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BTSC (BROADCAST TELEVISION SYSTEMS COMMITTEE)

MULTICHANNEL TELEVISION SOUND SPECIFICATIONS

1. GENERAL

1.1 This specification describes the BTSC recommended system for multiple
sound signal transmission and processing on television.

1.2 Multichannel television sound (MTS) involves the addition of
subcarriers in the aural baseband, or possibly of digitized aural
signals in the visual baseband, of a television transmission for
purposes as follows:

stereophonic, biphonic or multiphonic sound programs;

signals related to the operations of the station such as cueing
and order wire information, remote control telemetry, or relay of
other signals not intended for direct reception by the public;

pilot or control signals related to the program content for use
by receivers, decoders, etc.;

subsidiary communications services such as functional music,
second language sound track, radio reading, specialized
programming, etc.;

any other services authorized.

1.3 Television transmissions containing a pilot subcarrier at 15,734 hertz
shall comply with the BTSC specification. This pilot carrier is
designed to indicate to the receiver that BTSC stereophonic sound is
being transmitted, and is required in the reception of such signals by
the receiver.
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SPECIFICATIONS DU BTSC (BROADCAST TELEVISION SYSTEMS COMMITTEE)

RELATIVES A LA TRANSMISSION MULTIVOIE DE SIGNAUX SONORES EN TELEVISION

1. GENERALITES

1.1 Le present cahier des charges decrit le systeme recommande par le BTSC

pour la transmission et le traitement de signaux sonores multiples en

television.

1.2 La transmission multivoie de signaux sonores en television (MTS)
comporte l'addition de sous-porteuses dans la bande de base son ou
encore de signaux son numerises dans la bande de base vision dune
transmission de television aux fins suivantes:

- emissions sonores stereophoniques, biphoniques ou multiphoniques;

signaux relatifs a l'exploitation de la station, tels que pour le

reperage et les circuits de service, la telemesure, la
telecommande ou le relais d'autres signaux qui ne sont pas prevus

pour reception directe par le public;

- signaux pilotes ou de commande relatifs au contenu des
pour utilisation par les recepteurs, decodeurs, etc.;

emissions,

services de communications secondaires, tels que l'illustration

sonore, une piste sonore en deuxieme langue, lecture A la radio,

emission specialisees, etc.;

tout autre service autorise.

1.3 Les transmissions de television contenant une sous-porteuse pilote A

15 734 hertz devront etre conformes aux specifications du BTSC. Cette

porteuse pilote a pour but d'indiquer au recepteur que des signaux

sonores stereophoniques BTSC sont transmis et elle est necessaire a la
reception de tels signaux par le recepteur.



2. DEFINITIONS

2.1 BTSC: Broadcast Television Systems Committee recommendation for
multichannel television sound transmission and audio processing as

defined in this specification.

2.2 Baseband: Aural transmitter input signals between 0 and 120 kHz.

2.3 Lompandoring: A noise reduction process used in the stereophonic
subchannel and the second audio program subchannel consisting of
encoding (compression) before transmission and decoding (expansion)
after reception.

2.4 Composite stereophonic baseband signal: The stereophonic sum
modulating signal, the stereophonic difference encoded signal and the
pilot subcarrier.

2.5 Crosstalk: An undesired signal occurring in one channel caused by an
electrical signal in other channels.

2.6 Decibel ERMS value: The exponentially time -weighted root mean square
(ERMS) value converted to dB as follows:

decibel ERMS value = 20 log 10 (ERMS value?
(Reference)

Where Reference is the 0dB ERMS value.

2.7 Ilgading: See canpandoring.

2.8 Equivalent input separation: A method of specifying the stereophonic
separation by referring variations from ideal at the output back to
the input. To accomplish this, an input signal which causes a non -
ideal output is varied by degrading input separation until the output
conforms to the ideal. The amount of input separation degradation
required is the equivalent input separation.

2.9 Equivalent modulation: See equivalent input tracking.

2.10 Equivalent input tracking: A method of specifying the tracking
ability of the encoding process by referring variations from ideal at
the output back to the input of the encoder. To accomplish this, an
input signal which causes a non -ideal output is varied until the
output conforms to the ideal. The amount of input variation required
is the equivalent input tracking.

2.11 Exponentially time -weighted root mean square GERMS) value: The ERMS
value of a waveform is obtained from the following formula:
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2. DEFINITIONS

2.1 BTSC: Recommandation du Broadcast Television Systems Committee pour

la transmission multivoie et le traitement audio de signaux sonores de

television, Minis dans le present cahier des charges.

2.2 Bande de base: Signaux d'entree de l'emetteur son compris entre 0 et

120 kHz.

2.3 Procede de compression -extension: Procede de reduction du bruit

utilise dans la sous-voie stereophonique et dans la sous-voie du
deuxieme programme audio, comprenant un codage (compression) avant la
transmission et un decodage (extension) apres reception.

2.4 Signal de la bande de base stereopbonique composite: Signal

stereophonique somme de modulation, signal stereophonique difference
code et sous-porteuse pilote.

2.5 Diaphonie: Signal non -desire se produisant dans une voie et provoque
par un signal electrique dans les autres voies.

2.6 Valeur efficace avec ponderation temporelle exponentielle, en decibels:
La valeur efficace avec ponderation temporelle exponentielle (EPTE)
convertie en dB, est la suivante:

Valeur EPTE en decibels = 20 log10 (valeur EPTE)
(reference)

La reference etant la valeur EPTE 0 dB.

2.7 Codage: Voir procede de compression -extension.

2.8 Separation d'entree equivalente: Methode utilisee pour specifier la

separation stereophonique en prenant l'entree comme reference pour les
variations de la sortie par rapport a l'ideal. Pour ce faire, on fait
varier un signal d'entree qui donne une sortie non -ideale, en
degradant la separation d'entree, jusqu'a ce que la sortie se conforme
a ',ideal. Le montant de degradation de separation d'entree
necessaire est la separation d'entree equivalente.

2.9 Modulation equivalente: Voir poursuite d'entree equivalente.

2.10 Poursuite d'entree equivalente: Methode utilisee pour specifier la
capacite de poursuite du procede de codage en prenant ''entree du
codeur comme reference pour les variations de la sortie par rapport a
''ideal. Pour ce faire, on fait varier un signal d'entree qui donne
une sortie non ideale, jusqu'a ce que la sortie se conforme e ''ideal.
Le montant de variation de ''entree necessaire est la poursuite
d'entrée equivalente.

2.11 Valeur efficace avec ponderation temporelle exponentielle (EPTE): La

valeur EPTE d'une forme d'onde s'obtient par la formule suivante:
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t

ERMS value = S2(u)e-(t-u)/Tdu

I

Where S(u) is the waveform in question, a function of time, T is the
exponential time -weighing period, and t is the time at which the ERMS
value is computed.

2.12 Incidental carrier phase modulation (ICPM): Angle modulation of the
visual carrier by video signal components which, when detected in TV
receiver intercarrier circuits, cause an audio interference known as
intercarrier buzz.

2.13 Left (or right) audio signal: The electrical output of a microphone
or combination of microphones placed so as to convey the intensity,

time, and location of sounds originating predominately to the
listener's left (L) or right (R) of the centre of the performing
area.

2.14

2.15

2.16

Left (or right) stereophonic channel: The transmission path for the
left (or right) audio signal.

Main channel: The band of frequencies from 50 to 15,000 Hertz which
frequency modulate the main aural carrier.

Multichannel Television Sound (MTS): Any system of aural transmission
that utilizes aural baseband operation between 15 kHz and 120 kHz to
convey information or that encodes digital information in the video
portion of the television signal, that is intended to be decoded as
audio information.

2.17 Multiplex transmission: The simultaneous transmission of the TV
program main channel audio signal and one or more subchannel signals.
The subchannels may include a stereophonic subchannel, a second audio
program subchannel, a subsidiary communication subchannel and a pilot
subcarrier.

2.18 Subsidiary Communication subchannel: The subchannel for the multiplex
transmission of a frequency -modulated subcarrier for telemetry or
other purposes.

2.19 Pilot subcarrier: A subcarrier used in the reception of TV
stereophonic aural or other subchannel broadcasts.

2.20 Second audio program (SAP) broadcast: The multiplex transmission of a
second audio program utilizing the second audio program subchannel.

2.21 Second audio program (SAP) subchannel: The channel containing the
frequency -modulated second audio program subcarrier.
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Valeur EPTE = tr52,,e_(t_u),Tdu

S(u) etant la forme d'onde en question, fonction du temps, T la
periode de ponderation temporelle exponentielle et t l'instant auquel
la valeur EPTE est calculee.

2.12 Modulation incidente en phase de la porteuse: Modulation d'angle de

la porteuse vision par les composantes du signal video qui,
lorsqu'elle est detectee dans les circuits interporteuses du recepteur
de television, provoque un brouillage audio connu sous le nom de
ronflement interporteuses.

2.13 Signal audio de gauche (ou de droite): Sortie electrique d'un
microphone ou d'une combinaison de microphones places de sorte qu'il
transmettent l'intensite, la duree et l'emplacement des sons
predominants A l'origine, a la gauche (G) (ou A la droite (D)) de
l'auditeur, par rapport au centre de lb zone ou se produisent les

sons.

2.14

2.15

2.16

Voie stereophonique de gauche (ou de droitel: Trajet de transmission
du signal audio de gauche (ou de droite).

Vole principale: Bande des frequences comprises entre 50 et
15 000 hertz, qui modulent en frequence la porteuse son principale.

Transmission multivoie de signaux sonores en :Alevision (MTS): Tout

systeme de transmission sonore qui utilise la bande de base son entre
15 kHz et 120 kHz pour transmettre de l'information ou qui code ces
informations numeriques dans la partie video du signal de television,
et qui est prevue pour decodage en tant qu'information audio.

2.17 Transmission multiplex: Transmission simultanee du signal audio de la

voie principale du programme de television et d'un ou plusieurs
signaux de sous-voie. Les sous-voies peuvent comprendre une sous-voie
stereophonique, une sous-voie de deuxieme programme audio, une sous-
voie de communication secondaires et une sous-porteuse pilote.

2.18 Sous-voie de communication secondaires: Sous-voie pour la
transmission multiplex d'Jne sous-poneuse modulee en frequence aux
fins de telemesure ou a d'autres fins.

2.19 Sous-porteuse pilote: Scus-porteuse utilisee pour la reception des
signaux stereophoniques de television ou d'autres signaux de sous -

vole.

2.20 Radiodiffusion du deuxieme programme audio: Transmission multiplex
d'un deuxieme programme audio utilisant la sous-voie de deuxieme

programme audio.

2.21 Sous -vole de deuxieme programme audio: Vole comprenant la sous-
porteuse modulee en frequence du deuxieme programme audio.



2.22 Second program audio signal: The monophonic audio signal delivered to
the SAP encoder.

2.23 Second program encoded signal: The second program audio signal after
encoding.

2.24 75 microsecond (75us) equivalent modulation: The audio signal level

prior to encoding that results in a stated percentage modulation when
the encoding process is replaced by 75us pre -emphasis.

2.25 Spectral compression: A process wherein variations in spectral
content of an audio signal are reduced by varying a frequency
filtering function applied to the signal in response to variations in
the spectral content of the signal.

2.26 Stereophonic difference audio signal: The left audio signal minus the
right audio signal (L -R).

2.27 Stereophonic difference encoded signal: The stereophonic difference
audio signal after encoding.

2.28 Stereophonic separation: The ratio of the electrical signal caused in
the right (or left) stereophonic channel to the electrical signal
caused in the left (or right) stereophonic channel by the transmission
of only a right (or left) signal.

2.29 Stereophonic sum audio signal: The left audio signal plus the right
audio signal (L4 -R).

2.30 Stereophonic sum channel compensation: A process wherein the phase
and amplitude response resulting from band -limiting in the process of
encoding the stereophonic difference audio signal (which, if
uncompensated, would detrimentally affect stereo separation) is
compensated by an identical phase and amplitude response applied to
the stereophonic sum audio signal.

2.31 Stereophonic sum modulating signal: The stereophonic sum audio signal
after compensation, pre -emphasis and other processing.

2.32 Stereophonic subcarrier: A subcarrier having a frequency which is the
second harmonic of the pilot subcarrier frequency and which is
employed in TV stereophonic sound broadcasting.

2.33 Stereophonic subchannel: The subchannel containing the stereophonic
subcarrier and its associated sidebands.

2.34 Wideband amplitude compression: A process wherein the dynamic range
of an audio signal is compressed by simultaneously varying the gain of
all audio frequencies equally.



2.22 Signal audio monophonique

appliqué au codeur de deuxieme programme audio.

2.23 Signal code de deuxieme programme: Signal audio du deuxieme programme

apres codage.

2.24 Modulation equivalente de 75 microsecondes (75us): Niveau du signal

audio avant codage qui donne un taux de modulation determine, lcrsque

le procede de codage est remplace par une preaccentuation de 75us.

2.25 Compression spectrale: Procede dans lequel les variations du contenu

spectral d'un signal audio sont reduites en faisant varier une

fonction de filtrage de frequence appliquee au signal en reponse aux

variations du contenue spectral du signal.

2.26 Signal stereophonique difference audio: Signal audio de gauche moins

signal audio de droite (G -D).

2.27 Signal_ stereophonique difference code: Signal stereophonique

difference audio apres codage.

2.28 Separation stereophonique: Rapport entre le signal electrique produit

dans la voie stereophonique de droite (ou de gauche) et le signal

electrique produit dans la voie stereophonique de gauche (ou de

droite) par la transmission d'un signal de droite (ou de gauche)

seulement.

2.29 Signal stereophonique somme audio: Signal audio ce gauche plus signal

audio de droite (G+D).

2.30 Compensation de la voie stereophonique somme: Procede dans lequel la

reponse en phase et en amplitude provenant de la limitation de bande

provoquee par le codage du signal stereophonique difference audic

(qui, si elle n'etait pas compensee, deteriorerait la separation

stereophonique) est compensee par une reponse identique en phase et en

amplitude appliquee au signal stereophonique somme audio.

2.31 Signal stereophonique somme de modulation: Signal stereophonique

somme audio apres compensation, preaccentuation et autre traitement.

2.32 Sous-porteuse stereophonique: Sous-porteuse ayant une frequence egale

a la deuxieme harmonique de la frequence sous-porteuse pilote et qui

est utilisee dans la radiodiffusion sonore stereophonique de

television.

2.33 Sous-voie _stereophonique: Sous -vole contenant la sous-porteuse

stereophonique et ses bandes laterales associees.

2.34 Compression d'amplitude a large bande: Procede dans lequel on

comprime la plage dynamique d'un signal audio en faisant varier

simultanement, et de maniere egale, le gain de toutes les frequences

audio.
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3. TRANSMISSION STANDARDS

3.1 MTS Standards, General

3.1.1 The modulating signal for the main channel shall consist of the sum of
the stereophonic (biphonic, quadraphonic, etc.) input signals.

3.1.2 The instantaneous frequency of any baseband subcarrier must at all
times be within the range 15 kHz to 120 kHz. Either amplitude or
frequency modulation of the subcarrier may be used.

3.1.3 One or more pilot subcarriers between 16 kHz and 120 kHz may be used

to switch a TV receiver between the stereophonic and monophonic
reception modes or to activate a stereophonic mode indicator, and one
or more subcarriers between 15 kHz and 120 kHz may be used for any
other authorized purpose; except that stations transmitting the BTSC
system of stereophonic sound and audio processing shall transmit a

pilot subcarrier at 15,734 Hz, ±2 Hz. Other methods of multiplex
subcarrier or stereophonic aural transmission systems must limit
energy at 15,734 Hz ±20 Hz, to no more than ±0.125 kHz aural carrier

deviation.

3.1.4 Aural baseband information above 120 kHz shall be attenuated 40 dB
referenced to 25 kHz main channel deviation of the aural carrier.

3.1.5 When transmitting MTS, the main channel of the aural transmission
shall meet the standards of System M/NTSC and those contained in the
appropriate Radio Standards Specification for the transmitting
equipment involved.

3.1.6 Multiplex subcarrier or stereophonic aural transmission systems shall
be capable of producing and must not exceed ±25 kHz main channel
deviation of the aural carrier.

3.1.7 The arithmetic sum of non-multiphonic baseband signals between 15 kHz

and 120 kHz shall not exceed ±50 kHz deviation of the aural carrier.

3.1.8 Total modulation of the aural carrier shall not exceed ±75 kHz.

3.1.9 During any mode of transmission, monophonic, stereophonic, multiplex,
the spectrum of the radiated signal or occupied bandwidth of the aural

transmitter shall be within the following limits:

(a) not greater than -25 dB, when referred to the level of the
unmodulated carrier, for any frequency removed from the carrier
by between 120 kHz and 240 kHz;
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3. NORMES DE TRANSMISSION

3.1 Normes relatives a la transmission multivoie she signaux sonores en

television, generalites

3.1.1 Le signal de modulation de la voie principale est constitue par la
somme des signaux d'entree stereophoniques (biphoniques,
quadraphoniques, etc.).

3.1.2 La frequence instantanee de toute sous-porteuse dans la bande de base
doit toujours se trouver dans la gamme de 15 kHz a 120 kHz. On peut

moduler la sous-porteuse scit en amplitude, soit en frequence.

3.1.3 On peut utiliser une ou plusieurs sous-porteuses pilotes comprises
entre 16 kHz pour commuter un recepteur de television entre les modes
de reception stereophonique et monophonique ou pour faire marcher un
indicateur de mode stereophonique, et l'on peut utiliser une ou
plusieurs sous-porteuses comprises entre 15 kHz et 120 kHz pour tout
autre but autorise, sauf que les stations emettant le systeme BTSC de
signaux sonores stereophoniques et de traitement audio doivent emettre
une sous-porteuse pilote a 15 734 Hz ±2 Hz. Les autres methodes
faisant appel a des sous-porteuses multiplex ou a des systemes de

transmission audio stereophoniques doivent limiter l'energie
15 734 Hz ±20 Hz a une excursion de la porteuse son ne depassant pas
±0,125 kHz.

3.1.4 L'information de bande de base son au-dessus de 120 kHz devra etre
attenuee de 40 dB par rapport au niveau audio representant une
excursion de 25 kHz de la voie principale de la porteuse son.

3.1.5 Lors de la transmission multivoie de signaux sonores en television, la
voie principale de la transmission son devra satisfaire aux normes du
systeme M du NTSC et a celles qui sont contenues dans le Cahier des
charges sur les normes ralthelectriques correspondant au materiel
emetteur en cause.

3.1.6 Les system es de sous-portueses multiplex ou de transmission audio
stereophonique devront powoir produire une excursion de ±25 kHz de la
voie principale de la porteuse son, sans la depasser.

3.1.7 La somme arithmetique des signaux de bande de base autres que
multiphoniques compris entre 15 kHz et 120 kHz ne devra pas depasser
l'excursion de ±50 kHz de la porteuse son.

3.1.8 La modulation totale de la porteuse son ne devra pas depasser ±75 kHz.

3.1.9 Pendant tout mode de transmission, qu'il soit monophonique,
stereophonique ou multiplex, le spectre du signal rayonne ou la bande
occupee de l'emetteur son devront etre compris dans les limites
suivantes:

(a) Ne pas depasser -25 dB, par rapport au niveau de la porteuse non
modulee, pour toute frequence qui s'ecarte de la porteuse d'une
valeur comprise entre 120 kHz et 240 kHz;
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(b) not greater than -35 dB, when referred to the level of the
unmodulated carrier, for any frequency removed from the carrier
by between 240 kHz and 600 kHz.

3.2 BTSC stereophonic sound standards

3.2.1 Television broadcast stations may transmit stereophonic sound by
employing a subcarrier on the aural carrier. The main channel
modulating signal shall be the stereophonic sum modulating signal; the
subcarrier modulation shall be the stereophonic difference encoded
signal.

3.2.2 The subcarrier shall be the second harmonic of a pilot signal which is
transmitted at a frequency equal to the horizontal line rate of 15,734
Hz ±2 Hz. If the station is engaged in stereophonic sound
transmission accompanied by monochrome picture transmission this
horizontal scanning frequency shall be employed.

3.2.3 The subcarrier shall be double sideband amplitude modulated with
suppressed carrier and shall be capable of accepting a stereophonic
difference encoded signal over a range of 50 - 15,000 Hz.

3.3 BTSC second audio program standards

3.3.1 Television braodcast stations may transmit a subcarrier carrying a
second audio program.

3.3.2 The subcarrier frequency shall nominally be equal to the fifth
harmonic of the horizontal line rate.

3.3.3 The second program encoded signal shall frequency modulate the
subcarrier to a peak deviation of ±10 kHz.

3.3.4 The second audio program subchannel shall be capable of accepting
second program encoded signals over a range of 50 - 10,000 Hz.

3.3.5 The modulation of the aural carrier by the second audio program
subcarrier shall not exceed ±15 kHz deviation.

3.4 BTSC sound encoding standards

3.4.1 The stereophonic difference audio signal and the second program audio
signal shall be encoded prior to modulating their respective
subcarriers. A diagram of one method of obtaining this encoding is
shown as Figure 1.

NOTE: When the SAP channel is used for subsidiary communications
signals, encoding is not specified.

3.4.2 This encoding shall have the following characteristics, where f is
expressed in kilohertz (kHz).

3.4.2.1 Fixed pre -emphasis F(f) whose transfer function is as follows:



(b) Ne pas depasser -35 dB, par rapprot au niveau de la porteuse non
modulee, pour toute frequence qui s'eloigne de la porteuse d'une

valeur comprise entre 240 kHz et 600 kHz.

3.2 Normes du BTSC relatives aux signaux sonores stereophoniq=

3.2.1 Les stations de radiodiffusion televisaelle peuvent transmettre des
signaux sonores stereophoniques en employant une sous-porteuse de la

porteuse son. Le signal de modulation de la voie principale devra
etre le signal stereophonique somme de modulation; la modulation de la

sous-porteuse devra etre le signal stereophonique difference code.

3.2.2 La sous-porteuse devra etre la deuxieme harmonique d'un signal pilote

transmis a une frequence egale a la frequence de ligne de 15 734 Hz
±2 Hz. Si la station s'occupe de transmissions sonores
stereophoniques accompagnees de transmissions image monochromes,
elle devra employer cette frequence de ligne d'exploration.

3.2.3 La sous-porteuse devra utiliser la moculation d'amplitude a double
bande laterale et porteuse supprimee et devra pouvoir accepter un
signal stereophonique difference code sur une game de 50 a 15 000 Hz.

3.3

3.3.1

3.3.2

3.3.3

3.3.4

Normes du BTSC relatives au deuxieme ;rogramme audio

Les stations de radiodiffusion televisuelle peuvent transmettre une
sous-porteuse acheminant un deuxieme programme audio.

La frequence nominale de la sous-porteuse devra etre egale a la

cinquieme harmonique de la frequence de ligne.

Le signal code du deuxieme programme devra moduler en frequence la
sous-porteuse avec une excursion de ±10 kHz.

La sous-voie du deuxieme programme audio devra pouvoir accepter des
signaux codes de deuxieme programme dans la gaane de 50 A 10 00C Hz

3.3.5 La modulation de la porteuse son par la sous-porteuse du deuxieme
programe audio ne devra pas depasser une excursion de ±15 kHz.

3.4 Normes du BTSC relatives au codage des signaux sonores

Le signal stereophonique difference audio et le signal audio de
deuxieme programme devront etre codes avant de moduler leurs sous-
porteuses respectives. La figure 1 montre le diagramme d'une methode
permettant d'obtenir ce codage.

NOTE: Lorsque la vole du deuxieme programme audio est utilisee pour
des signaux de communication secondaires, le codage n'est pas
specifie.

3.4.2 Ce codage devra avoir les caracteristiques qui suivent, f etant
exprtmee en kilohertz (kHz).

3.4.2.1 Preaccentuation fixe F(f) dont la fonction de transfert est la
suivante:
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F(f) = (jf/0.408) + 1 . (jf/2.19) + 1
(jf/5.23) + 1 (jf/62.5) + 1

3.4.2.2 Wideband amplitude compression wherein:

3.4.2.2.1 The decibel gain (or loss) applied to the audio signal during encoding
is equal to minus one times the decibel ERMS value of the encoded
signal (the result of the encoding process), weighted by a transfer
function P(f) as follows:

P(f) = (jf/0.0354)
((jf/0.0354) + 1) ((jf/2.09) + 1)

3.4.2.2.2 The exponential time weighting period T1 of the ERMS detector referred
to in (2.11) is 34.7 ms.

3.4.2.2.3 The zero decibel reference ERMS value for the encoded signal referred
to in (2.11) is 8.99% modulation of the subcarrier at 0.300 kHz.

NOTE: This reference results in 0 dB gain through the encoding
process at 14.1% modulation using a 0.300 kHz tone, when the output
bandlimiting filter (see 3.4.2.4 and 3.4.2.5) gain is 0 dB at
0.300 kHz.

3.4.2.3 Spectral compression wherein:

3.4.2.3.1 The transfer function S(f,b) applied to the audio signal during
encoding is:

S(f,b) = 1 + (jf/F) (b+51)/(b+1) , where b=10/20
1 + (jf/F) (1+51b)/(b+1)

F=20.1 kHz; D=decibel rms value and b is the decibel ERMS value of the
encoded signal (the result of the encoding process) weighted according
to a frequency transfer function Q (f) as follows:

Q(f)= (jf/5.86)3
((jf/7.66)2+(jf/7.31)+1).((jf/26.9)+1).(jf/3.92)+1)

where the exponential time weighting period T2 of the ERMS detector is
11.4ms and the ERMS zero decibel reference for the encoded signal is
5.16% modulation of the subcarrier at 8 kHz.

NOTE: This reference results in +18.4 dB gain through the encoding
process at 32.0% modulation using an 8 kHz tone when the output
bandlimiting filter [(see 3.4.2.4 and 3.4.2.5d gain is zero dB at
8 kHz.

3.4.2.4 Overmodulation protection which functionally follows the encoding
described in this section (3.4.2).

(3 encloses text subject to possible change.
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F(f) = (jf/D,408) + 1 . (jf/2,19) + 1

(jf/5,23) + 1 (jf/62,5) + 1

3.4.2.2 Compression d'amplitude a large bande avec les parametres suivants:

3.4.2.2.1 Le gain (ou perte) en decibels appliqué au signal audio pendant le
codage est egal a moins une fois la valeur EPTE en decibels du signal

code (resultat du codage), ponder& par la fonction de transfert P(f)

suivante:

P(f) = (ff/0,0354)

((jf/0,0354) + 1) ((jf/2,09) + 1)

3.4.2.2.2 La periode T1 de ponderation temporelle exponentielle du detecteur
EPTE dont it est question en (2.11) est de 34,7 ms.

3.4.2.2.3 La valeur EPTE de reference zero decibel pour le signal code dont it

est question en (2.11) est la modulation de 8,99% de la
sous-porteuse a 0,300 kHz.

NOTE: Cette reference donne un gain de 0 dB au cours du codage, avec
une modulation de 14,1%, en utilisant une tonalite de 0,300 kHz, quand

le filtre limiteur de bande de sortie (voir 3.4.2.4 et 3.14.2.5) a un
gain de 0 dB a 0,300 kHz.

3.4.2.3 Compression spectrale avec les parametres suivants:

3.4.2.3.1 La fonction de transfert S(f,b) appliquee au signal audio pendant le

codage est:

S(f,b) = 1 + (jf/F) (b+51)/(b+1) , o0 b=10/20
1 + (jf/F) (1+51b)/(b+1)

F=20,1 kHz; D = valeur efficace en decibels et b = valeur EPTE en
decibels du signal code (resultat du codage) ponder& par la fonction
de transfert de frequence Q (f) suivante:

Q( f ) = (jf/5,86)3
((jf/7,66)2+(jf/7,31)+1).((jf/26,9)+1),(jf/3,92)+1)

oil la periode T2 de ponderation temporelle exponentielle du detecteur

EPTE est de 11,4ms et la reference EPTE 0 decibel du signal code est

une modulation de 5,16% de la sous-porteuse a 8 kHz.

NOTE: Cette reference donne un gain de +18,4 dB au cours du codage
avec une modulation de 32,0% en utilisant une tonalite de 8 kHz,

le filtre limiteur de bande de sortie Evoir (3.4.2.4) et (3.4.2.5)

a un gain de 0 dB 6 8 kHz.

3.4.2.4 Protection de surmodulation qui suit fonctionnellement le codage
decrit dans la presente section (3.4.2).

Otexte susceptible de modification.
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3.4.2.5 Bandlimiting to appropriately restrict bandwidth which functionally
follows the encoding described in this section (3.4.2).

3.5 BTSC subsidiary communications subcarrier standards

3.5.1 In addition to the requirements in 3.1, when the stereophonic and
second audio program subchannels are transmitted, multiplexing of the
aural carrier by subsidiary communications subchannels is subject to
the following requirements.

3.5.1.1 The maximum modulation of the aural carrier by the subsidiary
communications subcarrier is ±3 kHz.

3.5.1.2 The instantaneous frequency of the subsidiary communications
subcarrier shall have the average value of six and one half times the
horizontal scanning frequency with a tolerance of 1500 Hz.

3.5.2 When only the stereophonic subcarrier is transmitted, the
instantaneous frequency of the subsidiary communications subcarrier
shall lie between 47 kHz and 120 kHz with a tolerance of ±500 Hz.

4. TRANSMISSION SYSTEM REOUIREMENTS/MULTICHANNEL SOUND REQUIREMENTS 1/

4.1 Electrical performance standards for stereophonic operation:

4.1.1 The aural transmitter must operate satisfactorily with a frequency
deviation of ±73 kHz. It is recommended that the transmitter operate
satisfactorily with a frequency deviation of ±100 kHz.

4.1.2 The pilot subcarrier shall be frequency locked to the horizontal
scanning frequency of the transmitted video signal.

4.1.3 The requirements of 3.1 shall be complied with for both the (L+R) main
channel and (L -R) subchannel, except for pre -emphasis as specified in
3.4 with the additional requirement that the aural transmitter shall
be capable of transmitting a band of frequencies from 50 to
120,000 Hz.

IL Unless otherwise specified, the transmission system requirements are defined
for 75us pre -emphasis (which is matched to that in the main channel in the case
of stereophonic transmission) substituted for encoding. Measurements are made
over the band of 50 to 15,000 Hz and employ 75us de -emphasis in the measuring
equipment.

4.1.4 The stereophonic subcarrier, being the second harmonic of the pilot



3.4.2.5 Limitation de bande pour restreindre de maniere appropriee la largeur
de bande, qui suit fonctionnellement le codage decrit dans la presente
section (3.4.2).

3.5 Normes du BTSC relatives aux sous-porteuses de communication
secondaires

3.5.1 En plus des exigences du paragraphe 3.1, applicable a la transmission
de sous-voies stereophonique et de deuxieme programme audio, le
multiplexage de la porteuse son par des sous-voies de communication
secondaires est soumis aux exigences qui suivent.

3.5.1.1 La modulation maximale de la porteuse son par la sous-porteuse de
communication secondaires est de 13 kHz.

3.5.1.2 La frequence instantanee de la sous-porteuse de communication
secondaires devra avoir une valeur moyenne de six fois et demie la
frequence de ligne, avec une tolerance de ±500 Hz.

3.5.2 Si seule la sous-porteuse stereophonique est transmise, la frequence
instantanee de la sous-porteuse de communication secondaires devra se
trouver entre 47 kHz et 120 kHz, avec une tolerance de 1500 Hz.

4. EXIGENCES RELATIVES AU SYSTEME EMETTEUR/EXIGENCES RELATIVES A LA
TRANSMISSION MULTIVOIE DE SIGNAUX SONORE 1/

4.1 Normes de _performance electrique pour 1' exploitation stereophonique

4.1.1 L'emetteur son doit fonctionner de maniere satisfaisante avec une

excursion en frequence de ±73 kHz. Il est recammande que l'emetteur
fonctionne de maniere satisfaisante avec une excursion de frequence de
+100 kHz.

4.1.2 La sous-porteuse pilote devra etre asservie en frequence a la
frequence de ligne du signal video emis.

4.1.3 Les exigences exposees en 3.1 devront etre respect6es a la fois pour
la voie principale (G+D) et pour la sous-voie (G -D), sauf en ce qui

concerne la preaccentuation precisee en 3.4, avec l'exigence

supplementaire que l'emetteur son devra pouvoir transmettre une bande
de frequences comprises entre 50 et 120 000 Hz.

Sauf indication contraire, les exigences relatives au systeme emetteur sont
definies pour une preaccentuation de 75us remplagant le codage (preaccentuation
appariee A celle de la voie principale dans le cas de la transmission
stereophonique). Les mesures sont faites sur la bande de 50 a 15 000 Hz, en
utilisant une desaccentuation de 75us dans le materiel de mesure.
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signal, shall cross the time axis with a positive slope simultaneously
with each crossing of the time axis by the pilot subcarrier. The
pilot subcarrier shall cross the time axis at points located within
±3 degrees (approximately ±0.53 microseconds) of the zero crossings of
the stereophonic subcarrier.

4.1.5 The unmodulated stereophonic subcarrier shall be suppressed to a level
less than ±0.25 kHz deviation of the main carrier.

4.1.6 The combined audio frequency harmonics measured at the output of the
transmitting system (including the sound encoder), at any audio
frequency from 50 - 15,000 Hz and at modulating percentages of 25, 50
and 100% (75us equivalent modulation) shall not exceed the rms values
in the following table:

50 to 100 Hz
100 to 7,500 Hz

7,500 to 15,000 Hz

Harmonics shall be included to 30 kHz.

3.5%
2.5%

3.0%

4.1.7 The ratio of peak main channel deviation to the peak stereophonic
subchannel deviation when only a steady state left (or right) signal
exists shall nominally be one half for all levels of this signal and
for all frequencies from 50 - 15,000 Hz.

4.1.8 The phase and amplitude characteristics of the stereophonic sum
modulating signal and the stereophonic difference encoded signal shall
be such that the minimum equivalent input separation at 10%, 75us
equivalent modulation is as follows:

4.1.8.1 30 dB separation from 100 Hz to 8 kHz.

4.1.8.2 Smoothly decreasing separation below 100 Hz, from 30 dB to 26 dB at
50 Hz.

4.1.8.3 Smoothly decreasing separation above 8 kHz, from 30 dB to 20 dB at
14 kHz.

NOTE: It is recommended that the transmission system, excluding
encoding, shall meet a 40 dB separation requirement when 75us pre-
emphasis is substituted for sound encoding.

4.1.9 Crosstalk into the main channel caused by a signal in the stereophonic
subchannel shall be at least 40 dB below ±25 kHz main carrier
deviation.

Crosstalk into the main channel caused by a non -stereophonic multiplex
signal shall be at least 60 dB below ±25 kHz aural carrier deviation.

Crosstalk into the stereophonic subchannel caused by a signal in the
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4.1.4 La sous-porteuse stereophonique etant la deuxieme harmonique du signal
pilote, elle devra couper l'axe des temps avec une pente positive, en
meme temps que la sous-porteuse pilote coupe l'axe des temps. La
sous-porteuse pilote devra couper l'axe des temps en des points
localises a moms de ±3 degres (environ ±0,53 microseconde) du passage
par zero de la sous-porteuse stereophonique.

4.1.5 La sous-porteuse stereophonique non modulee devra etre attenuee a un
niveau inferieur au niveau correspondant a l'excursion de ±0,25 kHz
de la porteuse principale.

4.1.6 Les harmoniques audiofrequence combinees mesurees A la sortie du
systeme emetteur (y compris le codeur son), a toute audiofrequence
comprise entre 50 et 15 000 Hz et a des taux de modulation de 25, 50
et 100%, (avec modulation equivalente de 75us) ne devront pas depasser
les valeurs efficaces donnees ci-dessous:

De 50 a 100 Hz 3,5%
De 100 a 7 500 Hz 2,5%

De 7 500 a 15 000 Hz 3,0%

Les harmoniques devront etre incluses jusqu'A 30 kHz.

4.1.7 Le rapport entre l'excursion de crete de la voie principale et
l'excursion de crete de la sous-voie stereophonique, en presence
seulement d'un signal stable de gauche (ou de droite), devra etre
nominalement d'un demi pour tous les niveau de ce signal et pour
toutes les frequences comprises entre 50 et 15 000 Hz.

4.1.8 Les caracteristiques de phase et d'amplitude du signal stereophonique
somme de modulation et du signal stereophonique difference code
devront etre telles que la separation d'entree equivalente minimale a
10%, pour une modulation equivalente de 75us, ait les valeurs
suivantes:

4.1.8.1 Separation de 30 dB, de 1C0 Hz a 8 kHz.

4.1.8.2 Separation decroissant regulierement au-dessous de 100 Hz, de 30 dB a
26 dB pour 50 Hz.

4.1.8.3 Separation decroissant regulierement au-dessus de 8 kHz, de 30 dB a
20 dB pour 14 kHz.

NOTE: Il est recommande que le systeme emetteur, codeur non compris,
satisfasse aux exigences de separation de 40 dB lorsqu'une
preaccentuation de 75us remplace le codage son.

4.1.9 La diaphonie dans la voie principale causee par un signal dans la
sous-porteuse stereophonique devra etre au moins a 40 dB au-dessous du
niveau representant une excursion de ±25 kHz de la porteuse de la
porteuse principale.

4.1.10 La diaphonie dans la voie principale causee par un signal multiplex
autre que stereophonique devra etre au moins a 60 dB au-dessous du
niveau representant une excursion de ±25 kHz de la porteuse son.
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main channel shall be at least 40 dB below ±50 kHz aural carrier
deviation.

4.1.12 Crosstalk into the stereophonic subchannel caused by another multiplex
signal shall be at least 60 dB below ±50 kHz aural carrier deviation.

4.1.13 The frequency modulation noise level of the aural transmitting system
output in a band of 50 - 15,000 Hz (with de -emphasis) must be at least
58 dB below the audio level representing a frequency deviation of
±25 kHz. The frequency modulation noise level in the stereophonic
subchannel, after demodulation, in the band of 50 - 15,000 Hz (with
de -emphasis) must be at least 55 dB below the audio level representing
a frequency deviation of 150 kHz.

4.1.14 The pilot subcarrier-to-interference ratio, over a bandwidth of 1 kHz
centered at the pilot subcarrier, shall be at least 25 dB.

4.2 Electrical performance standards for second program operation

4.2.1 The aural transmitter frequency deviation capability shall comply with
the requirements of 4.1.1.

The aural transmitter modulation bandwidth capability shall comply
with the requirements of 4.1.3.

4.2.3 The unmodulated subcarrier shall be frequency locked to the fifth
harmonic of horizontal line rate. When modulated, the center
frequency shall nominally be that of the fifth harmonic of the
horizontal line scanning frequency with a tolerance of ±500 Hz.

4.2.4 Frequency modulation of the subcarrier shall be used.

4.2.5 The subcarrier shall be shut off when the second audio program
subchannel is not in use.

4.2.6 The combined audio frequency harmonics measured at the output of the
transmitting system (including the encoder) at any audio frequency
from 50 - 10,000 Hz and at modulating percentages of 25, 50 and 100%
(75us equivalent modulation) shall not exceed 4% in the band of
frequencies from 50 to 10,000 Hz.

Harmonics shall be included to 20 kHz.

4.2.7 Crosstalk into the SAP subchannel caused by a signal in the main
channel and/or in the stereophonic subchannel shall be at least 50 dB
below full modulation of the SAP subcarrier (±10 kHz deviation) in the
band of frequencies from 50 Hz to 10 kHz.
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4.1.11 La diaphonie dans la sous-voie stereophonique causee par un signal de
la vole principale devra etre au moins a 40 dB au-dessous du niveau
representant une excursion de 150 kHz de la porteuse son.

4.1.12 La diaphonie dans la sous-voie stereophonique causee par un autre
signal multiplex devra etre au moins a 60 dB au-dessous du niveau
representant une excursion de ±50 kHz de la porteuse son.

4.1.13 Le niveau de bruit en modulation de frequence de la sortie du systeme
emetteur son dans la bande de 50 a 15 000 Hz (avec desaccentuation)
doit etre a au moins 58 dB au-dessous du niveau audio representant une
excursion de frequence de 125 kHz. Le niveau de bruit en modulation
de frequence dans la sous-voie stereophonique, apres demodulation,
dans la bande de 50 a 15 000 Hz (avec desaccentuation) doit etre au
moins a 55 dB au-dessous du niveau audio representant une excursion de
frequence de ±50 Hz.

4.1.14 Le rapport entre la sous-porteuse pilote et le brouillage, sur une
largeur de bande de 1 kHz centree sur la sous-porteuse pilote, devra
etre d'au moins 25 dB.

4.2 Normes de performance electriclue pour l'exploitation du deuxieme

programme

4.2.1 La capacite d'excursion de frequence de remetteur son devra titre
conforme aux exigences du paragraphe 4.1.1.

4.2.2 La capacite de largeur de bande de modulation de l'emetteur son devra
etre conforme aux exigences du paragraphe 4.1.3.

4.2.3 La sous-porteuse non modulee devra titre asservie en frequence a la
cinquieme harmonique de la frequence de ligne. Lorsque la sous-
porteuse est modulee, la valeur nominale de la frequence centrale
devra etre celle de la cinquieme harmonique de la frequence de ligne
avec une tolerance ±500 Hz.

4.2.4 La sous-porteuse devra etre modulee en frequence.

4.2.5 La sous-porteuse devra etre coupee lorsque la sous-voie du deuxieme
programme audio n'est pas utilisee.

4.2.6 Les harmoniques audiofrequence combine -es mesurees a la sortie du
systeme emetteur (y compris le codeur), a toute audiofrequence
comprise entre 50 et 10 000 Hz et a des taux de modulation de 25, 50
et 100%, (avec modulation equivalente de 75us), ne devront pas
depasser la valeur de 4% dans la bande de frequences de 50 a 10 000 Hz.

Les harmoniques doivent titre incluses jusqu'a 20 kHz.

4.2.7 La diaphonie dans la sous-voie du deuxieme programme audio, causee par
un signal de la voie principale et(ou) de la sous-voie stereophonique
devra etre .au moins a 50 dB au-dessous du niveau representant la
pleine modulation de la sous-porteuse du deuxieme programme audio
(excursion de .110 kHz) dans la bande de frequences de 50 Hz
10 kHz.



4.2.8 The aural transmitting system output frequency modulation noise level
after subcarrier demodulation shall be at least 50 dB below the level
representing full modulation of the SAP subcarrier (±10 kHz
deviation) in the band of frequencies from 50 Hz to 10 kHz.

4.3 Electrical performance standards for video transmission

4.3.1 The requirements of Radio Standards Specification 154, Section 7.6
shall be complied with, except that when the station is engaged in
stereophonic sound transmission, or when the station transmits
stereophonic sound and/or second audio program, the minimum
attenuation at 4.5 MHz shall be 24 dB.

4.3.2 Where stereophonic sound and/or a second audio program is transmitted,
the requirements for incidental phase modulation of the visual carrier
as defined in TRC 70 Section 3.1 shall be met for video signals in the

band 30 Hz to 92 kHz.

4.4 Electrical performance standards for sound encoding

4.4.1 The equivalent input noise of the sound encoder, measured over a
15 kHz bandwidth, shall be more than 70 dB below the 100 Hz, 100% 75us
equivalent modulation level.

4.4.2 The tracking characteristics of the sound encoder shall be such that
the minimum equivalent input separation at modulation percentages from
1% to 100% 75us equivalent modulation is 26 dB from 100 Hz to 8 kHz.

5. MODULATION LEVEL

5.1 When only a monophonic audio signal is transmitted, the modulation of
the aural carrier shall not exceed ±25 kHz deviation on peaks of
frequent recurrence.

5.2 For stations transmitting more than one audio program channel the
maximum modulation levels shall meet the following limitations:

5.2.1 TV stations transmitting stereophonic sound signals must limit the
modulation of the aural carrier by the stereophonic sum modulating
signal to ±25 kHz deviation on peaks of frequent recurrence.

5.2.2 TV stations transmitting stereophonic sound signals must limit the
modulation of the aural carrier by the sum of stereophonic sum
modulating signal and stereophonic difference encoded signal to
±50 kHz deviation with a tolerance of ±0.5 kHz.
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4.2.8 Le niveau de bruit en modulation de frequence de la sortie du systeme
emetteur son apres demodulation de la sous-porteuse devra etre au
moins a 50 dB au-dessous du niveau representant la pleine modulation
de la sous-porteuse du deuxieme programme audio (excursion de
±10 kHz) dans la bande de frequences de 50 Hz a 10 kHz.

4.3 Normes de performance electriaue applicables a la transmission video

4.3.1 I1 faut respecter les exigences du Cahier des charges n° 154 sur les
norm es radioelectriques, section 7.6, sauf que si la station s'occupe
de transmission sonore stereophonique ou si elle transmet des signaux
sonores stereophoniques et(ou) un deuxieme programme audio,
l'affaiblissement minimal a 4,5 MHz devra etre de 24 dB.

4.3.2 Si des signaux sonores stereophoniques et(ou) un deuxieme programme
audio sont transmis, les exigences relatives a la modulation de phase
incidente de la porteuse vision, definies a la section 3.1 de la
CRT -70 devront etre satisfaites pour les signaux video dans la bande
de 30 Hz a 92 kHz.

4.4 Normes de performance electrigue pourj.e codage son

4.4.1 Le niveau de bruit d'entree equivalent du codeur son, mesure sur une
largeur de bande de 15 kHz, devra etre a plus de 70 dB au-dessous du
niveau correspondant a une modulation equivalente de 75us, 100 Hz,
un taux de 100%.

4.4.2 Les caracteristiques de poursuite du codeur son de ront etre telles

que la separation d'entree equivalente minimale pour les taux de
modulation de 1% a 100%, avec modulation equivalente de 75us, soit de
26 dB entre 100 Hz et 8 kHz.

5. NIVEAU DE MODULATION

5.1 Quand seul un signal audio monophonique est transmis, la modulation de
la porteuse son ne devra pas depasser une excursion de ±25 kHz sur les
cretes se repetant frequemment.

5.2 Pour les stations emettant plus d'une voie de programme audio, les
niveaux de modulation maximaux devront satisfaire les limites qui
suivent:

5.2.1 Les stations de television transmettant des signaux sonores
stereophoniques doivent limiter la modulation de la porteuse son par
le signal stereophonique somme de modulation a une excursion de
±25 kHz sur les crates se repetant frequemment.

5.2.2 Les stations de television transmettant des signaux sonores
stereophoniques doivent limiter la modulation de la porteuse son par
la somme du signal stereophonique somme de modulation et du signal
stereophonique difference code a une excursion de ±50 kHz sur les
crttes se repetant frequemment.
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5.2.3 The modulation of the aural carrier by the stereophonic pilot signal
shall be ±5.0 kHz deviation with a tolerance of ±0.5 kHz.

5.2.4 TV stations transmitting a second audio program must limit the
modulation of the aural carrier by the SAP subcarrier to ±15 kHz
deviation.

5.2.5 TV stations transmitting multiplex signals on the aural carrier for
non -program related purposes must limit the modulation of the aural
carrier by the arithmetic sum of all subcarriers, other than the
stereophonic and second audio program, to ±3 kHz deviation.

5.2.6 Total modulation of the aural carrier by multichannel sound signals
Shall not exceed ±75 kHz deviation.

Issued under the Authority of

the Minister of Communications

G.R. Begley

Director General
Broadcasting Regulation Branch
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5.2.3 La modulation de la porteuse son par le signal pilote stereophonique
doit etre une excursion de 15,0 kHz, avec une tolerance de 1.0,5 kHz.

5.2.4 Les stations de television transmettant un deuxieme programme audio
doivent limiter la modulation de la porteuse son par la sous-porteuse
du deuxieme programme audio A une excursion de 115 kHz.

5.2.5 Les stations de television transmettant des signaux multiplex sur la
porteuse son A des fins autres que celles ayant trait au programme
d'emissions, doivent limiter la modulation de la porteuse son par la

somme arithmetique de toutes les sous-porteuses, autres que la sous-
porteuse stereophonique et la sous-porteuse du deuxieme programme
audio, A une excursion de ±3 kHz.

5.2.6 La modulation totale de la porteuse son par les signaux sonores
multivoie ne devra pas depasser une excursion de ±75 kHz.

Publication autorisee par le
Minsitre des Cammunications

Le directeur general
Direction de la reglementation
de la radiodiffusion,
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TRC 70
Issue 1
Draft

November 1985

Supplemental Performance Standards

for Stereophonic and M-ltiplex

Operation of Television Broadcast Equipment

1. INTRODUCTION

1.1 This Telecommunication Regulation Circular (TRC) is intended to inform
manufacturers, distributors and broadcasters of the additional
technical requirements for TV broadcast transmitting equipment to
permit stereophonic or multiplex subcarrier operation of the aural
transmitter. This TRC is to be used in conjunction with the Radio
Standards Specifications (RSS) governing TV Broadcast Transmitting
Equipment (RSS 151, RSS 154, RSS 155 and RSS 157) and provides interim
provisions pending the incorporation of the requirements into the RSS.

1.2 Other related documents containing information pertinent to this TRC

are as follows:

Broadcast Procedure No. 25 - BP 25
Broadcast Specification No. 15 - BS 15
Radio Standards Specification No. 151 - RSS 151
Radio Standards Specification No. 154 - RSS 154
Radio Standards Specification No. 155 - RSS 155
Radio Standards Specification No. 157 - RSS 157

2. DESCRIPTION OF EQUIPMENT

2.1 TV transmitting equipment for stereophonic or multiplex operation
shall consist of a standard TV transmitter described in the above RSS
with modification for stereophonic or multiplex operation or a TV
transmitter specifically designed for this type of operation.
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1re edition
Projet
Novembre 1985

Normes de performance supplementaires

relatives a l'exploitation stereophonique et multiplex

du materiel d'emission de television

1. INTRODUCTION

La presente circulaire de la Reglementation des telecommnications
(CRT) a pour but d'informer les fabricants, distributeurs et
radiodiffuseurs des exigences techniques supplementaires applicables
au materiel d'emission de radiodiffusion televisuelle en vue de
permettre l'exploitation de l'emetteur audio avec sous-porteuses
stereophonique ou multiplex. La presente CRT est a utiliser de

concert avec les cahiers des charges sur les normes radioelectriques
(CNR) regissant le materiel d'emission de radiodiffusion televisuelle
(CNR 151, CNR 154, CNR 155 et CNR 157) et donne les dispositions
provisoires a suivre en attendant l'incorporation de ces exigences
dans les CNR.

1.2 Les documents connexes renfermant des renseignements relatifs a la
presente CRT sont les suivant:

Procedure n° 25 sur la radiodiffusion - PR 25
Cahier des charges n° 15 sur la radiodiffusion - CR 15
Cahier des charges n° 151 sur les normes radioelectriques
CNR 151
Cahier des charges n° 154 sur les normes radioelectriques
CNR 154
Cahier des charges n° 155 sur les normes radioelectriques
CNR 155
Cahier des charges n° 157 sur les normes radioelectriques
CNR 157

2. DESCRIPTION DU MATERIEL

2.1 Le materiel emetteur de television pour l'exploitation stereophonique
ou multiplex devra consister en un emetteur normal de television

decrit dans les CNR susmentionnes, modifie pour l'exploitation
stereophonique ou multiplex, ou en un emetteur de television congu
specialement pour ce genre d'exploitation.
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2.2 The equipment does not include the stereophonic generator or the
multiplex subcarrier generator but it should include the necessary
input connections for easy interfacing with these units.

3. TECHNICAL PERFORMANCE REQUIREMENTS - VISUAL TRANSMITTER

3.1 Incidental Phase Modulation

3.1.1 Definition - Incidental phase modulation is extraneous phase
modulation created in the process of visual modulation and
amplification as a result of amplitude modulation to phase modulation
conversion of the signal.

3.1.2 Standard - a) Incidental carrier phase modulation by the luminance
signal and composite sync shall be less than ± 3° from white to
blanking level and ± 5° from blanking to sync.

b) Incidental phase modulation of the chrominance
sideband shall be less than ± 5° referenced to the average phase of
color burst.

3.1.3 Method of Measurement - The transmitter input terminal shall be fed a
staircase test signal. The sample of transmitter output signal shall
be detected in the standard demodulator with the sound notch put.
Synchronous detection referenced to an unmodulated carrier, phase
referenced to blanking, shall be employed.

Odenotes area of possible changes.

4. TECHNICAL PERFORMANCE REQUIREMENTS - AURAL TRANSMITTER

4.1 Aural Transmitter

4.1.1 Definition - The aural transmitter is the equipment required to
convert program audio and ancillary signals to a frequency modulated
output signal meeting the specifications of this section.

4.2 Transmitter Input

4.2.1 The transmitter input terminals shall be identified as "AUDIO",,
"COMPOSITE" and "SUBCARRIER".

4.2.1.1 AUDIO - The audio input terminals are those terminals to which 'signals
in the range of 30 Hz to 15 kHz are connected to cause frequency
modulation of the aural carrier.
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2.2 Le materiel ne comprend pas le generateur stereophonique ni le
generateur de sous-pourteuses multiplex, mais it devrait comprendre
les connexions d'entree necessaires permettant de le raccorder
facilement a ces generateurs.

3. EXIGENCES DE PERFORMANCE TECHNIQUE - EMETTEUR VIDEO

3.1 Modulation de phase incidente

3.1.1 Definition - La modulation de phase incidente est une modulation de
phase non voulue creee dans le processus de modulation et
d'amplification du signal video, par suite de la conversion du signal
de la modulation d'amplitude a la modulation de phase.

3.1.2 Norme - a) La modulation de phase incidente de la porteuse par le
signal de luminance et le signal composite de synchronisation devra
etre inferieure a ±2°, du niveau du blanc au niveau de suppression et
A ±5°, du niveau de suppression au niveau de synchronisation.

b) La modulation de phase incidente de la bande laterale de

chrominance devra etre inferieure a ±5°, en prenant pour reference la
phase moyenne de la salve couleur.

3.1.3 Methode mesure - Appliquer un signal d'essai en escalier aux bornes
d'entree de l'emetteur. Detecter rechantillon du signal de sortie de
l'emetteur dans le demodulateur normal, le filtre coupe-bande audio
etant hors circuit. Employer la detection synchrone, par rapport a
une porteuse non modulee et en prenant pour reference de phase le
niveau de suppression.

Jindique les danaines susceptibles de modification.

4. EXIGENCES DE PERFORMANCE TECHNIQUE - EMETTEUR AUDIO

4.1 Emetteur audio

4.1.1 Definition - L'emetteur audio est le materiel necessaire pour
convertir le signal audio de l'emission et les signaux auxiliaires en
signal de sortie module en frequence, satisfaisant aux specifications
de la presente section.

4.2 Entrée de l'emetteur

4.2.1 Les bornes d'entree de l'emetteur devront etre identifiees de la
maniere suivante: "AUDIO", "COMPOSITE" et "SOUS-PORTEUSE -
SUBCARRIER".

4.2.1.1 AUDIO - Les bornes d'entree audio sont les bornes auxquelles les
signaux de la gamme 30 Hz - 15 kHz sont appliqués pour moduler en
frequence la porteuse audio.
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4.2.1.2 COMPOSITE - The composite input terminals are those terminals to which
signals in the range of 30 Hz to 120 kHz are connected to cause
frequency modulation of the aural carrier. These terminals shall be
capable of accepting BTSC baseband signals, as defined in BS 15.

4.2.1.3 SUBCARRIER - The subcarrier input terminals are those terminals to
which signals in the range of 16 kHz to 120 kHz are connected to cause
frequency modulation of the aural carrier.

4.3 Input Impedance

4.3.1 Definition - The input impedance is the load presented to circuits
supplying signals over the frequency band specified for those
terminals.

4.3.2 Standard - For audio inputs the input impedance over the range of
frequencies from 30 Hz to 15 kHz shall not be less than 10,000 ohms
balanced with substantially zero reactance. Provision shall be made
to permit the internal connection of a resistor across the input
terminals to present a lower input impedance if needed. As an option
the audio input impedance may be 600/150 ohms balanced.

For composite inputs the impedance over the range of frequencies from
30 Hz to 120 kHz shall be 75 ohms unbalanced with substantially zero
reactance.

For subcarrier inputs the input impedance over the range of
frequencies from 16 kHz to 120 kHz shall be 75 ohms unbalanced with
substantially zero reactance.

The common mode rejection ratio shall not be less than 40 dB over the
band of frequencies from 16 kHz to 120 kHz.

4.4 Composite Input Level

4.4.1 Definition - The composite input level is the level at the composite
input terminals for a specified deviation of the aural carrier.

4.4.2 Standard - The nominal input level for ±73 kHz deviation of the aural
carrier shall be 3.0 volt P -P.

4.4.3 Method of Measurement - The composite input level shall be measured
directly across the composite input terminals of the transmitter with
a device capable of measuring such signals to a tolerance of ± 0.5 dB.

4.5 Subcarrier Input Level

4.5.1 Definition - The subcarrier input level is the level at the subcarrier
input terminals necessary for a specified deviation of the aural carrier.
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4.2.1.2 COMPOSITE - Les bornes d'entree de signal composite sont les bornes
auxquelles les signaux de la gamme 30 Hz - 120 kHz sont appliqués
pour moduler en frequence la porteuse audio. Ces bornes devront
pouvoir accepter les signaux de bande de base BTSC definis dans le
CR-15.

4.2.1.3 SOUS-PORTEUSE - Les bornes d'entree de sous-porteuse sont les bornes
auxquelles les signaux de la gamme 16 kHz - 120 kHz sont appliqués
pour moduler en frequence la porteuse audio.

4.3 Impedance d'entree

4.3.1 Definition - L'impedance d'entree est la charge presentee aux circuits

fournissant les signaux sur la bande de frequences specifiee pour ces
bornes.

4.3.2 Normes - Pour les entrées audio, l'impedance d'entree sur la gamme des
frequences comprises entre 30 Hz et 15 kHz devra etre une impedance
equilibree qui ne soit pas inferieure a 10 000 ohms, avec reactance
pratiquement nulle. On devra pouvoir raccorder de maniere interne une
resistance aux bornes d'entree, pour affaiblir l'impedance d'entree au
besoin. Autre option, l'impedance d'entree audio peut etre une
impedance equilibree de 600/150 ohms.

Pour les entrée de signal composite, l'impedance sur la gamme des
frequences comprises entre 30 Hz et 120 kHz devra etre une impedance
non equilibree de 75 ohms, avec reactance pratiquement nulle.

Pour les entrees de sous-porteuses, l'impedance d'entree sur la gamme
des frequences comprises entre 16 kHz et 120 kHz devra etre une
impedance non equilibree de 75 ohms, avec reactance pratiquement
nulle.

Le rapport de rejection en mode commun ne devra pas etre inferieur a
40 dB sur la gamme des frequences comprises entre 16 kHz et 120 kHz.

4.4 Niveau d'entree de signal composite

4.4.1 Definition - Le niveau d'entree de signal composite est le niveau aux
bornes d'entree de signal composite correspondant a une excursion
specifiee de la porteuse audio.

4.4.2 Norme - Le niveau nominal d'entree pour une excursion de ±73 kHz de la
porteuse audio devra etre de 3,0 volts de crete a crete.

4.4.3 Methode de mesure - Mesurer le niveau d'entree de signal composite
directement aux bornes d'entree du signal composite de l'emetteur, au
moyen d'un dispositif penmettant de mesurer de tels signaux avec une
tolerance de ±.0,5 dB.

4.5 Niveau d'entree de sous-porteuse

4.5.1 Definition - Le niveau d'entree de sous-porteuse est le niveau aux
bornes d'entree de sous-porteuse necessaire pour une excursion
specifiee de la porteuse audio.
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4.5.2 Standard - The nominal input level for ± 50 kHz deviation shall be

2.0 volt P -P.

4.5.3 Method of Measurement - The subcarrier input level shall be measured
directly across the subcarrier input terminals of the transmitter with
a device capable of measuring such signals to a tolerance of ± 0.5 dB.

4.6 Modulation Capability

4.6.1 Definition - The modulation capability of an aural transmitter is the
maximum frequency deviation of which it is capable without generating
excessive distortion.

4.6.2 Standard - For inputs to the AUDIO terminal, the modulation capability
shall not be less than ± 50 kHz, with total harmonic distortion at any
modulating frequency between 30 Hz and 15 kHz not in excess of 1.3,
including products up to 30 kHz.

For "COMPOSITE" and "SUBCARRIER" inputs, the modulation capability for
composite inputs shall not be less than ± 100 kHz with the distortion
requirements specified in BS 15.

4.6.3 Method of Measurement - This parameter can be measured directly using
instruments capable of measuring frequency deviation or modulation.
Another method utilizes the fact that the radio frequency carrier
level goes to zero at the specified modulation indices of 2.405,
5.520, 8.654, 11.792, 14.931, 18.071, 21.212, 24.353 , where
modulation index is defined as the ratio of the carrier deviation to
the modulating frequency. The carrier is observed on a spectrum
analyzer, and the audio frequency is calculated which will produce a
carrier zero at the desired deviation. As an example, if the desired
deviation is 25 kHz, then 25 kHz divided by 2)405, or 10.396 kHz,
would be the modulating frequency at which the first observed carrier
null would represent 25 kHz deviation.

4.7 Modulating Frequency Amplitude Response

4.7.1 Definition - The modulating frequency amplitude response is the ratio
of input voltages expressed in dB required to obtain a constant
frequency deviation over a specified range of input frequencies.

4.7.2 Standard - For inputs to the AUDIO terminal, the maximum departure of
the amplitude response from the standard 75 usec pre -emphasis curve
over the range of 30 Hz to 15 kHz shall not exceed 1.0 dB up to
± 50 kHz frequency deviation.

No standard has been established for composite inputs and subcarrier
inputs.



4.5.2 Norme - Le niveau nominal d'entree pour une excursion de ±50 kHz devra
etre de 2,0 volts de crete a crete.

4.5.3 Methode de mesure - Mesurer le niveau d'entree de sous-porteuse
directement aux bornes d'entree de sous-porteuse de l'emetteur, au
mcyen d'un dispositif permettant de mesurer de tels signaux avec une
tolerance de 1.0,5 dB.

4.6 Capacite de modulation

4.6.1 Definition - La capacite de modulation d'un emetteur audio est la
excursion maximale de frequence qu'il peut atteindre sans engendrer
une distorsion excessive.

4.6.2 Norme - Pour les entrees aux bornes AUDIO, la capacite de modulation
ne devra pas etre inferieure a .±50 kHz, la distorsion harmonique
totale a n'importe quelle frequence de modulation comprise entre 30 Hz
et 15 kHz ne depassant pas 1,0%, y compris les produits jusqu'a
30 kHz.

Pour les entrées "COMPOSITE" et "SOUS-PORTEUSE", la capacite de
modulation des entrees de signal composite ne devra pas etre
inferieure a.t100 kHz, les exigences de distorsion mentionnees dans le
CR-15 etant respectees.

4.6.3 Methode de mesure - On peut mesurer directement ce parametre en
utilisant des instruments de mesure d'excursion de frequence ou de
modulation. Une autre methode utilise le fait que le niveau de la
porteuse radiofrequence s'annule pour les indices de modulation
specifies de 2,405, 5,520, 8,654, 11,792, 14,931, 18,071, 21,212,
24,353-, l'indice de modulation etant defini comme le rapport entre
l'excursion de la porteuse et la frequence de modulation. On observe
la porteuse sur un analyseur de spectre et on calcule l'audiofrequence
qui produira un zero de la porteuse pour l'excursion desiree. Par
exemple, si l'excursion desiree est 25 kHz, on divise 25 kHz par
2,405, ce qui donne 10,396 kHz, frequence de modulation pour laquelle
le premier zero de la porteuse observee representerait une excursion
de 25 kHz.

4.7 Reponse en amplitude de la frequence de modulation

4.7.1 Definition - La reponse en amplitude de la frequence de modulation est
le rapport des tensions d'entree, exprime en dB, necessaire pour
obtenir une excursion constante de frequence sur une gamme specifiee
de frequence d'entree.

4.7.2 Norme - Pour les entrees des bornes AUDIO, recart maximal de la
reponse en amplitude par rapport a la courbe normale de
preaccentuation de 75 us sur la gamme de 30 Hz a 15 kHz ne devra pas
depasser 1,0 dB, jusqu'a une excursion de frequence de ±50 kHz.

Aucune norme n'a ete etablie pour les entrees de signal composite et
les entrees de sous-porteuse.
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4.7.3 Method of Measurement - The measurement requires:

(1) An aural modulation monitor, which is connected to an rf
monitoring connection (probe) in the aural transmitter output
transmission line and which is capable of measuring carrier
frequency deviation from ± 5 kHz to ± 50 kHz. Its accuracy

should be at least 0.2 dB for the modulating frequency range of

interest.

(2) An audio level meter which measures the signal level across the
"AUDIO" input to an accuracy of 0.1 dB over the frequency range

of interest.

The transmitter is modulated with signals of frequencies in the range

of interest. The carrier frequency deviation as read on the
modulation monitor is kept constant and the input level is recorded
for each modulating frequency.

4.8 Modulating Frequency Phase Response

4.8.1 Definition - The modulating frequency phase response is the phase
shift of the demodulated signal as referenced to the signal applied to

the transmitter input terminals over the specified frequency range.

4.8.2 Standard - The phase shift at any frequency shall not exceed the

values shown below from a best fit straight line drawn through a graph
of phase shift as a function of frequency.

TYPE OF INPUT RANGE OF FREQUENCY

Audio 30 Hz - 15 kHz

Composite No standard established

Subcarrier No standard established

MAXIMUM
PHASE SHIFT (DEGREES)

60

4.8.3 Method of Measurement - The measurement requires an aural demodulator
of known modulating frequency phase response over the frequency range

of interest. This demodulator is connected to an rf monitoring
connection (probe) in the aural transmitter output transmission line.

The transmitter is modulated with signals of frequencies of interest.
The transmitter input and demodulator output signals are compared on a
suitable dual trace oscilloscope or phase difference meter while the
modulating frequency is varied over the range of frequencies of
interest.
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4.7.3 Methode de mesure - La mesure necessite le materiel suivant:

(1) Un moniteur de modulation audio, raccorde a une connexion de
contrble RF (sonde) dans la ligne de transmission de sortie de

l'emetteur audio, permettant de mesurer une excursion de
frequence de la porteuse allant de ±5 kHz a ±50 kHz. Sa

precision devrait etre d'au moins 0,2 dB pour la gamme de
frequences de modulation en question.

(2) Un decibelmatre audio pour mesurer le niveau du signal aux bornes
d'entree AUDIO avec une precision de 0,1 dB sur la gamme de
frequences en question.

L'emetteur est module par des signaux dont la frequence se trouve dans
la gamme en question. L'excursion de frequence de la porteuse lue au
moniteur de modulation est gardee constante et le niveau d'entree est
consigne pour chaque frequence de modulation.

4.8 Reponse en phase de la frequence de modulation

4.8.1 Definition - La reponse en phase de la frequence de modulation est le
dephasage du signal delmodule, par rapport au signal appliqué aux
bornes d'entree de l'emetteur, sur la gamme de frequences specifiee.

4.8.2 Norme - Le dephasage a toute frequence ne devra pas depasser les
valeurs indiquees ci-dessous, par rapport a la ligne droite la mieux
ajustee track sur un graphique du dephasage en fonction de la

frequence.

GENRE D'ENTREE GAMME DE FREQUENCES

Audio 30 Hz - 15 kHz

Composite Pas de norme etablie

Sous-porteuse Pas de norme etablie

DEPHASAGE MAXIMAL
(DEGRES)

60

4.8.3 Methode de mesure - La mesure necessite un demodulateur audio de
reponse en phase connue sur la gamme de frequences en question.
Raccorder ce demodulateur a une connexion de contrble RF (sonde) dans
la ligne de transmission de sortie de l'emetteur audio.

Moduler l'emetteur avec des signaux dont la frequence se trouve dans
la gamme en question. Comparer les signaux d'entree de l'emetteur et
de sortie du demodulateur sur un oscilloscope a deux traces ou sur un
phasemetre approprie, pendant que l'on fait varier la frequence de
modulation sur la gamme de frequences en question.



5. EQUIPMENT CONFORMANCE

5.1 Equipment which meets the technical requirements of this TRC shall

bear a permanent label or marking stating: "Conforms with TRC 70 -

En conformite avec CRT 70".

5.2 Notwithstanding the fact that a particular piece of equipment meets
these requirements, the Department reserves the right to require that
adjustments be made to the equipment if interference is caused within
the meaning of the Radio Act. The Department reserves the right to

request additional information, additional tests or the availability
of a production model to perform measurements in its awn laboratory.

Issued under the authority of

the Minister of Communications

G.R. B ley

Director General
Broadcasting Regulation Branch
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CR-13
2 edition

SIGNAUX AUXILIAIRES DANS L'INTERVALLE DE

SUPPRESSION VERTICALE EN RADIODIFFUSION TELeVISUELLE

1. GENERALITES

Le present cahier des charges traite de l'insertion et de l'utilisation de

signaux auxiliaires dans l'intervalle de suppression verticale du signal

normal de television.

1.2 L'intervalle de suppression verticale du signal de television est la

periode de temps, qui inclut de 21 lignes de balayage, pendant laquelle

l'impulsion de synchronisation verticale est transmise et le signal

d'image n'est pas transmis. Le but de cet intervalle est de permettre au

faisceau de balayage de television de revenir au sommet de l'ecran sans

causer de brouillage a l'information affichee. Sujet a certaines

contraintes, cet intervalle peut atre utilise pour transmettre d'autres

signaux utiles sans influer sur la qualite de l'image normale.

1.3 Les numeros des lignes de l'intervalle de suppression verticale sont

donnes par rapport au nombre total de lignes balayees dans chaque

demi-image. Ainsi, dans la demi-image 1, la ligne 1 commence a la

premiere impulsion d'egalisation, tandis que dans la demi-image 2, la

ligne 1 commence a la deuxieme impulsion d'egalisation. Cependant, dans

la plupart des recepteurs actuels, le temps que prend le faisceau

cathodique pour retourner au sommet de l'ecran ne permet d'utiliser que

les lignes 15 a 21 inclusivement pour transmettre des signaux auxiliaires.

Les televiseurs de l'avenir pourront eventuellement permettre

l'utilisation des lignes 10 a 21 inclusivement.
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Issue 2

ANCILLARY SIGNALS IN THE VERTICAL

BLANKING INTERVAL FOR TELEVISION BROADCASTING

1. GENERAL

1.1 This specification pertains to the insertion and use of ancillary signals

in the vertical blanking interval of the standard television signal.

1.2 The vertical blanking interval in a television signal is a period of time,

consisting of 21 scanning lines, during which the vertical synchronizing

pulses are transmitted but the picture information is not transmitted.

The purpose of the vertical blanking interval is to permit the scanning

beam in a TV receiver to return to the top of the screen without

interference to the displayed picture information. Subject to certain

constraints, the interval can be used to transmit other useful signals

without affecting regular picture transmission.

1.3 Line numbers in the vertical blanking interval are referenced to the total

number of scanning lines in each field. For field 1, line 1 starts with

the first equalizing pulse while, for field 2, line 1 starts with the

second equalizing pulse. Current receivers in use, however, do not have

sufficient vertical retrace blanking and, with occasional exceptions,

allow only lines 15 to 21 inclusive to be used to carry ancillary signals.

Future TV receiver designs may eventually permit the usage of all vertical

lines from 10 to 21 inclusive.
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1.4 Dans le present cahier des charges, les niveaux sont exprimes selon

l'echelle IRE (Institute of Radio Engineers) qui s'applique aux ondes

video. (II s'agit d'une echelle lineaire de 140 unites pour un signal

avec niveau blanc de reference). Selon cette echelle, la crate de

l'impulsion de synchronisation se trouve a moins 40 unites IRE, le niveau

du blanc a plus 100 unites IRE et le niveau de suppression a 0 unite IRE,

ce qui permet 40 divisions de synchronisation, et 100 divisions de

luminance y compris 7,5 divisions pour le noire de reference.

1.5 Comme l'indique l'article 2 ci-dessous, des lignes bien precises de

l'intervalle de suppression verticale sont alloties a trois categories de

signaux. Cependant, le Ministere permettra un partage ou une attribution

dynamique de quelques-unes des lignes a condition que soit utilise un code

convenable pour identifier chaque service et en etablir la priorite au

besoin. Les caracteristiques de tels codes devront faire l'objet d'etudes

plus approfondies.

1.6 Les signaux de sous-titrage code et d'autres services ayant trait a

l'emission principale auxquels la ligne 21 est normalement allotie,

doivent etre transmis dans le meme cadre temporel que l'emission de

television principale. Les lignes 17, 18 et 19 demeureront alloties aux

signaux d'essai de l'intervalle de suppression verticale (VIT) et aux

signaux de reference de l'intervalle de suppression verticale (VIR).
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1.4 In this specification, reference for signal levels are based on the

Institute of Radio Engineers' (IRE) scale for video waveforms. (A linear

scale of 140 units for a signal with reference white level). In terms of

this scale, the reference location of the synchronizing pulse tip is at

minus 40 IRE units, white level is at plus 100 IRE units and blanking

level is at 0 IRE units thereby allowing for 40 divisions of sync and 100

divisions of luminance including 7.5 divisions of set-up for the black

level.

1.5 In section 2, three categories of signals are presently alloted to

specific lines in the vertical blanking interval. The Department,

however, will permit sharing, or a dynamic allocation of some of the

lines, provided that a proper identification code is used to identify and

establish where necessary the priority of each service. The

characteristics of such codes require further study.

1.6 Closed captioning and other services related to the main programming

normally allotted to line 21, are to be carried in the same time frame as

the main TV program. The vertical interval test (VIT) and the vertical

interval reference (VIR) signals will remain allotted to lines 17, 18 and

19.
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2. SIGNAUX POUVANT ETRE INSERES

Les signaux a inserer se divisent en trois categories generales

d'applications, a savoir:

1) les signaux de maintien de la qualite du signal normal;

2) les signaux de contrOle et de commande;

3) les signaux destines a la reception par le public

en general.

2.1 Maintien de la qualite du signal normal

Les signaux de cette categorie qui ont pour point d'origine des stations

situees au Canada doivent etre conformes aux exigences des alineas 2.1.2

et 2.1.4. Ces signaux ne doivent pas causer de brouillage aux autres

signaux desines a la reception par le public en general.

2.1.1 Signaux de reference de l'intervalle de suppression verticale .(VIR)

Les signaux de reference de l'intervalle de suppresion verticale

permettent de verifier que l'amplitude et la phase du signal de

chrominance ainsi que les niveaux du signal de luminance et du noir sont

appropries, de fagon a fournir un signal de reference en vue du

fonctionnement de correcteurs d'images automatiques. Les recepteurs munis

d'un tel circuit permettent alors d'obtenir le reglage automatique de la

chrominance et de la luminance de l'image. En pratique, les signaux de

reference sont ajoutes au signal normal au point de production oil

3
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2. SIGNALS FOR INSERTION

The type of signals and their application are grouped into three general

categories. The three categories of signals are:

1) Maintenance of signal quality;

2) Monitoring and control;

3) Reception by the general public.

2.1 Maintenance of Signal Quality

Signals in this category, if originated by stations in Canada, must

conform to the requirements of Sections 2.1.2 and 2.1.4. Such signals

must not interfere with other signals intended for reception by the

general public.

2.1.1 Vertical Interval Reference '',VIR) Signals

VIR signals are reference signals to ascertain proper phroma amplitude and

phase as well as luminance and black levels. The signals provide a

reference for the operation of automatic video correctors and, for

receivers with VIR correcticn circuitry, provide for automatic chrominance

and luminance adjustment. In application, the signal is added to the
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l'equilibre des couleurs est determine. Its ne doivent pas etre supprimes

au cours du traitement du signal normal.

2.1.2 Allotissement de lignes et forme d'onde pour le signal VIR

La ligne 19, demi-images 1 et 2, est allotie a ces signaux.

La figure 1 illustre la forme d'onde du signal VIR. Ce signal fournit un

point de reference pour la phase et l'amplitude des signaux de

chrominance, compare a la salve de synchronisation couleur, ainsi que pour

l'amplitude des niveaux du signal de luminance et du noir.

2.1.3 Signaux d'essai de l'intervalle de suppresion verticale (VIT)

Les signaux d'essai de l'intervalle de suppression verticale sont destines

a controler la qualite et a commander et tester le materiel de traitement

des signaux et les circuits de transmission.

2.1.4 Allotissement de lignes et forme d'onde pour les signaux VIT

La ligne 17, demi-images 1 et 2, est allotie aux signaux VIT acceptes sur

le plan international. De plus, la ligne 18, demi-images 1 et 2, est

facultative pour les signaux VIT pour le moment. Cependant, les

utilisateurs sont instamment pries de ne se servir que de la ligne 17 pour

ces signaux.



program signal at the production point where the colour balance is

determined. The signal shall not be removed during signal processing.

2.1.2 VIR Signal Line Allotment and Waveform

VIR signals are alloted to Line 19, fields 1 and 2.

The VIR signal waveform is shown in Figure 1 and provides a reference for

phase and amplitude of the chrominance signal compared to the color burst

as well as a reference for the amplitude of the luminance and black signal

levels.

2.1.3 Vertical Interval Test (VIT) Signals

VIT signals are intended for quality monitoring, control and testing of

signal processing equipment and transmission circuits.

2.1.4 VIT Signal Line Allotment and Waveform

The internationally accepted VIT signals are allotted to line 17, fields 1

and 2. In addition, line 18, fields 1 and 2, are designated as optional

for VIT signals at this time. However, users are urged to use only line

17 for VIT signals.
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La figure 2 illustre la forme d'onde du signal VIT de la ligne 17,

demi-image 1.

La figure 3 illustre la forme d'onde du signal VIT accepte sur le plan

international pour la ligne 17, demi-image 2.

2.2 Signaux de contrOle et de commande

Les signaux de cette categorie qui ont pour point d'origine des stations

situees au Canada doivent etre conformes aux exigences de l'alinea 2.2.2.

Ces signaux ne doivent pas causer de brouillage aux autres signaux

destines a la reception par le public en general.

2.2.1 Tombent dans cette categorie les signaux: d'identification de source

(SID), d'identification de canal, de gestion de reseau et d'information de

telemesure servant a la telecommande et aux communications sur le reseau.

2.2.2 Allotissement de lignes et forme d'onde pour les signaux de

controle et de commande

La ligne 18, demi-images 1 et 2, est allotie a ces signaux. Cependant,

des signaux d'identification de source peuvent etre tranmis sur la ligne

20. Le Ministere pourrait etudier la possibilite d'accorder la permission

d'utiliser d'autres lignes sous reserve de justification suffisante.

L'approbation du CRTC sera aussi exigee dans le cas de l'utilisation des

lignes 20 et 21.
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The VIT signal waveform for line 17, field 1, is shown in Figure 2.

The internationally accepted VIT signal waveform for line 17, field 2, is

shown in Figure 3.

2.2 Signals for Monitoring and Control

Signals in this category, if originated by stations in Canada, shall

conform to the requirements of Section 2.2.2. Such signals must not

interfere with other signals intended for reception by the general public.

2.2.1 Types of signals in this caterogy are: Source identification (SID),

channel identification, network monitoring and telemetry information for

remote control and network communications.

2.2.2 Line Allotment and Waveforms for Monitoring and Control Signals

Signals for these purposes are allotted to line 18, fields 1 and 2.

However, source identification signals may be carried on line 20. The

Department might consider granting approval to use other lines with

adequate justification. CRTC approval will also be required if lines 20

and 21 are involved.
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2.3 Signaux destines a l'utilisation par le public en general

L'approbation du CRTC est exigee dans le cas de ces signaux. Les

utilisateurs sont avertis que le CRT pourrait exiger la suppression des

signaux sur les lignes 15, 16, 20 et 21 qu'il n'a pas autorises au

prealable. Dans un tel cas, des installations techniques appropriees

doivent etre prevues pour effectuer cette suppression.

2.3.1 Tous les genres de signaux destines a l'utilisation par le public en

general doivent etre congus de fagon a ne pas brouiller la tranmission

normale des images. Les signaux utilises pour les systemes

alphanumeriques et graphicues doivent etre conformes au CR-14, "Videotex

telediffuse". Toutefois, le Ministere pourrait etudier individuellement,

en vue de leur approbation, les signaux de sous-titrage et autres signaux

concernant l'emission principale qui ne sont pas conformes aux exigences

du CR-14.

2.3.2 Allotissement de lignes et forme d'onde pour les signaux

destines a l'utilisation par le public en general

Les lignes 15 et 16, demi-images 1 et 2; la ligne 20, demi-images 1 et 2;

la ligne 21, demi-image 1; et la premiere moitie de la ligne 21,

demi-image 2, sont alloties a ces signaux. En ce qui concerne

l'attribution dynamique des lignes, voir le paragraphe 1.5.
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2.3 Signals Intended for Use by the General Public

CRTC approval is required for carriage of this category of signals. Users

are advised that the CRTC might require deletion of signals on lines 15,

16, 20 and 21 which it has not previously authorized. In such a case,

appropriate technical facilities need to be provided to effect such

deletion.

2.3.1 All types of signals intended for use by the general public must be

planned on a non -interfering basis to regular picture transmission.

Signals for alphanumeric and pictorial systems must comply with BS 14

"Television Broadcast Videotex". The Department may consider, on a case

by case basis, the approval of closed captioning signals and other signals

related to the main programming which do not conform to BS 14.

2.3.2 Line Allotments and Waveforms for Signals Intended for Use

by the General Public

Signals for these purposes are allotted to lines 15 and 16, fields 1 and

2; line 20, fields 1 and 2; line 21, field 1, and the first half of line

21, field 2. Regarding dynamic allocation of lines see Section 1.5.
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3. ALLOTISSEMENT D'AUTRES LIGNES

3.1 Allotissement des lignes 10 a 14 inclusivement

Actuellement, les lignes 10 a 14 inclusivement ne sont pas alloties. Leur

utilisation est sujette a l'approbation du Ministere, sous reserve de

non-brouillage de la transmission normale des images, et pourrait

egalement etre sujette a l'approbation du CRTC.

Publication autorisee par le
Ministre des Communications

Le Directeur general
Service de la reglementation
des telecommunications

John deMercado
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3 OTHER LINE ALLOTMENTS

3.1 Allotment for Lines 10 to 14 Inclusive

At this time, lines 10 to 14 inclusive are to remain unallotted.

Permission for their use is subject to approval on a non -interfering basis

to regular picture transmission and might be subject to CRTC approval.

Issued under the Authority of
the Minister of Communications

/Dr. John deMercado
Director General
Telecommunication Regulatory
Service
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SUMMARY

This report outlines a procedure to determine TV ghosting interference as

derived from the study program titled "A Study Into Television and FM Radio

Ghosting and Multipath Distortion" by E.W. Horrigan and Associates Ltd. The

study was done for the Department under DSS Contract No. 36100-7-0615.

The study by E.W. Horrigan is contained in a two -volume report. The first

volume dated September 1978 contains the results of the subjective effects of

echoes on television picture quality and the relationship between ghost delay

and ghost levels for levels of picture quality. The second volume, dated

November 1978 contains the development of the ghost prediction method.

A computer program to predict TV ghost interference and to relate the levels to

various grades of TV picture has been developed by the Department.
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1. GENERAL

1.1 Purpose

The need for broadcasters to select a site that will provide an

adequate signal level to the immediate and surrounding areas has on

occasions resulted in the selection of a site located in close

proximity to other antenna towers and metallic structures. In order

to reduce ghost images, caused by multipath propagation, broadcasters

are encouraged to choose transmitter sites to avoid such problems.

Ghost prediction methods now in use in selecting sites have not been

realistic and practical. The prediction methods often ignore the

effects of the shape of the pattern of the transmitting antenna,

ground reflections and the finite length of the ghost structure

thereby giving unrealistic results.

The purpose of this report is to provide a more accurate and practical

method for predicting the severity of TV ghost interference.

1.2 Scope

1.2.1 Tower Cross -Section

The scattering cross-section for typical triangular towers is shown in

Appendix B Figure 1. The results for the square section towers are

expected to be substantially the same. Therefore the perimeter of the

tower for all types of towers is used.
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1.2.2 Frequency Range

The prediction method is valid for TV channels 2-13. Because lattice

type structures are more transparent at UHF frequencies, a correction

is necessary. Pending further study an approximate correction factor

has been developed and may be applied for UHF cases, as described in

Section 4.3.

2. DERIVATION OF THE GHOST LEVEL AND GHOST DELAY EQUATIONS

2.1 Definition of Parameters

The following parameters are used in deriving the basic ghost

equations. The dimensions are shown in Appendices and D:

- (w)

- (s) number of tower sidesA or

- (f) radio frequency in MHz

- (ht)

- (hs)

- (hv)

Width of the face of the ghost tcwer in metres

transmitter centre of radiation above reference plane in metres

height of ghost tower above reference plane in metres

height of viewing antenna above/below reference in metres

- (ds) distance from ghost tower to the transmitting tower in metres

- (dv) distance from viewer to the transmitting tower in metres

- (dg) distance from ghost tower to viewer in metres

- (dd) direct distance from transmitter centre of radiation to

point P on (hs)

Distance from transmitter centre of radiation to point P on

(hs) via reference plane

- - (dr)



- (P-) incident power at point P on ghost tower

-- (¢H g) azimuth to ghost tower in degrees

- - (011v) azimuth to viewer in degrees

-- (01) depression angle to C/R of ghost tower (hs) in degrees

- - (02) depression angle to reflection plane in degrees

-- (03) depression angle to viewer in degrees

- F (01, 02,-.4Hg ) relative field at given azimuth or

depression angle

loop length in metres (w) x (s)

-- (a) wavelength in metres 300

(f)

- S(z) Fresnel integral = 1/2 - f(z) cos P7/42) - g(z) sin ((g/42)

-- (Pt) = ERP

- (z) = (9/: + 0.5)

----Note 1: For computational purposes the rational approximations*

for f(z) and g(z) can be used to evaluate S(z):

f(z) -

g(z) -

I+0.926z

+g (z)
2+1.792z+3.104z2

1

(z)

2+4.142z+3.492z2+6.67z3

l. 1

where I (z) = 2 x 10-3
I i

* "Approximations for Calculating Fresnel Integrals",

C. Hastings, Approximation Newsletter, April 1956,

Note 10.

----Note 2: All dimensions are in metric units



2.2 Echo Delay Equation

An expression for echo delay (td) can be derived from the geometry of

a triangle (see Appendix D. Figure 3) as follows:

td = 3.33 ds - dv +

= 3.33 ds - dv +

dg] x io-3

(og_ovi]ii2 -3x 10 s[ds2 dv2 - 2dsdv cos
/4"4

(1)

This relationship has been computed for various ghost situations and

tabulated in Appendix I.

2.3 Derivation of Echo Magnitude

2.3.1 Assumptions

The basic equation for "echo" magnitude, given in most texts, is only

true under the following conditions:

a) when the transmitting and receiving antennas are isotropic

radiators,

b) when the entire system is in a free -space environment,

c) when the tower in question is evenly illuminated and uniformly

excited by a constant phase front.

The basic echo magnitude equation has been modified to take into

consideration directional antennas, and unevenly illuminated

structures.
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The following are the factors:

i) The effective scattering cross-section of the ghost tower derived

in Section 2.3.4

ii) the mean value of integral of incident power (Pi) derived in

Section 2.3.6

iii) the effective centre of radiation of ghost tower derived in

Section 2.3.7

iv) the transmitting antenna vertical pattern function derived in

Section 2.3.8

v) the transmitting antenna horizontal pattern function derived in

Section 2.3.9.

2.3.2 Basic Echo Magnitude Equation

The ghost equation as outlined below is the basic free -space isotropic

form which is later modified to conform to the restraints of a

realistic environment.

a) Power density at viewer's location: (Wd)

Wd
=

Pt

47r(dv)2
(in units

Watts

m2

b) Power density at ghost tower location: (Wi)

Pt

41T(ds)2
(in units

Watts

m2
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c) Power density at viewer's location due to re -radiation from

ghost tower:

Wg =

(Wg)

4 7(dg)2

Pt 0-

4 (ds )2 . (dg )2

d) Basic ghost/signal ratio

g dv

Wd 417 ds dg

(where G is the scattering cross-

section)

given ds and dv, dg can be computed as follows:

r 2 2dg = d + d - 2d d cos 0511
) 1 1/2

L s s v

(dg) can also be obtained from equation (1) as follows:

Delay

dg = dv - ds (

3.33 x 10-3

Therefore:

g

Wd

2dv

ds (dv - ds + p S

3.33 x 10-3
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Extracting the cross-section G from this equation and defining the

remainder in terms of 12, the equation becomes the propagation factor

related to Poynting's vector where the energy flow is expressed for

convenience as follows:

Watts
Power flow =

s
(E x H) ds (in units ------)

2

Propagation factor: (p)

(p) =

1

47T [

dv N

as (dv - ds + JUS

2

3.33 x 10-3

(2)

where (p) is also the area of the equivalent spherical surface in

units of T2.

2.3.3 Scattering Cross-Section Measurement

The measurement of the scattering cross-section for typical triangular

section tower were made for loop sizes in the range of 0.5 -A to 2.5.N.

The results of these tests are listed below:
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Loop Perimeter

TABLE I

Relative

Reflected Power

Effective Area

per Unit -N Height

Dipole Tower

0.5 -86dB -87dB 0.362\2

1.0 -80dB -75.5dB 1.6 N2

1.5 -86dB -83.5dB 1.0 N2

2.0 -87dB -79dB 2.7 N2

2.5 -88dB -81dB 2.3 A2

Matched Dipole reference -5dB

The measured cross-sections of the tower for unit wavelength height

are shown in Appendix B, Figure 1, together with the general equation

of the curve and of equivalent cylinder.

The cross-section for cylindrical structures have been defined in

terms of loop circumference expressed in wavelength units and merged

with the tower section equation.

2.3.4 Scattering Cross-Sections Equation

The measured scattering cross-sections (t) of one wavelength high

triangular tower section as listed in Section 2.3.3 have been fitted

to a suitable equation over the loop peripheral range of 0.5Nto 3.0N.

The measured triangular tower cross-section has the form of a modified

Fresnel Integral over the loop peripheral range of 0.5-Nto 3.01.
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hs e

c7t = f(--)f(--)f(S(z)) Where: S(z) =isin (21 t2)dt
7\ 1. 2

A working equation was generated using this format which adequately

describes the measured results over the loop range 0.5)to 3.01.

1
0-t

1.2 2

2Q
hs -()2__)2 - (1-e ) S(z)]

where (z) = + 0.5)

Using the relationship between the Fresnel Integral and its auxiliary

functions f(z) and g(z), the Fresnel Integral S(z) can be expressed as:

S(z) = 1/2 - f(z) cos (lIz2) - g(z) sin (z2)
2 2

For computational purposes the rational approximations* for f(z) and

g(z) can be used to evaluate S(z):

1 + 0.926z

f(z) g(z)+

2 + 1.792z + 3.104z2

1

g(z) - +(z)
2 + 4.142z + 3.492z2 + 6.67z'

where (z)

* "Approximations for Calculating Fresnel Integrals",

C. Hastings, Approximation Newsletter,

April 1956, Note 10.
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t
2?

2

( hs 2 --i -()
. (- -) .(-(1-e ) . (1/2-f(z)cos(-17

t

z2)-g(z)sinCl.z2))1
1.2 2 '7\ T 2 2

J

(3)

The scattering cross-section of a right cylinder (C;y1) is defined as:

a

`cyl21r

2-na
let =

7\

hs

and let L =

0 hs

cyl ;\\ 1

If < 3.0 use(3)

If 3.0 use(3A)

where L = height of cylinder

a = radius of cylinder

(3A)

2.3.5 Incident Power on Ghost Tower

In the basic ghost magnitude equation the assumption was made that the

entire system was in a free -space isotropic environment. This

situation does not generally exist in practice and therefore the

incident power cannot be expressed as:

P1

Pt

47(ds)2
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Consider the situation which will usually exist in a ghosting problem:

The two towers are of finite height above a common reference plane

separated by a distance which is in the range hsIs 00hs. In this

range the effects of ground reflection cannot be ignored and it is

necessary to define the incident power function and its mean value

integral.

From the geometry of Figure 4 in Appendix D, it can be shown that the

incident power Pi at any point on hs can be expressed by a

modification of the cosine law:

Pi= I.F(9102 + [F(0V2)]2 - 2F(OVI)F(0V2)cos
1/2

{_ds2 + (ht-hs)2] - Lds2
-/\

_1
where 0171=tan (

1,ht+hs
where OVrtan'Ll

ds

To facilitate manipulation and computation let:

Pi = (F1)2 + (F2)2 - 21'11'2 cos (X)

_1/2

wherewhere )f. = s.d52 + (ht-hs)1 - [152 + (ht+hs)1

(hs)2 + (ht)2
let - a

(ds)2

2 (hs) (ht)

(ds)2

- b

+ (ht+hs)11/1
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Radio Frequency = (f)MHz

= 1.2 (f)ds (1+a -b)
1/2 - (1+a+b)1/2]

2.3.6 Mean Value Integral of Incident Power (Pi)

The total effective power averaged over the ghost tower equated to

that of an evenly illuminated structure will provide a modifying

factor for use with the basic ghost magnitude equation. This will

relate the original free -space equation to a practical environment.

If the incident power function P- is related to (X) instead of (hs)

the mean value integral (k) becomes:

X

Pic1)(
k -

(4)

This function can be adequately derived by Simpsonis Rule using a

modest number of intervals of (X) because the relationship between

(hs) and (X) is not significant in defining the ratio (k).

2.3.7 Centre of Radiation of Ghost Tower

The effective centre of radiation on the ghost tower (hs) can be

likened to the 1st moment centroid of area of the integral of Pi in

the plane normal to the reference surface.

(11s

)o h dA

A
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With a view to the simplification of this factor several forms of

illumination distribution have been examined and the likely range of
hs

the ratio (--) will be between 0.5 and 1.0. Therefore, a value or
hs

0.75 will be used to compute incident power over the ghost tower.
Is 2

However, the linear height/gain function (--) referred to the viewing
ht

location applies only where the air path and ground reflected

components of both ghost signal and direct signal are substantially

out of phase. Where first Fresnel zone clearance exists the factor
hs 2

(--) should be equated to one (1) for realistic ghost computations.
ht

hs 2
Linear Height/Gain Function = (--) (5)

ht

Free Space Function = (1) (5A)

Approximate solution for 1st 'Fresnel' zone clearance:

ht by
(f) 75 Linear Height/Gain use (5)

dv

ht by
(f) > 75 Free space Path use (5A)

dv "

where ht = Tx height

by = Viewer height

dv = Viewer distance

(f) = frequency in MHz



2.3.8 The Transmitting Antenna Vertical Pattern Function

The factor allows for the non -isotropic vertical pattern of a

practical transmitting antenna. It provides a ratio of the relative

vertical pattern power on the centre of radiation of the ghost tower

to that at the viewer's location by inputing the relative vertical

field at two computed angles. The factor Pv is computed as follows:

Pv =
[F(2V1)12

F(OV3)

ht _Is

let .0VI = tan

ht_hv

2V3 = tan( )

2.3.9 The Transmitting Antenna Horizontal Pattern Function

(6)

This factor allows for the non -isotropic horizontal pattern of the

transmitting antenna in a similar manner to that used for the vertical

pattern in Section 2.3.8 above.

The pattern factor relative power function Ph is derived below:

-[F(OHg)
2

Ph

F(011)

where OHg = azimuth of ghost tower

01.1y = azimuth of viewer

(7)
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2.3.10 Complete Echo Magnitude Equation

Combining all the factors derived in Section 2.3, the basic echo

magnitude equation is modified as follows:

1 dvX 2 JPdX
2

2,F(0111).12 _ F(011g)fi
-

Ghost dB=G=10 .(61 or a-cyl)(
4Tr dsdg ht

).()
LF(OV3).

1
F'(011,7)

=10 Logi() {Eq (2) x (3 or 3A) x (4) x (5 or 5A) x (6) x (7)1

(8)

This equation is capable of predicting a maximum value of "ghost"

magnitude and can be used to evaluate the limits of proximity of

structures adjacent to television radiators.

3. PICTURE QUALITY

3.1 Impairment Scale

The system of grading established for the impairment scale, indicates

the degree of impairment in a television picture, relative to any

single performance parameter and is designated as follows:

Impairment Grade Impairment

5 Imperceptible (Excellent)

4 Perceptible but not annoying (Good)

3

2

1

Somewhat annoying (Fair)

Severely annoying (Poor)

Unusable (Bad)
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3.2 Relationship between Picture Quality, and Echo Delay and Magnitude

The severity of a ghost image or interference reflection due to

multipath effect is a function of the time displacement (td impS)

between the direct and the reflected wave and the magnitude of the

reflected wave compared to the direct wave (G in dB). For a

particular grade of picture the shorter the time delay, the larger the

permitted reflected wave. Subjective tests have shown a relationship

between the two and the graph in the Appendix E shows this function

for various TV impairment grades. Using the linear regressions

technique, the relationship could be expressed as follows for a

typical viewing population sample:

Impairment Grade

N = 6 - [0.143(G)exp (-

0.637 0.475
) + 6.65exp (

;

td td

(9)

4. COMPUTATION OF TELEVISION GHOSTING

4.1 The Software Package

A computational package in fortran language, developed in the

Department performs the following functions

a) computes and records the echo delay in microseconds (Eq. 1).

b) computes and selects the measured tower or equivalent cylinder

cross-section dependent upon loop size.
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c) computes incident power on ghost tower based on ground

reflection, transmitting antenna vertical pattern, ghost tower

height and separation.

d) computes mean value integral of incident radiation on ghost tower.

e) computes centre of radiation of ghost tower.

f) computes propagation co -efficient based on three paths

(ds, dv, & dg).

g) computes transmitter to viewer path clearance and selects path

treatment.

h) computes Tx antenna horizontal pattern co -efficient.

0 computes Tx antenna vertical pattern co-efficient.

j) computes and records echo amplitude in dB (Eq. 8).

k) computes and records "Typical Viewer" grade of TV service (Eq. 9).

The listing of the program together with typical example of program

execution is given in Appendix A.

4.2 Approximate Solution

A rough approximation of the ghost situation can be obtained without

the use of the software program, for preliminary planning purposes

only, by the following method:

Define the various parameters as described in section 2.

a) Calculate delay using Eq. (1)

b) Calculate propagation factor from Eq. (2)
61 Ccvl

c) Obtain or ),1 factor from Figure No. 1 of the Appendix B
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d) Multiply c) by (hs)2 to obtain either 6cyl or G1 as required

- Eq. (3) or Eq. (3A)

e) Obtain rough approximation to Eq. (4) by a second order

approximation outlined below:

i) compute the relative field at 01 = F(01) where 01 is

defined as follows: 01 = tan -1
(htjils)

ds

ii) Eq. (4)
[E(01) 2

2

f) Compute qualifying equations and obtain Eq. (5) or (5A) as

required

g) Compute Eq. (6)

h) Compute Eq. (7)

i) Obtain Ghost in dB as follows:

Ghost dB = 10 Logic) j (Eq. (2) x (3 or 3A) x (4) x (5 or 5A) x (6) x (7)1

Next obtain TV Grade No. from Figure 5 of Appendix E using a) and

i) above.

This method only provides an approximate solution and may be in error

by ±10 dB, dependent upon complexity of the situation.

4.3 Television Ghost Prediction

(Correction factor for UHF Band)

a) for the VHF Bands where
P-

:3 (where i)= tower width times number of
A

sides to tower), the ghost tower can be treated as a solid surface

even when using a typical lattice type structure. In these cases the

ghost amplitude and delay will be calculated by the methods given above.
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b) For UHF situations or where > 3, the lattice type structure

cannot be equated to an equivalent solid cylinder because much of the

incident energy can flow through the structure unimpeded. A

correction factor, based on theoretical study of lattice transparency

relative to a solid equivalent cylinder, has been developed for

situations where
X
-> 3 pending further study to produce a general

prediction formula covering both VHF and UHF Ghosting situations. The

Example III in Sections 5.1 illustrates the use of the tentative

correction curve (Figure 6 of Appendix F) and the related dotted curve

(Figure 1 of Appendix B). In this case the corrected 'Ghost'

amplitude and the original delay values computed from the software

program should be applied to Figure No. 5 of Appendix E to obtain the

new Impairment Grade.

5. TYPICAL EXAMPLES OF COMPUTATIONS AND COMPARISONS WITH MEASURED GHOST

5.1 Typical Examples of Computations

Typical examples of TV signal ghost interference computations for

various ghost situations are given below:
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TABLE II

#

1

2

3

Program Input Example I Example II Example III

Width of ghost tower (w) m

Number of tower sides (S)

TV Channel frequency (f) MHz

1.52

3

61.25

1.52

3

77.25

0.61

3

579.25**

4 Height of Tx tower above ref. (he) m 130.2 200 56

5 Distance of ghost tower (ds) m 555 910 147.8

6 Height of ghost tower above ref.(hs) m 97 53 19.8

7 Distance to viewer (dv) m 4060 720 1127

8 Height of viewer above/below ref.(hv)m -70 -285 -67

9 Azimuth of ghost tower (0%) Deg. 280 50.6 325

10 Azimuth of viewer (011v) Deg. 90 35 37

11 Relative Horizontal Field F(OHg) 0.63 1.0 0.96

12 Relative Horizontal Field F(011v) 0.3 1.0 0.95

13 Relative Vertical Field F(OV1) at C/R 0.5 0.65 0.12

14 Relative Vertical Field F(OV2) 0.05 0.28 0.2

15 Relative Vertical Field F(073) at C/R 0.65 0.21 0.7

16 Lower limit of Integration'Y (Normally 0.0) 0.0 0.0 0.0

(Incident Power on ghost tower)

ii' Program Output Example I Example II Example III

1 Ghost dB -32.28 -20.97 -50.83 **

2
/t

sGhost Delay
i

3.67 1.60 0.37

3 TV Picture Grade 4.J4 3.08 >5.00**
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* Limit of Integration:

If the reference plane is drawn in accordance with the elevation

situations shown in Figure 2 of Appendix C, the lower limit of

integration of incident power on ghost tower will be zero. However,

if an unusual situation exists and the reference plane does not

intercept the ghost tower base because of topographical features etc.,

an appropriate lower limit of integration value should be used.

** Correction factor for UHF Band:

-\ 300 300
f = 579.25MHz ; A - - 0.52 metres

(f) 579.25(=t) 1.8
=wxs= 3x0.61 = 1.8 metres ; - .3 5

A 0.52

- Correction factor relative to the Equivalent Cylinder Curve = 2.5 dB

(see Figure 6 of Appendix F)

- Corrected ghost amplitude = -50.83 - 2.5 = -53.33 dB

TV Picture grade > 5.0

(see Figure 5 of Appendix E)

5.2 Comparisons with Measured Ghosts

The ghost measurements at a particular viewing site for various ghost

tower heights in Example I of Table II are tabulated below:
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TABLE III

Ghost Tower Height (m)

97 108 135 182

Measured Ghost dB -32.2 -25.6 -19.7 -18.8

Calculated Ghost dB -32.28 -31.13 -22.42 -17.36

The following conclusions could be drawn from the results given in the

above table.

a) The differences in the measured and calculated ghost magnitude

values are well within the range of experimental error.

b) The reduction of the centre of radiation of ghost tower from 182m

to 97m, would result in the reduction in ghost amplitude of about 14dB.

(see Figure 7 of Appendix G)

5.3 Distance (ds) Characteristic

The ghost ratios for various distances (ds) between the ghost tower

and transmitter at the partict.lar azimuth to ghost tower in Example I

of Table II were computed and are plotted as shown in Figure 8 of

Appendix H. The results show that the value of reflection field

attenuates in approximate proportion to the distance (ds).
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APPENDIX NO. I
TABLE FOR DELAY VS DISTANCE TO VIEWER

DS metres
DV metres

0H
500

pS

= 20.0 DEGREES
1000. 2000.

pS pS
3000.

pS
4000.

pS

5000.

pS
6000.

pS
7000.

pS
8000.

pS

3000. .12 .30 1.04 3.47 8.55 /4.70 21.14
6000. .11 .24 .59 1.14 2.09 3.83 6.95 11.54 17.10
9000. .11 .23 .51 .89 1.39 2.10 3.13 4.69 7.04
12000. .10 .22 .48 .79 1.18 1.66 2.28 3.09 4.17
15000. .10 .21 .46 .75 1.08 1.48 1.95 2.52 3.22
18000. .10 .21 .45 .72 1.02 1.37 1.77 2.23 2.78
21000. .10 .21 .44 .70 .98 1.30 1.66 2.07 2.52
24000. .10 .21 .44 .69 .96 1.26 1.59 1.95 2.36
27000. .10 .21 .43 .68 .94 1.22 1.53 1.87 2.25
30000. .10 .21 .43 .67 .92 1.20 1.49 1.81 2.16
33000. .10 .21 .43 .66 .91 1.18 1.46 1.77 2.10
36000. .10 .21 .42 .66 .90 1.16 1.44 1.73 2.05
39000. .10 .21 .42 .65 .89 1.15 1.42 1.70 2.00
42000. .10 .21 .42 .65 .89 1.14 1.40 1.68 1.97
45000. .10 .21 .42 .64 .88 1.13 1.38 1.66 1.94
48000. .10 .21 .42 .64 .87 1.12 1.37 1.64 1.92
51000. .10 .20 .42 .64 .87 1.11 1.36 1.62 1.89
54000. .10 .20 .42 .64 .87 1.10 1.35 1.61 1.88
57000. .10 .20 .42 .64 .86 1.10 1.34 1.60 1.86
60000. .10 .20 .42 .63 .86 1.09 1.34 1.59 1.85

DS metres
DV metres

OH

500.

pS

= 40.0 DEGREES
1000. 2000.
pS pS

3000.

pS
4000.

pS

5000.

pS

6000.

pS

7000.
uS

8000.

uS

3000. .46 1.08 3.17 6.84 11.91 17.73 23.91
6000. .42 .91 2.16 3.91 6.34 9.59 13.68 18.48 23.81
9000. .41 .86 1.93 3.25 4.90 6.96 9.51 12.62 16.30
12000. .40 .84 1.82 2.97 4.33 5.93 7.83 10.06 12.68
15000. .40 .83 1.76 2.82 4.03 5.41 6.99 8.79 10.85
18000. .40 .82 1.73 2.73 3.85 5.10 6.49 8.05 9.79
21000. .40 .81 1.70 2.67 3.73 4.89 6.17 7.57 9.12
24000. .40 .81 1.68 2.62 3.64 4.75 5.94 7.24 8.66
27000. .40 .81 1.67 2.59 3.58 4.64 5.78 7.00 8.32
30000. .40 .80 1.66 2.56 3.53 4.55 5.65 6.82 8.06
33000. .40 .80 1.65 2.54 3.49 4.49 5.55 6.67 7.86
36000. .39 .80 1.64 2.52 3.45 4.43 5.47 6.55 7.70
39000. .39 .80 1.63 2.51 3.43 4.39 5.40 6.46 7.57
42000. .39 .80 1.63 2.50 3.40 4.35 5.34 6.38 7.46
45000. .39 .80 1.62 2.48 3.38 4.32 5.29 6.31 7.37
48000. .39 .79 1.62 2.48 3.36 4.29 5.25 6.25 7.29
51000. .39 .79 1.62 2.47 3.35 4.26 5.21 6.20 7.22
54000. .39 .79 1.61 2.46 3.34 4.24 5.18 6.15 7.16
57000. .39 .79 1.61 2.45 3.32 4.22 5.15 6.11 7.10
60000. .39 .79 1.61 2.45 3.31 4.21 5.13 6.08 7.06
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DS metres
DV metres

OH

500.
pS

= 60.0 DEGREES
1000 2000.
pS PS

3000
pS

4000
pS

5000
pS

6000
pS

7000.
pS

8000.
uS

3000. .95 2.15 5.49 10.00 15.35 21.20
6000. .89 1.89 4.30 7.32 10.97 15.23 20.00
9000. .87 1.81 3.95 6.46 9.37 12.70 16.46 20.62
12000. .86 1.78 3.79 6.06 8.61 11.47 14.64 18.13 21.94
15000. .85 1.75 3.69 5.83 8.18 10.76 13.59 16.67 20.00
18000. .85 1.74 3.63 5.68 7.90 10.31 12.92 15.72 18.73
21000. .85 1.73 3.58 5.57 7.71 10.00 12.45 15.07 17.86
24000. .85 1.72 3.55 5.50 7.57 9.77 12.11 14.59 17.22
27000. .84 1.71 3.53 5.44 7.46 9.60 11.85 14.23 16.74
30000. .84 1.71 3.51 5.39 7.38 9.46 11.65 13.95 16.36
33000. .84 1.71 3.49 5.36 7.31 9.35 11.49 13.72 16.05
36000. .84 1.70 3.48 5.33 7.25 9.26 11.36 13.54 15.80
39000. .84 1.70 3.46 5.30 7.21 9.19 11.24 13.38 15.60
42000. .84 1.70 3.46 5.28 7.17 9.12 11.15 13.25 15.42
45000. .84 1.69 3.45 5.26 7.13 9.07 11.07 13.13 15.27
48000. .84 1.69 3.44 5.24 7.10 9.02 11.00 13.04 15.14
51000. .84 1.69 3.43 5.23 7.07 8.98 10.93 12.95 15.03
54000. .84 1.69 3.43 5.21 7.05 8.94 10.88 12.88 14.93
57000. .84 1.69 3.42 5.20 7.03 8.91 10.83 12.81 74.84
60000. .84 1.69 3.42 5.19 7.01 8.88 10.79 12.75 14.76

DS metres
DV metres

0H
500.

pS

= 80.0 DEGREES
1000. 2000.

pS pS

3000.

pS
4000.

uS

5000.

pS
6000.

uS

7000.

uS

8000.

uS

3000. 1.51 3.31 7.68 12.86 18.55 24.55 * * *

6000. 1.45 3.03 6.62 10.75 15.36 20.37 * * *

9000. 1.42 2.94 6.25 9.93 13.97 18.35 23.04 * *

12000. 1.41 2.89 6.06 9.51 13.24 17.24 21.50 * *

15000. 1.40 2.86 5.95 9.26 12.79 16.55 20.52 24.71 *

18000. 1.40 2.85 5.87 9.09 12.49 16.08 19.86 23.82 *

21000. 1.40 2.83 5.82 8.97 12.28 15.75 19.38 23.17 *

24000. 1.39 2.82 5.78 8.88 12.12 15.50 19.02 22.68 *

27000. 1.39 2.81 5.75 8.81 12.00 15.31 18.74 22.30 *

30000. 1.39 2.81 5.73 8.76 11.90 15.15 18.52 21.99 *

33000. 1.39 2.80 5.71 8.71 11.82 15.02 18.33 21.74 *

36000. 1.39 2.80 5.69 8.67 11.75 14.92 18.18 21.54 24.99
39000. 1.39 2.80 5.68 8.64 11.69 14.83 18.05 21.36 24.76
42000. 1.39 2.79 5.66 8.61 11.64 14.75 17.94 21.21 24.56
45000. 1.39 2.79 5.65 8.59 11.60 14.69 17.84 21.08 24.39
48000. 1.39 2.79 5.64 8.57 11.56 14.63 17.76 20.97 24.24
51000. 1.39 2.79 5.64 8.55 11.53 14.58 17.69 20.86 24.11
54000. 1.38 2.78 5.63 8.54 11.50 14.53 17.62 20.78 23.99
57000. 1.38 2.78 5.62 8.52 11.48 14.49 17.56 20.70 23.89
60000. 1.38 2.78 5.62 8.51 11.45 14.45 17.51 20.62 23.79
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OH = 100.0 DEGREES
DS metres 500. 1000. 2000. 3000. 4000. 5000. 6000. 7000. 8000.
DV metres pS pS pS pS pS pS pS pS pS

3000. 2.09 4.41 9.61 15.32 21.34 * * * *

6000. 2.02 4.17 8.82 13.86 19.23 24.84 * * *

9000. 2.00 4.09 8.51 13.23 18.21 23.43 * * *
12000. 1.99 4.04 8.34 12.88 17.64 22.59 * * *

15000. 1.98 4.02 8.24 12.67 17.27 22.05 * * *

18000. 1.98 4.00 8.18 12.52 17.02 21.67 * * *

21000. 1.98 3.99 8.13 12.41 16.83 21.39 * * *

24000. 1.97 3.98 8.09 12.33 16.69 21.17 * * *

27000. 1.97 3.97 8.06 12.26 16.58 21.00 * * *
30000. 1.97 3.97 8.04 12.21 16.49 20.86 * * *

33000. 1.97 3.96 8.02 12.17 16.41 20.75 * * *

36000. 1.97 3.96 8.00 12.13 16.35 20.65 * * *

39000. 1.97 3.95 7.99 12.10 16.30 20.57 24.92 * *

42000. 1.97 3.95 7.98 12.08 16.25 20.50 24.82 * *

45000. 1.97 3.95 7.97 12.06 16.21 20.44 24.73 * *

48000. 1.96 3.95 7.96 12.04 16.18 20.39 24.66 * *
51000. 1.96 3.94 7.95 12.02 16.15 20.34 24.59 * *

54000. 1.96 3.94 7.94 12.00 16.12 20.30 24.53 * *

57000. 1.96 3.94 7.94 11.99 16.10 20.26 24.47 * *

60000. 1.96 3.94 7.93 11.98 16.07 20.22 24.42 * *

OH = 120.0 DEGREES
DS metres 500. 1000. 2000. 3000. 4000. 5000. 6000. 7000. 8000.
DV metres pS uS pS uS uS pS pS pS uS

3000. 2.60 5.35 11.20 17.32 23.61
6000. 2.55 5.19 10.70 16.46 22.39
9000. 2.53 5.13 10.50 16.06 21.78
12000. 2.53 5.10 10.38 15.83 21.41
15000. 2.52 5.08 10.31 15.68 21.16
18000. 2.52 5.07 10.26 15.57 20.99
21000. 2.51 5.06 10.23 15.50 20.86
24000. 2.51 5.05 10.20 15.44 20.77
27000. 2.51 5.05 10.18 15.39 20.69
30000. 2.51 5.04 10.16 15.36 20.62
33000. 2.51 5.04 10.15 15.33 20.57
36000. 2.51 5.03 10.14 15.30 20.53
39000. 2.51 5.03 10.12 15.28 20.49
42000. 2.51 5.03 10.12 15.26 20.45
45000. 2.51 5.03 10.11 15.24 20.42
48000. 2.51 5.03 10.10 15.23 20.40
51000. 2.51 5.02 10.10 15.21 20.38
54000. 2.51 5.02 10.09 15.20 20.36
57000. 2.51 5.02 10.09 15.19 20.34
60000. 2.51 5.02 10.08 15.18 20.32
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DS metres
DV metres

OH
500.

pS

= 140.0 DEGREES
1000. 2000. 3000.

pS pS pS
4000

pS

5000.

pS

6000.

pS

7000.

pS
8000.

pS

3000. 2.99 6.07 12.37 18.79 * * * *

6000. 2.97 5.99 12.14 18.40 24.74 * * * *

9000. 2.96 5.96 12.03 18.21 24.45 * * * *

12000. 2.96 5.94 11.98 18.09 24.27 * * * *

15000. 2.95 5.93 11.94 18.02 24.15 * * * *

18000. 2.95 5.92 11.91 17.97 24.07 * * * *

21000. 2.95 5.92 11.90 17.93 24.00 * * * *

24000. 2.95 5.91 11.88 17.90 23.95 * * * *

27000. 2.95 5.91 11.87 17.87 23.91 * * * *

30000. 2.95 5.91 11.86 17.85 23.88 * * * *

33000. 2.95 5.91 11.85 17.84 23.85 * * * *

36000. 2.95 5.91 11.85 17.82 23.83 * * * *

39000. 2.95 5.90 11.84 17.81 23.81 * * * *

42000. 2.95 5.90 11.84 17.80 23.79 * * * *

45000. 2.95 5.90 11.83 17.79 23.78 * * * *

48000. 2.95 5.90 11.83 17.78 23.76 * * * *

51000. 2.95 5.90 11.83 17.78 23.75 * * * *

54000. 2.95 5.90 11.82 17.77 23.74 * * * *

57000. 2.95 5.90 11.82 17.76 23.73 * * * *

60000. 2.95 5.90 11.82 17.76 23.72 * * * *

DS metres
DV metres

OH
500.

pS

= 160.0 DEGREES
1000. 2000. 3000.

pS pS pS
4000.

pS
5000.

pS

6000.
pS

7000.
pS

8000.

pS

3000. 3.25 6.52 13.09 19.70 * * * * *

6000. 3.24 6.49 13.03 19.60 * * * * *
9000. 3.24 6.49 13.00 19.55 * * * * *
12000. 3.24 6.48 12.99 19.52 * * * * *

15000. 3.24 6.48 12.98 19.50 * * * * *

18000. 3.24 6.48 12.97 19.48 * * * * *

21000. 3.24 6.47 12.97 19.47 * * * * *

24000. 3.23 6.47 12.96 19.46 * * * * *

27000. 3.23 6.47 12.96 19.46 * * * * *

30000. 3.23 6.47 12.96 19.45 * * * * *

33000. 3.23 6.47 12.95 19.45 * * * * *

36000. 3.23 6.47 12.95 19.44 * * * * *

39000. 3.23 6.47 12.95 19.44 * * * * *

42000. 3.23 6.47 12.95 19.44 * * * * *

45000. 3.23 6.47 12.95 19.43 * * * * *

48000. 3.23 6.47 12.95 19.43 * * * * *

51000. 3.23 6.47 12.95 19.43 * * * * *

54000. 3.23 6.47 12.95 19.43 * * * * *

57000. 3.23 6.47 12.94 19.43 * * * * *

60000. 3.23 6.47 12.94 19.42 * * * * *

* Values > 25 ps
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TELEVISION GHOSTING INTERFERENCE

1. INTRODUCTION

BP -1

RULE -20

ISSUE -1

EFFECTIVE DATE: NOV. 1, 1983

The transmitter site for a TV station must be selected to provide an
adequate signal to the immediate and surrounding areas. This often
results in a site that is located in close proximity to other antenna
towers and metallic structures. As part of the site selection
process, a prediction of the degree of impairment of the television
signal due to ghost images resulting from such structures, shall be
made. In addition, where an antenna tower is proposed in close
proximity to a TV station, a prediction of the degree of impairment to
the TV station is also required.

2. PURPOSE

The purpose of this rule is to establish an acceptable picture grade
(minimum standard of picture quality) in the presence of ghost
interference for the various types of TV services. These standards
were developed from a study on subjective impairment of television
signals due to ghosting interference.

3. PICTURE GRADES

The 5 point scale system used in CCIR Recommendation 500-1 is selected
as basic scale to provide an adequate assessment of picture
impairment. The grading system associated with the impairment is the
degree of impairment in a television picture relative to any single
performance parameter and is designated as follows:

Picture Impairment Grade Impairment

5 Imperceptible

4 Perceptible but not annoying

3 Somewhat annoying

2 Severely annoying

1 Unusable
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4. NOTES D'IMAGE ACCEPTABLES EN TELEVISION

Les normes minimales suivantes sont considerees comme necessaires pour
une reception satisfaisante des differents types de services de
radiodiffusion televisuelle.

4.1 Stations de Television sur Canaux Allotis

Norme minimale:- Note 4.5 ou mieux pour la population a
l'interieur des contours de service.

4.2 Stations de Television de Faible Puissance

Norme minimale recommandee:- Note 4.0 ou mieux pour la population a
l'interieur du contour de service.

5. METHODE DE PREDICTION DES EFFETS DUS AUX ECHOS EN TELEVISION

Le Ministere a prepare un rapport sur une methode de prediction des
effets &Is aux echos, y compris la relation entre le retard d'echo et
les niveaux d'echo pour de differentes notes de degradation d'image.*

Cette methode,qui a ete mise au point pour des pyl6nes a section
triangulaire et carree, est valide pour des plages de frequences et de
retards bien definis. Le Ministere recommande l'utilisation de la
methode de calcul qu'il a developpee; par contre, d'autres methodes,
acceptables par le Ministere, peuvent aussi "etre utilisees par les
ingenieurs-conseils, mais ils devront justifier le choix de la methode
employee.

6. PROCEDURE D'ANALYSE DES EFFETS DUS AUX ECHOS EN TELEVISION

Cette procedure s'applique aux stations de television ordinaires et de
faible puissance.

6.1 Exigences

6.1.1 Une station de television devra fournir la note de service requise
dans toutes les directions ou se trouvent les regions habitees y

compris les regions susceptibles de developpement urbain ulterieur.
Des exceptions pourront etre accordees aux stations pour lesquelles
les images fantOmes de brouillage se situeront en terrain montagneux
ou au-dessus des eaux.

* "Rapport sur la prediction du brouillage du aux images fant8mes et la
qualite des images en television" par J.S. Dadourian et W.E. Wright.
Mars 1983. Ministere des Communications.
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4. ACCEPTABLE TELEVISION PICTURE GRADES

The following minimum standards are considered necessary for a
satisfactory reception of various types of TV broadcast services:

4.1 Television Stations on Allotted Channels

Minimum Standard:- Grade 4.5 or better for population
within the service contours.

4.2 Low -Power Television Stations

Recommended Minimum Standard:- Grade 4.0 or better for population
within the service contour.

5. TELEVISION GHOST PREDICTION METHOD

A report on a ghost prediction method, including the relationship
between ghost delay and ghost levels for given picture grades, has
been prepared by the Department.*

The method has been developed for both triangular and square section
towers and is valid for specific frequency and delay ranges.
Use of the method of computation developed by the Department is
recommended. The use by consultants of another method may be accepted
by the Department but justification for its choice must be provided.

6. TELEVISION GHOST ANALYSIS PROCEDURE

This procedure shall apply to regular as well as low power television
stations.

6.1 Requirements

6.1.1 A TV station shall provide the required grade of service in all
directions where there are populated areas including the areas where
there may be subsequent urban development. Exceptions may be made
for stations where the ghost interference is located in mountainous
terrain or is over water.

* "Report on Predicting Television Ghosting Interference and Picture
Quality" by J.S. Dadourian and W.E. Wright. March 1983. Department
of Communications.
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6.1.2 La construction du pyl6ne d'antenne de la station projetee AM, FM ou
de television, pourrait creer des images fantOmes de brouillage aux
services de television existents et, par consequent, on doit faire une
etude afin de demontrer que la qualite de l'image des services de
television avoisinants ne sera pas affectee par la station projetee.

6.2 Analyse du brouillage du aux images fant6mes

6.2.1 I1 faudra analyser tous les pyl6nes d'antenne et autres structures
metalliques, situes dans un rayon de 2 km de l'emplacement de
l'emetteur projete, et qui risquent de provoquer du brouillage du aux
images fantOmes dans la region desservie. Si la structure
reflechissante est considerablement plus elevee que le centre de
rayonnement de l'antenne et si la distance qui les separe est
superieure a 2 km, it est recommendable de faire une etude. Quand une
station de television utilise une antenne omnidirectionnelle, les
structures reflechissantes les plus defavorables sont celles qui sont
situees en ligne directe avec la region de service principale, et en
arriere de l'antenne emettrice; par consequent, les endroits choisis
pour l'analyse doivent se trouver dans cette direction, a des
distances de 3 a 16 kilometres de l'antenne emettrice.

6.2.2 La distance de separation mentionnee ci-dessus, et qui est sujette a
une etude detaillee, nest donnee qu'a titre indicatif et doit etre
appliquee d'une fagon logique selon les situations.

6.2.3 Si l'ingenieur-conseil dune station projetee et celui dune station
deja existante ne sont pas d'accord sur le degre de brouillage
potentiel dpi aux images fant6mes dans une region de service commune,

ils devront soumettre leurs calculs au Ministere. Si cette question
n'a pas ete resolue, le Ministere n'approuvera pas la station projetee
avant d'avoir en main un engagement par ecrit a l'effet que la

construction du pyleine sera controlee conjointement par le Ministere
et le requerant et que, au cas ou les images fantomes se
manifestaient, la hauteur du pyl6ne serait reduite afin de permettre
aux autres stations de television de maintenir la note d'image exigee
dans les sections 4.1 et 4.2.

7. RELATION ENTRE LE RETARD ET LE NIVEAU D'ECHO

La Figure no. 1 illustre la relation qui existe entre le retard d'echo
et le niveau d'echo pour des notes de degradation d'image donnees,
selon un echantillon "typique" de telespectateurs.

Des tests subjectifs ont montre que l'effet des echos a retard de
temps tres court, semble etre plus grave que les courbes ne
l'indiqueraient lorsque le retard est de l'ordre de 0-500
nanosecondes. Des tests sommaires et des calculs theoriques indiquent
que l'on pent s'attendre a des saturations de la couleur et des
changements dans la teinte importants lorsque le retard d'echo est
approximativement une demi-periode plus un nombre entier de periodes
de la frequence sous porteuse couleur. Des retards de cet ordre
provoquent une modulation d'amplitude et de phase du signal
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6.1.2 As the erection of a proposed AM, FM or TV antenna tower might create
ghost interference to existing TV services, a study should be carried
out to give a clear indication that the picture quality of
neighbouring TV services will not be affected by the proposed station.

6.2 Ghost Interference Analysis

6.2.1 All antenna towers and other metallic structures, situated within a
radius of 2 km from the proposed transmitter site, from which ghosting
interference to the service area could result, shall be analysed. If
the reflecting structure is substantially higher than the antenna's
radiation centre, and the separation distance is greater than 2 km, it
is advisable that a study be carried out. When an omnidirectional
antenna is used by a TV station, worst case reflecting structures are
those that are located directly in line with the principal service
area and behind the transmitting antenna, accordingly, locations for
the analysis should be selected in that direction, at distances
between 3 and 16 kilometres from the transmitting tower.

6.2.2 The above -mentioned separation distance, which is subject to detailed
study, is only a guideline and should be applied logically according
to the actual situation.

6.2.3 In a case where the consultants for a proposed and for an existing
station disagree over the level of potential ghost interference in a
common service area, they would be asked to submit their calculations
to the Department. If this question has not been resolved, the
Department will not approve the incoming station without a commitment,
in writing, that the construction of the tower would be monitored
jointly by the Department and the applicant and, if a ghost is
created, the tower height will be reduced, in order to permit the
existing stations to maintain the picture grade required in Sections
4.1 and 4.2

7. RELATIONSHIP BETWEEN GHOST DELAY AND GHOST LEVEL

Figure 1 shows the relationship of ghost delay to ghost level for
given picture impairment grades based on a 'typical' sample of TV
viewers.

From subjective tests the effect of very short time delayed ghosts
appears to be more severe than the curves would indicate in the range
0-500 nano -seconds. Brief tests and theoretical calculations indicate
that significant colour saturation and hue changes can be anticipated
where the ghost delay is approximately one half -period plus an integer
number of periods of the colour subcarrier frequency. Delays in this
range result in phase and amplitude modulation of the colour burst
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Cet aspect de la deterioration dile aux echos nest pas couvert dans la
presente procedure.

Publication autorisee par le
ministre des Communications

Directeur
Direction de la reglementation
de la radiodiffusion
Service de la reglementation,
des telecommunications,

Rene Guindon



and chrominance signal. This aspect of ghost impairment is not
covered under this procedure.

Issued under the authority
of the Minister of Communications

Rene Guindon
Director
Broadcasting Regulation Branch
Telecommunication Regulatory
Service
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Proc. 112

PROCEDURE FOR BEASUM= OF NOISE FIGURE CF COLOR

AND MONOCHROME T.V. MOAD=TTHG REC=TERS OPERATErG IN THE

$4-88MHz, 174-216 MP:: A:;"0 470-E,0 '57z BADS '1ITH 6 YHz CITWITEL sacim

MTENT

1. This procedure is to describe the method of measurement of noise
figure of all -charnel television receivers in accordPnre with the
requirements of the General Radio 13,:gulations. Part II Sec. 133

STANDARD =ST CONDITIONS

2 Definition - Standard test coLditicpz are those crinciitions which
41,111 apply to a receiver -41111e it is being tested.

Standard Test Voltacm - The standard test voltage shall be the
line voltage applied to tho televicion receiver input. It Sh1111
be within 5% of the nominal voltage as specified by the manufacturer.

4. Standard Temperature and Humidity - The standard temperature shrill
be 2500 + 5°C.

5. Standard Test Frecuonciec - The st.uldnrd teat frequencies shall be
the vista' carr-ler 01 rir=tels )4 10, 18, 48 and 79. (i.e. 67.25 1.12Z,
193.25 MHz, 495.25 MHz, 675.25 ma, &61.25 ma).

6. Standard Test Modulation - The standard test modulation for sine -wave
moaulatedsigmais =be 30 per cent am731tude modulation at 400 Hz.



.



Proc. 112

METHOD OF MEASUREME1T

(as per Fig. 1)

7. The T.V. receiver shall be operated under standard teat
conditions and the input terminals terminated in the
respective characteristic impedance. Without applying
a signal voltage, RF and IF AGC bias voltages are measured
with a high impedance VTVM. Using fixed power supplies
of low source impedance, the RF and IF AGC voltages are
replaced with equivalent fixed voltages. A high impedance
video voltmeter and an oscilloscope are connected across
the video detector output. The waveform on the scope
shall be examined to establish that only noise is present.
A loosely coupled RF.signal voltage near the center
frequency of each respective channel with standard test
modulation is applied to the input of the receiver and
fine tuning is utilized to maximize sensitivity. Next,
the modulation is removed and the unmodulated carrier is
adjusted in amplitude to the point that just preduces
maximum output reading on the video voltmeter. This
amplitude is the amount required to linearize the detector.
The range on the video voltmeter is chosen so as to
permit an increase of 3 dB on the same scale. The noise
generator is then turned on and its output increased
until the above mentioned 3 dB increase has been obtained.
The noise factor is subsequently read from the calibrated
noise generator scale. The test shall be repeated for
at least all standard test frequencies.

Issued under the authority of
the Minister of Communications

W.J. Wilson,
Director, Telecommunications
Regulation Branch.
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PART 1

GENERAL

This Broadcast Procedure sets forth technical standards and operational
requirements for broadcasting receiving undertakings and outlines the
departmental procedural requirements concerning applications and proof
of performance submissions.

1.2 This Broadcast Procedure supersedes all requirements outlined in
Broadcast Procedure 23, Issue 1, draft Broadcast Procedure 23
Supplement, Issue 1 and Broadcast Procedure 24, Issue 2.

1.3 This Broadcast Procedure describes technical requirements for the cable
television system as defined herein. In addition, the Department
requires that certain types of signals, designated as class I television
signals, be delivered to each subscriber with an impairment grade of 4
or better.

1 . 4 Notwithstanding anything in this Broadcast Procedure, the Department may
authorize minor departures from the standards or operational
requirements outlined herein for extensive or complex distribution
systems, for non -broadcast type services, and under special
circumstances, where it is demonstrated that signal quality will not be
adversely affected.

1.5 The technical standards and operational requirements described herein
are not applicable to the transmission of digitally -encoded television
signals on cable systems. This Broadcast Procedure may be amended to
provide for satisfactory transmission of videotex or teletext signals as
standards are developed for the origination and transmission of such
services.

1.6 The operation of systems above 300 MHz may be subject to additional
technical requirements to be established by the Department at a later
date.



PARTIE 1

GENERALITES

Ce document enonce les normes techniques et les exigences d'exploitation
pour les entreprises de reception de radiodiffusion et decrit les
exigences du Ministere concernant la soumission des demandes et la
presentation des preuves de performance.

1.2 Ce document remplace toutes les exigences exposees dans la Procedure no

23 concernant la radiodiffusion, lere edition, dans le projet du
supplement de la Procedure no 23 sur la radiodiffusion, Jere edition, et
dans la Procedure no 24 concernant la radiodiffusion, 2ieme edition.

1.3 Ce document decrit les exigences techniques concernant le systeme de
television par cable tel que defini dans le present texte. De plus, le
Ministere exige que certains types de signaux de television designes
comme etant des signaux de television de classe I, soient livres a
chaque abonne avec une note de degradation egale ou superieure a 4.

1.4 Nonobstant le contenu de ce document, le Ministere peut autoriser
certaines derogations mineures aux normes et aux exigences
d'exploitation enoncees ici, pour des systemes de distribution vastes ou
complexes, dans le cas de services non radiodiffuses et dans des
circonstances speciales lorsqu'il est demontre que le signal ne sera pas
defavorablement influence.

1.5 Les normes techniques et les exigences d'exploitation decrites dans ce
texte ne s'appliquent pas a la transmission de signaux numeriques par
les systemes de television par cable. Ce document pourra etre modifie
afin d'assurer une transmission adequate des signaux videotex ou
teletexte a mesure que les normes pour la production et la transmission
de tels services seront produites.

1.6 L'exploitation de systemes operant a plus de 300 MHz pourra etre soumise
a des exigences techniques additionelles a etre determinees par le
Ministere a une date ulterieure.
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PART 2

DEFINITIONS

In this Broadcast Procedure,

"adjacent channel" means,

(a) in relation to any particular television channel, another
television channel whose standard visual carrier frequency,
whether off -air or on a cable television system, is separated by
6 MHz from the standard visual carrier frequency of the first
mentioned television channel, and

(b) in relation to any particular FM distribution channel, another FM
distribution channel whose standard carrier frequency is
separated by 600 kHz or less from the standard carrier frequency
of the first mentioned FM channel; "canal adjacent"

"assigned carrier frequency" means any carrier frequency authorized by
the Department for use on the cable television system; "frequence
porteuse assignee"

"augmented channel capacity" means the channel capacity of a cable
television system increased beyond the potential of 12 television
channels available in the standard VHF broadcast band; "capacite
augmentee"

"aural carrier level" means, in relation to a television signal, the
level of the audio modulated carrier measured in terms of the RMS
voltage expressed in dBmV; "niveau de la porteuse son"

"broadband system" means that portion of the cable television system
in which many signals are treated as a group. This includes the trunk
and distribution system and drop lines up to the subscriber terminal
but does not include any portion of the origination, reception or
processing facilities; "systeme a large bande"

"broadcasting" or "broadcast services" means "broadcasting" as defined
under section 2(1) of the Radio Act; "radiodiffusion" ou "services de
radiodiffusion"

"cable television system" means all equipment and facilities,
including local headends, microwave facilities and earth terminals,
leased or owned by the cable operator and used within or in the
vicinity of the service area for receiving, processing, originating
and distributing programs and services to subscribers; "systeme de
television par cable"

"cable television system input" or "system input" means, in relation
to the technical standards and operational requirements contained
herein, for each signal received off -air at a local headend, the input
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PARTIE 2

DEFINITIONS

Dans cette Procedure sur la radiodiffusion;

"abonne" designe, dans le cas d'un systeme de television par cable,
l'utilisateur ultime du signal distribue par le systeme de television
par cable, mais exclut les redistributeurs de ces signaux, tels les
proprietaires d'immeubles d'habitation qui peuvent etre relies au
systeme de television par cable ou payer pour ce service; "subscriber"

"battement nul" designe une situation par laquelle un signal non desire
est a la frequence exacte d'un signal desire, par consequent aucun
battement parasite n'est produit; "zero beat"

"bilateral" ou "bidirectionel" designe le mode d'exploitation ou les
signaux de television ou autres peuvent voyager dans les deux directions
(c'est-a-dire en direction des abonnes et en direction de la tete de
ligne) sur n'importe quelle partie d'un systeme de television par cable;
"two-way" or "bi-directional"

"brouillage d'intermodulation" designe une forme de brouillage par
battement qui est produite lorsque deux ou plusieurs porteuses dont les
frequences satisfont la relation f = mfi + nf,, engendrent des
frequences parasites et ou n et m sont des nombres entiers non nuls,
avec expansion appropriee pour des porteuses supplementaires;
"intermodulation interference"

"brouillage par battement" designe une forme de brouillage du signal de
television caracterisee par des fluctuations periodiques de la
luminosite, par des barres mobiles ou des chevrons causees par des
signaux parasites comme ceux generes par l'intermodulation, la reception
directe, l'intrusion d'un signal ou le brouillage du a l'oscillateur
local; "video -beat interference"

"canal adjacent" designe,

(a) dans le cas d'un canal quelconque de television, un autre canal de
television dont la frequence porteuse vision normale, soit sur les
ondes, soit dans le systeme de television par cable, est separee de
la frequence vision porteuse normale du premier canal de television
mentionne par 6 MHz et,

(b) dans le cas d'un canal quelconque de distribution MF, un autre
canal de distribution MF dont la frequence porteuse normale est
separee de la frequence porteuse normale du premier canal MF
mentionne par 600 kHz ou moins; "adjacent channel"

"canal de television" designe une bande de frequence de 6 MHz sur
laquelle un signal de television est regu directement sur les ondes ou
distribue par un systeme de television par cable, et est identifiee par
un numero, par une lettre, par une frequence porteuse video ou par les
frequences extremes inferieure et superieure; "television channel"
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to a processor or demodulator. In the case of signals originated
locally, or signals received from microwave or satellite facilities,
"system input" means the input to the modulator. In the case of
signals received through interconnection of systems, "system input"
means the point of interconnection; "entree du systems de television
par cable" ou "entree du systeme"

"carrier to beat ratio" means the ratio, expressed in dB, between the
visual carrier level and the level of any single frequency undesired
signal resulting from intermodulation products or other discrete
undesired signals; "rapport porteuse/battement"

"carrier to composite beat ratio" means the ratio, expressed in dB,
between the visual carrier level and the composite beat level;
"rapport porteuse/battement composite"

"carrier to hum ratio" means the ratio, expressed in dB, between the
visual carrier level and the magnitude of the peak -to -peak hum
modulation envelope; "rapport porteuse/ronflement"

"carrier to noise ratio" means the ratio, expressed in dB, between the
visual carrier level and the noise level in a given television
channel; "rapport porteuse/bruit"

"category of system" means a system classification on the basis of the
number of potential subscribers and is designated as follows:

Category Potential Subscribers

A more than 10,000
B 3,001 to 10,000
C 500 to 3,000
D less than 500

The subscriber figures to be used in establishing the category of any
system are the most recent ones submitted to Statistics Canada on a
yearly basis; "categorie de systeme"

"chrominance-luminance delay inequalities" or "chroma delay" means, in
relation to a television signal, the difference between the group
delay at the chrominance frequency and the group delay at the
luminance frequency; "inegalites de retard des signaux de chrominance
et de luminance" ou "retard de chrominance"

"class I television signals" means the signals of local and regional
television stations and television broadcast signals received from
Canadian satellites; "signaux de television de classe I"

"community programming" means "community programming" as defined under
the Broadcasting Act and the CRTC Cable Television Regulations;
"programmation communautaire"

"composite beat level" means the level representing the power
summation of all intermodulation products within a 30 kHz measurement
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"canal de television a usage limite" designe un canal de television qui
correspcind a un canal sur lequel est transmis un signal par toute
station de television dont le contour de classe A couvre une partie
quelconque de la zone de desserte; "restricted television channel"

"canal MF a usage limite" designe un canal MF qui correspond a un canal
sur lequel est transmis un signal par toute station MF locale dont la
zone de rayonnement officielle de 3000 microvolts par metre couvre une
partie quelconque de la zone de desserte; "restricted FM channel"

"canaux supplementaires" designe les canaux situes dans les bandes de
frequences non utilisees pour la radiodiffusion directe par les stations
MF et de television et qui sont designees comme suit: "supplementary
channels"

(a) Bande inferieure : au-dessous de 54 MHz,

(b) Bande moyenne : de 120 a 174 MHz,

(c) Bande superieure : de 216 MHz a 300 MHz,

(d) Hyperbande : au-dessus de 300 MHz,

"canaux VHF normaux" designe les canaux MF et de television VHF
normalement utilises pour la radiodiffusion directe par les stations MF
et de television; "standard VHF channels"

"capacite augmentee" designe une capacite en canaux d'un systeme de
television par cable augmentee au-dela des 12 canaux de television
disponibles sur la bande normale de radiodiffusion VHF; "augmented
channel capacity"

"categorie de systeme" designe une classification des systemes basee sur
le nombre potentiel d'abonnes et est definie comme suit:

Categorie Nombre potentiel d'abonnes

A plus de 10 000
B entre 3 001 et 10 000
C entre 500 et 3 000
D moins de 500

Les donnees a utiliser pour etablir la categorie d'un systeme sont les
plus recentes qui sont soumises annuellement a Statistique Canada;
"category of system"

"contour de classe A" designe le contour de classe A officiel d'une
station de television Lel que defini dans le Cahier des charges no 11
sur la radiodiffusion; "grade A contour"

"contour de classe B" designe le contour de classe B officiel d'une
station de television tel que defini dans le Cahier des charges no 11
sur la radiodiffusion; "grade B contour"



band centred around a particular frequency within a television
channel; "niveau de battement composite"

"crossmodulation" means a form of signal distortion or interference in
which modulation from one or more carriers is impressed on another
desired carrier; "transmodulation"

"crossmodulation ratio" means the ratio, expressed in dB, between the
peak -to -peak envelope of desired modulation on the desired carrier to
the peak -to -peak envelope of transferred modulation on the desired
carrier; "rapport de transmodulation"

"differential gain" means, in relation to a 3.58 MHz colour
sub -carrier of a television signal, the variation in gain, expressed
in dB or percentage, for that signal as the level of the luminance
signal is varied from blanking to white; "gain differentiel"

"differential phase" means, in relation to a 3.58 MHz colour
sub -carrier of a television signal, the variation in phase of the
signal as the level of the luminance signal is varied from blanking to
white; "phase differentielle"

"distant television station" means, in relation to a cable television
system, a television station that is located in or outside Canada but
is not a local or a regional television station; "station de
television eloignee"

"distribution system" means that portion of a cable television system
used to transmit the signal from the trunk or trunk system to the
individual subscriber terminals within the service area; "systeme de
distribution"

"echo" means, in relation to a television signal, a television signal
with the same video content and carrier frequency as the desired
signal but delayed relative to the desired signal as a result of
reflections; "echo"

"echo rating" means, in relation to a system test with a 2T
sine -squared pulse, the boundary line, expressed as a percentage
ratio, on a specified graticule within which all parts of the received
pulse fall; "facteur d'echo"

"FM carrier level" means the level of the audio modulated carrier
measured in terms of the RMS voltage expressed in dBmV; "niveau de la
porteuse MF"

"frequency stability" means the ability of a cable television system
to maintain a carrier frequency at its assigned rre,uency; "stabilite
de frequence"

"group delay" means the rate of change of phase shift for a signal
with respect to its frequency; "retard de groupe"
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"echo" designe, dans le cas d'un signal de television, un signal de
television parasite dont le contenu video et la frequence porteuse sont
les memes que ceux du signal desire mais arrivant a un point donne apres
le signal desire, a cause de reflexions; "echo"

"equipement d'abonne" designe un recepteur MF ou de television, un
cabloselecteur ou autre dispositif terminal domestique dont l'abonne est
proprietaire ou locataire; "subscriber's equipment"

"emplacement de reception" designe l'endroit ou se trouve les
installations de reception; "reception site"

"entree du systeme de television par cable" ou "entree du systeme"
designe, en rapport avec les normes techniques et les exigences
d'exploitation contenues dans le present document, pour chaque signal
regu par voie des airs a une tete de ligne locale, l'entree a un

"processeur" ou un demodulateur. Dans le cas de signaux de production
locale, ou signaux provenant d'installation de reception satellite ou
micro-onde, "l'entree du systeme" designe l'entree au modulateur. Dans

le cas de signaux regus par le biais de l'interconnexion de systemes,
"l'entree du systeme" designe le point d'interconnexion; "cable

television system input" or "system input"

"facteur d'echo" designe, en rapport avec un essai fait sur un systeme
avec une impulsion en sinus carre de 2T, la limite, exprimee en
pourcentage sur un graticule donne, a l'interieur de laquelle se situe
toute partie de l'impulsion regue; "echo rating"

"fpv" designe la frequence porteuse vision; "vcf"

"frequence porteuse assignee" designe toute frequence porteuse autorisee
par le Ministere pour utilisation sur un systeme de television par
cable; "assigned carrier frequency"

"gain differentiel" designe la variation du gain, exprimee en dB ou en
pourcentage, pour la sous-porteuse couleur de 3,58 MHz d'un signal de
television, lorsque l'on fait varier le signal de luminance du niveau de
suppression au niveau du blanc; "differential gain"

"inegalites de retard des signaux de chrominance et de luminance" ou
"retard de chrominance" designe dans le cas d'un signal de television,
la difference entre le retard de groupe a la frequence du signal de
chrominance et le retard de groupe a la frequence du signal de
luminance; "chrominance-luminance delay inequalities" or "chroma delay"

"installation de production locale" designe la partie du systeme de
television par cable utilisee pour la production de signaux tels que les
programmes communautaires ou de signaux de type nou radiodiffuse et
comprend cameras, magnetoscopes et autre materiel de ce genre; "local

origination facilities"

"installation de reception" designe la partie du systeme de television
par cable utilisee pour la reception de signaux de radiodiffusion
hertziens et comprend les pylones, antennes, preamplificateurs et autre
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"grade A contour" means the official grade A contour of a television
station as defined under Broadcast Specification No 11; "contour de
classe A"

"grade B contour" means the official grade B contour of a television
station as defined under Broadcast Specification No 11; "contour de
classe B"

"hum" means energy related to power line frequency,
amplitude -modulating the signal; "ronflement"

"impairment grade" means the degree of impairment in a television
picture relative to any single performance parameter and is designated
as follows: "note de degradation"

Impairment Grade Impairment

5 Imperceptible
4 Perceptible but not annoying
3 Somewhat annoying
2 Severely annoying
1 Unusable

"intermodulation interference" means a form of video beat interference
resulting from the generation of interfering beats between two or more
carriers according to the frequency relationship f=mfi + nfo, where n
and m are whole numbers (but not zero), with appropriate expansion for
additional carriers; "brouillage d' intermodulation"

"local FM station" means, in relation to a cable television system,
any FM broadcasting station whose 500 microvolts per metre official
contour encloses any part of the service area of the cable television
system; "station MF locale"

"local origination facilities" means that part of the cable television
system used for originating signals such as community programming or
non -broadcast type signals and includes cameras, VTR's and other such
equipment; "installation de production locale"

"local television station" means, in relation to a cable television
system, a television station located in Canada whose grade A contour
encloses any part of the service area of the cable television system;
"station de television locale"

"noise level" means the total random noise measured in terms of an RMS
voltage with respect to an impedance of 75 ohms, over a 4 MHz
bandwidth centred within a particular channel and expressed in dBmV;
"niveau du bruit"

"processing facilities" means that part of the cable television system
used in the processing of signals and includes processors, modulators,
demodulators, combining networks and other such equipment used in the
processing of cable signals; "installation de traitement"
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materiel normalement utilise pour la reception de tels signaux;
"reception facilities"

"installation de traitement" designe la partie du systeme de television
par cable utilisee pour le traitement des signaux et comprend les
"processeurs", modulateurs, demodulateurs, dispositifs de multiplexage
et autre materiel de meme type utilise pour le traitement des signaux
cablodiffuses; "processing facilities"

"isolement de l'abonne" designe l'attenuation du signal aux frequences
de fonctionnement du systeme, entre deux terminaux d'abonnes;
"subscriber isolation"

"ligne principale" ou "reseau de lignes principales" designe la partie
d'un systeme de television par cable essentiellement utilisee pour la
transmission des signaux de l'installation de traitement vers le systeme
de distribution; "trunk" or "trunk system"

"niveau de battement composite" designe le niveau produit par la somme
en puissance de tous les produits d'intermodulation dans une bande de
mesure de 30 kHz centree sur une frequence particuliere a l'interieur
d'un canal de television; "composite beat level"

"niveau de la porteuse MF" designe le niveau de la porteuse son modulee,
mesure en terme de la tension efficace et exprime en dBmV; "FM carrier

level"

"niveau de la porteuse son" designe, dans le cas d'un signal de
television, le niveau de la porteuse son modulee, mesure en terme de la
tension efficace et exprime en dBmV; "aural carrier level"

"niveau de la porteuse vision" designe, dans le cas d'un signal de
television, le niveau de la porteuse vision modulee mesure en terme de
la tension efficace pendant l'impulsion de synchronisation et exprime en
dBmV; "visual carrier level"

"niveau du bruit" designe le bruit aleatoire total mesure en terme de la
tension efficace aux bornes d'une impedance de 75 ohms dans une largeur
de bande de 4 MHz centree a l'interieur d'un canal donne et exprime en
dBmV; "noise level"

"niveau du signal video" designe l'amplitude totale du signal video,
exprimee en volts crate a crate ou encore en unites I.R.E. (Normes 50 de
l'I.R.E.) avec les valeurs -40 pour la pointe de l'impulsion de
synchronisation, 0 pour le niveau de suppression et +100 pour le niveau
de reference du blanc; "video signal level"
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"reception facilities" means that part of the cable television system

used to receive broadcast signals off -air and includes towers,
antennas, preamplifiers and other equipment normally used in the
reception of such signals; "installation de reception"

"reception site" means the location of the reception facilities;
"emplacement de reception"

"regional FM station" means, in relation to a cable television system,
any FM broadcasting station whose 50 microvolts per metre official
contour encloses any part of the service area of the cable television
system; "station MF regionale"

"regional television station" means, in relation to a cable television
system, a television station located in Canada whose grade B contour,
but not grade A contour, encloses any part of the service area of the
cable television system; "station de television regionale"

"restricted FM channel" means any FM channel that coincides with a
channel on which signals are transmitted by any local FM broadcasting
station whose 3000 microvolts per metre official contour encloses any
part of the service area; "canal MF a usage limite"

"restricted television channel" means any television channel that
coincides with a channel on which signals are transmitted by any
television broadcasting station whose Grade A contour encloses any
part of the service area; "canal de television a usage limite"

"service area" means the area or territory within which a cable
television system is authorized by the CRTC to distribute signals to
subscribers; "zone de desserte"

"standard VHF channels" means VHF television and FM channels normally
used in over -the -air broadcasting by television and FM stations;
"canaux VHF normaux"

"standard test point" means a subscriber terminal or its equivalent.
An equivalent subscriber terminal is a test point at which the signal
is unchanged in any respect from that of a normal subscriber terminal
except that its level may be higher to acccmodate certain test
arrangements; "point normal d'essai"

"subscriber" means, in relation to a cable television system, the
end -user of the signal distributed by the cable television system but
does not include any redistributors of that signal such as apartment
building owners who may connect to or pay for the cable television
service; "abonne"

"subscriber's equipment" means, a TV or FM receiver, channel converter
or other home terminal device which is owned or leased by the
subscriber; "equipement d'abonne"

"subscriber isolation" means the signal attenuation, at system
operating frequencies, between any two subscriber terminals;
"isolement de l'abonne"
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"note de degradation" designe le degre de degradation d'une image de
television par rapport a l'un ou 1"autre des parametres de performance
et est etablie comme suit: "impairment grade"

Note de degradation Degradation

5 Imperceptible

4 Perceptible mais non genant

3 Legerement genant

2 Tres genant

1 Inutilisable

"phase differentielle" designe la variation de phase de la sous-porteuse
couleur de 3,58 MHz d'un signal de television lorsque l'on fait varier
le signal de luminance du niveau de suppression au niveau du blanc;
"differential phase"

"point normal d'essai" designe un terminal d'abonne ou l'equivalent. Un

terminal d'abonne equivalent est un point d'essai ou le signal est
semblable en tout point de vue a celui d'un terminal normal d'abonne,
excepte que son niveau peut etre plus eleve pour convenir a certains
essais; "standard test point"

"programmation communautaire" designe "programmation communautaire" tel
que definie dans la Loi sur la radiodiffusion et les Reglements sur la
television par cable du CRTC; "community programming"

"radiodiffusion" ou "services de radiodiffusion" designe
"radiodiffusion" tel que definie au paragraphe 2(1) de la Loi sur la
radio; "broadcasting" or "broadcast services"

"rapport de transmodulation" designe le rapport, exprime en dB, entre
l'enveloppe crete a crete de la modulation desiree sur la porteuse
desiree et l'enveloppe crete a crete de la modulation transferee sur la
porteuse desiree; "crossmodulation ratio"

"rapport porteuse/battement" designe le rapport, exprime en dB, entre le
niveau de la porteuse vision et le niveau d'un signal a frequence unique
quelconque non desire resultant d'une intermodulation ou d'autres
signaux parasites non desires; "carrier to beat ratio"

"rapport porteuse/battement composite" designe le rapport, exprime en

dB, entre le niveau de la porteuse vision et le niveau de battement
composite; "composite beat ratio"

"rapport porteuse/bruit" designe le rapport, exprime en dB, entre le
niveau de la porteuse vision et le niveau du bruit pour un canal de
television donne; "carrier to noise ratio"



"subscriber terminal" means a point at which the subscriber's
equipment interconnects with the cable television system; "terminal
d'abonne"

"supplementary channels" means the channels in frequency bands not
used in over -the -air broadcasting by television and FM stations, and
are designated as follows: "canaux supplementaires"

(a) sub -low band: below 54 MHz,

(b) mid -band: 120-174 MHz,

(c) super -band: 216-300 MHz,

(d) hyper -band: above 300 MHz.

"television channel" means a frequency band 6 MHz wide, within which
a television signal is received directly over the air or distributed
by a cable television system, and is designated either by a number, a
letter, the video carrier frequency or the extreme lower and upper
frequencies; "canal de television"

"television signal" means, a standard NTSC System M television signal;
"signal de television"

"trunk" or "trunk system" means that portion of a cable television
system used primarily for transmission of signals from the processing
facilities to the distribution system; "ligne principale" ou "reseau
de ligne principale"

"two-way" or "bi-directional" means the operation whereby television
and other types of signals are carried in both directions (i.e.
"upstream" and "downstream") along any portion of a cable television
system; "bilateral" ou "bidirectionel"

"vcf" means the visual carrier frequency; "fpv".

"video -beat interference" means a form of television signal
interference characterized by periodic brightness variations, moving
bars or herring -bone patterns caused by spurious signals such as those
generated from intermodulation, receiver direct pickup, signal ingress
or local oscillator interference; "brouillage par battement"

"video signal" means, in relation to a television signal, the
time -varying voltage whose instantaneous magnitude and phase contains
the chrominance, luminance and synchronizing information; "signal
video"

"video signal level" means the total excursion of the video signal,
expressed in peak -to -peak volts or alternatively in I.R.E. units
(I.R.E. Standard 50) with the tip of the synchronizing pulse at -40
units, the blanking level at 0 and the reference white level at + 100
units; "niveau du signal video"
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"rapport porteuse/ronflement" designe le rapport, exprime en dB, entre
le niveau de la porteuse vision et l'amplitUde crete a crete de
l'enveloppe de modulation du ronflement; "carrier to hum ratio"

"retard de groupe" designe le taux de variation du dephasage d'un signal
en fonction de sa frequence; "group delay"

"ronflement" designe une energie reliee a la frequence d'alimentation et
qui module l'amplitude du signal; "hum"

"signal de television" designe un signal de television conforme au
systeme M du NTSC; "television signal"

"signal video" designe, dans le cas d'un signal de television, la
tension variable dont le niveau et la phase instantanee contiennent les
informations de chrominance, de luminance et de synchronisation; "video
signal"

"signaux de television de classe I" designe les signaux de stations de
television locales et regionales et les signaux de television
radiodiffuses regus des satellites canadiens; "class I television
signals"

"stabilite de frequence" designe la capacite que possede un systeme de
television par cable de maintenir une frequence porteuse a la frequence
assignee; "frequency stability"

"station de television eloignee" designe, dans le cas d'un systeme de
television par cable, une station de television situee au Canada ou a
l'etranger mais qui n'est pas une station de television locale ou
regionale; "distant television station"

"station de television locale" designe, en rapport avec un systeme de
television par cable, une station de television situee au Canada et dont
le contour de classe A couvre une partie quelconque de la zone de
desserte du systeme de television par cable; "local television station"

"station de television regionale" designe, dans le cas d'un systeme de
television par cable, une station de television situee au Canada dont le
contour de classe B mais non le contour de classe A, couvre une partie
quelconque de la zone de desserte du systeme de television par cable;
"regional television station"

"station MF locale" designe dans le cas d'un systeme de television par
cable, toute station de radiodiffusion MF dont la zone de rayonnement
officielle de 500 microvolts par metre couvre une partie quelconque de
la zone de desserte du systeme de television par cable; "local FM
station"

"station MF regionale" designe, dans le cas drun systeme de television
par cable, toute station de radiodiffusion MF dont la zone de
rayonnement officielle de 50 microvolts par metre couvre une partie
quelconque de la zone de desserte du systeme de television par cable;
"regionale FM station"
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"visual carrier level" means, in relation to a television signal, the
level of the video -modulated carrier measured in terms of the RMS
voltage during the synchronizing pulse and expressed in dBmV; "niveau
de la porteuse vision"

"zero beat" means a condition in which an undesired signal is at the
exact frequency of a desired signal and therefore no interfering beat
is produced; "battement nul"
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"systeme a large bande" designe la partie du systeme de television par
cable dans laquelle plusieurs signaux sont acheminesien groupe. Ceci
comprend la ligne principale, le systeme de distribution et les lignes
du terminal d'abonne mais exclut toute partie des installations de
production, de reception ou de traitement; "broadband system"

"systeme de television par cable" designe tout le materiel et toutes les
installations, y compris les tetes de ligne locales, les installations
micro-ondes et stations terriennes, loues par ou propriete d'un
exploitant de systeme et utilises a l'interieur ou a proximite de la
zone de desserte pour la reception, le traitement, la production et la
diffusion d'emissions et de services aux abonnes; "cable television

system"

"systeme de distribution" designe la partie d'un systeme de television
par cable utilisee pour transmettre le signal provenant de la ligne
principale ou du reseau de lignes principales a chacun des terminaux
d'abonne a l'interieur de la zone de desserte; "distribution system"

"terminal d'abonne" designe une borne par laquelle l'equipement d'abonne
est relie au systeme de television par cable; "subscriber terminal"

"transmodulation" designe une forme de distorsion ou de brouillage du
signal dans laquelle la modulation d'une ou de plusieurs porteuses est
superposee a une autre porteuse desiree; "crossmodulation"

"zone de desserte" designe la zone ou le territoire a l'interieur duquel
un systeme de television par cable est autorise par le CRTC a distribuer
des signaux a des abonnes; "service area"
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PART 3

OPERATIONAL REQUIREMENTS

3.1 General

3.1.1 The reception, local origination, processing and distribution facilities
of every cable television system shall, under all environmental
conditions and power supply variations, be expected to comply with the
minimum technical requirements prescribed by this Broadcast Procedure.

3.1.2 Broadcast signals carried by the cable system shall not be degraded by
any other signals such as non -broadcast services provided over the cable
system.

3.2 Signal Quality

3.2.1 Class I television signals shall be delivered to the subscriber terminal
with an impairment grade 4 or better.

3.2.2 Under special circumstances where a class I signal, as received off the
air within the service area in question, is of an inferior quality, the
Department may authorize the delivery of such signals to the
subscriber's terminal with an impairment grade below 4.

3.3 Restricted Television Channels

3.3.1 Class I television signals and community programming signals shall not
be carried on restricted channels.

3.3.2 Where it is demonstrated to the Department's satisfaction that a

restricted channel is free from impairment because actual off -air signal
strengths are lower than the theoretical levels, or that such a channel
is made free of impairment through the use of phase lock techniques, the
installation of a superior plant or through the extensive use of
converters by subscribers, the Department may give technical approval
for the use of that channel for class I signals and community
programming signals.

3.3.3 Under special circumstances, where a class I signal, as received off the
air within the service area in question, is of an inferior quality, the
Department may also authorize the carriage of such signals on restricted
channels.

3.4 Restricted FM channels

Local and regional FM channels shall not be carried on restricted
channels.
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PARTIE 3

EXIGENCES D'EXPLOITATION

3.1 Generalites

3.1.1 Les installations de reception, de production locale, de traitement et
de distribution de chaque systeme de television par cable sont, sous
toute condition atmospherique et fluctuation d'alimentation, tenu de
satisfaire aux exigences techniques minimales exposees dans ce document.

3.1.2 Les signaux radiodiffuses achemines par le systeme de television par
cable ne devront pas etre degrades par aucun autre signal distribue par
le systeme, y compris les signaux non radiodiffuses.

3.2 Qualite du signal

3.2.1 Les signaux de television de classe I devront etre livres au terminal de
l'abonne a une note de degradation egale ou superfeure a 4.

3.2.2 Dans des circonstances speciales ou un signal de classe I tel que regu
directement a l'interieur de la zone de desserte concernee, est de
qualite inferieure, le Ministere peut autoriser la distribution de ces
signaux au terminal d'abonne avec une note de degradation inferieure a
4.

3.3 Canaux de television a usage limite

3.3.1 Les signaux de television de classe I et de programmation communautaire
ne doivent pas etre diffuses sur des canaux a usage limite.

3.3.2 Lorsqu'il est demontre, a la satisfaction du Ministere, qu'un canal a
usage limite ne subit aucune reduction de qualite parce que l'intensite
des signaux recus par voie des airs est inferieure au niveau theorique
ou que la qualite de transmission d'un tel canal est protegee par
l'utilisation de techniques d'asservissement de phase, par
l'installation d'equipement de qualite superieure ou grace a
l'utilisation systematique de cabloselecteurs par les abonnes, le
Ministere peut donner son approbation technique pour l'utilisation de ce
canal pour des signaux de classe I et de programmation communautaire.

3.3.3 Dans des circonstances speciales ou le signal de classe I, tel que regu
directement a l'interieur de la zone de desserte, est de qualite
inferieure, le Ministere peut aussi autoriser que de tels signaux soient
diffuses sur des canaux a usage limite.

3.4 Canaux MF a usage limite

Les canaux MF locaux et regionaux ne doivent pas etre diffuses sur des
canaux a usage limite.
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3.5 Isolation Between Subscriber Terminals

'The minimum subscriber isolation shall be 20 dB for standard VHF channel
systems and 30 dB for non -offset augmented channel systems, in the
frequency range between 54 MHz and 300 MHz.

3.6 Standard VHF Channel Assignments

When a cable television system is authorized to distribute signals on
standard VHF channels, the television channels available for assignment
are as follows:

Low VHF Band

Channel

Designator
Frequency Range

(MHz)

Standard Visual
Carrier Frequency (MHz)

2 54 - 60 55.25
3 60 - 66 61.25
4 66 - 72 67.25
5 76 - 82 77.25
6 82 - 88 83.25

High VHF Band

Channel
Designator

Frequency Range
(MHz)

Standard Visual
Carrier Frequency (MHz)

7 174 - 180 175.25
8 180 - 186 181.25
9 186 - 192 187.25
10 192 - 198 193.25
11 198 - 204 199.25
12 204 - 210 205.25
13 210 - 216 211.25

3.7 Supplementary Channel Assignments

When a cable television system is authorized to distribute signals on
supplementary channels, the television channels normally available for
assignment are as follows:
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3.5 Isolement entre terminaux d'abonne

L'isolement minimum entre terminaux d'abonne doit 'etre de 20 dB pour les
systemes a canaux VHF normaux et de 30 dB pour les systemes a capacite
augmentee avec canaux non decales, dans la gamme de frequences allant de
54 a 300 MHz.

3.6 Assignation des canaux VHF normaux

Lorsqu'un systeme de television par cable est autorise a distribuer des
signaux sur les canaux VHF normaux, les canaux de television qui seront
assignes sont les suivants:

Bande VHF inferieure

Canal
Gamme de frequences

(MHz)

Frequence normale
porteuse vision (MHz)

2 54 - 60 55,25

3 60 - 66 62,25
4 66 - 72 67,25
5 76 - 82 77,25
6 82 - 88 83,25

Bande VHF superieure

Canal
Gamme de frequences

(MHz)

Frequence normale
porteuse vision (MHz)

7 174 - 180 175,25
8 180 - 186 181,25

9 186 - 192 187,25
10 192 - 198 193,25
11 198 - 204 199,25
12 204 - 210 205,25
13 210 - 216 211,25

3.7 Assignation de canaux supplementaires

Lorsqu'un systeme de television par cable est autorise a distribuer des
signaux sur des canaux supplementaires, les canaux de television qui
seront normalement assignes sont les suivants:



(a) Sub -low Band Channels

Channel
Designator

Frequency Range
(MHz)

T - 7 5.75 - 11.75
T - 8 11.75 - 17.75
T - 9 17.75 - 23.75
T - 10 23.75 - 29.75
T - 11 29.75 - 35.75
T - 12 35.75 - 41.75
T - 13 41.75 - 47.75

(b) Mid -band Channels

Channel Frequency Range Standard Visual
Designator (MHz) Carrier Frequency (MHz)

14 or A 120 - 126 121.25
15 or B 126 - 132 127.25
16 or C 132 - 138 133.25
17 or D 138 - 144 139.25
18 or E 144 - 150 145.25
19 or F 150 - 156 151.25
20 or G 156 - 162 157.25
21 or H 162 - 168 163.25
22 or I 168 - 174 169.25

(c) Super -band Channels

Channel Frequency Range Standard Visual
Designator (MHz) Carrier Frequency (MHz)

23 or J 216 - 222 217.25
24 or K 222 - 228 223.25
25 or L 228 - 234 229.25
26 or M 234 - 240 235.25
27 or N 240 - 246 241.25
28 or 0 246 - 252 247.25
29 or P 252 - 258 253.25
30 or Q 258 - 264 259.25
31 or R 264 - 270 265.25
32 or S 270 - 276 271.25
?3 or T 276 - 282 277.25
34 or U 282 - 288 283.25
35 or V 288 - 294 289.25
36 or W 294 - 300 295.25



a) Canaux de la bande inferieure

Gamme de frequences (MHz)Canal

T - 7 5,75 - 11,75
T - 8 11,75 - 17,75
T - 9 17,75 - 23,75
T - 10 23,75 - 29,75
T - 11 29,75 - 35,75
T - 12 35,75 - 41,75
T - 13 41,75 - 47,75

b) Canaux de la bande moyenne

Frequence normale
porteuse vision (MHz)Canal

Gamme de frequences
(MHz)

14 ou A 120 - 126 121,25
15 ou B '26 - 132 127,25
16 ou C 132 - 138 133,25
17 ou D 138 - 144 139,25
18 ou E 144 - 150 145,25
19 ou F 150 - 156 151,25
20 ou G 156 - 162 157,25
21 ou H 162 - 168 163,25
22 ou I 168 - 174 169,25

c) Canaux de la bande superieure

Gamme de frequences
Canal (MHz)

23 ou J
24 ou K
25 ou L
26 ou M

27 ou N
28 ou 0
29 ou P
30 ou Q
31 ou R
32 ou S
33 ou T
34 ou U
35 ou V
36 ou W

Frequence normale
porteuse vision (MHz)

216 - 222 217,25
222 - 228 223,25
228 - 234 229,25
234 - 240 235,25
240 - 246 241,25
246 - 252 247,25
252 - 258 253,25
258 - 264 259,25
264 - 270 265,25
270 - 276 271,25
276 - 282 277,25
282 - 288 283,25
288 - 294 289,25
294 - 300 295,25
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(d) Hyper -band Channels

Channel Frequency Range Standard Visual
Designator (MHz) Carrier Frequency (MHz)

37 or AA 300 - 306 301.25
38 or BB 306 - 312 307.25
39 or CC 312 - 318 313.25
40 or DD 318 - 324 319.25
41 or EE 324 - 330 325.25
42 or FF 330 - 336 331.25
43 or GG 336 - 342 337.25
44 or HH 342 - 31.48 343.25
45 or II 348 - 354 349.25
46 or JJ 354 - 360 355.25
47 or KK 360 - 366 361.25
48 or LL 366 - 372 367.25
49 or MM 372 - 378 373.25
50 or NN 378 - 384 379.25
51 or 00 384 - 390 385.25
52 or PP 390 - 396 391.25
53 or QQ 396 - 402 397.25
54 or RR 402 - 408 403.25
55 or SS 408 - 414 409.25
56 or TT 414 - 420 415.25
57 or UU 420 - 426 421.25
58 or VV 426 - 432 427.25
59 or WW 432 - 438 433.25
60 or XX 438 - 444 439.25

3.8 Conditions Concerning Channel Frequency Assignments

3.8.1 Adjacent channel television visual carrier frequencies shall be assigned
at 6 MHz separation + 22 kHz.

3.8.2 For the purpose of controlling video -beat interference, the Department
may authorize carrier frequencies of standard VHF channels to be offset
by up to 550 kHz from standard visual carrier frequencies on condition
that subscribers are notified that manual fine tuning may be required
when tuning to these channels.

3.8.3 For the purpose of controlling video -beat interference, the Department
may authorize carrier frequencies of supplementary channels to be offset
by up to -1.31 MHz from the standard visual carrier frequencies on
condition that subscribers are notified that specific adjustments to the
cable converter may be required to receive the supplementary channels.

3.8.4 The use of mid -band channels A, B and C is conditional upon certain
restrictions to protect aeronautical radiocommunications.
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d) Canaux de l'hyperbande

Gamme de frequences
Canal (MHz)

37 ou AA
38 ou BB
39 ou CC
40 ou DD
41 ou EE
42 ou FF
43 ou GG
44 ou HH
45 ou II
46 ou JJ
47 ou KK
48 ou LL
49 ou MM
50 ou NN
51 ou 00
52 ou PP
53 ou QQ
54 ou RR
55 ou SS
56 ou TT
57 ou UU
58 ou VV
59 ou WW
60 ou XX

300 - 306
306 - 312
312 - 318
318 - 324
324 - 330
330 - 336
336 - 342
342 - 348
348 - 354
354 - 360
360 - 366
366 - 372
372 - 378
378 - 384
384 - 390

390 - 396
396 - 402
402 - 408
408 - 414
414 - 420
420 - 426
426 - 432
432 - 438
438 - 444

Frequence normale
porteuse vision (MHz)

301,25
307,25
313,25
319,25

325,25
331,25
337,25
343,25
349,25

355,25
361,25
367,25

373,25
379,25
385,25
391,25

397,25
403,25
409,25
415,25
421,25
427,25
433,25
439,25

3.8 Conditions relatives a l'assignation des frequences de canaux

3.8.1 Les frequences porteuses vision de canaux de television adjacents seront
assignees a des intervalles de 6 MHz + 22 kHz.

3.8.2 Dans le but de reduire le brouillage par battement, le Ministere peut
autoriser un decalage des frequences porteuses des canaux VHF normaux
pouvant atteindre jusqu'a 550 kHz par rapport aux frequences normales
des porteuses vision a la condition que les abonnes soient avertis qu'un
reglage manuel precis sera peut-etre necessaire lors de la syntonisation
de ces canaux.

3.8.3 Dans le but de reduire le brouillage par battement, le Ministere peut
autoriser un decalage des frequences porteuses des canaux
supplementaires pouvant atteindre jusqu'a -1,31 MHz par rapport aux
frequences normales des porteuses vision a la condition que les abonnes
soient avertis que des reglages particuliers du cgbloselecteur peuvent
etre necessaires afin de recevoir les canaux supplementaires.

3.8.4 L'utilisation des canaux A, B et C de la bande moyenne est soumise a
certaines restrictions ayant pour objet de proteger les
radiocommunications aeronautiques.
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3.8.4.1 The visual and aural carrier frequencies of channels A, B and C shall be
offset from any VHF communications frequenties operated by the Ministry
of Transport in the same general area, by at least 70 kHz plus the
frequency stability of the equipment used.

3.8.4.2 The system operator shall take appropriate action, by performing
frequent checks, to satisfy the Department that the specified frequency
stability is always maintained.

3.8.4.3 If the distribution of a TV signal on channels A, B or C should result
in an incompatible frequency relationship between the visual and/or
aural carriers of the signal and any present or future frequency
assignments to the Ministry of Transport in the aeronautical
radiocommunications band, the system operator shall arrange to offset
the carriers on channels A, B or C so as to provide an adequate
guard -band.

3.8.5 No signal shall be introduced for carriage in the portion of the
frequency spectrum between 108 and 117.975 MHz.

3.9 FM Channel Assignments

3.9.1 FM carrier frequencies shall be assigned on standard VHF FM broadcast
channel frequencies.

3.9.2 Adjacent FM carrier frequencies shall be assigned at not less than 400
kHz separation.

3.10 Frequency Deviation

3.10.1 The maximum frequency deviation of the aural carrier for any television
signal shall be +25 kHz.

3.10.2 The maximum frequency deviation of FM carriers shall be +75 kHz.

3.11 Radiation Monitoring

For cable television systems distributing signals on supplementary
channels, a monitoring programme by mobile radiation patrol shall be
instituted to detect radiation, and remedial measures taken to prevent
radiation in excess of the limits specified in the technical standards.

3.12 Interference from the Cable Television System

If the cable television system causes interference to other radio
services within the meaning of the Radio Act and Radio Regulations, Part
II thereunder, the system operator shall immediately take the necessary
remedial measures, bearing all losses or expenses for which he is
legally responsible.
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3.8.4.1 La porteuse son et la porteuse vision des canaux A, B et C seront
decalees de toute frequence de 'communication VHF utilisee par:le
ministere des Transports dans le meme secteur, d'au moins 70 kHz plus la
stabilite de frequence de l'equipement utilise.

3.8.4.2 L'exploitant du systeme prendra les mesures appropriees, au moyen de
verifications frequentes, pour prouver au Ministere que la stabilite de
frequence qui a etc specifiee est toujours maintenue.

3.8.4.3 Si la distribution d'un signal de television sur les canaux A, B ou C
entraine une incompatibilite de frequences entre les porteuses vision et
(ou) son du signal et les frequences qui sont assignees ou qui seront
assignees au ministere des Transports dans la bande du service des
radiocommunications aeronautiques, l'exploitant du systeme devra prendre
les mesures qui s'imposent pour decaler la porteuse des canaux en cause,
de fagon a prevoir une bande de garde suffisante.

3.8.5 Aucun signal ne doit etre transmis dans la region du spectre de
frequences situee entre 108 et 117,95 MHz.

3.9 Assignation des canaux MF

3.9.1 Les frequences porteuses de radiodiffusion MF seront assignees aux
frequences de canaux VHF MF normaux.

3.9.2 Les frequences porteuses MF adjacentes seront assignees a des
intervalles de 400 kHz ou plus.

3.10 Excursion de frequence

3.10.1 L'excursion de frequence maximum de la porteuse son de tout signal de
television doit etre de +25 kHz.

3.10.2 L'excursion de frequence maximum des porteuses FM doit etre de +75 kHz.

3.11 Surveillance du rayonnement

Les systemes de television par cable autorises a distribuer des signaux
sur des canaux supplementaires sont dans l'obligation d'etablir un
programme de surveillance du rayonnement par une patrouille mobile
chargee de detecter les rayonnements et de prendre des mesures
correctives pour eviter un rayonnement excedant les limites definies
dans les normes techniques.

3.12 Brouillage provenant du systeme de television par cable

Si le systeme de television par cable cause du brouillage a d'autres
services radio aux termes de la Loi sur la radio et du Reglement general
sur la radio, Partie II, edicte en vertu de cette loi, l'exploitant du
systeme doit prendre immediatement les mesures correctives necessaires,
prenant a sa charge toutes les pertes ou depenses dont it est legalement
responsable.
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3.13 Compatibility with Broadcast Allocation Plans

To obtain optimum spectrum utilization for broadcasting transmitting
undertakings, in preparing or updating broadcast channel allocation
plans or in assigning broadcast channels, it may not always be possible
to protect particular channels of cable television systems. In
individual cases of technical conflict between a system and existing or
proposed broadcasting transmitting undertakings, the parties concerned
shall endeavor to find a solution, in coordination with the Department.
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3.13 Compatibilite avec les plans d'attribution des canaux de radiodiffusion

Lors de la preparation ou de la wise a jour des plans d'assignation des
canaux de radiodiffusion, ou lors de l'assignation des canaux de
radiodiffusion, l'objectif principal est d'utiliser le spectre d'une
fagon optimale pour les entreprises d'emission de radiodiffusion; it se
peut alors qu'il ne soit pas toujours possible de proteger certains
canaux des systemes de television par cable. Dans les cas particuliers
de conflit entre un systame de television par cable et une entreprise
d'emission de radiodiffusion existante ou projetee, les partis impliques
devront s'efforcer de trouver une solution, en coordination avec le
Ministere.
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PART /4

TECHNICAL STANDARDS

4.1 General

4.1.1 Unless indicated otherwise, all technical standards herein refer to
performance requirements between the cable television system input and
any subscriber terminal.

4.1.2 The technical standards herein relate to the measurement procedures of
Part 5 of this document and, where appropriate, in the presence of all
signals normally carried on the system.

4.2 Television Carrier Levels

4.2.1 The visual carrier level of every television signal at any subscriber
terminal shall be not less than 0 dBmV and not more than +14 dBmV.

4.2.2 The visual carrier levels of the television signals on adjacent channels
shall not differ from each other by more than 3 dB.

4.2.3 The maximum difference between visual carrier levels within any 90 MHz
range of frequencies shall be not greater than 8 dB.

4.2.4 The aural carrier level of every television signal shall be not less
than 10 dB and not more than 20 dB below its associated visual carrier
level.

4.3 FM Carrier Levels

The carrier level of every FM signal as determined at any subscriber
terminal shall be not less than - 14 dBmV and not more than +4 dBmV.

4.4 Carrier to Noise Ratio

The carrier to noise ratio for each television channel at any subscriber
terminal shall be not less than 40 dB.

4.5 Carrier to Hum Ratio

The carrier to hum ratio in any television channel aL. any subscriber
terminal shall be not less than 34 dB.

4.6 Crossmodulation Ratio

The crossmodulation ratio in any television channel at any subscriber
terminal shall be not less than 48 dB, when the desired modulation is
100% square wave.
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PARTIE 4

NORMES TECHNIQUES

4.1 Generalites

4.1.1 A moins d'indication contraire, toutes les normes techniques ci-enoncees
se rapportent aux exigences de performance entre l'entree du systeme de
television par cable et tout terminal d'abonne.

4.1.2 Les normes techniques ci-enoncees se rapportent aux methodes de mesure
de la partie 5 de ce document et, lorsque indique, en la presence de
tous les signaux normalement achemines par le systeme.

4.2 Niveau des porteuses de television

4.2.1 Le niveau de la frequence porteuse vision de chaque signal de television
a tout terminal d'abonne doit etre au moins de 0 dBmV mais pas plus que
+14 dBmV.

4.2.2 Les niveaux des porteuses vision de signaux de television
des canaux adjacents ne doivent pas differer entre eux de plus de 3 dB.

4.2.3 La difference maximale entre les niveaux des porteuses vision dans
n'importe quelle gamme de frequence de 90 MHz ne doit pas depasser 8 dB.

4.2.4 Le niveau de la porteuse son de chaque canal de television ne doit pas
etre a moins de 10 dB ou a plus de 20 dB au-dessous du niveau de la
frequence porteuse vision correspondante.

4.3 Niveau des porteuses MF

Le niveau de la porteuse de tout signal MF tel que mesure a tout
terminal d'abonne, ne doit pas etre inferieur a -14 dBmV ni superieur a
+4 dBmV.

4.4 Rapport porteuse/bruit

Le rapport porteuse/bruit pour chacun des canaux de television regus a
tout terminal d'abonne ne doit pas etre inferieur a 40 dB.

4.5 Rapport porteuse/ronflement

Le rapport porteuse/ronflement dans tout canal de television regu a tout
terminal d'abonne ne doit pas etre inferieur a 34 dB.

4.6 Rapport de transmodulation

Le rapport de transmodulation dans tout canal de television regu a tout
terminal d'abonne ne doit pas etre inferieur a 48 dB, lorsque la
modulation desiree est une onde carree a 100%.



- 16-

4.7 Carrier to Beat Ratio

4.7.1 The carrier to beat ratio for single frequency intermodulation products
and other discrete frequency interfering signals in any television
channel at any subscriber terminal shall be not less than that indicated
by the curve in Figure 4.1.

4.7.2 Clause 4.7.1 is not applicable to intermodulation products or other
discrete signals which are zero -beat with visual carriers.

4.7.3 Within the FM band, the products and signals referred to in clause 4.7.1
shall be at least 30 dB below the minimum FM carrier level.

4.7.4 In other bands, the products and signals referred to in clause 4.7.1
shall be at least 30 dB below the level of the nearest television visual
carrier.

4.8 Carrier to Composite Beat Ratio

4.8.1 The carrier to composite beat ratio in any television channel at any
subscriber terminal shall be not less than 53 dB.

4.8.2 Clause 4.8.1 is not applicable to intermodulation products which are
zero -beat with visual carriers.

4.9 Echo Rating

The echo rating in any television channel at any subscriber terminal
shall not exceed 7%.

4.10 Frequency Response (Broadband System)

The frequency response of the broadband system for each television
channel that is distributed shall be within + 1 dB over the 6 MHz band
of frequencies of the television channel.

4.11 Chrominance-Luminance Delay Inequalities (Broadband System)

The chroma delay introduced by the broadband system and measured at any
subscriber terminal shall be within + 150 nanoseconds.
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4.7 Rapport porteuse/battement

4.7.1 Le rapport porteuse/battement, pour les produits d'intermodulation a
frequence unique ou autres signaux brouilleurs a frequence unique dans
tout canal de television regu a tout terminal d'abonne, ne doit pas etre
inferieur a la valeur donnee par la courbe de la figure 4.1.

4.7.2 L'article 4.7.1 ne s'applique pas aux effets d'intermodulation ou autres
signaux discrets qui ont un battement nul avec les porteuses vision.

4.7.3 Les produits d'intermodulation et les signaux dont it est question a
l'article 4.7.1 doivent, lorsqu'il s'agit de la bande MF, avoir une
valeur d'au moins 30 dB au-dessous du niveau de la porteuse MF la plus
faible.

4.7.4 Pour les autres bandes, les produits d'intermodulation et les signaux
dont it est question a l'article 4.7.1 doivent avofr une valeur d'au
moins 30 dB au-dessous du niveau de la frequence porteuse vision la plus
rapprochee.

4.8 Rapport porteuse/battement composite

4.8.1 Le rapport porteuse/battement composite pour tout canal de television
regu a tout terminal d'abonne ne doit pas etre inferieur a 53 dB.

4.8.2 L'article 4.8.1 ne s'applique pas aux produits d'intermodulation qui ont
un battement nul avec les porteuses vision.

4.9 Facteur d'echo

Le facteur d'echo pour tout canal de television regu a tout terminal
d'abonne ne doit pas etre superieur a 7%.

4.10 Reponse en frequences (systeme a large bande)

La reponse en frequence du systeme a large bande pour chaque canal de
television distribue, doit etre en dega de + 1 dB pour la bande de
frequences de 6 MHz du canal de television.

4.11 Inegalites de retard de chrominance et de luminance (systeme a large bande)

Le retard de chrominance introduit par le systeme a large bande et
mesure a tout terminal d'abonne doit etre en deg& de + 150 nanosecondes.
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4.12 Radiation

Radiation from a cable television system shall not exceed the limits set
out in the following table:

Frequency Range

(MHz)

Radiation Limit
(microvolts per metre)

Test Distance
(metres)

up to 54 20 10
54 - 108 20 3

108 - 174 10 3

174 - 216 20 3

216 - 444 20 10

4.13 Frequency Stability of Headend Equipment

4.13.1 The frequency stability of headend equipment shall be such that visual
and aural carrier frequencies of television signals are maintained
within 25 kHz of assigned carrier frequencies, under all environmental
conditions and power supply variations.

4.13.2 The frequency separation between a visual carrier and the associated
aural carrier of any television signal distributed by a cable television
system shall be maintained at 4.5 MHz + 2 kHz.

4.13.3 The frequency stability of headend equipment shall be such that FM
carrier frequencies are maintained within 10 kHz of assigned carrier
frequencies, under all environmental conditions and power supply
variations.

4.13.4 The frequency stability of headend equipment shall be such that pilot
carrier frequencies are maintained within 25 kHz of assigned carrier
frequencies, under all environmental conditions and power supply
variations.

4.14 Differential Gain and Phase of Modulators (Headend)

4.14.1 The differential gain for the 3.58 MHz colour subcarrier of a television
signal shall not exceed 2 dB or 26%.

4.14.2 The differential phase of the 3.58 MHz colour subcarrier of a television
signal shall not exceed + 5 degrees.

4.15 Frequency Response of Processors (Headend)

The ".F irequency response for each television channel signal processor
shall, when the channel is swept with a constant amplitude signal across
the frequency range from vcf-0.5 MHz to vcf+4 MHz with the response at
vcf + 0.2 MHz used as a reference value, be:
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4.12 Rayonnement

Le rayonnement cause par un systeme de television par cable ne doit pas
exceder les limites enoncees dans le tableau suivant:

Gamme de Frequence
(MHz)

Limite de rayonnement Df_stance d'essai
(microvolts par metre) (metres)

jusqu'a 54 20 10

54 - 108 20 3

108 - 174 10 3

174 - 216 20 3

216 - 444 20 10

4.13 Stabilite de frequence du materiel de tete de ligne

4.13.1 La stabilite de frequence du materiel de tete de ligne doit etre telle
que les frequences porteuses vision et son sont maintenues en delta de
+25 kHz des frequences porteuses assignees, sous toute condition
atmospherique et fluctuation d'alimentation.

4.13.2 L'intervalle de frequence entre une frequence porteuse vision et la
porteuse son correspondante pour tout signal de television distribue par
un systeme de television par cable doit etre maintenu a une valeur de
4,5 MHz + 2 kHz.

4.13.3 La stabilite de frequence du materiel de tete de ligne doit etre telle
que les frequences porteuses FM sont maintenues en delta de +10 kHz des
porteuses assignees, sous toute condition atmospherique et fluctuation
d'alimentation.

4.13.4 La stabilite de frequence du materiel de tete de ligne doit etre telle
que les frequences porteuses pilotes sont maintenues en delta de +25 kHz
des frequences porteuses assignees, sous toute condition atmospherique
et fluctuation d'alimentation.

4.14 Gain et phase differentiels de modulateurs (tete de ligne)

4.14.1 Le gain differentiel pour la sous-porteuse couleur de 3,58 MHz de tout
signal de television ne doit pas exceder 2 dB ou 26%.

4.14.2 La phase differentielle de la sous-porteuse couleur de 3,58 MHz de tout
signal de television ne doit pas exceder + 5 degres.

4.15 Reponse en frequences des "processeurs" (tete de ligne)

La reponse radiofrequence du "processeur" de signal de chaque canal de

television doit, lorsque le canal est balaye avec un signal d'amplitude
constante sur la gamme de frequences allant de la fpv - 0,5 MHz a la fpv
+ 4 MHz, avec comme valeur de reference, la valeur de la reponse a la
fpv + 0,2 MHz, se situer:
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(1) within + 1.5 dB of the reference value, across the frequency range
from vcf - 0.5 MHz to vcf + 3.58 MHz; and,

(2) between +1 and -2 dB of the reference value, at vcf + 4 MHz.

4.16 Frequency Response of Modulators (Headend)

The RF frequency response for each television video modulator shall,
when the information portion of an input video signal is a constant
amplitude sine wave with the response at vcf + 0.2 MHz used as a
reference value, be:

(1) within + 1.5 dB of the reference value across the frequency range
vcf - 0.5 MHz to vcf + 3.58 MHz; and,

(2) between + 1 and - 4 dB of the reference value, at vcf - 0.75 MHz
and at vcf + 4 MHz; and,

(3) 20 dB or greater below the reference value, at vcf - 1.5 MHz.

0
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(1) en delta de + 1,5 dB de la valeur de referende sur la gamme de
frequences allant de la fpv - 0,5 MHz a la fpv + 3,58 MHz, et,

(2) entre +1 et - 2 dB de la valeur de reference a la fpv + 4 MHz.

4.16 Reponse en frequences des modulateurs (tete de ligne)

La reponse radiofrequence de chaque modulateur video de television doit,
lorsque la partie information d'un signal d'entree video est une onde
sinuso!dale d'amplitude constante et que la reponse a la fpv + 0,2 MHz
est utilisee comme valeur de reference, se situer:

(1) en dega de + 1,5 dB de la valeur de reference pour les frequences
allant de la fpv - 0,5 MHz a la fpv + 3,58 MHz, et,

(2) entre + 1 et - 4 dB de la valeur de reference pour les frequences
se situant entre la fpv - 0,75 MHz et la fpv + 4 MHz, et,

(3) a 20 dB ou plus au-dessous de la valeur de reference a la fpv - 1,5
MHz.
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PART 5

PROCEDURES - MEASUREMENTS

5.1 General

5.1.1 The measurement procedures described herein are intended to be used as
guidelines for typical test procedures for proof of performance
purposes and, where required, to clarify the technical requirements of
Part 4.

5.1.2 Notwithstanding clause 5.1.1, other measurement procedures based on
different equipment or techniques may be used to determine system
compliance, provided that these are in accordance with good
engineering practice.

5.2 Standard System Operating Conditions

Standard system operating conditions are those conditions described
below which shall apply to a system while it is being tested for
minimum requirements, unless others are specified.

5.2.1 Standard Signals

Standard signals means the normal signals authorized for distribution
on the cable system at their assigned levels and frequencies.

5.2.2 Standard Power Supply Voltages

During tests, all equipment shall be supplied with voltages within the
normal range specified by the equipment manufacturers.

5.2.3 Standard Load

Standard load means an impedance having a resistance of 75 ohms and
zero reactance. The load impedance must be essentially constant over
the band of frequencies relating to all signals carried by the system.

5.3 Television, FM and Pilot Carrier Level

5.3.1 Equipment Required and Test Set -Up

(1) A spectrum analyzer;

(2) The equipment is conneclad as shown in Fig. 5.1.

5.3.2 Measurement Procedure

5.3.2.1 Operate the cable system under standard system operating conditions.
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PARTIE 5

METHODES DE MESURE

5.1 Generalites

5.1.1 Les methodes de mesure decrites dans cette partie sont destinees a
servir de guide de methodes de mesure typiques pour la realisation des
preuves de performance et, lorsque necessaire, a preciser les
exigences techniques de la partie 4.

5.1.2 Nonobstant l'article 5.1.1, des methodes de mesure basees sur
l'utilisation de materiel ou de techniques differents peuvent servir a
la verification de la conformite du systeme, pourvu que ces methodes
respectent les regles de l'art.

5.2 Conditions normales de fonctionnement du systeme

Les conditions normales de fonctionnement sont les conditions decrites
ci-dessous qui doivent s'appliquer a un systeme lors des essais
relatifs aux exigences minimales, a moins d'indications particulieres.

5.2.1 Signaux normaux

Les signaux normaux sont les signaux normalement autorises a etre
distribues par un systeme de television par cable aux niveaux
prescrits et aux frequences assignes.

5.2.2 Tensions normales d'alimentation

Pendant les essais, tout le materiel doit etre alimente aux tensions
dont la valeur se situe a l'interieur des limites precisees par les
manufacturiers des equipements.

5.2.3 Charge normale

La charge normale designe une impedance ayant une resistance de 75
ohms et une reactance nulle. L'impedance de charge doit demeurer
essentiellement constante sur toute la bande de frequences des signaux
transmis par le systeme.

5.3 Niveau des porteuses pilote, MF et de television

5.3.1 Materiel requis et montage d'essai

(1) Un analyseur de spectre;

(2) L'appareil est connentt. tel que l'indique la figure 5.1.

5.3.2 Methode de mesure

5.3.2.1 Faire fonctionner le systeme de television par cable dans les

conditions normales de fonctionnement.
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5.3.2.2 Tune the spectrum analyzer to the particular channel to be tested and
adjust the controls as required to set the carrier peak to the top
graticule line.

5.3.2.3 Proper IF and video bandwidths should be selected to ensure that the
actual peak level is obtained.

5.3.2.4 Note and record the level of the carrier.

5.4 Carrier to Noise Ratio

5.4.1 Equipment Required and Test Set -Up

(1) A spectrum analyzer.

(2) The equipment is connected as shown in Fig. 5.1.

5.4.2 Measurement Procedure

5.4.2.1 Operate the cable system under standard system operating conditions.

5.4.2.2 Measure the television visual carrier level as per the measurement
procedure described in clause 5.3.2.

5.4.2.3 Select a portion of the spectrum near the carrier, free from discrete
signals such as carriers, modulation products, spurious and distortion
products, and tune the spectrum analyzer to this portion of the
spectrum.

5.4.2.4 Measure the absolute noise level.

5.4.2.5 Make all required corrections to the reading obtained in 5.4.2.4,
including bandwidth correction, and calculate the carrier to noise
ratio.

5.5 Carrier to Hum Ratio

5.5.1 Equipment Required and Test Set -Up

(1) A spectrum analyzer;

(2) An oscilloscope;

(3) The equipment is connected as shown in Fig. 5.2.
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5.3.2.2 Regler l'analyseur de spectre sur le canal particulier devant faire
l'objet de l'essai et ajuster les commandes de fagon a faire co!ncider
la crete de la porteuse avec la ligne superieure du graticule.

5.3.2.3 Des largeurs de bande FI et video adequates doivent etre choisies afin
de s'assurer que la crete a bien etc obtenu.

5.3.2.3 Relever et enregistrer le niveau de la porteuse.

5.4 Rapport porteuse/bruit

5.4.1 Materiel requis et montage d'essai

(1) Un analyseur de spectre.

(2) L'appareil est connecte comme l'indique la figure 5.1.

5.4.2 Methode de mesure

5.4.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.4.2.2 Mesurer le niveau de la porteuse vision de television selon la methode
de mesure decrite a l'article 5.3.2.

5.4.2.3 Choisir une region du spectre pres de la porteuse libre de signaux
discrets tels que porteuses, produits de modulation, effets parasites
et distorsions, et regler l'analyseur de spectre sur cette region du
spectre.

5.4.2.4 Mesurer le niveau absolu du bruit.

5.4.2.5 Apporter toutes les corrections necessaires a la lecture obtenue en
5.4.2.4, y compris la correction de largeur de bande et calculer le
rapport porteuse/bruit.

5.5 Rapport porteuse/ronflement

5.5.1 Materiel requis et montage d'essai

(1) Un analyseur de spectre.

(2) Un oscilloscope.

(3) Les appareils sont connectes comme l'indique la figure 5.2.
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5.5.2 Measurement Procedure

5.5.2.1 Operate the system under standard operating conditions.

5.5.2.2 Set the spectrum analyzer to linear mode and tune to an unmodulated
carrier.

5.5.2.3 Set the spectrum analyzer to zero scan and adjust the video filter to
remove the high frequency components.

5.5.2.4 Adjust the oscilloscope to DC mode and record the average DC level of
the signal.

5.5.2.5 Adjust the oscilloscope to AC coupling and read the peak -to -peak
amplitude of hum.

5.5.2.6 The hum is the largest peak -to -peak amplitude variation observed.

5.5.2.7 Calculate the carrier -to -hum ratio as follows:

Carrier to hum ratio = 20 log average level (DC)

peak -to -peak level (AC)

5.6 Crossmodulation Ratio

5.6.1 Equipment Required and Test Set -Up

(1) A spectrum analyzer.

(2) A CW signal generator.

(3) A bandpass filter.

(4) The equipment is connected as shown in Fig. 5.3.

5.6.2 Measurement Procedure

5.6.2.1 Operate the cable system under standard system operating conditions
except for any special signals that may be introduced.

5.6.2.2 Measurement of carrier to crossmodulation ratio must be made on an
unmodulated carrier. The unmodulated carrier must be at the same
level as the visual carriers normally present on the system.

5.6.2.3 Adjust the centre frequency of the spectrum analyzer to the frequency
of the unmodulated carrier.
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5.5.2 Methode de mesure

5.5.2.1 Faire fonctionner le systeme dans les conditions normales de
fonctionnement.

5.5.2.2 Placer l'analyseur de spectre en mode lineaire et syntoniser une
porteuse non modulee.

5.5.2.3 Ajuster le balayage de l'analyseur de spectre a zero et le filtre
video pour eliminer les composantes haute frequence.

5.5.2.4 Ajuster l'oscilloscope en mode C.C. et enregistrer le niveau C.C.
moyen du signal.

5.5.2.5 Regler l'oscilloscope en couplage C.A. et lire l'amplitude crete a
crete du ronflement.

5.5.2.6 Le ronflement est donne par la plus importante variation d'amplitude
crete a crete observee.

5.5.2.7 Calculer le rapport porteuse/ronflement de la fagon suivante:

Rapport porteuse/ronflement = 20 log niveau moyen (C.C.)
niveau crete a crete (C.A.)

5.6 Rapport de transmodulation

5.6.1 Materiel requis et montage d'essai

(1) Un analyseur de spectre.

(2) Un generateur de signal a ondes entretenues.

(3) Un filtre passe-bande.

(4) Les appareils sont connectes comme l'indique la figure 5.3.

5.6.2 Methode de mesure

5.6.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement, sauf pour les signaux speciaux
qui peuvent y etre introduits.

5.6.2.2 Le rapport porteuse/transmodulation doit etre mesure sur une porteuse
non modulee. La porteuse non modulee doit etre au meme niveau que les
porteuses vision normalement presentes sur le systeme.

5.6.2.3 Regler la frequence cent. ale de l'analyseur de spectre sur la
frequence de la porteuse non modulee.
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5.6.2.4 Adjust the controls of the spectrum analyzer to display the +15.75 kHz
sidebands.

5.6.2.5 Measure and record the amplitude difference between the centred signal
and the 15.75 kHz sidebands.

5.6.2.6 The sideband level should be at least 58 dB below the carrier level to
meet the standard.

5.7 Carrier to Beat Ratio

5.7.1 Equipment Required and Test Set -Up

(1) A spectrum analyzer;

(2) A bandpass filter with a bandwidth between 10 and 14 MHz;

(3) The equipment is connected as shown in Fig. 5.4.

5.7.2 Measurement Procedure

5.7.2.1 Operate the cable system under standard system operating conditions.

5.7.2.2 Centre the channel under test on the spectrum analyzer.

5.7.2.3 Remove the signals in the channel under test. Signals in all other
channels must be maintained at their normal level.

5.7.2.4 Proper IF and video bandwidths shall be selected to ensure that actual
peak levels are obtained.

5.7.2.5 Measure and record the maximum level of all interference signals found
in the channel under test.

5.7.2.6 Using the visual carrier level of the channel under test as a
reference, compute the carrier to beat ratio and compare to the
specification of Fig. 4.1.

5.8 Carrier to Composite Beat Ratio

5.8.1 Equipment Required and Test Set -Up

(1) A spectrum analyzer.

(2) A bandpass filter with a bandwidth between 1 MHz and 6 MHz for
each channel to be tested or a tunable bandpass filtei..

(3) The equipment is connected as shown in Fig. 5.4.
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5.6.2.4 Regler les commandes de l'analyseur de spectre pour afficher les
bandes laterales a +15.75 kHz.

5.6.2.5 Mesurer et enregistrer la difference d'amplitude entre le signal
centree et les bandes laterales a +15.75 kHz.

5.6.2.6 Le niveau des bandes laterales doit etre au moins 58 dB au-dessous du
niveau de la porteuse afin de rencontrer la norme.

5.7 Rapport porteuse/battement

5.7.1 Materiel requis et montage d'essai

(1) Un analyseur de spectre.

(2) Un filtre passe-bande d'une largeur de bande de 10 a 14 MHz.

(3) L'appareil est connecte comme l'indique la figure 5.4

5.7.2 Methode de mesure

5.7.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.7.2.2 Centrer le canal devant faire l'objet de l'essai sur l'analyseur de
spectre.

5.7.2.3 Supprimer les signaux du canal a l'essai. Les signaux de tous les
autres canaux doivent etre maintenus a leur niveau normal.

5.7.2.4 Des largeurs de bande FI et video adequates doivent etre choisies afin
de s'assurer que la crete a bien ete obtenu.

5.7.2.5 Mesurer et enregistrer le niveau maximum de tous les signaux
brouilleurs detectes dans le canal a l'essai.

5.7.2.6 En utilisant comme reference le niveau de la porteuse vision du canal
a l'essai, calculer le rapport porteuse/battement et le comparer aux
valeurs donnees par la courbe de la figure 4.1.

5.8 Rapport porteuse/battement composite

5.8.1 Materiel requis et montage d'essai

(1) Un analyseur de spectre.

(2) Un filtre passe-bande d'une largeur de bande de 1 a 6 MHz pour
chacun des canaux soumis a l'essai ou encore un filtre
passe-bande accordable.

(3) Les appareils sont connectes comme l'indique la figure 5.4.
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5.8.2 Measurement Procedure

5.8.2.1 Operate the cable system under standard system operating conditions.

5.8.2.2 Select a bandpass filter corresponding to the channel to be measured
and adjust the input to correct for the attenuation of the filter.

5.8.2.3 Adjust the centre frequency of the spectrum analyzer to the frequency
of the visual carrier for the channel to be measured.

5.8.2.4 Proper IF and video bandwidths shall be selected to display the
composite beat level within a 30 kHz band.

5.8.2.5 A correction factor for the measured composite beat level is required
if the displayed noise level is less than 60 dB below the reference
carrier level.

5.8.2.6 Remove the visual carrier of the channel under test, maintain all
other channel signals at their normal operating levels.

5.8.2.7

5.9

5.9.1

In the frequency range of the channel under test, note the frequencies
at which intermodulation products occur and the level of these
products compared with the reference level.

Echo Rating

Equipment Required and Test Set -Up

(1) A modulator (unless transmitted test signals in the field
blanking interval are to be used).

(2) A test signal generator (unless transmitted test signals in the
field banking interval are to be used).

(3) A demodulator.

(4) An oscilloscope of negligible distortion up to 5 MHz, fitted with
a graticule as defined in Fig. 5.5.

(5) The equipment is connected as shown in Fig. 5.6.

5.9.2 Measurement Procedure

5.9.2.1 Operate the cable system under standard system operating conditions.

5.9.2.2 Using the test signal generator and the modulator, insert a 2T
sine -squared pulse at the headend.

5.9.2.3 The test signal may be either of the full frame type or may be
inserted in the field blanking interval, where convenient.
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5.8.2 Methode de mesure

5.8.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.8.2.2 Choisir un filtre passe-bande correspondant au canal soumis a la
mesure et regler l'entree pour compenser l'attenuation du filtre.

5.8.2.3 Regler la frequence centrale de l'analyseur de spectre sur la
frequence de la porteuse vision du canal faisant l'objet de l'essai.

5.8.2.4 Des largeurs de bande FI et video adequates doivent etre choisies afin
de s'assurer que le niveau du battement composite dans une bande de 30
kHz est affiche.

5.8.2.5 Un facteur de correction pour le niveau mesure du battement composite
est requis si le niveau de bruit affiche est moins de 60 dB au-dessous
du niveau de reference de la porteuse.

5.8.2.6 Supprimer la porteuse vision du canal a l'essai et garder tous les
autres signaux dans les canaux a leur niveau normal de fonctionnement.

5.8.2.7 Dans la gamme de frequences du canal a l'essai, prendre note des
frequences auxquelles les effets d'intermodulation se produisent de
meme que le niveau de ceux-ci par rapport au niveau de reference.

5.9 Facteur d'echo

5.9.1 Materiel requis et montage d'essai

(1) Un modulateur (a moins que des signaux d'essai transmis dans
l'intervalle de suppression de champ ne soient utilises).

(2) Un generateur de signal d'essai (a moins que des signaux d'essai
transmis dans l'intervalle de suppression de champ ne soient
utilises).

(3) Un demodulateur.

(4) Un oscilloscope a distorsion negligeable jusqu'a 5 MHz et muni
d'un graticule comme celui decrit a la figure 5.5.

(5) Les appareils sont connectes comme l'indique la figure 5.6.

5.9.2 Methode de mesure

5.9.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.9.2.2 A l'aide du generateur de signal d'essai et du modulateur, introduire
a la tete de ligne une impulsion sinusoldale carree de 2T.

5.9.2.3 Le signal d'essai peut etre une image complete ou bien etre insere
dans l'intervalle de suppression de champ, lorsqu'il n'y a pas
d' inconvenient.
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5.9.2.4 At the test point, connect the oscilloscope and display the
demodulated signal.

5.9.2.5 Adjust the oscilloscope time base speed to correspond with the "T"
scale on the graticule. Adjust the vertical gain and position
controls to place the pulse between the zero line and the pulse peak
reference point.

5.9.2.6 Using the graticule, determine the echo rating for each echo and note
the echo with the highest rating.

5.9.2.7 Using the horizontal control of the oscilloscope, slowly move the
display to the left and examine any long distance echoes. These
should be rated using the parallel section of the graticule at the
extreme right. Note the highest rating.

5.9.2.8 The echo rating for the system is the higher of the two figures noted.

5.10 Frequency Response of Broadband System

5.10.1 Equipment Required and Test Set -Up

(1) A spectrum analyzer.

(2) A sweep generator.

(3) The equipment is connected as shown in Fig. 5.7.

5.10.2 Measurement Procedure

5.10.2.1 Operate the cable system under standard system operating conditions.

5.10.2.2 Insert a sweep signal at constant amplitude into the system at the
trunk input terminal of the headend, over a band covering the fullspectrum carried on the cable system.

5.10.2.3 Connect the spectrum analyzer to a standard test point.

5.10.2.4 Adjust the spectrum analyzer for wideband spectral analysis of eachchannel.

5.10.2.5 Measure and record the frequency response of each channel.
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5.9.2.4 Au point d'essai, brancher l'oscilloscope et afficher le signal
demodule.

5.9.2.5 Ajuster la vitesse de la base de temps de l'oscilloscope de fagon a ce
qu'elle corresponde a l'echelle "T" du graticule. Regler le gain
vertical et les commander de position de fagon a placer l'impulsion
entre la ligne du zero et le point de reference de la crete
d'impulsion.

5.9.2.6 A l'aide du graticule, determiner le facteur d'echo pour chacun des
echos et noter celui ayant le facteur le plus eleve.

5.9.2.7 En utilisant la commande de positionnement horizontal de
l'oscilloscope, deplacer lentement l'affichage vers la gauche et
rechercher les echos eloignes. Ceux-ci doivent etre evalues a l'aide
des paralleles qui se trouvent a l'extremite droite du graticule.
Noter le rapport le plus eleve.

5.9.2.8 Le facteur d'echo du systeme est le plus eleve des deux nombres
enregistres.

5.10 Reponse en frequences du systeme a large bande

5.10.1 Materiel requis et montage d'essai

(1) Un analyseur de spectre.

(2) Un generateur de balayage.

(3) Les appareils sont connectes comme l'indique la figure 5.7.

5.10.2 Methode de mesure

5.10.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.10.2.2 Introduire dans le systeme un signal de balayage d'amplitude constante
au terminal d'entree de la ligne principale a la tete de ligne, et ce
sur une bande couvrant le spectre complet des frequences du systeme de
television par cable.

5.10.2.3 Brancher l'analyseur de spectre a un point normal d'essai.

5.10.2.4 Regler l'analyseur de spectre pour analyse spectrale a large bande de
chacun des canaux.

5.10.2.5 Mesurer et enregistrer la reponse en frequences de chaque canal.
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5.11 Chrominance-Luminance Delay Inequalities

5.11.1 Equipment Required and Test Set -Up

(1) A modulator (unless transmitted test signals in the field
blanking intervals are to be used).

(2) A test signal generator (unless transmitted test signals in the
field blanking intervals are to be used).

(3) A good quality linear demodulator.

(4) A waveform monitor.

(5) The equipment is connected as shown in Fig. 5.8.

5.11.2 Measurement Procedure

5.11.2.1 Operate the cable system under standard system operating conditions.

5.11.2.2 Using the test signal generator and the modulator, insert a 12.5T
modulated sine -squared pulse at the headend.

5.11.2.3 The test signal may be either of the full frame type or in the field
blanking interval, where convenient.

5.11.2.4 At the test point, connect the waveform monito: and display the
demodulated signal.

5.11.2.5 Adjust the vertical gain of the waveform monitor such that the
amplitude of the 12.5T pulse goes from blanking level to reference
white (100 IRE units).

5.11.2.6 Adjust the position controls such that the blanking level (pulse
baseline) is centered on the 0 IRE unit line.

5.11.2.7 The deviation from flatness in the pulse baseline on either side of
the IRE reference line indicates the presence of chrominance-luminance
delay.

5.11.2.8 Measure the peak -to -peak excursion of the pulse baseline and plot
these values on the calibration monograph supplied with the waveform
monitor. Through interpolation using the delay contours, the
intersection of the points plotted on the monograph will indicate the
chrominance-luminance delay inequalities.
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5.11 Inegalites de retard des signaux de chrominance et de luminance

5.11.1 Materiel requis et montage d'essai

(1) Un modulateur (A'moins que des signaux d'essai transmis dans
l'intervalle de suppression de champ ne soient utilises).

(2) Un generateur de signal d'essai (A moins que des signaux d'essai
transmis dans l'intervalle de suppression de champ ne soient
utilises).

(3) Un demodulateur lineaire de bonne qualite.

(4) Un moniteur de formes d'onde.

(5) Les appareils sont connectes comme l'indique la figure 5.8.

5.11.2 Methode de mesure

5.11.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.11.2.2 Introduire, a l'aide du generateur de signal d'essai et du modulateur,
une impulsion en sinus carre modulee de 12,5T a la tete de ligne.

5.11.2.3 Le signal d'essai peut etre une image complete ou bien etre insere
dans l'intervalle de suppression de champ, lorsqu'il n'y a pas
d'inconvenient.

5.11.2.4 Brancher le moniteur de formes d'onde au point d'essai et afficher le
signal demodule.

5.11.2.5 Regler le gain vertical du moniteur de formes d'onde de fagon a ce que
l'amplitude de l'impulsion de 12,5T aille du niveau de suppression au
niveau de reference du blanc (100 unites IRE).

5.11.2.6 Ajuster les commandes de position de fagon a ce que le niveau de
suppression (limite inferieure de l'impulsion) soit centre sur la
ligne du zero des unites IRE.

5.11.2.7 L'ecart de l'aplatissement de la limite inferieure de l'impulsion d'un
cOte ou de l'autre de la ligne de reference IRE indique la presence
d'un retard des signaux de chrominance et de luminance.

5.11.2.8 Mesurer la deviation crete a crete de la base de l'impulsion et
reporter ces valeurs sur le graphique d'etalonnage fourni avec l'ecran
du moniteur des formes d'onde. Par interpolation a l'aide des
contours de retard, l'intersection des points traces sur le graphique
indiquera les inegalites de retard des signaux de chrominance et de
luminance.
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5.12 System Radiation

5.12.1 Equipment Required and Test Set -Up

(1) A half -wave dipole antenna.

(2) A low -noise broadband preamplifier with approximately 20 dB of
gain.

(3) A bandpass filter to prevent local off -the -air signals from
overloading the preamplifier.

(4) A spectrum analyzer.

(5) A CW signal generator.

(6) The equipment is connected as shown in Fig. 5.9.

5.12.2 Measurement Procedure

5.12.2.1 Operate the cable system under standard system operating conditions.

5.12.2.2 Before performing the measurements, adjust the CW signal generator at
the headend to the desired pilot signal frequency and set its level to
the level of the nearest video carrier. For cable systems not using
pilot or other carriers outside the standard VHF band select a signal
which does not correspond to an off -the -air signal received in the
area.

5.12.2.3 Conduct a patrol test along the cable routes with the equipment
mounted in a vehicle and connected as shown in Fig. 5.9.

5.12.2.4 Note all locations where the cable radiation appears excessive.
Measure the leakage signal level using the following procedures:

(1) Position the antenna at the required distance from the location
under test and adjust the dipole length to the desired frequency.

(2) Rotate and/or move the antenna vertically and horizontally for
maximum level. Make sure that the signal being measured emanates
from the cable television system.

(3) Determine the leakage signal level by comparison with a
calibrated reference level and compare to the limits specified in
the technical standards.
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5.12 Rayonnement du systeme

5.12.1 Materiel requis et montage d'essai

(1) Une antenne dipole demi-onde.

(2) Un preamplificateur a bas bruit et a large bande offrant un gain
d'environ 20 dB.

(3) Un filtre passe-bande servant a eviter une surcharge du
preamplificateur par des signaux locaux directs.

(4) Un analyseur de spectre.

(5) Un generateur d'ondes entretenues.

(6) Les appareils sont connectes comme l'indique la figure 5.9.

5.12.2 Methode de mesure

5.12.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.12.2.2 Avant d'effectuer les mesures, regler le generateur d'ondes
entretenues a la tete de ligne sur la frequence du signal pilote
desire et etablir son niveau au niveau de la porteuse video la plus
proche. Pour les systemes de television par cable qui n'utilisent pas
de porteuses pilotes ou autres porteuses situees a l'exterieur de la
bande VHF, choisir un signal qui ne correspond pas a un signal direct
regu dans la region.

5.12.2.3 Apres avoir monte le materiel sur un vehicule et l'avoir connecte tel
qu'indique a la figure 5.9, effectuer une patrouille de contrOle le
long du cable.

5.12.2.4 Noter tous les endroits ou le rayonnement du cable semble etre
excessif. Mesurer le niveau du signal de fuite en procedant de la
fagon suivante:

(1) Placer l'antenne a la distance requise de l'endroit soumis a
l'essai et ajuster la longueur du dipole a la frequence desiree.

(2) Tourner et (ou) deplacer l'antenne verticalement et
horizontalement pour obtenir le niveau maximum. S'assurer que le
signal mesure provient bien du systeme de television par cable.

(3) Determiner le niveau du signal de fuite et le comparer aux
limites definies dans les normes techniques.
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5.13 Frequency Stability of Headend Equipment

5.13.1 Equipment Required and Test Set -Up

(1) A spectrum analyzer.

(2) A tracking generator.

(3) A frequency counter of adequate accuracy.

(4) The equipment is connected as shown in Fig. 5.10.

5.13.2 Measurement Procedure

5.13.2.1 Operate the cable system under standard system operating conditions.

5.13.2.2 Connect the test equipment to the cable system and allow to warm up
for at least one hour.

5.13.2.3 Centre the signal to be measured on the spectrum analyzer and record
the signal level.

5.13.2.4 Disconnect the cable system input from the analyzer.

5.13.2.5 Set the tracking generator level to give a level on the spectrum
analyzer equal to the level of the signal under test.

5.13.2.6 Tee -in both the tracking generator and the cable signal to the
spectrum analyzer input.

5.13.2.7 Tune the tracking generator frequency to obtain a zero beat condition
between the cable signal and the generator signal.

5.13.2.8 Read the cable signal frequency from the frequency counter.

5.13.2.9 Repeat for all system carriers requiring measurements.

5.13.2.10 Take at least three sets of frequency measurements at intervals of not
less than two hours.

5.13.2.11 Record these readings and compare with the assigned carrier
frequencies.
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5.13 Stabilite de frequence du materiel de tete de ligne

5.13.1 Materiel requis et montage d'essai

(1) Un analyseur de spectre.

(2) Un generateur de reperage.

(3) Un compteur de frequence de precision suffisante.

(4) Les appareils sont connectes tel que l'indique la figure 5.10.

5.13.2 Methode de mesure

5.13.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.13.2.2 Brancher le materiel d'essai au systeme de television par cable et
laisser rechauffer pendant au moins une heure.

5.13.2.3 Centrer le signal a mesurer sur l'analyseur de spectre et enregistrer
le niveau du signal.

5.13.2.4 Debrancher le systeme de television par cable de l'entree de
l'analyseur.

5.13.2.5 Regler le niveau du generateur de reperage de fagon a ce que le niveau
regu sur l'analyseur de spectre soit egal a celui du signal qui fait
l'objet de l'essai.

5.13.2.6 Brancher ensemble le generateur de reperage et le signal du cable a
l'entree de l'analyseur de spectre.

5.13.2.7 Regler la frequence du generateur de reperage de fagon a obtenir un
battement nul entre le signal du cable et le signal du generateur de
reperage.

5.13.2.8 Lire la frequence du signal du cable sur le compteur de frequence.

5.13.2.9 Repeter ces operations pour toutes les porteuses du systeme qui
doivent etre mesurees.

5.13.2.10 Prendre au moins trois series de mesures de frequences a des
intervalles d'au moins deux heures.

5.13.2.11 Noter ces lectures et comparer avec les frequences porteuses
assignees.
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5.14 Differential Gain and Phase of Modulators

5.14.1 Equipment Required and Test Set -Up

(1) A test signal generator (unless transmitted test signals in the
field blanking interval are to be used).

(2) A good quality linear demodulator.

(3) A waveform monitor.

(4) A vectorscope.

(5) The equipment is connected as shown in Fig. 5.11.

5.14.2 Measurement Procedure for Differential Gain

5.14.2.1 Insert a stairstep signal to the input of the modulator under test.

5.14.2.2 The modulated stairstep is generated by periodically increasing the
luminance signal level and modulating it at each step with a 3.58 MHz
color sub -carrier whose peak -to -peak amplitude is 20 IRE units. The

modulated stairstep has five steps between blanking level and
reference white. Where the peaks of the 3.58 MHz modulation exceed
reference white, this may be ignored in the test.

5.14.2.3 The test signal may be either of the full frame type or may be
inserted in the field blanking interval, where convenient.

5.14.2.4 Display the demodulated signal on the waveform monitor.

5.14.2.5 Set the waveform monitor controls to the appropriate position. The
demodulated stairstep will be filtered by a chrominance high-pass
filter to display only the sub -carrier component.

5.14.2.6 Adjust the vertical gain control of the waveform monitor such that the
highest amplitude sub -carrier is equal to 100 IRE units peak -to -peak.

5.14.2.7 The difference in amplitude between this step and the smallest step
displayed is the differential gain.

5.14.3 Measurement Procedure for Differential Phase

5.14.3.1 Insert a modulated stairstep signal at the input to the modulator
under test.

5.14.3.2 The modulated stairstep is generated by periodically increasing the
luminance signal level and modulating it at each step with a 3.58 MHz
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5.14 Gain et phase differentiels des modulateurs

5.14.1 Materiel requis et montage d'essai

(1) Un generateur de signal d'essai (a moins que des-signaux transmis
dans l'intervalle de suppression de champ ne soient utilises).

(2) Un demodulateur lineaire de bonne qualite.

(3) Un moniteur de formes d'onde.

(4) Un nvectorscope."

(5) Les appareils sont connectes comme l'indique la figure 5.11.

5.14.2 Methode de mesure du gain differentiel

5.14.2.1 Introduire, a l'entree du modulateur a l'essai un signal module en
forme d'escalier.

5.14.2.2 Le signal module en escalier est produit en augmentant de fagon
periodique le niveau du signal de luminance et en le modulant a chaque
echelon avec une sous-porteuse couleur de 3,58 MHz dont l'amplitude
crete a crete est egale a 20 unites IRE. Le signal en escalier module
presente cinq echelons entre le niveau de suppression et le niveau de
reference du blanc. Les endroits ou les cretes du signal de
modulation de 3,58 MHz depassent le niveau de reference du blanc
peuvent, pour cet essai, etre ignores.

5.14.2.3 Le signal d'essai peut etre une image complete ou bien etre insere
dans l'intervalle de suppression de champ, lorsqu'il n'y a pas
d' inconvenient.

5.14.2.4 Afficher le signal demodule a l'ecran du moniteur de formes d'onde.

5.14.2.5 Faire les reglages necessaires aux commandes du moniteur de formes
d'onde. L'onde en escalier demodulee sera filtree par un filtre
passe-haut de chrominance afin que seule la composante sous-porteuse
soit affichee.

5.14.2.6 Regler la commande de gain vertical du moniteur de formes d'onde de
fagon a ce que l'amplitude de la sous-porteuse ayant l'amplitude crete
a crete le plus elevee soit egale a 100 unites IRE.

5.14.2.7 La valeur du gain differentiel est donnee par la difference
d'amplitude entre cet echelon et le plus petit echelon affiche.

5.14.3 Methode de mesure de la phase differentielle

5.14.3.1 Introduire, a l'entree du modulateur a l'essai un signal module en
forme d'escalier.

5.14.3.2 Le signal module en escalier est produit en augmentant de fagon
periodique le niveau du signal de luminance et en le modulant a chaque
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color sub -carrier whose peak -to -peak amplitude is 20 IRE units. The
modulated stairstep has five stepd between blanking level and .

reference white. Where the peaks of the 3.58 MHz modulation exceed
reference white, this may be ignored in the test.

5.14.3.3 The test signal may be either of the full frame type or may be
inserted in the field blanking interval, where convenient.

5.14.3.4 The measurement of the phase shift of the color sub -carrier as a
result of changes in the amplitude of the luminance signal is obtained
by displaying the demodulated signal on the vectorscope.

5.14.3.5 Set the controls of the vectorscope to the appropriate positions.

5.14.3.6 The maximum phase shift of the 3.58 MHz chrominance signal between any
two of the five luminance signal levels is the differential phase.

5.15 Frequency Response of Processors (Headend)

5.15.1 Equipment Required and Test Set -Up

(1) A spectrum analyzer.

(2) A sweep generator.

(3) The equipment is connected as shown in Figure 5.12.

5.15.2 Measurement Procedure

5.15.2.1 Operate the cable system under standard system operating conditions.

5.15.2.2 Connect the sweep generator to the equipment under test.

5.15.2.3 Connect the spectrum analyzer to the output of the equipment under
test.

5.15.2.4 Set the sweep generator for CW operation and adjust its signal
frequency to the centre frequency of the channel under test.

5.15.2.5 Adjust the sweep generator signal to a level 25 dB below the visual
carrier level viewed on the spectrum analyzer.

5.15.2.6 Connect the sweep generator directly to the spectrum analyzer and
verify that the sweep generator is producing a flat frequency response
curve over a 10 MHz frequency range on either side of the centre
frequency of the signal under test.

5.15.2.7 Reconnect the sweep generator and spectrum analyzer to the processor
under test.
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echelon avec une sous-porteuse couleur de 3,58 MHz dont l'amplitude
crate a crate est egale a 20 unites 'IRE. Le signal en escalier module
presente cinq echelons entre le niveau de suppression et le niveau de
reference du blanc. Les endroits ou les crates du signal de
modulation de 3,58 MHz depassent le niveau de reference du blanc'
peuvent, pour cette essai, etre ignores.

5.14.3.3 Le signal d'essai peut etre une image complete ou bien etre insere
dans l'intervalle de suppression de champ, lorsqu'il n'y a pas
d' inconvenient.

5.14.3.4 La mesure du dephasage de la sous-porteuse couleur produit par les
variations d'amplitude du signal de luminance est obtenue par
affichage du signal demodule sur le "vectorscope".

5.14.3.5 Faire les reglages necessaires aux commander du "vectorscope".

5.14.3.6 Le dephasage maximum du signal de chrominance de 3,58 MHz entre deux
des cinq niveaux du signal de luminance donne la phase differentielle.

5.15 Reponse en frequences des "processeurs" (tete de ligne)

5.15.1 Materiel requis et montage d'essai

(1) Un analyseur de spectre.

(2) Un generateur de balayage.

(3) Les appareils sont connectes comme l'indique la figure 5.12.

5.15.2 Methode de mesure

5.15.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.15.2.2 Brancher le generateur de balayage a l'appareil a l'essai.

5.15.2.3 Brancher l'analyseur de spectre a la sortie de l'appareil a l'essai.

5.15.2.4 Regler le generateur de balayage pour operer a ondes entretenues et
ajuster la frequence de son signal de sortie a la frequence centrale
du canal a l'essai.

5.15.2.5 Regler le niveau du signal du generateur de balayage a 25 dB sous le
niveau de la porteuse vision affichee sur l'analyseur de spectre.

5.15.2.6 Brancher le generateur de balayage directement a l'analyseur de
spectre et s'assurer que le generateur de balayage fournit une reponse
en frequence uniforme sur une largeur de bande de 10 MHz autour de la
frequence centrale du canal a l'essai.

5.15.2.7 Brancher a nouveau le generateur de balayage et l'analyseur de spectre
au "processeur" a l'essai.
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5.15.2.8 Measure and record the frequency response.

5.16 Frequency Response of Modulators (Headend)

5.16.1 Equipment Required and Test Set -Up

(1) A spectrum analyzer.

(2) A sideband analyzer.

(3) The equipment is connected as shown on Figure 5.13.

5.16.2 Measurement Procedure

5.16.2.1 Operate the cable system under standard operating conditions.

5.16.2.2 Connect the sideband analyzer to the spectrum analyzer.

5.16.2.3 Verify that the sideband analyzer is producing a flat response curve
from 0 MHz to at least 15 MHz.

5.16.2.4 Connect the sideband analyzer to the modulator under test.

5.16.2.5 Connect the spectrum analyzer to the RF output of the modulator under
test.

5.16.2.6 Tune the spectrum analyzer to the centre frequency of the channel
under test.

5.16.2.7 Adjust the sideband analyzer to display the response curve of the
equipment under test.

5.16.2.8 Measure and record the frequency response.

5.17 Subjective Evaluation of Performance Parameters

5.17.1 Equipment Required and Test Set -Up

(1) A good quality colour television receiver.

(2) A good quality FM stereo receiver.

(3) The television and FM receiver are connected to a test point.

5.17.2 Measurement Procedure

5.17.2.1 Operate the cable system under standard system operating conditions.

5.17.2.2 Tune the television or FM receiver to the channel under test.
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5.15.2.8 Mesurer et enregistrer la reponse en frequences.

5.16 Reponse en frequences des modulateurs (tete de ligne)

5.16.1 Materiel requis et montage d'essai

(1) Un analyseur de spectre.

(2) Un analyseur de bandes laterales.

(3) Les appareils sont connectes comme l'indique la figure 5.13.

5.16.2 Methode de mesure

5.16.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.16.2.2 Brancher l'analyseur de bandes laterales a l'analyseur de spectre.

5.16.2.3 S'assurer que l'analyseur de bandes laterales fournit une reponse en
frequences uniforme de 0 MHz a au moins 15 MHz.

5.16.2.4 Brancher l'analyseur de bandes laterales au modulateur a l'essai.

5.16.2.5 Brancher l'analyseur de spectre a la sortie radiofrequence du
modulateur a l'essai.

5.16.2.6 Ajuster l'analyseur de spectre a la frequence centrale du canal a
l'essai.

5.16.2.7 Ajuster l'analyseur de bandes laterales pour afficher la reponse en
frequences de l'appareil a l'essai.

5.16.2.8 Mesurer et enregistrer la reponse en frequences.

5.17 Evaluation subjective des parametres de performance

5.17.1 Materiel requis et montage d'essai

(1) Un televiseur couleur de bonne qualite.

(2) Un recepteur MF stereo de bonne qualite.

(3) Les recepteurs MF et de television sont relies a un point
d'essai.

5.17.2 Methode de mesure

5.17.2.1 Faire fonctionner le systeme de television par cable dans les
conditions normales de fonctionnement.

5.17.2.2 Syntoniser le recepteur MF ou de television sur le canal soumis a
l'essai.
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5.17.2.3 Observe the picture on the television receiver from a distance of six
to eight times the vertical dimension of the picture tube.

5.17.2.4 To approximate normal viewing conditions, ambient lighting shall be
subdued.

5.17.2.5 Independent observations shall be made by at least two experienced
persons and the rating obtained shall be the mean of the observations.

5.17.2.6 The relationship between the types of interference that can be
observed on a picture and the relevant performance parameters is given
in clause 5.17.3.

5.17.2.7 The subjective evaluation of a performance parameter is obtained as
follows:

(1) The type of interference causing impairment to the picture is
identified.

(2) The degree of impairment caused to the picture is evaluated in
terms of the impairment grade as described in part 2.

(3) Audio signal quality should be graded as good, acceptable or
poor.

5.17.3 Relationship Between Types of Interference and Performance
Parameters

5.17.3.1 Carrier to Noise Ratio

The subjective evaluation of the carrier to noise ratio is obtained by
looking for the presence of noise or snow.

5.17.3.2 TV and FM Audio Quality

The subjective evaluation of the TV and FM audio quality is obtained
by listening for audible background noises such as hiss, hum or buzz.

5.17.3.3 Carrier to Hum Ratio

The subjective evaluation of the carrier to hum ratio is obtained by
looking for the presence of wide horizontal bars slowly moving
vertically across the picture.

5.17.3.4 Crossmodulation Ratio

The subjective evaluation of the crossmodulation ratio is obtained by
looking for the presence of a pattern; for example, vertical or
diagonal bars moving slowly through the picture.
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5.17.2.3. Observer l'image du televiseur d'une distance de six a huit fois la
dimension verticale de la lampe-ecran.

5.17.2.4 La lumiere ambiante doit etre tamisee afin de simuler le plus possible
les conditions normales d'observation.

5.17.2.5 L'observation doit etre effectuee de maniere independante par au moins
deux personnes experimentees et le resultat obtenu devra etre la
moyenne entre les deux observations.

5.17.2.6 La relation entre les types de brouillage que l'on peut observer sur
une image et les parametres de performance correspondants est donnee a
l'article 5.17.3.

5.17.2.7 L'evaluation subjective d'un parametre de performance est obtenue de
la faQon suivante:

(1) Le type de brouillage responsable de la degradation de l'image
est identifie.

(2) Le degre de degradation de l'image est evalue en terme de la note
de degradation telle que definie a la partie 2.

(3) La qualite du signal audio doit etre notee comme etant bonne,
acceptable ou mauvaise.

5.17.3 Relation entre les types de brouillage et les parametres
de performance

5.17.3.1 Rapport porteuse/bruit

L'evaluation subjective du rapport porteuse/bruit s'effectue en
observant la presence de bruit ou de neige.

5.17.3.2 Qualite du signal audio MF et de television

L'evaluation subjective de la qualite du signal audio MF ou de
television s'effectue en pretant l'oreille aux bruits de fond audibles
tels les sifflements, les ronflements ou les bourdonnements.

5.17.3.3 Rapport porteuse/ronflement

L'evaluation subjective du rapport porteuse/ronflement s'effectue en
observant la presence de larges barres horizontales se deplagant
lentement a la verticale sur l'image.

5.17.3.4 Rapport de transmodulation

L'evaluation subjective du rapport de transmodulation s'effectue en
observant la presence de motifs; par exemple, des barres verticales ou
diagonales se deplagant lentement sur l'image.
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5.17.3.5 Carrier to. Beat and Composite Beat Ratios

The subjective evaluation of video -beat interference is obtained by
looking for the presence of vertical, diagonal or horizontal patterns
in the picture.

5.17.3.6 Echo Rating

The subjective evaluation of echo is obtained by looking for the
presence of images with horizontally displaced outlines.

5.17.3.7 Chrominance-Luminance Delay Inequalities

The subjective evaluation of chrominance-luminance delay inequalities
is obtained by looking for the presence of the "funny paper" effect
(called color ghost or echo) where the colour information is not lined
up with the luminance picture information. The picture elements are
slurred and carried over to the next picture element, visually
appearing as a smeared picture.



- 33-

5.17.3.5 Rapports porteuse/battement et porteuse/battement composite

L'evaluation subjective du brouillage par battement s'effectue en
observant la presence de motifs verticaux, diagonaux ou horizontaux
sur l'image.

5:17.3.6 Facteur d'echo

L'evaluation subjective de l'echo s'effectue en observant la presence
d'images deplacees horizontalement.

5.17.3.7 Inegalites de retard des signaux de chrominance et de -luminance

L'evaluation subjective des inegalites de retard des signaux de
chrominance et de luminance s'effectue en observant la presence de
fantome couleur ou d'echo produit lorsque l'information de couleur
n'est pas alignee avec l'information de luminance de l'image. Les
elements de l'image sont brouilles et reportes sur l'element d'image
voisin, donnant ainsi a l'image une apparence marbree.
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STANDARD TEST POINT SPECTRUM ANALYZER

000

0 e e
= = MO

I I I
0 CI @

FIGURE 5.1 Arrangement of Test Equipment for the Measurement of Television,
FM and Pilot Carrier Levels and Carrier to Noise 7.atio.

STANDARD TEST
POINT SPECTRUM ANALYZER OSCILLOSCOPE

FIGURE 5.2 Arrangement of Test Enuipment for the Measurement of Carrier
to Hum natio.
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FIGURE 5-1 Montage du materiel d'essai pour la mesure des niveaux des porteuses
pilote, PI' et de television et du rapport porteuse/bruit.

FIGURE 5'2 nontage du materiel d'essai pour la mesure du rapport porteuse/
ronflement.
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FIGURE 5.3 Arrangement of Test Equipment for the !!easurement
Crossmodulation Ratio.

FIGURE 5.4 Arrangement of Test equipment for the :leasurement of Carrier to Beat

Ratio and Carrier to Composite Beat Ratio.
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FIGURE 5'3 Montage_ du :nat6riel d'essai pour la raesure du rapport de
transmodulation.

FIGURE 5.4 Montage du materiel d'essai pour la mesure du rapport porteuse/
battement et porteuse battement composite.
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TEST SIGNAL GENERATOR
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C\.)

MODULATOR

CABLE SYSTEM
UNDER
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ATTENUATOR
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OSCILLOSCOPE

DEMODULATOR

ATTENUATOR

FIGURE 5.6 Arrangement of Test Equipment for the leasurement of Ecno dating.
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CABLE SYSTEM
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SPECTRUM ANALYZER

STANDARD TEST POINT

FIGURE 5.7 Arrangement of Test Equipment for the :leasurement of
7requency Response of Broadband System.
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FIGURE 5-6 Montage du materiel d'essai pour la mesure du facteur d' ='.ic.
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FIGURE 5.7 liontage du materiel d'essai pour la mesure de la reponse en
frequences s,starle a large '7.3nde.
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FIGURE 5.8 Arrangement of Test Equipment for the Measurement of
Chrominance-Luminance Delay Inequalities.
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FIGURE 5.9 Arrangement of Test Equipment for the Measurement of
System Radiation.
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FIGURE 5.8 Montage du material d'essai pour la mesure des inegalites de
retard des signaux de chrominance et de luminance.
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FIGURE 5.9 Montage du materiel d'essai oour la mesure du rayonnement du
system.
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FIGURE 5.10 Arrangement of Test Equipment for the easurement of the
Frequenc7 Stability of Carriers.
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FIGURE 5.11 Arrangement of Test Equinment for the easurement of
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FIGURE 5.10 'Montage du materiel d'essai pour la mesure de stabilite des frequences
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FIGURE 5.11
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'tentage du materiel d'essai pour la mesure du gain et de la phase
differentials des modulateurs.
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FIGURE 5.12 Arrangement of Test Equipment for the Measurement of Frequency
Response of Processors (Headend).
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FIGURE 5.13 Arrangement of Test Equipment for the neasurement of Frequency
Response of nodulators (Headend).
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FIGURE 5.12 Montage du materiel d'essai pour la mesure de la reponse en
frequencesdes'processeurs" (t'ete de ligne).

ANALYSEUR DE BANDES LATERALES

MODULATEUR

L'ESSAI

ThALYSEUR OE SPECTRE

FIGURE 5.13 Montage du materiel d'essai pour la mesure de la reponse en
frequences des modulateurs (fete de ligne).
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. PART 6

PROCEDURES - APPLICATIONS

6.1 General

6.1.1 This part provides information concerning departmental requirements and
procedures to be followed in applying for a Technical Construction and
Operating Certificate (TC & OC) for a new system or to amend an existing
system.

6.1.2 Additional information concerning these requirements is given in the
following:

(1) Manual for Filing Applications for Technical Construction and
Operating Certificates for AM, FM and TV Broadcasting Transmitting
Undertakings and Broadcasting Receiving Undertakings (Cable
Television).

(2) Broadcast Procedure 1, Rule 6, Issue 7, "Selection of Antenna Sites
for AM, FM and TV Broadcasting Stations and Cable Television
Systems".

6.2 Application for Exemption

6.2.1 Category D systems which distribute only on standard VHF television or
FM channels and which are not interconnected with any other systems may
qualify for an exempt category TC & OC.

6.2.2 System operators which have been granted an exempt category TC & OC are
not required to submit a technical brief or an application for a new
system or any application for changes to an existing system as long as
they meet the criteria for exemption.

6.2.3 System operators wishing to apply for exempt status must submit form No.
16-878, "Application for a Technical Construction and Operating
Certificate for a Broadcasting Receiving Undertaking (Exempt Category
Cable Television System)".

6.2.4 The granting of exempt status does not relieve any category D systems
from the requirement to obtain from the Department a licence for the
installation and operation of any associated radio apparatus such as
earth station or microwave facilities, and to obtain an antenna site
clearance from the Ministry of Transports.
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PARTIE 6

METHODES DE SOUMISSION DES DEMANDES

6.1 Generalites

6.1.1 Cette partie du document contient des renseignements concernant les
exigences du Ministere et la methode a suivre lors de la soumission
des demandes de certificats techniques de construction et de
fonctionnement (CTCF) d'un nouveau systeme ou de modification d'un
systeme existant.

6.1.2 Des renseignements supplementaires concernant ces exigences peuvent
etre trouves dans les documents suivants:

(1) "Presentation des demandes de certificats techniques de
construction et de fonctionnement relatifs aux entreprises
d'emission de radiodiffusion MA, MF et televisuelles et aux
entreprises de reception de radiodiffusion (television par
cable)".

(2) Procedure no 1 concernant la radiodiffusion, reglement 6, 7ieme
edition, "Choix de l'emplacement de l'antenne d'une station de
radiodiffusion MA, MF ou de television et d'un systeme de
television par cable".

6.2 Soumission de demandes de dispenses

6.2.1 Les systemes de categorie D ne distribuant que sur des canaux MF ou
des canaux VHF normaux et qui ne sont raccordes a aucun autre systeme
peuvent qualifier pour un CTCF de systeme ayant droit a une dispense.

6.2.2 Les exploitants de systeme ayant regu un CTCF auquel s'applique le
droit a la dispense n'ont pas a soumettre de memoire technique ou
demande concernant un nouveau systeme ou demande pour apporter des
modifications a un systeme existant, tant et aussi longtemps qu'ils
respectent les condition de la dispense.

6.2.3 Les exploitants de systemes desirant une dispense doivent soumettre
une formule no 16-878, "Demande de certificat technique de
construction et de fonctionnement pour une entreprise de reception de
radiodiffusion. (Type de systeme de television par cable auquel
s'applique le droit a la dispense)".

6.2.4 L'octroi de la dispense ne decharge aucun systeme de categorie D de
l'obligation d'obtenir du Ministere une licence en vue de
l'installation et de l'exploitation d'appareils radio connexes, telles
les stations terriennes et les installations micro-ondes, et d'obtenir
du Ministere des Transports une autorisation relativement a
l'emplacement de l'antenne.
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6.3 Licensing Requirements for Microwave or Earth Terminal Facilities

Where the use of facilities for the reception of microwave or satellite
signals are contemplated, applicants must submit appropriate
applications to the Department for these services in compliance with
established requirements.

6.4 Provincial and Municipal Laws and Regulations

6.4.1 The planning and design of new cable television systems, or changes to
existing systems, and the preparation of technical briefs submitted in
support of such applications will normally require the services of a
Professional Engineer with the necessary experience in the field of
cable distribution. Applicants are advised to contact the appropriate
Provincial or Territorial Engineering Association to ensure that the
preparation of various submissions to the Department is in compliance
with the Professional Engineering Act of the Province or Territory
concerned.

6.4.2 It is the responsibility of the individual or firm to comply with the
applicable legislation concerning the practice of engineering and any
valid municipal regulations.

6.5 Agreements Involving the Leasing of Distribution Facilities

When an applicant enters into a contractural agreement with a common
carrier for the use of the distribution facilities of that agency, a
copy of the proposed contract may be required by the Department for
review in relation to the technical requirements herein. Contracts
involving the lease of distribution facilities must include appropriate
clauses to ensure that the technical standards and operational
requirements of the Department will be met.

6.6 Filing of Applications

Applications and supporting documentation, including technical briefs,
are to be filed with the Director, Broadcasting Regulation Branch,

Telecommunication Regulatory Service, Department of Communications, 300
Slater Street, Ottawa, Ontario, KlA 008.

6.7 Application for New Systems

For a TC & OC for a new broadcast receiving undertaking, applicants
shall submit the following supporting documentation:

(1) Three copies of a completed form No. 16-8, "Application for a
Technical Construction and Operating Certificate for a New
Broadcasting Receiving Undertaking".
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6.3 Exigences pour la delivrance de licences pour des installations
micro-ondes ou des stations terriennes

Lorsque l'on projete d'utiliser des installations micro-ondes ou des
stations terriennes pour la reception de signaux, le demandeur doit
presenter au Ministere les demandes necessaires pour ces services en
accord avec les exigences etablies.

6.4 Lois et reglements municipaux et provinciaux

6.4.1 La planification et la conception de nouveaux systemes de television
par cable, les modifications a apporter a des systemes existants et la
preparation de memoires techniques presentes a l'appui de telles
demandes, necessitent generalement les services d'un ingenieur
possedant l'experience necessaire dans le domaine de la distribution
par cable. Les demandeurs sont avises de contacter l'association
d'ingenieurs provinciale ou territoriale concernee pour s'assurer que
la preparation des differents documents a soumettre au Ministere est
conforme aux lois relatives a la profession d'ingenieur de la province
ou du territoire particulier en cause.

6.4.2 C'est la responsabilite de l'individu ou de l'entreprise concernee de
se conformer, en ce qui a trait a la pratique du genie, avec la
legislation qui s'applique ainsi qu'avec tous reglements municipaux
valides.

6.5 Ententes impliquant la location d'installations de distribution

Lorsqu'un demandeur conclut une entente contractuelle avec une societe
exploitante de telecommunications en vue d'utiliser les installations
de distribution de cette societe, une copie du contrat projete pourra
etre exigee par le Ministere pour examen en ce qui a trait aux
exigences techniques tel que definies dans be document. Les contrats
impliquant la location d'installations de distribution devront inclure
des clauses appropriees pour assurer que les normes techniques et
exigences d'exploitation du Ministere seront respectees.

6.6 Presentation des demandes

Les demandes et les documents a l'appui, y compris les memoires
techniques, doivent etre envoyes au Directeur, Direction de la
reglementation de la radiodiffusion, Service de la reglementation des
telecommunications, Ministere des Communications, 300 rue Slater,
Ottawa, Ontario, K1A 008.

6.7 Demandes concernant les nouveaux systemes

Pour un certificat technique de construction et de fonctionnement pour
un nouveau systeme de reception de radiodiffusion, les demandeurs
doivent soumettre les documents suivants:

(1) Trois exemplaires completes de la formule no 16-8, "Demande d'un
certificat technique de construction et de fonctionnement
concernant une nouvelle entreprise de reception de
radiodiffusion".
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(2) Three copies of Form 16-879 "Particulars of Proposed Site and Radio
Antenna Structures", for each antenna site.

(3) Three copies of a technical brief following a favorable license
decision by the CRTC. The technical brief must be approved by the
Department prior to commencement of construction.

6.8 Details Required in Technical Brief for New Systems

6.8.1 Summary Sheet

A summary sheet as per Appendix I shall be included.

6.8.2 Introduction/Purpose

A general statement on the purpose of the brief and its identification
relative to a particular application is required.

6.8.3 Received Signal Analysis

6.8.3.1 For each television and FM signal proposed for distribution by the cable
television system the following information is to be provided:

(1) Details on the source of the signal including call sign, location
of broadcasting station, whether received off -air, by micro -wave,
earth station etc. or generated locally;

(2) the expected grade of signal available at the receive site;

(3) An analysis of any potential source of interference in the
environment, such as harmonic or spurious radiation from
transmitters, power lines, and other man-made noise sources;

(4) An analysis on the effect of strong local signals which could
overload the receiving equipment and possibly affect the reception
of adjacent and co -channel signals.

6.8.3.2 Where necessary, for each class T. signal received off -air, a propagation
study, including path profile graphs to determine the predicted field
intensities at the antenna, shall also be included.

6.8.3.3 For class I signals received from satellites, details related to
expected signal quality shall be included.
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(2) Trois exemplaires de la formule 16-879, "Details sur
l'emplacement et les batis d'antenne radio", pour chacun des
sites d'antennes.

(3) Trois copies du memoire technique a etre envoyees apres que le
CRTC a pris la decision d'accorder une licence. Le memoire
technique doit etre approuve par le Ministere avant que les
travaux de construction puissent commencer.

6.8 Details exiges dans les memoires techniques concernant les
nouveaux systemes

6.6.1 Details sommaires

Preparer selon le modele donne a l'Annexe I.

6.8.2 Introduction et objet

Un enonce general de l'objet du memoire ainsi que son identification
en ce qui concerne la demande en question sont exiges.

6.8.3 Analyse du signal regu

6.8.3.1 Pour chaque signal de television et de MF que le systeme de television
par cable se propose de distribuer, les renseignements suivants
doivent etre fournis:

(1) Les details concernant la source du signal, incluant l'indicatif
d'appel, l'emplacement de la station de radiodiffusion, s'il
s'agit d'un signal regu par captage direct, micro-ondes, par
station terrienne, etc. ou d'un signal produit localement.

(2) La qualite du signal que l'on croit pouvoir obtenir a
l'emplacement de reception.

(3) Une analyse de toute source possible de brouillage provenant de
l'environnement, comme les rayonnements harmoniques ou parasites
d'emetteurs, de lignes electriques et autres sources de bruits
industriels.

(4) Une analyse de l'effet de signaux locaux forts qui pourraient
causer une surcharge de l'equipement de reception et nuire a la
reception d'une station sur un meme canal ou un canal adjacent.

6.8.3.2 Lorsque necessaire, pour chaque signal de classe I regu par captage
direct, fournir une etude de propagation, incluant les profils de
sentier pour determiner les intensites de champ regues a l'antenne.

6.8.3.3 Pour les signaux de classe 1 regus de satellites, les details
concernant la qualite du signal que l'on croft pouvoir obtenir doivent
etre fournis.
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6.8.4 Restricted Television Channels

6.8.4.1 Where restricted television channels are proposed for the distribution
of class I signals, an analysis showing adequate justification for the
use of these channels shall be provided.

6.8.4.2 The analysis shall determine the extent of the impairment for a

particular channel, taking into account the field strengths of the
interfering signal, the use of phase -lock techniques, the expected
percentage of converters to be used in the system, etc.

6.8.5 Headend Equipment

6.8.5.1 A block diagram shall be included, showing antennas, preamplifiers,
processors, modulators and other related equipment, and indicating
signal flow.

6.8.5.2 Where synchronous carrier techniques are being used, details on
pertinent headend equipment shall be included.

6.8.6 Map

A topographical map of the area to be served by the cable television
system shall be enclosed, showing the route of the longest trunk line,
and the boundaries of the proposed service area.

6.8.7 Basic System Design

6.8.7.1 The following design information is to be provided for the system from
the beginning of the longest trunk line to the expected worst case
subscriber location:

(1) Type, characteristics and length of the transmission lines;

(2) Type, characteristics and number of cascaded amplifiers;

(3) Television and FM carrier levels throughout the system;

(4) Calculated carrier to noise ratio;

(5) Calculated crossmodulation;

(6) Calculated carrier to beat ratio (intermodulation);

(7) Calculated carrier to composite beat ratio;

(8) Minimum isolation between subscriber terminals, including those in
apartment buildings;

(9) Calculated chrominance-luminance delay inequalities where
bi-directional facilities are used.
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6.8.4 Canaux de television a usage limite

6.8.4.1 Lorsque des canaux de television a usage limite sont proposes pour la
distribution de signaux de classe I, une analyse justifiant cette
utilisation doit etre fournie.

6.8.4.2 L'analyse doit determiner l'etendue de la deterioration de la qualite
de transmission pour le canal en question en tenant compte des
intensites de champ du signal brouilleur, de l'utilisation de
techniques de verrouillage de phase, de la proportion de
convertisseurs utilises dans le systeme, etc.

6.8.5 Materiel de tete de ligne

6.8.5.1 Un schema synoptique doit aussi etre inclus, indiquant les antennes,
les preamplificateurs, les "processeurs", les modulateurs et autres
pieces d'equipement connexe et montrant le trajet du signal.

6.8.5.2 Lorsque des techniques a porteuses synchrones sont utilisees, une
description detaillee de l'equipement de tete de ligne s'y rapportant
devra etre incluse.

6.8.6 Carte

Une carte topographique de la region qui sera desservie par le systeme
de television par cable doit etre fournie. Cette carte doit indiquer
la route de la ligne principale la plus longue ainsi que les limites
de la zone de desserte projetee.

6.8.7 Conception fondamentale du systeme

6.8.7.1 Les details de conception suivants sur le systeme, a partir du debut
de la ligne principale la plus longue jusqu'au plus difficile cas
anticipe d'emplacement d'abonne, doivent etre fournis:

(1) Type, caracteristiques et longueur des lignes de transmission;

(2) Type, caracteristiques et nombre d'amplificateurs en cascade;

(3) Niveaux des porteuses MF et de television a travers le systeme;

(4) Rapport porteuse/bruit calcule;

(5) Rapport de transmodulation calcule;

(6) Rapport porteuse/battement calcule (intermodulation);

(7) Rap:Doc,: porteuse/battement composite calcule;

(8) Isolement minimum entre les terminaux d'abonnes, y compris ceux
situes dans des blocs appartements;

(9) Les inegalites de retard des signaux de chrominance et de
luminance calculees lorsqu'il y a exploitation en mode
bidirectionnel.
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6.8.7.2 Where microwave links or other long distance transmission facilities for
point-to-point carriage are required, sufficient information shall be
provided to show how they relate to the overall system performance.

6.9 Structural Adequacy of Antenna System

6.10

The antenna installation shall be carried out in accordance with the
standards referred to in form No. 16-619 entitled "Data Required
Regarding the Structural Adequacy of Antenna Supporting Structures for
Broadcasting Undertakings". This form, completed and certified, must be
submitted to the Department when the antenna installation has been
completed. The requirements apply to antenna structures which are over
25 metres in height above base when the base is on the ground, or over
15 metres in height when the base is on a building. In the case of
complex structures such as parabolic antennas, which may be shorter than
the above heights, but which cover a large area and are therefore
subject to high wind and ice loads, a form shall also be submitted. For
shorter, more simple structure a form is not required but it is
recommended that the applicant comply with a code of good engineering
practice such as that outlined in Appendix A of CSA Standard C22.1-1978,
Canadian Electrical Code, Part 1.

Application for Amendments to Existing Systems

6.10.1 For amendments to an existing system, applicants shall submit three
copies of completed form 16-9, "Application To Change The Facilities of
a Broadcasting Receiving Undertaking".

6.10.2 Where a change to a cable system involves major design work such as the
introduction of augmented channel capacity or a significant extention of
service area, the submission of additional information in the form of a
technical brief showing that the standards and requirements are met may
be required.

6.10.3 Where changes in headend such as change in location, increase in antenna
heights or the addition of new headends are proposed, three copies of
Form 16-879 "Particulars of Proposed Site and Radio Antenna Structures",
are required.

6.11 Changes for Which an Application is Not Required

6.11.1 The following changes to an existing cable TV system do not require an
application to the Department for a charge ,o the Technical Construction
and Operating Certificate:

(1) Changes in channel distribution which involve only channel
conversions (moving a signal from one channel to another) except as
indicated in clause 6.12;
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6.8.7.2 Lorsque des liaisons a micro-ondes ou autres installations de
transmission a longue portee entre deux points fixes sont requises,
des renseignements suffisants devront etre donnes afin d'indiquer leur
contribution a la performance du systeme global.

6.9 Resistance de construction des batis d'antenne

L'installation de l'antenne doit etre effectuee conformement aux
normes indiquees dans la formule no 16-619, "Donnees requises au sujet
de la resistance de construction des batis d'antenne des entreprises
de radiodiffusion". Cette formule, dament remplie et certifiee, devra
etre presentee au Ministere lorsque l'installation de l'antenne aura
ete completee. Les exigences s'appliquent aux batis d'antenne ayant
une hauteur de plus de 25 metres au-dessus de leur base lorsque
celle-ci repose sur le sol, et de plus de 15 metres lorsque la base
repose sur un immeuble. Dans le cas de batis complexes comme pour les
antennes paraboliques dont la hauteur peut etre inferieure aux
hauteurs qui precedent mais qui couvrent une plus grande surface et
sont par consequent exposees a de forts vents et au poids de la glace,
une formule devra aussi etre presentee. Pour les batis moins hauts et
plus simples, une formule n'est pas exigee mais it est recommande que
le demandeur se conforme aux regles de l'art comme celles qui sont
exposees a l'annexe A de la norme C.22.1-1978 de 1'Association
canadienne des normes (ACNOR), Code canadien de l'electricite,

Partie 1.

6.10 Demandes en vue de modifications a des systemes existants

6.10.1 Pour les demandes de modification d'un systeme existant, les
demandeurs doivent soumettre trois exemplaires <lament remplis de la
formule 16-9, "Demande de modification des installations d'une
entreprise de reception de radiodiffusion."

6.10.2 Lorsqu'il s'agit d'une modification importante telle l'introduction de
capacite augmentee ou une expansion non negligeable de la zone de
desserte, it peut devenir necessaire de soumettre des renseignements
supplementaires sous la forme d'un memoire technique demontrant que
les normes et les exigences seront satisfaites.

6.10.3 Lorsque des modifications a la tete de ligne tel qu'un changement
d'emplacement, une augmentation de la hauteur des antennes ou
l'addition de nouvelles tetes de ligne sont projetees, trois
exemplaires de la formule 16-879, "Details sur l'emplacement et les
batis d'antenne radio", sont exiges.

6.11 Modifications pour lesquelles une demande n'est pas exigee

6.11.1 Les modifications sui -antes a un systeme de television par cable
existant ne necessitent pas la soumission au Ministere d'une demande
de modification du certificat technique de construction et de
fonctionnement:

(1) Modifications a la distribution des canaux impliquant seulement
une conversion de canal (deplacement d'un signal d'un canal sur
un autre) sauf pour ce qui est indique a l'article 6.12;
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(2) Signal deletions;

(3) The introduction of additional broadcast signals in accordance with
the technical standards and signal quality requirements described
in this document.

6.11.2 Licensees are expected to infcrm the Department of channel changes as
they occur. The provision of "channel finder cards" or similar
information sent to subscribers would be adequate for this purpose.

6.12 Changes for which an Application is Required

6.12.1 The following changes to an existing cable system require that an
application be submitted to the Department for a change to the Technical
Construction and Operating Certificate:

(1) Change in system capacity (the introduction of services in the
sub -low, mid -band, super -band or hyper -band);

(2) The introduction of services on multiple cables;

(3) The introduction of pay -TV and/or scrambling of signals;

(4) The introduction of services using two-way capability;

(5) The introduction of non -programming services including interactive
services (fire, burglar alarm, Telidon, etc.);

(6) An increase in service area;

(7) Changes in headend such as change in location, increase in antenna
heights, the addition or deletion of headends, etc.;

(8) Interconnection of systems;

(9) The introduction of signals on channels A, B or C.

(10) The use of restricted channels for the distribution of class I
signals;

(11) The addition of system control or radiation monitoring signals;

(12) Conversion of headend equipment to introduce or delete synchronous
carrier techniques;

(13) The use of non-standard frequencies involving offsets greater than
allowed under this Broadcast Procedure;
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(2) Suppression de signaux;

(3) L'introduction de signaux de radiodiffusion additionnels
conformement aux normes techniques et aux exigences de qualite de
signal decrites dans ce document.

6.11.2 Les titulaires de licence doivent informer le Ministere de toutes
modifications apportes a la distribution de canaux. L'envoi au
Ministere d'une "fiche repere" indiquant les canaux ou autre source
d'information similaire qui sont normalement envoyees aux abonnes
serait suffisant.

6.12 Modifications pour lesquelles une demande est exigee

6.12.1 Une demande de modification du certificat technique de construction et
de fonctionnement doit etre adressee au Ministere pour apporter les
modifications suivantes a un systeme de television par cable existant:

(1) Changement a la capacite du systeme (introduction de services
dans la bande inferieure, la bande moyenne, la bande superieure,
ou l'hyperbande);

(2) Introduction de services par cables multiples;

(3) Introduction de la television a peage et/ou de codage de signaux;

(4) Introduction de services utilisant des installations
bidirectionnelles;

(5) Addition de services autres que de programmation, y compris les
services interactifs (avertisseur d'incendie, systeme d'alarme
anti-vol, Telidon, etc.)

(6) Accroissement de la zone de desserte;

(7) Modifications de la tete de ligne tel qu'un changement
d'emplacement, une augmentation de la hauteur des antennes,
l'addition ou la suppression de tetes de ligne, etc.;

(8) Interconnexion de systemes;

(9) Introduction de signaux sur les canaux A, B ou C;

(10) Utilisation de canaux a usage limite pour la distribution de
signaux de classe I;

(11) Addition de signaux pour le contrOle du systeme et la
surveillance du rayonnement;

(12) Conversion du materiel de tete de ligne pour introduire ou
supprimer des techniques a porteuses synchrones;

(13) Utilisation de frequences non standards impliquant des decalages
superieurs a ceux permis dans cette Procedure sur la
radiodiffusion;
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(14) Changes in system configuration involving the use of VHCM, fibre
optics, FM transmission, etc.;

(15) Any change which is not in accordance with the requirements
outlined in this Broadcast Procedure.

6.13 Changes for Which a Technical Brief May be Required

6.13.1 Applications for changes involving extensive design or re -design such as
changes in channel capacity, substantial increases in service area
involving either new trunk lines or significant extension of existing
lines, relocation of headend(s), the introduction of bi-directional
facilities etc., will normally require supporting documentation in the
form of a technical brief demonstrating the technical feasibility of the
proposal.

6.13.2 In some circumstances, where the initial system conception and design
took into account such future changes (new systems designed for
augmented channel capacity), the Department may waive all or parts of
this requirement.

6.13.3 While supporting technical briefs for changes should generally follow
the requirements for new system briefs, they should more specifically
deal in detail with the changes proposed.

6.14 Details Required in Technical Brief for the Introduction of
Augmented Channel Capacity

6.14.1 Where the introduction of services on supplementary channels is
concerned, measurements performed on all pertinent parameters at the
extremities of the system with the proposed channel loading may be used
to supplement calculations. In particular, the following should be
addressed in the technical brief:

(1) Subscriber isolation;

(2) Carrier to beat ratio and composite beat ratio (intermodulation);

(3) Radiation;

(4) Ingress;

(5) Carrier to noise ratio.

6.14.2 The technical brief shall outline proposed plans for the implementation
of a monitoring programme for radiation detection specifying specific
monitoring frequencies and equipment used.
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(14) Modifications de la configuration du systems impliquant
]'utilisation de MOTGC, de fibres optiques, de transmission MF,
etc.;

(15) Toute modification non prevue par les exigences enoncees dans
cette Procedure sur la radiodiffusion.

6.13 Modifications pour lesquelles un memoire technique peut etre
exige

6.13.1 Les demandes relatives a des modifications impliquant des changements
importants, tel qu'un changement a la capacite du systeme, un
accroissement important de la zone de desserte, ]'addition de
nouvelles lignes principales ou un prolongement important des lignes
existantes, le deplacement de la ou des tetes de ligne, l'introduction
d'installations bidirectionnelles, etc. devront normalement etre
accompagnees d'un memoire technique demontrant la faisabilite du
projet.

6.13.2 Dans certaines circonstances, si la conception et les plans originaux
du systeme tenaient compte de la possibilite de telles modifications
ulterieures (nouveaux systemes congus pour une capacite augmentee), le
Ministere peut renoncer, en tout ou en partie, a cette exigence.

6.13.3 Bien que les memoires techniques a l'appui des demandes de
modifications devraient generalement respecter les memes exigences que
celles relatives aux memoires se rapportant aux nouveaux systemes, ils
devraient insister plus particulierement sur les modifications
proposees.

6.14 Details exiges dans un memoire technique se rapportant a
l'introduction d'une capacite augmentee

6.14.1 Dans le cas de l'introduction de services sur canaux supplementaires,
des mesures de tous les parametres importants, effectuees aux
extremites du systeme en employant tous les canaux proposes, peuvent
etre utilisees pour completer les calculs. Les parametres suivant
devraient, en particulier, etre consideres dans le memoire technique:

(1) l'isolement de l'abonne;

(2) le rapport porteuse/battement et le rapport porteuse/battement
composite (intermodulation);

(3) le rayonnement;

(4) ]'intrusion de signaux;

(5) rapport signal/bruit.

6.14.2 Le memoire technique devra aussi contenir les plans relatifs a
l'implantation d'un programme de surveillance et de detection du
rayonnement specifiant les frequences de surveillance et le materiel
utilise.
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6.1.5 Details Required in Technical Brief for Extension of Service Area

Technical briefs in support of applications for extension of service
areas should, where possible, include measurements of pertinent
parameters at the extremities of the present trunk which will serve the
extended area. Calculations of system performance can be extrapolated
from these measurement results.
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6.15 Details exiges dans un memoire technique se rapportant a un
accroissement de la zone de desserte

Les memoires techniques presentes a l'appui de demandes
d'accroissement d'une zone de desserte devraient, dans la mesure du
possible, contenir les mesures de tous les parametres pertinents
effectuees aux extremites de la ligne principale qui servira la zone
de desserte augmentee. Une extrapolation des performances du systeme
pourra ensuite etre realisee grace a des calculs bases sur les
resultats de ces mesures.
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APPVIDIX I

ANNEXE I

NEW BROADCASTING RECEIVING UNDERTAKING

(CABLE TELEVISION)

SUMARY SHEET

NOUVELLE ENTREPRISE DE RE-CEPTION,

DE RADIODIFFUSION (TELEVISION PAR CABLE)

D&AILSSOMAIRES

DATE / /

1. GENERAL/GriffRALIffs

NAME OF APPLICANT/NOM DU REQUERANT TEL. NO. /Nu. DE TEL.

ADDRESS OF HEAD OFFICE/ADRESSE ENREGISTREE DU SINE SOCIAL POSTAL CODE/
CODE POSTAL

NAME OF ENGINEERING CONSULTANT/NOM DE L'INGENIEUR-CONSEIL TEL. NO./NO. DE TEL.

ADDRESS OF ENGINEERING CONSULTANT/ADRESSE DE L'INGENIEUR-CONSEIL POSTAL CODE/
CODE POSTAL

NUmBER OF CONNECTED SUBSCRIBERS/
NOMBRE D'ABONNIS RACCORDIS

LOCALITIES SERVED BY THE SYSTEM/LOCALITft DffSSERVIES PAR LE SYSTLE

NIRMER OF POTENTIAL SUBSCRIBERS/
NMIBRE n'ABorrifs EVENTUELS

2. HEADEND ANTENNA SITE/EMPLACEMIT DES ANTENNES DE TETE DE LIME (NOTE 1)

RECEIVING SITES/EIPLACMENTS DE RECEPTION GEOGRAPHICAL CO-ORDENATES/COORDONNEES GEOGRAPHIQUES

o I. N. LATITUDE
LATITUDE N.

o ..w. LONGITUDE
LONGITUDE O.

o , . N. LATITUDE
N,

o ,
W. LONGITUDE
LONGITUDE O.

o ,LATITUDE.. N. -ITTEIUDE
LATITUDE N.

o , i. LUNIAILDL
LONGITUDE O.

°

. n N. ATITUDE
LATIL TUDE N.

o .
LU-;61.

LONGITUDELOL0.oN., ,, LATiTU9E,
LATITUDE N.

0 , ,, W. LUN(,111.11_

LONGITUDE O.

3. SIMALS TO BE DISTRIBUTFD/SIGNAM DUE VOUS PRCJETEZ DF DIcTPTROF2 (NOTE 1)

STATION
CALL SIGN

INDICATIF
D'APPEL DE
LA STATION

'NOTE 2)

TYPE OF
E/USSION

'

GENRE
D'E54SSION

LOCATION OF
TRANSMITTING STATION

EMACEMEliT DE LA
STATION EMETTRICE

(NOTE 3)
TYPE OF
STATION

GENRE DE
STATION

(NOTE 4)

DISTANCE

(km)

RECEIVED
FREQUENCY

OR CHANNE'

FRLMUENCE OU
CANAL REgU

DISTRIBUTED
CHANNEL

CANAL DE
DISTRIBUTION

EXPECTED GRADE OF SIGNAL

QUALITiPPIVUE DU SIGNAL

Nn7FS: NOTES
1. 1f more space is required, use a separate sheet. 1. S'il n'y a pas suffisamment d'espace, utiliser une feuille

separee.

2. Use TV for television, FM for frequency modulation,
AM for amplitude modulation. ND for shortwave.

2. Utiliser TV pour la television, 11F pour monulation de frequence,
MA pour modulation d'amplitude et OC pour ondes courtes.

3. Use local, regional, distant, pay -Tv, satellite,
local origination.

4. Indicate the distance (in km) between the receiving
site and the station's transmitting site.

3. Utiliser locale, regionale, eloignee, television payante,
satellite, emission locale.

4. Indiquer la distance (en km) entre l'emplacement de reception
et l'emplacemeat d'emission de la station.
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PART 7

PROCEDURES - PROOFS

7.1 General

7.1.1 This part provides information concerning departmental requirements and
procedures for proof of performance submissions.

7.1.2 All proofs of performance submitted to the Department must show that the
system performance is essentially meeting the operational requirements
and technical standards of the Department. Where only minor problems
with system performance are observed, a proof of performance can be
submitted, provided that a description of corrective action to be taken
is included in the submission.

7.1.3 The details to be included in the technical submissions are dependent on
the particular system category and on whether the system operates with
augmented channel capacity or bi-directional facilities.

7.2 Exemption

Category D systems which have been granted an exempt category TC & OC,
are not required to file a proof of performance.

7.3 Professional Engineering Requirements

7.3.1 The preparation of a proof of performance will normally require the
services of a Professional Engineer with experience in the field of
system distribution. System operators are advised to contact the
appropriate Provincial or Territorial Engineering Association to ensure
that work associated with the preparation of proofs of performance is in
compliance with the Professional Engineering Act of the Province or
Territory concerned.

7.3.2 It is the responsibility of the individual or firm, insofar as the
practice of engineering is concerned, to comply with the applicable
legislation in the Province or Territory concerned.

7.4 Schedule for Submissions

7.4.1 For new systems, a proof of performance must be submitted to the
Department within one year after the commencement of service.

7.4.2 For an existing system, an operator must submit a proof of performance
one year prior to the expiry date of his TC & OC, which normally occurs
at five year intervals.

7.4.3 For major changes to a system, such as the introduction of augmented
channel capacity or extensive increases in service area, the Department



- 50 -

PARTIE 7

METHODE DE PRESENTATION DES PREUVES DE PERFORMANCE

7.1 Generalites

7.1.1 Cette partie contient des renseignements concernant les exigences du
Ministere et la methode de presentation des preuves de performance.

7.1.2 Toutes les preuves de performance soumises au Ministere doivent
demontrer que la performance du systeme satisfait essentiellement aux
exigences d'exploitation et aux normes techniques du Ministere. Dans

le cas ou l'on n'observe que des problemes mineurs de performance, une
preuve de performance peut etre presentee, a la condition qu'une
description des mesures correctives a etre prises soit incluse dans le
document.

7.1.3 Les details a inclure dans les documents techniques varient selon la
categorie du systeme et selon que celui-ci fonctionne avec une
capacite augmentee ou en mode bidirectionnel.

7.2 Dispense

Les systemes de categorie D ayant regus un CTCF auquel s'applique le
droit a la dispense, n'ont pas a soumettre de preuve de performance.

7.3 Exigences concernant la pratique du genie

7.3.1 La preparation d'une preuve de performance necessitera generalement
les services d'un ingenieur possedant une experience dans le domaine

de la distribution par cable. Les exploitants de systeme sont avises
qu'ils doivent contacter l'association d'ingenieurs provinciale ou
territoriale concernee pour s'assurer que les travaux relatifs a la
preparation des preuves de performance a soumettre au Ministere sont
conformes a la loi sur les ingenieurs de la province ou du territoire
particulier en cause.

7.3.2 C'est la responsabilite de l'individu ou de l'entreprise concernee, en
ce qui a trait a la pratique du genie, de se conformer avec la
legislation qui s'applique dans la province ou territoire particulier
en cause.

7.4 Calendrier de presentation des preuves de performance

7.4.1 Pour les nouveaux systemes, une preuve de performance doit etre
presentee au Ministere moins d'un an apres la mise en service.

7.4.2 Pour un systeme existant, l'exploitant devra soumettre une preuve de
performance un an avant l'expiration de son CTCF, ce qui se produit
normalement tous les cinq ans.

7.4.3 Pour des modifications majeures a un systeme, comme l'introduction de
capacite augmentee ou des additions importantes a la zone de desserte,
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may require the submission of a proof of performance showing that the
system still meets the requirements of the Department.

7.4.4 Proofs of performance shall be submitted within three months after
measurements are performed.

7.4.5 Only in exceptional cases will the Department consider significant
extensions beyond the due date for proof submissions.

7.5 Filing of Submissions

Three copies of proof of performance reports are required to be filed
with the Director of the appropriate Regional Office. (See Appendix
II).

7.6 Forms

For convenience, proofs of performance for category C and D cable TV
systems may be submitted using form 16-851 "Proof of Performance Report
for Cable Television Systems - System Categories C and D Only".

7.7 Standard Test Points

7.7.1 For systems of category A or B, there shall be at least one test point
for every 1500 subscribers in the system, with at least one test point
being located after the last distribution amplifier near the extremity
of each main trunk line in the system. For large systems with more than
15,000 subscribers, the test points may be limited to 10 for uniform
installations. Test points shall be judiciously selected, with care
being taken to include areas where the incidence of noise,
crossmodulation, intermodulation, hum, direct pick-up of local stations,
etc., is most likely.

7.7.2 For systems of category C, there shall be at least two points, with one
or more test points being located after the last distribution amplifier
near the end of each main trunk line. For systems of category D, there
shall be at least one representative test point.

7.8 Details Required in Proofs of Performance (All Systems)

7.8.1 System Details

The following details shall be included in all proof of performance
submissions:

(1) A line diagram superimposed on a suitably scaled topographical map
showing the service area, the headend, all major trunk lines and
selected test points;
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le Ministere peut exiger la presentation d'une preuve de performance
demontrant que le systeme rencontre encore ses exigences.

7.4.4 Les preuves de performance doivent etre soumises moins de trois mois
apres que les mesures ont ete faites.

7.4.5 Ce n'est que dans des cas exceptionnels que le Ministere prendra en
consideration la possibilite de modifier de facon importante la date
d'echeance des preuves de performance.

7.5 Presentation des documents

Trois exemplaires des rapports de preuve de performance doivent etre
presentes au directeur du bureau regional concerne (voir l'annexe II).

7.6 Formules

Pour plus de simplicite, les preuves de performance des systemes de
television par cable des categories C et D peuvent etre presentees en
utilisant une formule 16-851, "Preuve de performance relative aux
systemes de television par cable - Systemes des categories C et D
seulement".

7.7 Points d'essai normaux

7.7.1 Pour les systemes des categories A ou B, it doit y avoir au moins un
point d'essai pour chaque 1500 abonnes dans le systeme, un de ces
points d'essai etant situe apres le dernier amplificateur de
distribution pres de l'extremite de chaque ligne principale importante

du systeme. Pour les systemes de plus de 15,000 abonnes, les points
d'essai peuvent etre limites a 10 pour des installations uniformes.
On doit choisir les points d'essai judicieusement, en faisant bien
attention d'y inclure les zones oil l'apparition de bruit,
transmodulatibn, intermodulation, ronflement, captage direct de
stations locales, etc., est susceptible de se produire.

7.7.2 Pour les systemes de la categorie C, it doit y avoir au moins deux
points d'essai, l'un d'entre eux ou plus etant situe apres le dernier
amplificateur de distribution pres de l'extremite de chaque ligne

principale. Pour les systemes de la categorie D, it doit y avoir au
moins un point d'essai representatif.

7.8 Details exiges dans les preuves de performance (pour tous les systemes)

7.8.1 Details du systeme

Les details suivants doivent etre fournis dam: toute presentation de
preuve de performance:

(1) Schema superpose sur une carte topographique a l'echelle
appropriee montrant la zone de service, la tete de ligne, toutes
les lignes principales et les points normaux d'essai choisis;
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(2) A listing, of headend equipment, including manufacturer and type of
antennas, filters, signal processors and other related equipment;

(3) A listing of distribution equipment including trunk and
distribution amplifiers;

(4) A summary sheet as per Appendix I.

7.8.2 Preventive Maintenance Practices

A brief description shall be given of the preventive maintenance
practices followed and of any stand-by or redundant facilities to
improve reliability of service.

7.8.3 Radiation Monitoring

A description of the radiation monitoring and patrol program for the
system shall be given, including details on transmitting and receiving
equipment, the number of vehicles equipped with receivers, frequency of
test signal, etc.

7.8.4 Subscriber Isolation

A listing of multi -tap units used in the system including manufacturer,
type and specified tap -to -tap isolation shall be given along with a
brief statement on minimum subscriber isolation, particularly where
apartment buildings are concerned.

7.8.5 Test Equipment

A description of test equipment and methods used, with details provided
in cases where they differ from those listed shall be included.
Information on the latest calibration of test equipment shall also be
provided.

7.8.6 Temperature and General Weather Conditions

Temperature, general weather conditions as well as the date and time of
tests shall be recorded in the report.

7.9 Tests Required in Proofs of Performance (All Systems)

7.9.1 General

The objective and subjective tests indicated in table 7.1 and 7.2 must
be carried out on the cable system and the results included in the proof
of performance submission.
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(2) Liste du materiel de tete de ligne, y compris le nom du fabricant
et le type d'antennes, de filtres, de "processeurs" de signaux et
de tout autre appareil actif;

(3) Liste du materiel de distribution, y compris les amplificateurs
de ligne principale et de distribution;

(4) Details sommaires tel qu'illustre a l'annexe I.

7.8.2 Methodes d'entretien preventif

La preuve de performance doit contenir une breve description des
methodes d'entretien preventif suivies et de toute installation de
reserve ou redondante ayant pour objet d'ameliorer la fiabilite du
systeme.

7.8.3 Surveillance du rayonnement

Chaque preuve de performance doit contenir une description du
programme de patrouille et de surveillance du rayonnement du systeme,
incluant des details sur le materiel d'emission et de reception, le
nombre de vehicules munis de recepteurs, la frequence du signal
d'essai, etc.

7.8.4 Isolement de l'abonne

Une liste des dispositifs a prises multiples comprenant le nom du
fabricant, le modele, et decrivant aussi l'isolement entre les prises
doit etre donnee, de meme qu'un bref expose de l'isolement minimum de
l'abonne, particulierement lorsqu'il s'agit d'immeubles a logements.

7.8.5 Materiel d'essai

La preuve de performance doit contenir une liste du materiel d'essai
et une description des methodes utilisees incluant des details precis
dans les cas ou elles different de celles qui sont decrites dans cette
procedure. On doit aussi fournir les details concernant le dernier
etalonnage effectue sur le materiel d'essai.

7.8.6 Temperature et autres conditions meteorologiques

La temperature et autres conditions meteorologiques, de meme que la
date et l'heure des essais doivent etre indiques dans le rapport.

7.9 Essais exiges dans les preuves de performance (pour tous les systemes)

7.9.1 Generalites

Les essais objectifs et subjectifs montres aux tables 7.1 et 7.2
doivent etre faits sur le systeme de television par cable et les
resultats inclus dans la preuve de performance.
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7.9.2 Information on Subjective Test Requirements

7.9.2.1 Subjective evaluation of picture quality for all parameters shown in
Table 7.1 is required for all signals at all standard test points and at
the receive site(s).

7.9.2.2 Subjective picture evaluation shall be in accordance with the procedures
outlined in Part 5.

7.9.2.3 Where subjective tests are carried out and degradation with respect to
any parameter is noticeable, objective tests (i.e. using test equipment)
shall be made to ensure that the technical standards are met.

7.9.3 Information on Objective Test Requirements

7.9.3.1 General

For each category of system, a minimum set of parameters will need to be
measured objectively in accordance with Part 5 of this Procedure. Table
7.2 gives a list of required objective measurements to be made at each
standard test point.

7.9.3.2 Noise Level

One noise level measurement is required in the low VHF band and one
measurement in the highest frequency band in use.

7.9.3.3 Crossmodulation Ratio

Crossmodulation measurements are required on one channel per band for
systems with only standard VHF band channels and systems using
synchronous carriers.

7.9.3.4 Carrier to Beat Ratio

Measurements shall be made on at least one channel per band.

7.9.3.5 Chrominanee-Luminance Delay Inequalities

For category A and B systems using bi-directional facilities,
measurement of chrominance-luminance delay inequalities is required on
the channels closest to the edge of the filter passband.

7.9.3.6 System Radiation

A minimum of one kilometre of distribution cable shall be patrolled for
each test point. For augmented channel systems, a summary of system
performance as reported under the monitoring program shall be included
as well as comments as to the adequacy of the reporting system.
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7.9.2 Renseignements sur les exigences concernant les essais subjectifs

7.9.2.1 Une evaluation subjective de la qualite de l'image pour tous les
parametres montres a la table 7.1 est exigee pour tous les signaux a
tous les points normaux d'essai et aux emplacements de reception.

7.9.2.2 L'evaluation subjective de l'image doit etre effectuee conformement
aux directives contenues a la partie 5.

7.9.2.3 Lorsque des essais subjectifs sont effectues et qu'une degradation de
l'un des parametres est remarquee, des essais objectifs (realises a
l'aide du materiel d'essai) doivent etre effectues afin de s'assurer
que les normes techniques sont satisfaites.

7.9.3 Renseignements sur les exigences concernant les essais objectifs

7.9.3.1 Generalites

Pour chaque categorie de systemes, un ensemble minimum de parametres
devront etre mesures de fagon objective conformement aux directives
contenues dans la partie 5 du present document. La table 7.2 fournit
la liste des essais objectifs qui doivent etre effectues a chaque
point normal d'essai.

7.9.3.2 Niveau de bruit

Une mesure du niveau de bruit doit etre faite dans la bande VHF
inferieure et une autre mesure dans la bande de frequence la plus
elevee qui est utilisee.

7.9.3.3 Rapport de transmodulation

Une mesure de la transmodulation doit etre effectuee sur un canal par
bande pour les systemes n'ayant des canaux que dans la bande normale
et pour les systemes a porteuses synchrones.

7.9.3.4 Rapport porteuse/battement

Les mesures doivent etre effectuees sur au moins un canal par bande.

7.9.3.5 Inegalites de retard des signaux de chrominance et de luminance

Pour les systemes de categorie A et B qui utilisent des installations
bidirectionnelles, une mesure des inegalites de retard des signaux de
chrominance et de luminance est requise sur les canaux les plus
rapproches des limites de la bande passante du filtre.

7.9.3.6 Rayonnement du systeme

Pour chaque point d'essai, une patrouille doit etre effectuee sur au
moins un kilometre le long du cable. Pour les systemes a capacite
augmente, un resume de la performance du systeme devra etre inclus
ainsi que des commentaires sur l'efficacite du programme de
surveillance.



- 54-

7.9.3.7 Frequency Stability of Headend Equipment

A frequency stability measurement for each TV or FM signal is not
required if the input channel frequency as received off -air is the same
as the output channel frequency i.e. if no frequency conversion is
carried out or if doubleheterodyne frequency conversion of the off -air
signal with a common local oscillator is used. All systems, including
those of category C and D, must measure frequency stability for all
signals in the 118 to 136 MHz frequency range.

7.9.3.8 Differential Gain and Phase of Modulators

For systems in categories A or B, measurements of differential gain and
differential phase are required for modulators of broadcast signals.

Issued under the Authority of
the Minister of Communications

r. John deMercado
Director General
Telecommunication Regulatory
Service
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7.9.3.7 Stabilite de frequence du materiel de tete de ligne

Si la frequence du canal d'entree regue directement est la meme que la
frequence du signal de sortie, c'est-a-dire s'il n'y a pas de
conversion de frequence ou si une double conversion des signaux sur
les ondes a l'aide d'un oscillateur local commun est effectuee, it
n'est pas necessaire de mesurer cette frequence. Tous les systemes, y
compris ceux de la categorie C et D, doivent mesurer la stabilite de
frequence pour tous les signaux dans la gamme de frequences de 118 a
136 MHz.

7.9.3.8 Gain et phase differentiels des modulateurs

Pour les systemes des categories A ou B, une mesure du gain et de la
phase differentiels doit etre effectuee sur les modulateurs de signaux
radiodiffuses.

Publication autorisee par le
Ministre des Communications

Le Directeur general
Service de la reglementation
des telecommunications

,/
. John deMercado
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Table 7.1 SUBJECTIVE TEST REQUIREMENTS

PARAMETERS CATEGORY FOR WHICH A
SUBJECTIVE TEST IS
REQUIRED

NOTES

Carrier to noise ratio A, B, C, D See 7.9.2

TV and FM audio quality A, B, C, D See 7.9.2

Carrier to hum ratio A, B, C, D See 7.9.2

Crossmodulation ratio A, B, C, D See 7.9.2

Carrier to beat and A, B, C, D See 7.9.2
composite beat ratios

Echo rating A, B, C, D See 7.9.2

Chrominance-luminance A, B, C, D See 7.9.2
delay inequalities
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Table 7.1 EXIGENCES CONCERNANT LES ESSAIS SUBJECTIFS

PARAMETRE

Rapport porteuse/
bruit

Qualite sonore MF et
de television

Rapport porteuse/
ronflement

Rapport de transmodu-
lation

Rapports porteuse/bat-
tement et porteuse/
battement composite

Facteur d'echo

Inegalites de retard des
signaux de chrominance et
de luminance

CATtGORIES POUR LES-
QUELLES UN ESSAI
SUBJECTIF EST
REQUIS

A, B, C, D

A, B, C, D

A, B, C, D

A, B, C, D

A, B, C, D

A, B, C, D

A, B, C, D

REMARQUES

Voir 7.9.2

Voir 7.9.2

Voir 7.9.2

Voir 7.9.2

Voir 7.9.2

Voir 7.9.2

Voir 7.9.2
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Table 7.2 OBJECTIVE TEST REQUIREMENTS

PARAMETER

Visual, aural or FM
carrier level

Noise level

TV carrier to noise ratio
(calculated)

Carrier to hum ratio

Crossmodulation ratio

Carrier to beat ratio

Carrier to composite
beat ratio

Frequency response of
broadband system

Chrominance-luminance
delay inequalities

Echo rating

Radiation

Frequency stability

Differential gain and phase
of modulators

Frequency response of
modulators and processors

CATEGORY FOR WHICH AN
OBJECTIVE TEST IS
REQUIRED

NOTES

A, B, C, D All channels

A, B, C, D See 7.9.3.2

A, B, C, D All channels

A, B One measurement

A, B See 7.9.3.3

A, B See 7.9.3.4

Augmented channel
systems only

One channel
per band

A, B, C, D All channels

A, B, (Bi-directional See 7.9.3.5
systems)

A, B See 7.9.2.3

A,B and
augmented channel
systems

See 7.9.3.6

A, B, C, D See 7.9.3.7

A, B See 7.9.3.8

A, B All channels
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Table 7.2 EXIGENCES CONCERNANT LES ESSAIS OBJECTIFS

PARAMETRE

Niveau de la porteuse
visuelle, sonore ou
MF

Niveau du bruit

Rapport porteuse
vision/bruit
(calcule)

Rapport porteuse/
ronflement

Rapport de transmodu-
lation

Rapport porteuse/
battement

Rapport porteuse/bat-
tement composite

Reponse en frequences
du systeme a large
bande

Inegalites de retard des
signaux de chrominance et
de luminance

Facteur d'echo

Rayonnement

Stabilite de frequence

CATEGORIES POUR LES-
QUELLES UN ESSAI
OBJECTIF EST REQUIS

A, B, C, D

A, B, C, D

A, B, C, D

A, B

A, B

A, B

Systeme a capacite
augmentee seulement

A, B, C, D

Systemes A, B,
(bidirectionnels)

A, B

A, B et systemes a
capacite augmentee

A, B, C, D

Gain et phase differentiels A, B
des modulateurs

Reponse en frequences
des modulateurs et
des processeurs

A, B

REMARQUES

Tous les canaux

Voir 7.9.3.2

Tous les canaux

Une mesure

Voir 7.9.3.3

Voir 7.9.3.4

Un canal par bande

Tous les canaux

Voir 7.9.3.5

Voir 7.9.2.3

Voir 7.9.3.6

Voir 7.9.3.7

Voir 7.9.3.8

Tous les canaux
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ANNEXE I
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PROOF. OF PERFORMANCE

SUMMARY SHEET

PREUVE DE PERFORMANCE

DETAILS SOMMAIRES

DATE / /
1. GENEPAL/GENERALITES

OPETtATOR/E:TLOITANT
TEL. N0./NO. DE TEL.

ADDRESS OF HEAD OFFICE/ADRESSE ENREnISTRa DU SikGE SOCIAL
POSTAL CODE/
CODE POSTAL

NAME OF CONSULTANT/NOM DE L'INCfNIEUR-CONSEIL
TEL. NO./N°. DE TEL.

ADDRESS OF CONSULTANT/ADRESSE DE L'INGgiuEUR-CONSEIL
POSTAL CODE/
:ODE POSTAL

NUMBER OF CONNECTED SUBSCRIBERS
NOMBRE D'ABONNES RACCORDES

LOCALITIES SERVED BY THE SYSTEM/LOCALITfS DESSERVIES PAR LE SYSfEmE

NUMBER OF POTENTIAL SUBSCRIBERS
NomBaE D'ABONNES gVENTITELS

2. HEADEND ANTENNA SITE/EMPLACEMENT DES ANTENNES DE TrTE DE LIGNE (NOTE 1)

aECEIVING SITES/EMPLACE/UNITS DE RECEPTION
GEOGRAPHICAL CO-ORDINATES/COORDONNEES GEOGRAPHIQUES

o . ..
N. LATITUDE

LATITUDE N.
0 ,

n W. LONGITUDE
LONGIT:DE ,-).

o . .. l. LATITUDE
LATITUDE N.

0 ,
W. LONGITUDE
LONGITYDE O.

0 1 N. LATITUDE
ieT NE

o , u W. LONGITUDE
LONGITUDE 0.

0 ,

LATITUDE N.
0 ,

n d. Lu.,61i,..0L

LONGITUDE O.

3. DIST^. nuTro sinnnts/si(nAux DisTRIBuffs
CtIOTE 1)STATION

CALL SI(

INDICAT/P
D'APPEL DE
LA STATION

kuoiL 2,
TYPE JF

EMISSION

WIRE
D'EMISSION

LOCATION OF TRANS,UTTING
STATION

EKPLAGEMENT DE LA STATION
EilETTRI a

RECEIVED
FREQUENCY
OR CHANNEL

-..

mumfracE 01-
CANAL RENT

DISTRIBUTED
mmHg/.

CANAL DE
DISTRIBUTION

RECEIVED GRADE OF SIGNAL

QUALITEDU SIGNAL REC U

DISTRIBUTED GRADE OF
SIGNALS

QUALITE DU SIGNAL
DISTRIBUI

NnTF!",

I. If more space is required, use a senarate sheet.

NOTES

1. S'il n'v a pas suffisamment d'espace, utiliser une feuille

2. Use TV for television, FM for freDuency modulation, 2. Utiliser TV pour la television, HF pour modulation de frequent(Al! for amplitude modulation, SM for shortwave. MA pour modulation d'amplitude et OC pour ondes courtes.



Broadcast Procedure No. 4
Issue 1
Effective Date: March 12, 1964
Release Date: March 12, 1964

PREPARATION OF TECHNICAL SUBMISSIONS REQUIRED
WITH APPLICATIONS FOR FREQUENCY MODULATED

BROADCASTING STATIONS

1. GENERAL

1) Purpose:

To outline the procedure to be followed in preparing and
submitting technical information required in support of applications
for FM broadcasting stations in the frequency band 88 to 108 Mc/s.

2) Requirements:

A complete technical submission shall include the following:

(a) Four copies of a technical brief in suitable loose-leaf
binders with identifying labels. The brief must be care-
fully prepared and include all the detailed technical
information as outlined in this Broadcast Procedure.

(b) One transparent, reproducible copy of each map showing
the pertinent field strength contours.

(c) Four copies of a completed form 16-651 "Particulars of
Proposed Site and Radio Antenna Structures" together
with one copy of a map showing elevation contours and
the exact location of the antenna site as set forth in
"Notes and Instructions on Completing and Submitting
16-651 Forms"' in Broadcast Procedure 1, Rule 6, Section
A(1).

Additional completed copies of 16-651 forms must also
be included in the technical brief as per Section III,
5 of this Broadcast Procedure.

An application will be considered to be incomplete and will not be
processed if any of the aforementioned technical information is not
submitted. In that event, it would be held in abeyance for a limited

period. If, within a reasonable time, an applicant fails to comply
fully with the requirements under this Broadcast, Procedure, his
application will be returned.

... 2



II. OUTLINE OF SECTIONS TO BE INCLUDED IN THE TECHNICAL BRIEF

The following is a list of the sections and sub -sections which
should be included in the technical brief. The order should also be

maintained to simplify processing in the Department.

1. Fly Sheet.

2. Table of Contents or Index.

3. Summary Sheet.

t. Main Section of Brief - Including Following Sub -sections:

(a) Introduction and Purpose

(b) Discussion

(c) Assumptions and Sources of Information

(d) Equipment Details

(e) Description of Antenna System

(f) Determination of the Location of Service Area Contours

(g) Special analyses and undertakings relative to possible
interference to other radio services

(h) Qualifications, Signature and Stamp of Engineer
Preparing Brief.

5. Completed Departmental Form 16-651.

6. Elevation Diagram of Tower and Transmitting Antenna and a
Block Diagram of Equipment.

7. Vertical Radiation Pattern of Antenna.

8. Horizontal Radiation Pattern of Antenna (for Directional
Antennas).

9. Profiles of Ground Elevation.

10. Maps showing:

(a) Antenna Location

(b) Service Contours

11. Addenda -

  . 3
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III. DETAILS REQUIRED IN EACH SECTION OF THE TECHNICAL BRIEF

1. Fly Sheet - Should include submission title, project or
reference number, date, name and address of applicant, name
of consultant and location of station. The following parameters
of the proposal must also be listed - Channel (frequency),
effective radiated power (ERP) and effective antenna height
above average terrain (EHAAT).

2. Table of Contents or Index - To be prepared as cross reference
to pages and sections of the Brief.

3. Summary Sheet - To be prepared as per Appendix I attached.

4. Main Section of Brief

a) Introduction andior Purpose - A general statement of
the purpose of the brief in relation to the application.

b) Discussion - On the design considerations to accomplish
the applicant's objectives, including the location of site,
and choice of channel (here the consultant should be guided
by Broadcast Procedure No. 13). A statement relative to
the area to.be served by the proposed station must also
be included.

c) Assumptions and Sources of Information - List and explain
assumptions and sources of information used in compiling
the technical brief.

d) Equipment Details - Transmitter and ancillary equipment
should be tabulated with type numbers aril basic operating
characteristics.

e) Description of Antenna System

Antenna - Manufacturer, type number, number of
sections and power gain.

Transmission Line - Manufacturer, type, length
and efficiency.

f) Determination of the Location of Service Area Contours

1) In all proposals the map location of service area
contours must be determined by the method as detailed
in Appendix II attached. The contours to be determined
are 3 my/m, 500 uv/m and 50 uv/m.

... 4
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i) A minimum field intensity of 3 mv/m is required
for satisfactory service to a metropolitan area.

ii) A minimum field intensity of 500 uv/m is required
Eor satisfactory reception in rural areas using
outdoor receiving antenna.

iii) A field intensity of 50 uv/m represents the lower
limit of signal for rural reception in favourable
locations using an outdoor antenna.

iv) The extent of the protected service areas for'
the four classes of stations is considered to be
20 miles for Class A, 40 miles for Class B, 57
miles for Class CI and 68 miles for Class C.

2) In cases where proposed FM stations are located in
areas of mountainous terrain or in the proximity of

other natural obstacles, an additional analysis will
be necessary to establish more realist -Lc locations of
the service area contours (Note - In preparing the
contour maps for these cases the contours as determined
from standard method in 1) above should also be shown
on the map with broken lines).

As a general rule, the special analyses should be
conducted on paths in the of populated areas,
and use may be made of any recognized engineering
method. However, it will be required to show the esti-
mated signal strength at 30 feet above ground level for
specific points which are representative of an actual
reception location. A reasonable number of such repre-
sentative points must be taken to give a statistical
indication of the signal strength to be expected
throughout each such area.

It should be remembered that FM coverage is largely
a statistical matter of median signal strength and

in determining the expected median signal strength,
the choice of points must be representative of the
area for which the determination is being made.

When metropolitan areas are to be served by a proposed
FM operation, particular attention should be given to
the providing of an adequate signal strength throughout
the metropolitan area and each submission should contain
an analysis relative to the area to demonstrate that

sufficient signal will be provided. This is particularly
important in cities where tall buildings exist, and where
it is often impracticable to install large outdoor
receiving antennas.
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(g) Special Analyses and Undertakings Relative to Interference
to Other Radio Services

Analyses must be submitted with appropriate undertakings
made in regard to all potential interference situations
with other radio services as a result of the operation of
the proposed FM facilities. The following are some
examples of such interference possibilities with other
broadcasting services which should be explored for each
proposal:

(1) "Ghost" reflections of television signals from the
new FM antenna tower.

(2) Distortion of AM radiation patterns by the new FM
tower in close proximity to AM antenna arrays.

(3) Isolation of AM, TV and FM transmissions, where
such services are co -located.

(4) Interference to television service due to harmonics
of the FM operation.

(5) Intermodulation with other radio services within
the vicinity of the proposed station.

(Also refer to Rules 4 and 6, Broadcast Procedure 1)

5. A completed Departmental Form 16-651 - "Particulars of Proposed
Site and Radio Antenna Structures"' must be included in the
technical brief for all proposed operations involving the
erection of an antenna supporting tower or the increase in
height of an existing tower. Extreme care should be exercised
to ensure that the required information is provided in all
sections of the form.

Note: As an aid to selecting of sites and dealing with
Form 16-651, reference is drawn to Broadcast
Procedure 1, Rule 6.

6. Diagrams

(a) Elevation diagram of tower and transmitting antenna as
per Appendix III, attached.

(b) Block diagram of major units of the transmitting system.

7. Vertical Radiation Pattern - The vertical radiation characteristics
of the antenna (relative field versus degrees below the horizontal)
should be plotted from 0.to 90° below horizontal.

... 6
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3. Horizontal Radiation PatterA - The horizontal radiation pattern
is normally required when, in the special case, a directional
antenna is being employed. True North and the r.m.s. field must
be clearly indicated on polar plots of the horizontal radiation
pattern. It is to be noted that the ratio of maximum to minimum
fields of a directional antenna may not be greater than 15 db.
However, in cases where it is considered necessary to provide
a high suppression of the back radiation from an antenna in
order to reduce possibility of interference due to reflections
from nearby mountains, this rule may be relaxed provided that
a full justification is included in the technical brief.

2212 - Title blocks must be placed on radiation patterns for
directional antenna systems since in some instances,
for areas along the Canada-U.S.A. border, it may be
necessary to submit this material separately when
notifying the assignment to the U.S. Federal
Communications Commission. The title block must include
the identification of the station, frequency, channel,
effective radiated power and date.

9. Profiles of Ground Elevation - for the preparation of profile
radials, reference is made to Appendix II, attached.

10. Maps

a) A map, scale one mile to one inch must he provided, with the
proposed antenna site marked thereon, and the exact latitude
and longitude shown.

b) A map showing the service area contours as determined in
Section III.4.f) must be provided. For further details
concerning the preparation of maps for technical briefs
refer to Broadcast Procedure No. 1, Rule 9, (It should
be noted that additional sets are required as set forth
in the application form)

11. Addenda - Additional sheets or sections may be necessary for any
particular proposal and these should' be included in the brief
as addenda.

Issued under the authority
of the !.linister of Communications

A4F.( /Nixon)
Director General,

Telecommunications Bureau.
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APPENDII: II

DETERMINATION OF THE LOCATION OF SERVICE AREA CONTOUR.3 FOR FM STATICNs

Details of calculations and pertinent data for determining the service
area contours should be presented in the engineering brief as follows:

1) An example of the calculation of the effective radiated power.

2) Sources of information (such as maps) for arriving at the
Effective Height Above Average Terrain (EHAAT).

3) If in unique circumstances, such as locations in mountainous
terrain, a method other than that outlined in sub -section 4),

is used for determining the service area contours, detailed
analyses with profile data should be included.

4) A table must be included as illustrated in the following
example:

Radial
No.

Azimuth
(deg.)

ERP
(kw)

EHAAT
(ft.)

Distance to
3 mvim contour

(miles)

Distance to
500 uv/m
contour
(miles)

Distance to
50 uv/m
contour
(miles)

1 0 20 625 20 40 73

2 45 ,I 679 21 40 74

3 90
,, 761 22 41 75

4 135
ft 1100 27 50 81 

5 180 ii 923 24 45 79

6 225 II 655 20 40 73

7 270 " 1021 25 47 80

315 971 25 46 79

The table should be based on eight (8) radials taken at 45'
intervals from true north to determine the average LiIiLtiT for

allocation purposes. Additional radials must be included
relative to the principal city or cities to be served, as
hereinafter explained and where desirable, to demonstrate
adequacy of service in unique locations. However, the

additional radials should not be included in determining the
average EHAAT of the station.
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The EHAAT is the height of the radiation center of the antenna
above the average terrain along the radial in question. In determining
the average elevation of the terrain on each radial, the elevations
between 2 and 10 miles from the antenna site are used. Profile graphs
must be drawn for each radial extending outward from the proposed
antenna site for a distance of 10 miles, even if the radial extends
beyond the international border.

In each case, one or more radials must extend through the
principal city or cities to be served, particularly in cases of rugged
terrain even though the city may be more than 10 miles from the antenna
site. The profile graph for each radial should be plotted by contour
intervals of from 40 to 100 feet and, where the data permits, at least
50 points of elevation (generally uniformly spaced) should be used for
each radial. In instances of very rugged terrain where the use of
contour intervals of 100 feet would result in several points in a
short distance, 200 or 400 feet contour intervals may be used. On the
other hand, where the terrain is uniform or gently sloping, the smallest
contour interval indicated on the topographic map should be used,
although only relatively few points may be available.

The profile graphs should indicate the topography accurately
for each radial, and the graphs should be plotted with the distance in
miles as the abscissa and the elevation in feet above mean sea level
as the ordinate. The profile graphs should indicate the source of the
topographical data employed and should also show the elevation of the
center of the radiating system. The graph should be plotted on
rectangular coordinate paper. It is not necessary to take the curvature
of the earth into consideration in this procedure, as this is

taken care of in the charts showing signal intensities. The average
elevation of the 8 -mile distance between 2 and 10 miles from the
antenna site should then be determined from the profile graph for each
radial. This may be obtained by averaging a large number of equally
spaced points, by using a planimeter, or by obtaining the median
elevation (that exceeded for 50 percent of the distance) in sectors
and averaging those values.

Note: The following data is to be indicated on the graph for each
radial:

(a) Radial number and azimuth.
(b) Effective height of antenna above sea level.
(c) Average elevation of terrain for the particular radial.
(d) EHAAT for the radial.
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In predicting the distance to the field intensity contours

the F(50,50) field strength curves (Note: Figure 1 attached)

should be used. The curves are based on an effective power of

one kilowatt radiated from a half -wave dipole in free space,

which produces an unattenuated field strength at one mile of

about 103 db above one microvolt per meter (137.6 millivolts

per meter). To use the curves for other powers, the sliding

scale (Note: Figure II attached) should be trimmed and used

as the ordinate scale. This sliding scale is placed on the

curves with the appropriate gradation for power on the

horizontal 40 db line. The right edge of this scale is

placed in line with the appropriate antenna height gradations,

and the curves then become direct reading (in uv/m and in db

above 1 uv/m) for this power and antenna height. dhere the

antenna height is not one of those for which a scale is

provided, the signal strength or distance is determined by

interpolation between the curves connecting the equidistant

points. Dividers may be used in lieu of the sliding scale.
In predicting the distances to the field intensity contours,

the effective radiated power to be used is that in the

horizontal plane in the pertinent direction. In predicting

other field intensities over areas not in the horizontal

plane, the effective radiated power to be used is the power

in the direction of such areas; the appropriate vertical

plane radiation pattern must, of course, be considered in

determining this power.
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Broadcast Procedure 6
Issue 1 (Revised)
Effective Date: Sept, 1, 1961
Release Date: Atlust 1, 1961

RULES FOR STEREOPHONIC FM BROADCASTING

1. PREAMBLE

The following Rules govern the transmission of stereophonic
programme material on frequency modulated broadcasting stations in the band 88 -
108 megacycles. These Rules set forth the procedure to be followed by applicants
desiring to transmit stereophonic programme material and the technical rules which
must be followed in such transmissions.

The technical rules for stereophonic broadcasting in Canada are
essentially the same as the corresponding Rules in the United States, and are as
follows.

2. DEFINITIONS

(a) Cross -talk. An undesired signal occurring in one
channel, caused by an electrical signal in another
channel.

(b) FM stereophonic broadcast. The transmission of a
stereophonic programme by a single FM broadcast station
utilizing the main channel and a stereophonic sub -channel.

(c) Left (or right) signal. The electrical output of a micro-
phone or combination of microphones placed so as to convey
the intensity, time and location of sounds originating
predominantly to the listener's left (or right) of the
centre of the performing area.

(d) Left (or right) stereophonic channel. The left (or right)
signal as electrically reproduced in reception of FM
stereophonic broadcasts.

(e) Main channel. The band of frequencies from 50 to 15,000
cycles which frequency modulate the main carrier.

(f) Pilot sub -carrier. A sub -carrier serving as a control
signal for use in the reception of FM stereophonic broadcasts.

(g) Stereophonic separation. The ratio of the electrical
signal caused in the right (or left) stereophonic channel
to the electrical signal caused in the left (or right)
stereophonic channel by the transmission of only a right
(or left) signal.

(h) Stereophonic sub -carriers. A sub -carrier having a
frequency which is the second harmonic of the pilot sub-
carrier frequency and which is employed in FM stereophonic
broadcasting.
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(i) Stereophonic subchannel. The band of frequencies from
23 to 53 kilocycles containing the stereophonic sub -
carrier and its associated sidebands.

STEREOPHONIC TRANSMISSION STANDARDS

(a) The modulation signal for the main channel shall consist
of the sum of the left and right signals.

(b) A pilot sub -carrier at 19,000 cycles/second plus or minus
2 cycles/second shall be transmitted, and shall frequency
modulate the main carrier between the limits of 8% and
10%.

(c) The stereophonic sub -carrier shall be the second harmonic
of the pilot sub -carrier and shall cross the time axis
with a positive slope simultaneously with each crossing
of the time axis by the pilot sub -carrier.

(d) Amplitude modulation of the stereophonic sub -carrier shall
be used.

(e) The stereophonic sub -carrier shall be suppressed to a
level less than 1% modulation of the main carrier.

(f) The stereophonic sub -carrier shall be capable of being
modulated by audio frequencies from 50 to 15,000 cycles/second.

(g) The modulation signal for the stereophonic sub -carrier
shall be equal to the left signal minus the right signal.

(h) The pre -emphasis characteristics of the stereophonic
subchannel shall be identical with those of the main
channel with respect to phase and amplitude at all
frequencies.

(i)

(j)

The sum of the side bands resulting from amplitude
modulation of the stereophonic sub -carrier shall not
cause a peak deviation of the main carrier in excess of
45% of total modulation when only left (or right) signal
exists; simultaneously in the main channel, the deviation
when only a left (or right) signal exists shall not exceed
45% of total modulation.

Total modulation of the main carrier including pilot
sub -carrier, together with any other sub -carriers which
may subsequently be authorized, shall meet all the
requirements and standards of good engineering practices
for frequency modulated transmissions in the band 88 -
108 megacycles.

. . . 3
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(k) At the instant when only a positive left signal is
applied, the main channel modulation shall cause an
upward deviation of the main carrier frequency; also
at this instant the stereophonic signal resulting from
the sum of the sideband signals shall be in phase with
the sub -carrier, the phase of which was established by
3 (c). This positive sub -carrier signal shall cause an
upward deviation of the main carrier frequency.

(1) The ratio of peak main channel deviation to peak stereo-
phonic subchannel deviation when only a steady state
left (or right) signal exists shall be within plus or
minus 3.5% of unity for all levels of this signal and all
frequencies from 50 to 15,000 cycles.

(m) The phase difference between the zero points of the main
channel signal and the stereophonic sub -carrier sidebands
envelope, when only a steady state left (or right) signal
exists, shall not exceed plus or minus 3 degrees for audio
modulating frequencies from 50 to 15,000 cycles.

NOTE: If the stereophonic separation between left and
right stereophonic channels is better than 29.7 db
at audio modulating frequencies between 50 and
15,000 cycles, it will be assumed that paragraphs
(1) and (m) of this section have been complied with.

Cross -talk into the main channel caused by a signal in
the stereo channel shall be attenuated at least 40 db
below 90% modulation.

Cross -talk into the stereophonic sub -channel caused by a
signal in the main channel shall be attenuated at least
40 db below 90% modulation.

For transmission performance the reference modulation
shall be 90% rather than 100%. This will exclude the
pilot sub -carrier.

Electrical performance of the transmitter and associated
equipment when carrying a complete complement of stereo-
phonic programme material, together with the pilot sub -
carrier, shall be referred to 100' modulation.

4. APPLICATION PROCEDURE TO BE FOLLOAED

FM broadcast station licensees desiring to transmit stereophonic
programme material must make a formal request to the Department of Communications
for authority to do so. This formal request must include the following
information.
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(a) A statement for the information of the Canadian Radio -Television
Commission concerning the format of the stereo -phonic programming.
The Commission is particularly interested in the station policy
on commercial announcements and to what extent the stereophonic
programming will be separate from programming which might be
carried by a parallel standard band AM transmission. The
following information is required.

(1) Periods of time for separate programming and presentation
of programming which is in stereo.

(2) A brief resume of the programme material proposed.

(3) A statement from the applicant as to the maximum number of
commercial spot announcements per hour and their placement
in the programme.

(4) A statement from the applicant as to his policy concerning
the acceptability of commercial announcements, such as
their tone and character and their relevant features.

(b) A complete description of the equipment which will be used for
the stereophonic transmissions, including

(1) A description of the programme source, i.e. whether disk
or tape recorded material, or live microphone pick-up,
etc.

(2) The type of amplification used in the system.

(3) At what point in the system the sum and difference matrixing
takes place.

(c) A description of the modifications necessary in the FM
transmitter.

(d) The method and equipment used for monitoring the stereophonic
transmissions.

(e) A, statement by a recognized consultant, over his professional
seal and signature, that the equipment and installation will
meet fully the standards set forth in this Procedure, and
that the overall performance of the FM broadcasting system
will not be degraded.

  5



5. SUBSIDIARY COMMUNICATIONS

This Procedure is not intended to cover the matter of subsidiary
communications multiplexed on to the FM broadcasting channel, such as
"storecasting". The stereophonic standards set forth in this Procedure
do allow spectrum space for subsidiary communications at some future date,
but such communications will be covered in due course by a separate
Procedure.

Issued under the authority
of the Minister of Communications

/
/

1,(F.G/ Nixon)

Director General,
Telecommunications Bureau
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Procedure n° 13 sur
la radiodiffusion
Deuxieme edition

Regles de protection et de zone de service

des stations de radiodiffusion FM primaires

1. INTRODUCTION

1.1 Objet

La presente procedure decrit les regles d'allotissement,
d'assignation et de protection des canaux FM primaires au Canada
et de prediction de la zone de service. Les assignations a titre
secondaire aux stations FM de faible puissance et de Uses faible
puissance sont respectivement traitees dans les procedures n° 14
et n° 15 sur la radiodiffusion.

1.2 Generalites

La presente procedure s'applique seulement au Canada. "L'Entente
officieuse relative a l'allotissement et a l'assignation des
canaux de radiodiffusion 201-300 FM selon l'accord sur la
radiodiffusion FM Canada-Etats-Unis de 1984" regit l'acceptation
des allotissements et des assignations de canaux projetes par les
-pays signataires A l'interieur d'un corridor de 320 kilometres le
long de leur frontiere commune. L'Entente officieuse contient une
liste des allotissements canadiens et americains a l'interieur de
la region precisee, cette liste est regulierement mise A jour.

2. DEFINITIONS

2.1 Attribution

L'Union internationale des telecommunications (UIT) emploie le
terme "attribution" pour allouer une bande de frequences A une fin
particuliere ou a un service donne.



Broadcast Procedure 13
Issue 2

Protection and Coverage Rules for Primary

FM Broadcasting Stations

1. INTRODUCTION

1.1 Purpose

This procedure pertains to the rules for the allotment,
assignment and protection of primary FM channels in Canada and for
the prediction of coverage. Secondary low power and very low
power FM assignments are covered separately under Broadcast
Procedures 14 and 15 respectively.

1.2 General

This procedure applies domestically only. The "Working
Arrangement for Allotment and Assignment of FM Broadcasting
Channels 201-300 Under the Canadian-U.S.A. FM Broadcasting
Agreement of 1984" governs the acceptance of channel allotments
and assignments proposed by either country in the area lying
within 320 km of the common border. The Working Arrangement
contains a list, which is updated from time to time, of Canadian
and U.S.A. FM allotments within the area specified.

2. DEFINITIONS

2.1 Allocation

The InternatiOnal Telecommunications Union (ITU) uses the word
'allocation' in reference to the provision of a band of
frequencies for a particular purpose or service.
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2.2 Allotissement

L'"allotissement" consiste a allouer un canal a un lieu ou a une
communaute donnes. Le Ministere publie une liste des
allotissements FM canadiens courants.

2.3 Assignation

Une "assignation" est l'utilisation autorisee d'un allotissement
par une station FM.

2.4 Assignation primaire

Une assignation primaire est une assignation protegee autorisee
fonctionner ou fonctionnant dans un canal alloti pour l'une des
classes enumerees a l'article 2.13.

2.5 Assignation secondaire

Une assignation secondaire est une assignation non protegee
autorisee a fonctionner ou fonctionnant dans un canal conformement
aux procedures n° 14 (station de faible puissance) et n° 15
(station de tres faible puissance) sur la radiodiffusion.

2.6 Puissance apparente rayonnee (PAR)

La puissance apparente rayonnee (PAR) est le produit de la
puissance A la sortie de l'emetteur, du rendement de la ligne
de transmission (et du combineur) et du gain en puissance de
l'antenne par rapport A un doublet demi-onde.

2.7 Hauteur equivalente de l'antenne au-dessus du sol moyen (HEASM)

La hauteur equivalente de l'antenne au-dessus du sol moyen (HEASM)
est la moyenne des hauteurs d'antenne au-dessus du sol moyen
mesurees sur huit rayons espaces de 45 degres d'azimut A partir du
Nord vrai. La hauteur de l'antenne au-dessus du sol moyen (HASM)
est la hauteur du centre de rayonnement de l'antenne au-dessus de
l'elevation moyenne du terrain entre 3 et 16 km de l'antenne.

2.8 Parametres maximums admissibles

Les parametres maximums admissibles sont les valeurs maximales de
la PAR et de la HEASM associee pour les quatre classes de stations
visees aux articles 2.13 et 2.15.
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2.2 Allotment

An 'allotment' is the provision of a specific channel to a
particular community. A list of current Canadian FM allotments is
published by the Department.

2.3 Assignment

An 'assignment' is the authorized use of an allotment by an FM
station.

2.4 Primary Assignment

A primary assignment is a protected assignment authorized or
operating on an allotted channel with one of the classes listed
in Section 2.13.

2.5 Secondary Assignment

A secondary assignment is an unprotected assignment authorized or
operating on a channel in accordance with Broadcast Procedures 14
.(for low power) and 15 (for very low power).

2.6 Effective Radiated Power (ERP)

The effective radiated power (ERP) is the product of the
transmitter output power, the transmission line (and combiner)
efficiency and the total power gain of the antenna relative to a
half -wave dipole.

2.7 Effective Height of the Antenna above Average Terrain (EHAAT)

The effective height of the antenna above average terrain (EHAAT)
is the average of the antenna heights above the average terrain
(HAAT) for eight radials spaced every 45 degrees of azimuth
starting with true north. The height of the antenna above
average terrain (HAAT) is the height of the radiation centre of
the antenna above the average elevation of the terrain between 3
to 16 km from the antenna.

2.8 Maximum Permissible Parameters

The maximum permissible parameters are the values of the maximum
ERP and the associated EHAAT for the four classes of stations as
listed in Sections 2.13 and 2.15.
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2.9 Parametres d'exploitation

Les parametres d'exploitation sont les valeurs autorisees de la
PAR et de la HEASM suivant lesquelles une station FM fonctionne.

2.10 Allotissement limite

Un allotissement limite est un canal dans lequel une station FM
.doit etre exploitee, a des fins de protection, en-dessous des
parametres maximums admissibles. Une limitation peut s'appliquer
soit dans toutes les directions ou soit dans une ou plusieurs
directions pertinentes.

2.11 Allotissement illimite

Un allotissement illimite est un canal dans lequel une station
peut etre exbloitee selon des parametres maximums admissibles.
Tout allotissement sur lequel une station pourrait fonctionner a
des parametres maximums admissibles en raison de l'espacement peut
tomber sous cette definition et faire l'objet d'une coordination
en ce sens.

2.12 Canaux FM

Les canaux de radiodiffusion FM sont allotis dans la bande de
frequences de 88 a 108 MHz suivant un espacement de 200 kHz. Les

frequences centrales des canaux commencent a 88,1 MHz (canal 201)
et se succedent par le meme espacement jusqu'a 107,9 MHz inclus
(canal 300).

2.13 Classification et parametres maximums admissibles des
allotissements et des assignations

La classe d'un canal FM est definie par les valeurs maximales
admissibles de la PAR et de la HEASM associee. Les classes FM et
leurs parametres maximums admissibles sont les suivants :

Classe A : PAR maximale de 3 kW et HEASM de 100 metres.
Classe B : PAR maximale de 50 kW et HEASM de 150 metres.
Classe Cl : PAR maximale de 100 kW et HEASM de 300 metres.
Classe C : PAR maximale de 100 kW et HEASM de 600 metres.

La PAR maximale est calculee a partir de la valeur maximale du
rayonnement de l'antenne dans le plan de rayonnement, maximal et
dans la direction de rayonnement maximal pour les antennes
directives.

Une assignation faite sur un allotissement dans l'une des classes
ci-dessus est consideree comme une assignation primaire. Une
assignation non -protegee faite sur un allotissement dans l'une des
classes ci-dessus est consideree comme une assignation
secondaire.
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2.9 Operating Parameters

Operating parameters are the approved value of ERP and EHAAT at
which an FM station operates.

2.10 Limited Allotment

A limited allotment is a channel on which an FM station, for
purposes of protection, is required to operate with less than
maximum permissible parameters. A limitation may apply in all
directions or in one or more pertinent directions.

2.11 Unlimited Allotment

An unlimited allotment is a channel on which a station may
operate with maximum permissible parameters. Any allotment on
which a station could operate with maximum parameters by virtue
of spacing, may qualify as an unlimited allotment and may be
co-ordinated as such.

2.12 FM Channels

FM broadcast channels are allotted in the band 88 to 108 MHz with
200 kHz spacing. The channel centre frequencies begin at
88.1 MHz (Channel 201) and continue in successive steps up to and
including 107.9 MHz (Channel 300).

2.13 Classification and Maximum Permissible Parameters of Allotments
and Assignments

The class of an FM channel is defined by the maximum permissible
ERP and the associated EHAAT. FM classes and their maximum
permissible parameters are as follows:

Class A : a maximum ERP of 3 kW with an EHAAT of 100 metres.
Class B : a maximum ERP of 50 kW with an EHAAT of 150 metres.

Class Cl: a maximum ERP of 100 kW with an EHAAT of 300 metres.
Class C : a maximum ERP of 100 kW with an EHAAT of 600 metres.

The maximum ERP is calculated from the maximum value of radiation
from the antenna in the plane of maximum radiation and in the
direction of maximum radiation for directional antennas.

An assignment made on an allotment having any of the above class
designations is considered to be a primary assignment. An

unprotected assignment made on an allotment having any of the
above class designations is considered a secondary assignment.
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2.14 Parametres minimums d'exploitation

Les parametres minimums d'exploitation par classe ont les valeurs
limites suivantes :

Classe A : PAR de 500 W et HEASM de 100 metres ou l'equivalent*.
Classe B : PAR de 3 kW et HEASM de 150 metres ou l'equivalent*.
Classe C et Cl : PAR de 20 kW et HEASM de 300 metres ou

l'equivalent*.

2.15 Hauteur d'antenne et equivalence de puissance

Lorsque les hauteurs d'antenne depassent les valeurs visees a
l'article 2.13, la puissance apparente rayonnee doit etre reduite
A l'equivalent* des parametres maximums ou autres parametres
admissibles. De plus, au besoin, it est necessaire que le contour
de la zone de brouillage pour les parametres equivalents ne
depasse pas celle determinee a l'aide des courbes de propagation
F(50,10) et des parametres maximums ou d'autres parametres
admissibles.

2.16 Brouillage toter -6 pour les allotissements qui ne sont pas
assignes en raison d'un espacement insuffisant

Les assignations projetees ne devront pas produire de zones de
brouillage en-decA des distances radiales suivantes pour chacun
des allotissements qui ne sont pas assignes en prenant pour
hypothese que ceux-ci repondent aux parametres maximums
d'assignation etablis pour ces classes :

Classe A : distance de 24 km.
Classe B : distance de 50 km.
Classe Cl: distance de 72 km.
Classe C : distance de 86 km.

Dans le cas ou un allotissement qui nest pas assigne est déjà
limite et que le contour de protection de 0,5 mV/m de cet
allotissement depasse les distances mentionnees ci-dessus, le
brouillage n'est pas tolere dans les regions situees en-deca des
distances indiquees ci-dessus. Par ailleurs, aucun brouillage
additionnel nest tolere lorsque le contour de protection de 0,5
mV/m ne depasse pas les distances radiales mentionnees ci-dessus.

* Equivalence signifie que le contour de 1 mV/m demeure a l'endroit
determine a l'aide des courbes de propagation F(50,50).
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2.14 Minimum Operating Parameters

The minimum operating parameters of a class are the lower limits
of the operating parameters allowed for that class, and they are
as follows:

Class A : an ERP of 500 W with an EHAAT of 100 metres or
equivalent*.

Class B : an ERP of 3 kW with an EHAAT of 150 metres or
equivalent*.

Class C and Cl : an ERP of 20 kW with an EHAAT of 300 metres or
equivalent*.

2.15 Antenna Height and Power Equivalence

Where antenna heights exceed those values shown in 2.13, the
effective radiated power shall be reduced to provide equivalence*
with the maximum or other permissible parameters. In addition,

where applicable, it is required that the interference zone for
equivalent parameters not exceed that determined by the F(50,10)
propagation curves using the maximum or other permissible
parameters.

2.16 Permissible Interference to Unassigned Allotments Due to Short
Spacing

Proposed assignments may not produce an interference area within
the following radii of unassigned allotments, assuming that the
allotment would be assigned at maximum parameters for its class:

Class A : a distance of 24 km.
Class B : a distance of 50 km.
Class Cl: a distance of 72 km.
Class C : a distance of 86 km.

If an unassigned allotment is already limited and the 0.5 mV/m
protected contour extends beyond the above distances, interference
areas are permitted at distances down to the values outlined
above. However, if the 0.5 mV/m contour extends less than the
above radii, no further interference is permitted.

* Equivalence means that the 1 mV/m contours remain at the same
location as determined using the F(50,50) propagation curves.
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Lorsqu'un allotissement est eventuellement projete pour
assignation, le brouillage dependrait de l'emplacement choisi de
l'antenne. Dans ces cas-la, le requerant doit accepter le
brouillage qui en resulte et, au besoin, se conformer aux
exigences de l'article 3.4.2.

Le paragraphe ci-dessus ne devra pas etre interprets comme le
contour de protection de 0,5 mV/m ayant des distances radiales
reduites, mais plutot, lorsqu'on effectue une analyse de
brouillage (conformement a l'annexe 1), le contour de brouillage
et le contour de service a distance reduite devront etre
tangentiels.

2.17 Contours de service

Les contours de service d'une assignation FM primaire ont les
valeurs de 0,5 mV/m (54 dBu) et 3 mV/m (70 dBu). La distance
entre la station et les contours de service est determinee
l'aide des courbes F(50,50) de la figure 1 de l'annexe 2.

(a) Une intensite de champ minimale de 3 mV/m est exigee pour un
service satisfaisant dans les centres* primaires vises.

(b) Une intensite de champ minimale de 0,5 mV/m est exigee pour
un service satisfaisant dans les centres* secondaires vises
ou la reception des signaux se realise a l'aide d'une antenne
exterieure.

L'abreviation dBu designe l'intensite de champ exprimee en dB
au-dessus d'un microvolt par metre (1 uV/m).

2.18 Contour de protection

Le contour de protection d'une assignation FM primaire est le
contour de 0,5 mV/m (54 dBu) Le rayon de ce contour est calcule a
l'aide des courbes F(50,50) de la figure 1 de l'annexe 2 et it est
protégé jusqu'aux distances maximales visees a l'article 3.1.1.
Lorsqu'une assignation FM utilise des parametres inferieurs aux
parametres maximums de -finis pour sa classe, la protection est
telle que mentionnee a l'article 3.1.1. Les conditions qui
.peuvent limiter la distance au contour de la zone de protection
sont enoncees aux articles 2.16 et 3.1.

* Toute zone peuplee definie comme grande ville, ville, localite
etc... telles qu'elles sont indiquees sur les cartes de l'Energie,
Mines et Ressources Canada.
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When an allotment is eventually proposed for an assignment,
interference would depend on the antenna site selected. In such

cases the applicant shall accept the resulting interference and,
where applicable, meet the requirements of Section 3.4.2.

The above should not be interpreted as considering the protected
0.5 mV/m contour at the reduced radii. Rather, wnen making an
interference analysis (as per Annex 1), the interference contour
and the service contour at the reduced extension should be
tangential.

2.17 Service Contours

The service contours of a primary FM assignment are the 0.5 mV/m
(54 dBu) and 3 mV/m (70 dBu) contours. The distance from the
station to the service contours is determined using the F(50,50)
curves in Figure 1 of the Annex 2.

(a) A minimum field strength of 3 mV/m is required for
satisfactory service to primary target centres*.

(b) A minimum field strength of 0.5 mV/m is required for
satisfactory service to secondary target centres*, where the
reception is achieved by outdoor receiving antennas.

The dBu is the field strength in dB above one microvolt per metre
(1 uV/m).

2.18 Protected Contour

The protected contour of a primary FM assignment is the 0.5 mV/m
(54 dBu) contour. The radius of this contour is calculated by
using the F(50,50) curves of Figure 1 of the Annex 2 and it is
protected up to the maximum distances indicated in Section 3.1.1.
When the FM assignment uses less than maximum parameters defined
for its class, protection is given in Section 3.1.1. Conditions
which can limit the distance to the protected contour are given
in Sections 2.16 and 3.1.

* Any populated area defined as city, town, locality etc... as per
Energy, Mines and Resources Canada maps.
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2.19 Contour de brouillage

Le contour brouilleur d'une assignation primaire FM est la valeur
maximale du signal toleree au contour de protection des autres
allotissements et assignations (se reporter a l'article 3.2.1).
La distance au contour de brouillage est determinee a l'aide des
courbes F(50,10) de la figure 2 de l'annexe 2. Les courbes
F(50,50) de la figure 1 peuvent etre utilisees pour des distances
inferieures a 15 km.

2.20 Inclinaison du faisceau d'antenne (electrique et mecanique)

L'inclinaison du faisceau d'antenne est l'inclinaison en degres du
diagramme de rayonnement horizontal de l'antenne qui permet un
rayonnement maximal a un angle situe sous le plan horizontal.
L'inclinaison du faisceau peut etre obtenue en inclinant l'axe
principal de l'antenne (inclinaison mecanique) ou en modelant
electriquement le diagramme de rayonnement (inclinaison
electrique). La PAR maximale toleree telle que definie dans les
articles 2.13 et 2.15 ne doit pas etre depassee dans le plan
horizontal ni dans le plan d'inclinaison.

2.21 Polarisation

La polarisation du signal emis est la direction de la composante
electrique du champ electromagnetique rayonne par l'antenne
emettrice. La polarisation circulaire est normalement utilisee.
Il est possible aussi d'employer la polarisation horizontale,
verticale ou elliptique. L'emploi de la polarisation verticale
uniquement doit etre anent justifie. La PAR ne doit pas
depasser la valeur indiquee dans les articles 2.13 et 2.15, quel
que soft le plan de polarisation choisi.

3. PRINCIPES REGISSANT LES ALLOTISSEMENTS (au Canada)

(Consulter "l'Entente officieuse relative a l'allotissement et a
l'assignation des canaux de radiodiffusion FM 201-300").

3.1 Contour de protection

Sous reserve des dispositions du present article, les
allotissements FM sont protégés a leur contour de 0,5 mV/m. Ce

contour est determine a l'aide des courbes de propagation F(50,50)
de la figure 1 de l'Annexe 2 en se servant de la PAR et de la HASM
pour chacun des huit rayons. En terrain tres irregulier, la
topographie locale peut etre prise en consideration dans le calcul
de l'emplacement du contour.
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2.19 Interfering Signal Contour

The interfering signal contour of a primary FM assignment is the
maximum signal value permitted at the protected contours of other
allotments and assignments (refer to Section 3.2.1). The
distance to the interference contour is determined using the
F(50,10) curves of Figure 2 of the Annex 2. For distances less
than 15 km, the F(50,50) curves of Figure 1 may be used.

2.20 Antenna Beam Tilt (Electrical and Mechanical)

Antenna beam tilt is the inclination in degrees of the horizontal
radiation pattern of the antenna which causes the maximum
radiation to occur at an angle below the horizontal plane. The
beam tilt may be achieved by tilting the main axis of the
antenna, i.e. mechanical beam tilt, or by shaping the pattern by
electrical means. The maximum permissible ERP, as defined in
2.13 and 2.15 shall not be exceeded in either the horizontal or
tilt planes.

2.21 Polarization

The polarization of the radiated signal is the orientation of the
electric component of the electromagnetic field as radiated from
the transmitting antenna. Circular polarization is normally
used, however, horizontal, vertical or elliptical polarization
may also be used. Where vertical polarization only is used,
justification shall be provided. In any plane of polarization
the ERP shall not exceed that defined in 2.13 and 2.15.

3. ALLOTMENT PRINCIPLES (Domestic)

(For international channel relationships refer to; "Working
Arrangement for Allotment and Assignment of FM Brcadcast Channels
201-300").

3.1 The Protected Contour

Subject to the provisions listed in this Section, FM allotments
are protected to their 0.5 mV/m contour. This contour is
determined by using the F(50,50) propagation curves of Figure 1 in

Annex 2 together with the ERP and the HAAT for each of the eight
radials. For very irregular terrain, the local topography may be
taken into account in calculating the contour.
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3 1.1 La protection nest accordee que dans les regions terrestres et
ne doit pas cepasser les distances suivantes a partir de
l'emplacement d'emission :

Classe Distance Champ

A 33 km 0,5 mV/m (54 dBu)
B 65 km 0,5 mV/m (54 dBu)
Cl 86 km 0,5 mV/m (54 dBu)
C 97 km 0,5 mV/m (54 dBu)*

* Pour une PAR de 100 kW et une HEASM de 450 metres.

Les canaux de classe C dont le contour de 0,5 mV/m depasse les
97 km ne sont autorises que si les assignations et les
allotissements connexes sont protégés.

3.1.2 Le contour protégé d'un allotissement limite non occupe est etabli
a l'aide des parametres limites dans toutes les directions ou au
besoin, dans la (ou les) direction(s) de la limitation. La
protection a accorder doit correspondre a celle qui serait assuree
par l'emploi d'une antenne directive reelle qui respecte la
limitation.

3.1.3 Lorsque le contour protégé s'etend au-dela de la frontiere du pays
dans lequel se situe l'allotissement, la protection contre les
brouillages prejudiciables n'est accordee que dans les regions
terrestres et les Iles situees a l'interieur des frontieres de ce
pays. Dans ce cas, le chevauchement des contours de protection et
de brouillage pert etre tolere sous reserve que la zone de
brouillage ne recouvre pas ces regions. L'annexe 1 decrit la
procedure a suivre pour determiner la zone de brouillage.

3.2 Rapports de protection et signaux brouilleurs admissibles

3.2.1 Les rapports de protection et les intensites de champ brouilleur
correspondantes qui sont tolerees (F(50,10)) au contour de
protection d'une autre assignation ou d'un autre allotissement de
frequence connexe sont donnes dans le tableau ci-dessous:

Rapport entre
les canaux

Meme canal
Premier adjacent
Deuxieme adjacent
Troisieme adjacent

Rapport de protection
D/U en dB Champ

20 0,05 mV/m (34 dBu)
6 0,25 mV/m (48 dBu)

-20 5,00 mV/m (74 dBu)
-40 50,00 mV/m (94 dBu)
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3.1.1 Protection is only afforded to land areas and shall not extend
beyond the following distances from the transmitting site;

Class

B

Cl

C

Distance

33 km
65 km
86 km
97 km

Field Strength

0.5 mV/m (54 dBu)
0.5 mV/m (54 dBu)
0.5 mV/m (54 dBu)
0.5 mV/m (54 dBu)*

* Based on an ERP of 100 kW and a EHAAT of 450 metres.

Class C channels, whose 0.5 mV/m contour extends beyond 97 km,
are permitted if protection to related assignments and allotments
is provided.

3.1.2 The protected contour of an unoccupied limited allotment is
determined using the limited parameters in all directions or in
the direction(s) of limitation where applicab'e. Protection
should be provided on the basis of a practical directional antenna
meeting the limitation(s).

3.1.3 Where the protected contour extends beyond the boundary of the
country in which the allotment is located, protection will be
provided only to land areas, including islands, lying within that
country. In this case, overlap of the interfering and the
protected service contours may be acceptable provided that the
interference zone does not fall within these areas. Annex 1
describes the procedure to determine the interference zone.

3.2 Protection Ratios and Permissible Interfering Signals

3.2.1 Protection ratios and the corresponding permissible interfering
field strength levels (F(50,10)) at the protected contour of
another frequency related assignment or allotment are given in the
following table:

D/U Protection
Channel relationship Radio (dB)

Co -channel

First adjacent
Second adjacent
Third adjacent

Field strength

20 0.05 mV/m (34 dBu)
6 0.25 mV/m (48 dBu)

-20 5.00 mV/m (74 dBu)
-40 50.00 mV/m (94 dBu)
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3.3 Separation entre les allotissements dans le meme canal et les
canaux adjacents

Le tableau ci-dessous indique les distances de separation
minimale exprimees en kilometre pour les quatre classes
d'assignation de canal etablies en fonction des niveaux de
contour de protection vises a l'article 3.1.1 et des niveaux de
signal brouilleur specifies dans l'article 3.2.1 (les contours
appropries des canaux de la classe C sont determines pour une PAR
de 100 kW et une HEASM de 450 metres).

O
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3.3 Separation Distances Between Co -channel and Adjacent Channel
Allotments

The following table specifies the minimum separation distances in
kilometres for the four classes of channel assignments, using the
protected contour levels as shown in Section 3.1.1 and the
interfering signal levels shown in Section 3.2.1, (the
appropriate contours for class C channels are based on an ERP of
100 kW and an EHAAT of 450 metres).
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Distances de separation minimales (en km) requises entres les assignations dans
un meme canal ou dans des canaux adjacents.

Classe A Classe B Classe Cl Classe C
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Minimum Separation Distances (in km) between Co -channel and Adj. Channel Assignments.

Class A Class B Class Cl Class C
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3.4 Allotissements et assignations a espacement insuffisant

3.4.1 Les allotissements et assignations du plan qui ne sont pas
conformes au tableau des distances de separation minimale peuvent
devoir accepter une zone de brouillage a l'interieur de leur
contour de 0,5 mV/m (valeur maximale des parametres). Les zones
de brouillage peuvent etre tracees au titre de l'annexe 1 dans les
cas suivants :

(a) pour un allotissement ou une assignation, l'emplacement du
contour de protection devra etre determinee a l'aide des
coordonnees mentionnees dans le Plan canadien d'allotissement
des canaux de radiodiffusion FM, et conformement
l'article 3.1.1;

(b) lorsque des limites sou indiquees dans le Plan, les
parametres limites devront etre utilises dans les directions
pertinentes, au lieu des parametres maximums admissibles;

Les facteurs lies au terrain peuvent etre pris en consideration
lorsque les conditions le justifient. Toute methode technique
reconnue peut etre employee. Toutefois, en cas de conflit, le
Ministere tranchera la question en utilisant le programme de
terrain de sa base de donnees.

La zone de brouillage cause par l'allotissement ou l'assignation
connexes doit etre aussi indiquee dans le memoire technique.

3.4.2 Pour les assignations nouvelles ou modifiees liees a un
allotissement a espacement insuffisant dans le Plan, la
proposition doit etre concue de maniere a limiter le brouillage.
Lorsque l'allotissement connexe :

(a) n'est pas assigne - la protection est normalement requise
jusqu'd la limite maximale du contour de 0,5 mV/m pour sa
classe ou conformement a l'article 3.4.1 ci-dessus;

(b) est assigne - la protection au titre de l'article 3.4.1
ci-dessus est necessaire. L'elargissement de la zone de
brouillage ne peut etre propose que si les deux parties
l'acceptent (voir l'article 3.4.4 pour les details de
procedure). Dans un tel cas, le Ministere peut adresser la
question au CRTC pour une audience publique ou rejeter la
demande pour des questions de gestion du spectre.
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3.4 Short Spaced Allotments and Assignments

3.4.1 Allotments and assignments in the Plan which do not meet the
Table of Minimum Separation Distances may be subject to an
interference zone within their 0.5 mV/m contour (maximum
parameters conditions). Interference zones should be drawn as

shown in Annex 1 for the following cases:

(a) for an allotment or an assignment, the protected contour
should be determined using the co-ordinates shown in the
Canadian FM Broadcasting Allotment Plan and should be in
accordance with Section 3.1.1;

(b) where limitations are indicated in the Plan, limited
parameters should be used in the pertinent direction(s)
instead of maximum permissible parameters.

Terrain factors may be considered where the intervening terrain
justifies this use. Any recognized engineering method may be

used. However, in case of conflict, the Department will resolve
the matter by using the terrain program in its data base.

The reverse interference process shall also be covered in the
engineering brief i.e. the interference zone(s) from the related
allotment(s) or assignment(s) shall be shown.

3.4.2 For new or changed assignments, based on a short spaced allotment
in the Plan, the proposal should be designed to limit
interference. Where the related allotment is:

(a) unassigned - protection is normally required to the maximum
extent of the 0.5 mV/m contour for its class or in
accordance with Section 3.4.1 above;

(b) assigned - protection as in 3.4.1 above is required. An

increase in interference zone may be proposed only if both
parties are in agreement (refer to Section 3.4.4 for
procedural details). In such cases, the Department may
refer the issue to the CRTC for Public Hearing, or deny the
application based on spectrum management consideration.
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3.4.3 Pour les assignations projetees a espacement insuffisant
decoulant des canaux projetes qui ne sont pas dans le Plan,
lorsque l'allotissement connexe :

(a) nest pas assigne - la protection est normalement requise
jusqu'A la limite maximale du contour de 0,5 mV/m pour sa
classe. Toutefois, une protection au titre de l'article 2.16
peut etre proposee a condition de joindre A la demande une
etude indiquant que l'objectif ne peut pas etre realise en
adoptant d'autres mesures moins radicales telles que l'emploi
d'une antenne directive, la limitation, etc.;

(b) est assigne - la protection est normalement requise jusqu'A
la limite maximale du contour de 0,5 mV/m pour sa classe.
Toutefois, si une zone de brouillage est prevue, l'accord du
titulaire affecte doit etre obtenu (voir l'article 3.4.4 pour
les details de procedure).

3.4.4 (a) Dans tous les cas ci-dessus, les zones de brouillage
recouvrant des masses d'eau peuvent etre negligees.

(b) Le cas echeant, le requerant doit expedier une copie du
memoire technique avec une lettre d'accompagnement aux
titulaires de licence des stations affectees au plus tard a
la date de presentation de la demande. Un exemplaire de
cette lettre et le recu de la poste ou du service de
messagerie tenant lieu de preuve de livraison doivent etre
expedies au Ministere. La lettre doit informer le titulaire
de la zone de brouillage projetee et l'avertir que son accord
doit etre signifie au Ministere au plus tard six semaines
apres la reception du memoire technique. Si le titulaire
affecte formule une objection, le Ministere rejettera la
demande. Si le titulaire affecte ne repond pas a l'interieur
du delai precite, le Ministere considerera qu'il accepte la
proposition.

(c) Lorsqu'une limitation est envisagee pour un allotissement ou
une assignation, cette limitation sera calculde en
determinant la PAR toleree et la HASM associee qui fourniront
de la protection a l'allotissement ou l'assignation connexes.
Normalement, la HASM associee est calculee en interpolant
lineairement les HASM sur deux rayons normalises adjacents au
rayon trace entre deux points de reference. S'il y a
desaccord au sujet du calcul de la HASM, le profil du terrain
sera determine par le Ministere.
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3.4.3 For proposed short spaced assignments or allotments, predicated
on proposed channels which are not in the Plan, where the related
allotment is:

(a) unassigned - protection is normally required to the maximum
extent of the 0.5 mV/m contour for its class. However,
protection in accordance with Section 2.16 may be proposed
provided it is accompanied by a study indicating that the
objective cannot be met by other less drastic measures such
as directional antenna, limitation, etc.;

(b) assigned - protection is normally required to the maximum
extent of the 0.5 mV/m contour for its class. However, if
an interference zone is proposed, the agreement of the
affected licensee shall be obtained (refer to Section 3.4.4
for procedural details).

3.4.4 (a) In all above cases, interference zones that fall over water
may be disregarded.

(b) Where applicable, the applicant shall send a copy of the
engineering brief together with a covering letter to the
affected station(s) no later than the date of filing the
application. A copy of this letter and the postal or
messenger receipt, as proof of delivery, shall be sent to
the Department. The letter shall advise the licensee
of the proposed interference zone and shall emphasize that
the licensee's agreement shall be submitted to the
Department no later than six weeks after receipt of the
engineering brief. Where the affected licensee offers an
objection, the application will not be accepted by the
Department. If no reply is received within the specified
period, the Department will assume that the affected
licensee agrees with the proposal.

(c) Where an allotment or assignment is proposed to be limited,
the limitation is calculated by determining the allowable
ERP and associated HAAT which provide protection to the
related allotment or assignment. Normally, the associated
HAAT is calculated by linear interpolation between the HAATs
of the standard radials adjacent to the pertinent radial.
If a disagreement exists in the calculation of this HAAT due
to irregular intervening terrain, the terrain profile shall
be as determined by the Department.
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3.5 Canaux espacees de 800 kHz

3.5.1 La selectivite limitee de certains recepteurs proches peut etre
une raison majeure de brouillage a la reception des stations FM
separees de 800 kHz et exploitees dans la meme zone. Il est par
consequent recommande que de telies stations soient erigees sur le
meme emplacement ou sur des emplacements proches de maniere a
equilibrer les rapports de champ desires et non desires a tous les
emplacements de reception.

3.5.2 Si une nouvelle station est situee de maniere a ce que son contour
de service calcule de 100 dBu intercepte ou chevauche le contour
de la zone de service de 80 dBu dune station existante, une
analyse doit etre faite pour les regions de brouillage possible 00
la difference de champ est superieure a 20 dB. Le processus de
brouillage inverse devra aussi etre indique dans le memoire
technique.

3.5.3 Lorsque l'analyse indique l'existence de regions ou it y a
possibilite de brouillage, la population a l'interieur de cette
region doit etre denombree et une justification pour le choix de
l'emplacement devra etre presentee dans le memoire technique. De

plus, le requerant doit expedier une copie du memoire technique et
'une lettre de couverture a l'exploitant de l'autre station, au
plus tard a la date de la demande. Un exemplaire de la lettre, et
un regu du service postal ou de messager comme preuve de livraison
de la lettre, doivent etre envoyes au Ministere. La lettre doit
informer le titulaire du probleme de brouillage de recepteur
possible propose et mentionner que les representations au
Ministere qu'il pourrait envisager doivent etre faites dans les
six semaines suivant la reception du memoire technique. Si le
titulaire affecte ne repond pas a l'interieur du delai precite, le
Ministere considerera qu'il accepte la proposition.

4. CALCUL DE LA DISTANCE ET DE L'AZIMUT

4.1 Une fois les emplacements des emetteurs etablis, la distance est
determinee a l'aide des coordonnees de ces emplacements. Si

l'emplacement d'un emetteur n'a pas ete etabli, les coordonnees de
reference de la localite (coordonnees du centre de la ville)
doivent etre utilisees, a moins que ces coordonnees ne soient
fixees dans le Plan d'allotissement.
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3.5 Channels Separated by 800 kHz

3.5.1 For FM stations separated by 800 kHz, and operating in the same
area, the limited selectivity of some nearby receivers can cause
a potential interference problem. It is therefore recommended
that such stations be co -located or near co -located, in order to
equalize the desired to undesired field strength ratios at all
receiving locations.

3.5.2 If an incoming station is located such that its calculated
100 dBu service contour intercepts or overlaps the 80 dBu
service contour of another existing station, an analysis shall be
made for those potential interference areas where the field
strength difference exceeds 20 dB. The reverse interference
process should also be covered in the engineering brief.

3.5.3 Where the analysis results in areas of potential interference,
the population within the area must be counted and a
justification for the site selected shall appear in the
engineering brief. In addition the applicant shall send a copy
of the engineering brief together with a covering letter to the
other station, no later than the date of filing the application.
A copy of this letter and the postal or messenger receipt, as
proof of the delivery of the letter, shall be sent to the
Department. The letter shall advise the licensee of the proposed
potential receiver interference problem and shall emphasize that
any representations the licensee might wish to make to the
Department shall be suomitted no later than six weeks after
receipt of the engineering brief. If no reply is received within
the specified period, the Department will assume that the
affected licensee agrees with the proposal.

4. COMPUTATION OF DISTANCE AND AZIMUTH

4.1 Where transmitter sites have been established the distance shall
be determined using the co-ordinates of the transmitter sites.
If a transmitter site has not been established the community's
reference co-ordinates (the co-ordinates of the centre of the
city) shall be used unless the co-ordinates have been fixed and
outlined in the Allotment Plan.
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4.2 La distance entre les points de reference est consideree comme
la longueur de l'hypotenuse d'un triangle rectangle dont les
deux autres cotes sont la difference de latitude et la difference
de longitude entre les deux points de reference. Cette distance
doit etre calculee comme suit :

a) convertir la latitude en degre et fraction decimale de degre.
Calculer la latitude moyenne (LM) des deux points de
reference (moyennes de latitudes des deux points) :

LATM = LAT1 + LAT2
2

b) calculer le nombre de kilometres par degre de difference de
latitude pour la latitude moyenne trouvee precedemment (a) :

LATK = 111,108 - 0,566 cos (2 LATM)

c) calculer le nombre de kilometres par degre de difference de
longitude pour la latitude moyenne etablie precedemment (a) :

LONGK = 111,391 cos (LATM) - 0,095 cos (3 LATM)

d) calculer la distance nord-sud en kilometre :

LAT = LATK (LAT1 - LAT2)

e) calculer la distance est-ouest en kilometre :

LONG = LONGK (LONG' - LONG2)

f) calculer la distance entre les points de reference en
extrayant la racine carree de la somme des carres des
distances obtenues :

DIST = (LAT2 + LONG2)1/2

LAT1 & LONG1 = coordonnees d'un emplacement en degre decimal
LAT2 & LONG2 = coordonnees du second emplacement en degre

decimal
LATM = latitude moyenne entre les points
LATK = nombre de kilometres par degre de difference de

latitude
LONGK = nombre de kilometres par degre de difference de

longitude
LAT = distance nord-sud en kilometre
LONG = distance est-ouest en kilometre, et
DIST = distance entre les deux points de reference en

kilometre.
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4.2 The distance between reference points is considered to be the
length of the hypotenuse of a right angle triangle, one side of
which is the difference in latitude of the reference points and
the other side the difference in longitude of the two reference
points, and shall be computed as follows:

a) convert latitude and longitude into degrees and decimal parts
of a degree. Determine the middle latitude of the two
reference points (average the latitudes of the two points);

LATM = LAT1 + LAT2
2

b) determine the number of km per degree of latitude difference
for the actual middle latitude in (a) above;

LATK = 111.108 - 0.566 cos (2 LATM)

c) determine the number of km per degree of longitude difference
for the actual middle latitude in (a) above;

LONGK = 111.391 cos (LATM) - 0.095 cos (3 LATM)

d) determine the North -South distance in km;

LAT = LATK (LAT1 - LAT2)

e) determine the East-West distance in km;

LONG = LONGK (LONG1 - LONG2)

f) determine the distance between the reference points by the
square root of the sum of the squares of the distances
obtained,

DIST = (LAT2 + LONG2)1/2

where:

LAT1 & LONG1 = co-ordinates of one location in decimal
degrees,
LAT2 & LONG2 = co-ordinates of second location in decimal
degrees,
LATM = middle latitude between points,
LATK = km per degree of latitude difference,
LONGK = km per degree of longitude difference,
LAT = north -south distance in km,
LONG = east -west distance in km, and
DIST = distance between two reference points in km.
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Les chiffres calcules doivent contenir suffisamment de decimales
pour etablir la distance au kilometre pres. La methode de calcul
ci-dessus est dune precision suffisante pour des distances
inferieures a 350 km.

4.3 L'azimut ou le relevement entre le Nord vrai et le rayon qui relie
les deux points de reference doit etre calcule comme suit :

a) convertir la latitude et la longitude en degre et fraction
decimale de degre;

b) calculer la longueur de l'arc en degre entre les deux points
de reference :

d = cos-1Csin(LAT2)sin(LAT1)+
cos(LAT2)cos(LAT1)cos(LONG1-LONG2)]

c) calculer le relevement (si le second emplacement est a l'ouest
de l'emplacement initial en soustrayant le resultat de 360°;
c'est-A-dire 360 - REL),

sin(LAT2) - sin(LAT1)cos(d)
REL = cos -1 C

cos(LAT1)sin(d)

ou :

LAT1, LAT2, LONG1 & LONG2 sont les memes variables que celles
visees a l'article 4.2,

d = longueur de fart entre emplacements en degre decimal,
REL = angle entre le nord vrai (0 degre) et le rayon reliant
les deux points de reference en degre decimal.

Les chiffres obtenus doivent contenir suffisamment de
decimales de maniere a pouvoir calculer le relevement au degre
pres.

5. ANTENNES DIRECTIVES

5.1 Des antennes directives peuvent etre utilisees par les stations
qui sont exploitees sur des allotissements illimites, toutefois
leur utilisation ne doit pas empecher des augmentations futures
des parametres jusqul& leurs valuers maximales. Des antennes
directives peuvent aussi etre utilisees par les stations qui
occupent ou se proposent d'occuper des allotissements limites de
maniere a accorder la protection necessaire a d'autres stations
exploitees dans le meme canal ou dans des canaux adjacents.
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In computing the above, sufficient decimal figures shall be used
to determine the distance to the nearest km. The method for
computing distances provides adequate accuracy for determining
distances less than 350 km.

4.3 The azimuth or the bearing between true north and the radial
connecting one reference point to the other, shall be calculated
as follows:

a) convert latitude and longitude into degrees and decimal parts
of a degree;

b) determine the arc length in degrees between the two reference
locations;

d = cos
-1

Csin(LAT2)sin(LAT1)+
cos(LAT2)cos(LAT1)cos(LONG1-LONG2)]

c) calculate the bearing (if the second location is west of the
initial location, subtract the result from 3600; i.e.,

360 - BEAR).

sin(LAT2) - sin(LAT1)cos(d)
BEAR = cos

-1
C

cos(LAT1)sin(d)

where:

LAT1, LAT2, LONG1 & LONG2 are as specified in Section 4.2;

d = arc length between locations in decimal degrees;
BEAR = angle between true north (0 degrees) and the
connecting radial in decimal degrees.

In computing the above, sufficient decimal figures shall he
used to determine the bearing to the nearest degree.

5. DIRECTIONAL ANTENNAS

5.1 Directional antennas may be used by stations operating on
unlimited allotments, but their use shall not prevent future
increases to maximum parameters. Directional antennas may also be
used by stations occupying or proposing the use of limited
allotments to render protection to other co -channel and adjacent

channel stations.
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5.2 Le rapport de champ maximum a champ minimum dune antenne
directive ne doit pas etre superieur a 20 dB, sauf lorsque la
reflexion du signal due au terrain pose un probleme de receptioh.
Le rayonnement d'une antenne directive ne doit pas depasser la
valeur indiquee dans le diagramme de rayonnement notifie. Le

diagramme de rayonnement notifie doit inclure les influences de la
structure sur laquelle est monte le systeme d'antennes et ce
diagramme doit etre certifie par le manufacturier ou le
fournisseur.

5.3 Lorsque des limitations sont envisagees, la variation de la forme
du diagramme de rayonnement dans les directions de protection ne
doit pas exceder 0, -2 dB. Les diagrammes de rayonnement
d'antenne qui ne respectent pas cette tolerance doivent etre
reduits en consequence. Dans toutes les autres directions, le
rayonnement ne doit pas s'ecarter des valeurs indiquees dans le
diagramme notifie de plus de 2 dB.

6. EMPLACEMENTS DES EMETTEURS

L'emplacement des emetteurs de station FM doit etre choisi de
maniere a desservir ,a localite primaire a laquelle le canal est
assigne et a augmenter l'efficacite d'ensemble du Plan
d'allotissement. Les emplacements des emetteurs doivent etre tels
que les distances de separation ne soient pas inferieures a celles
stipulees dans l'article 3.3, sauf dans les cas d'entente conclue
conformement a l'article 3.4.

Pour eviter d'exposer le grand public de facon continue au
rayonnement non ionisant, l'emplacement doit etre choisi de
maniere a ce que la population ne soit pas soumise a des niveaux
excessifs de densite de puissance. Le requerant doit fournir une
analyse qui demontre que la somme totale de la densite de
puissance ne depasse pas la norme emise par Sante et Bien-etre
social Canada dans le voisinage de l'emetteur.

7. MODIFICATIONS DU TABLEAU DES ALLOTISSEMENT

Les requerants peuvent proposer des modifications lorsqu'il est
projete d'etablir un service FM dans une region particuliere et
que le Plan canadien d'allotissement des canaux de radiodiffusion
FM ne prevoit pas d'allotissement non occupe satisfaisant.

7.1 Types de modification

Les types suivants de modification peuvent etre apportes,
separement ou en groupe en vue d'ajouter ou d'ameliorer un
allotissement :

a) addition ou modification d'un allotissement sans toucher
d'autres allotissements;
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5.2 The ratio of maximum to minimum fields of a directional antenna
shall not be greater than 20 dB except where signal reflections
due to local terrain will present a reception problem. The
radiation from a directional antenna shall not exceed the notified
radiation pattern value. The notified radiation pattern shall
include the effect of the mounting structure and shall be
certified by the manufacturer or the supplier.

5.3 Where limitations are involved, variations of the pattern
shape in direction(s) of protection(s) shall rot exceed 0, -2 dB.
For antenna patterns not meeting this tolerance, the radiation
shall be reduced accordingly. In all other directions, the -

radiation may not vary from the notified pattern value by more
than 2 dB.

6. TRANSMITTER LOCATIONS

FM station transmitters shall be so located to serve the primary
community to which the channel is assigned and to ensure the
overall effectiveness of the Allotment Plan. Transmitter sites
shall be located so that the separations are not -less than those
set forth in Section 3.3 except when specifically agreed to in
accordance with Section 3.4.

To prevent continuous exposure of the general public to
non -ionizing radiation, the site shall be selected such that no
resident population is exposed to excessive power flux density
levels. An analysis shall be submitted by the applicant which
demonstrates that total sum of the power flux density will not
exceed the Health and Welfare Canada radiation standard for the
population residing in the vicinity of the transmitter.

7. CHANGES TO THE TABLE OF ALLOTMENTS

When an FM service is being contemplated for a particular area
and the Canadian FM Broadcasting Allotment Plan does not contain
a suitable unoccopied allotment, changes to the allotment plan
may be proposed by applicants.

7.1 Types of changes

The following types of changes are envisaged, separately or in
combination, concerning the addition or upgrading of an
allotment:

a) adding or changing an allotment without affecting any other
allotment;
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b) addition ou modification d'un allotissement entrainant un
espacement insuffisant relative a un autre allotissement ou
une assignation. Deux cas distincts peuvent se presenter.
L'espacement insuffisant et le brouillage qui en resulte
peuvent etre acceptes sans limitation, ou encore, afin
d'eviter le brouillage, une limitation de canal peut etre
exigee. Lorsqu'une assignation est touchee, les observations
du titulaire de licence concerne seront recherchees (voir
l'article 7.3.3). Lorsqu'il s'agit d'un allotissement, voir
l'article 2.16;

c) addition ou modification d'un allotissement entrainant la
reclassification d'un allotissement ou d'une assignation
existants. Lorsque la reclassification d'une assignation est
projetee, les observations sur la reclassification proposee du
titulaire de licence concerne seront recherchees (voir
l'article 7.3.3);

d) addition ou modification d'un allotissement entrainant la
suppression d'un autre;

e) addition ou modification d'un allotissement entrainant la
modification de la frequence d'un allotissement ou d'une
assignation, dans le dernier cas, l'accord du titulaire doit
etre obtenu (voir l'article 7.3.3); et

f) reaffectation d'un allotissement A une autre region et
remplacement de cet allotissement par un autre.

7.2 Impact sur le Plan

Il est A remarquer que certaines modifications visees a
l'article 7.1 peuvent avoir des incidences benefiques sur le Plan
dans une region et negatives dans une autre. Si le Ministere
accepte les modifications, it peut presenter un rapport au CRTC
concernant les aspects techniques des modifications et leur impact
sur les dispositions du Plan, sous reserve que la proposition
fasse l'objet d'une demande complete. Ces modifications peuvent
etre considerees comme techniquement acceptables, sous conditions,
jusqu'A ce que le CRTC ait rendu sa decision. Les modifications A
apporter au Plan A la suite de telles demandes ne sont faites que
si le Ministere les declare techniquement acceptables et si le
CRTC les approuve.

7.3 Exigences concernant les demandes

7.3.1 Lorsque l'etablissement de nouvelles entreprises FM necessite la
modification du Plan, le requerant peut consulter le Ministere
avant de deposer une demande officielle. L'etude doit demontrer,
au besoin, que la couverture proposee ne peut pas etre realisee en
prenant des mesures moins radicales, par exemple, l'utilisation
d'un allotissement limite et(ou) d'une antenne directive, etc...
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.b) adding or changing an allotment at the expense of short
spacing an existing allotment or assignment, two cases may
occur. The short -spacing and its resulting interference may
be accepted without limitations or a channel limitation may
be required to avoid interference. Where an assignment is
concerned, the licensee's comments on the proposed limitation
shall be sought. (Refer to Section 7.3.3). Where an
allotment is concerned, refer to Section 2.16;

c) adding or changing an allotment at the expense of
reclassifying an existing allotment or assignment. Where the
reclassification of an assignment is proposed, the licensee's
comments on the proposed reclassification shall be sought.
(Refer to Section 7.3.3);

d) adding or changing an allotment at the expense of deleting an
existing allotment;

e) adding or changing an allotment at the expense of changing
the frequency of an allotment or an assignment, in the latter
case the licensee's agreement shall be -obtained (refer to
Section 7.3.3); and

f) moving an allotment to an area and replacing the shifted
allotment with a suitable replacement.

7.2 Impact on the Plan

It is noted that some of the changes in 7.1 may have a positive
impact on the Plan in one area but a negative imoact in another
area. If the Department accepts the changes technically
acceptable, it would report to the CRTC on the technical aspects
of the changes and their impact on the provisions of the Plan
provided the proposal is based on a complete application. These
changes would be considered conditionally technically acceptable
pending a decision by the CRTC. Any changes to the Plan that may
be required as the result of such applications would not be made
until the Department declares them technically acceptable and the
CRTC approves the application.

7.3 Application Requirement

7.3.1 When an application for a new FM undertaking requires
modifications to the Plan, the applicant may consult with the
Department regarding these modifications prior to the formal
filing of applications. Where pertinent, the study shall show
that the coverage objective of the proposal cannot be achieved by
less drastic measures such as through the use of a limited
allotment and/or directional antenna, etc...
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7.3.2 Toute demande de modification de la frequence dune assignation
sera jugee incomplete si elle n'est pas accompagnee d'une preuve
indiquant que l'exploitant de la station touchee y consent.

7.3.3 Le requerant qui propose de limiter ou de reclasser un canal
occupe par une assignation doit faire parvenir un exemplaire du
memoire technique et une lettre de couverture au titulaire de
licence de la station touchee, au plus tard a la date de
presentation de la demande. La lettre doit informer le titulaire
de la limite ou de la reclassification projetee et mentionner que
les representations au Ministere qu'il pourrait envisager doivent
etre faites dans les six semaines suivant la reception du memoire
technique. Une copie de la lettre, et un recu du service postal
ou de messager comme preuve de livraison de cette lettre, doivent
etre fournis au Ministere pour que la demande soit recevable. Si

le Ministere ne recoit aucune reponse du titulaire en-dedans de la
periode mentionnee ci-dessus, it supposera que celui-ci ne
s'oppose pas a la demande.

7.3.4 Le requerant peut accepter des brouillages prejudiciables a
l'interieur de son contour de 0,5 mV/m causes par une assignation
existante ou par une assignation future sur un allotissement
existant si le memoire technique stipule que le requerant n'entend
pas desservir la region interessee. La zone de brouillage doit
etre determinee en conformite de l'annexe 1 et figuree par des
hachures sur la carte de couverture de la station projetee.

7.4 Incompatibilites

Tous les cas decrits a l'article 7.1 peuvent susciter des
problemes lorsque des modifications du Plan proposees par un
.requerant ne sont pas compatibles avec les modifications formulees
par un autre. Il est important de souligner que des
incompatibilites peuvent se produire meme lorsque les zones de
service projetees sont geographiquement bien separdes. Le

Ministere encourage les requerants a cooperer a la resolution
hative des problemes d'incompatibilite. A cet egard, le Ministere
fera connaitre a chacun des requerants les incompatibilites
connues, sans en divulguer les details, et les invitera instamment
a resoudre les problemes d'incompatibilite avant que le CRTC
n'examine les demandes.
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7.3.2 Any application proposing to change the frequency of an
assignment will be found to be incomplete unless it is
accompanied by proof that the station affected agrees to the
change.

7.3.3 Applicants proposing to limit or reclassify the channel occupied
by an assignment shall send a copy of the engineering brief,
with a covering letter, to the licensee of the affected station,
no later than the date of filing the application. The letter
shall advise the licensee of the proposed limitation or
reclassification and shall emphasize that any representations the
licensee may wish to make to the Department shall be submitted no
later than six weeks after receipt of the engineering brief. A

copy of this letter and the postal or messenger receipt as proof
of delivery is required by the Department before such an
application is complete. If no reply is received within the
specified period, it will be assumed that there is no objection.

7.3.4 An applicant may accept interference within its 0.5 mV/m contour
from an existing assignment or from a future assignment on an
existing allotment provided that the engineering brief states
that the applicant does not intend to serve the affected area.
The extent of the interference area shall be calculated in
accordance with Annex 1 and shall be shown as a hatched area on
the proposed station's coverage map.

7.4 Incompatibilities

In all of the cases described in 7.1, problems can arise when
changes to the Plan proposed by one applicant are not compatible
with changes proposed by another applicant. It should be noted
that incompatibilities can occur even when the proposed service
areas are geographically well separated. The Department
encourages applicants to co-operate in the search for early
solution to problems of incompatibility. In this regard, the
Department will, without devulging the details of the proposed
changes, make any incompatibilities known to each of the
applicants involved, urging their resolution prior to
consideration of the applications by the CRTC.
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8. NOTIFICATIONS

Conformement a l'accord,concernant la radiodiffusion FM conclue
entre le Canada et les Etats-Unis, touter les modifications
projetees des allotissements et des assignations au Canada dans
une bande de 320 km le long de la frontiere_canado-americaine
doivent etre notifiees A la FCC aux termes de l'entente officieuse
associee.

9. PLANIFICATION DES ALLOTISSEMENTS

9.1 Les demandes concernant la modification du Plan canadien
d'allotissement des canaux de radiodiffusion FM peuvent etre
presentees en meme temps qu'une demande d'assignation ou
separement. Dans l'un ou l'autre cas, la documentation portant
sur la (ou les) modification(s) d'allotissement doit etre
presentee.

9.2 Une assignation ne confere aucun droit, reel ou implicite, au
titulaire d'une licence et d'un certificat de station en ce qui a
trait a la protection continue prevue pour la classe de sa station
si les parametres d'exploitation tombent dans une classe
inferieure. Dans un tel cas, l'assignation peut etre ramenee a
une classe inferieure pour faciliter l'addition d'autres
allotissements et assignations.

9.3 Le Ministere peut apporter des changements au Plan canadien
d'allotissement des canaux de radiodiffusion FM independamment des
demandes revues. Dans son role de gestionnaire du spectre, it
peut aussi prendre les decisions qu'il juge necessaires en
fonction de considerations techniques pertinentes.

Publication autorisee par
le Ministre des Communications

Le directeur general
de la reglementation de la
radiodiffusion

G.R. Begley



-18-

8. NOTIFICATIONS

Under the Canada-U.S.A. FM Agreement, all proposed changes to
allotments and assignments in Canada within 320 kilometres of the
United States border must be notified to the FCC under the terms
of the associated Working Arrangement.

9. ALLOTMENT PLANNING

9.1 Applications for modifications to the Canadian FM Broadcasting
Allotment Plan may be made with, or independently from an
application for an assignment. In either case, documentation in
respect to the allotment change(s) shall be submitted.

9.2 An assignment does not convey a right, real or implied, to a
station licensee for continued protection of the licensee's
class of station if the operating parameters fall into a lower
class. In such cases the assignment may be reduced to a lower
class to facilitate additional allotments and assignments.

9.3 The Department may make changes to the Canadian FM Broadcasting
Allotment Plan which are independent of any application received.
It will also take decisions, based on technical consideration, in
its role as spectrum manager.

Issued under the authority of the
Minister of Communications

G.R. Begl
Director General
Broadcasting Regu7ation Branch
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Annexe 1

Procedure de determination de la zone de brouillage

Situer les emplacements des emetteurs sur une carte a l'echelle
appropride et proceder comme suit:

1. Tracer le contour de protection pour l'assignation ou
l'allotissement a proteger en fonction des parametres maximums ou
autres parametres admissibles stipules dans l'article 3.1.

2. Tracer le contour de la zone de brouillage pour l'assignation ou
l'allotissement proposes en fonction de ses parametres et des
niveaux de signal brouilleur vises a l'article 3.2.

3. Marquer les deux points ()CI les contours s'intersectent.

4. Repeter les etapes 1, 2 et 3 mais en augmentant la valeur de
chaque contour, tout en maintenant le meme rapport de protection,
jusqu'A ce que les contours de protection et de la zone de
brouillage soient tangents.

5. Tracer une ligne joignant les points d'intersection obtenus
ci-dessus. La region delimitee par cette ligne et le contour de
,protection trace a l'etape 1 definissent la zone de brouillage.

Exemple

L'exemple suivant illustre une zone de brouillage entre une
station de classe B et une station projetee de classe A
d'espacement insuffisant et occupant un deuxieme canal adjacent.

1. D'apres les dispositions de l'article 3.1, le contour de la zone
de protection de 54 dBu est situe a 65 km.

2. D'apres l'article 3.2, le contour de la zone de brouillage est de
74 dBu (l'etendue varie suivant les installations d'exploitation
projetees).

3. Marquer les deux points ou les contours s'intersectent.

4. Tracer le contour de la zone de service de 56 dBu et le contour de
la zone de brouillage de 76 dBu. Marquer les deux points
d'intersection. Tracer d'autres contours de valeur superieure
jusqu'd ce qu'ils soient tangents, en marquant chaque fois les
points d'intersection.
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Annex 1

Procedure to Determine Interference Zone

On an appropriately scaled map plot the transmitter sites and do the
following:

1. Plot the protected service contour for the assignment or allotment to
be protected, based on the maximum or other permissible parameters,
as shown in Section 3.1.

2. Plot the interfering contour for the proposed assignment or allotment
based on its proposed parameters in accordance with the interfering
signal levels as shown in Section 3.2.

3. Mark the two points where the contours intersect.

4. Repeat steps 1, 2 and 3 except increase the value of each contour
while maintaining the same protection ratio until the protected and
interfering contours are tangential.

5. Draw a line joining the intersection points obtained above. The area
contained within this line and the protected service contour drawn in
step 1 defines the interference zone.

Example

The following example shows the interference zone between an existing
class B station and a proposed class A station which are short -spaced and
on second -adjacent channels.

1. The protected service contcur from Section 3.1 is 54 dBu which
extends to 65 km.

2. The interfering contour from Section 3.2 is 74 dBu. (The extent of
this contour will vary depending on the proposed operating
facilities).

3. Mark the two points where the contours intersect.

4. Plot the 56 dBu service contour and the 76 dBu interfering contour
and mark the two points of intersection. Continue to increase the
value of the contours, plot them, and mark the intersection points
until the contours are tangent.
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5. Tracer une ligne joignant les points d'intersection obtenus
ci-dessus. La region delimitee par cette ligne et le contour de
protection trace a l'etape 1 definissent la zone de brouillage.
Cette zone est hachuree dans la figure ci-dessous.

CLASSE "B"

+

54 dBu __

56 dBu __

58 dBu _

60 dBu _

65 km

__ 74 dBu

- 76 dBu

__ 78 dBu

_ 80 dBu

ZONE DE BROUILLAGE

CLASSE "A"
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5. Draw a line joining the intersection points obtained above. The area
contained within this line and the protected service contour drawn in
step 1 defines the interference zone. This area is shown cross-
hatched in the drawing.

CLASS "B"

-f-

54 dBu _

56 dBu _

58 dBu

60 dBu

65 km

_ 74 data

76 dBu

_ 78 dBu

__ 80 dBu

INTERFERENCE ZONE

CLASS "A",
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Figure 1

ESTIMATED FIELD STRENGTH DEEDED AT 50 S OF TI -E POTENTIAL RECEIVER LOCATIONS

FOR AT LEAST 50% OF THE TIME AT A RECEIVING ANTENNA HEIGHT OF 9.1 METRES.

ESTIMATION DE L'INTENSITt CE CHAMP CePASStE A 50% DES EMPLACEMENTS ReCEPTEURS

POSSIBLES, FOUR AU MOWS 50% DU TEMPS, POUR LAE ANTENNE RECEPTRICE DE 9,1 METRES.
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Figure 2

7.STIMATED FIELD STRENGTH EXEEDED AT 50 S CF THE POTENTIAL RECEIVER LOCATIONS
FOR AT LEAST 10% OF THE TIME AT A RECEIVING ANTENNA HEIGHT OF 9.1 METRES.
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Spec. 153

F.M. BROADCAST TRANSMITTERS FOR LAND STATIONS

OPERATING IN THE 88 - 108 MC/S BAND AT 200 KC/S CHANNEL
SPACING

INTENT

1. This Specification (amended from time to time) sets forth the
minimum standards required for the type=approval of broadcast
transmitters described by the above Specification title. A
transmitter type-approved under this Specification may be
licensed only as a Private Commercial Broadcasting Station,
as defined in the General Radio Regulations, Part II.

GENERAL

2. Those seeking type-approval of equipment under this Specification
shall satisfy the Department at their own expense that the equip-
ment actually meets this Specification. The procedure for
obtaining a type-approval is outlined in Radio Standards
Procedure 100.

3. Notwithstanding the fact that a particular piece of equipment
meets this Specification, the Department reserves the right to
require that adjustments be made to that equipment wherever
it causes interference within the meaning of the Radio Act.

4 The Department reserves the right to revise this Specification
as the state of the art advances or as requirements necessitate.

5 This Specification covers only the transmitter proper including
exciter, and does not include audio input equipment, antennas
or transmission lines.

6. The minimum standards prescribed here shall apply to monaural
transmitters and to the left and right inputs for stereophonic
transmitters, Stereophonic transmitters must also comply with
Broadcast Procedure 6.

STANDARD TEST CONDITIONS

7. Definition - Standard test conditions are those conditions
under which the transmitter shall be operated while it is being
tested for minimum requirements. These conditions shall apply
at all times unless otherwise specified.

8. Standard Test Voltages - shall be the nominal rated voltage
as specified in paragraph 20, subject only to variations not
exceeding those specified in paragraph 17.
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9. Standard Temperature and Humidity - shall be prevailing room
conditions.

10. Standard Dummy Load - shall consist of an impedance of sub-
stantially zero reactance and a resistance equal to the surge
impedance of the transmission line into which the transmitter
is designed to operate. The dummy load impedance must be
essentially constant over the band of frequencies being
considered.

11. Standard Test Eouipment - All measurements shall be made with
instruments having sufficient accuracy to ensure no appreciable
error in the result of the measurement of the transmitter under
test due to test equipment.

12. Standard Test Modulating Signal - shall be a 400 Hz sine
wave applied through a 600 ohm series resistor or a 10 db, 600
ohm pad connected to the transmitter input terminals. The
measurement of level shall be made at the input, of. the series
resistor or pad and 6 db or 10 db corrections, respectively,
shall be made.

13. Standard Test Frequencies - shall be two frequencies one near
each end of the 66 - 108 MHz band,

14. Standard. Test Set-up - shall consist of a calibrated audio
signal generator connected through a resistor or pad (see para. 12)
to the transmitter audio input circuit, and the standard dummy
load connected to the R.F. output circuit of the transmitter,
and the transmitter operated at the power output capability
specified in para. 23.

Power Supply Variation

15. Definition - The term "power supply variation" includes all
differences between the standard voltage and frequency of the
power supply and the corresponding characteristics of the actual
power supplied to the transmitter.

16. Method of Measurement - Standard power measurement practice
shall be followed.

17. Minimum Standard - The power supply variation shall be within
the following limits (paragraph 8):

(a) For single phase power supplies, the full load voltage
shall be within 5% of the standard rated voltage.

(b) For three phase power supplies, the voltage from phase
to phase shall be within 2io of the average for the
three phases, and within 5% of the standard rated
voltage.

.13



- 3 - spec. 153

(c) Variation of the voltage of the power supply (including
regulation from no load to full load) shall not exceed
5% of the tiandard rated voltage.

(d) The power supply frequency shall be within l% of the
standard rated frequency.

MINIMUM STANDARDS

Rated Power Supply

18. Definition - The rated power supply of the transmitter is
described by specifying the line-to-line voltage, the number
of phases, and the frequency of the supply under which the
transmitter shall be operated while meeting the minimum
standards specified in this Specification.

19. Method of Measurement - Standard power measurement practice
shall be followed.

20. Minimum Standard - The transmitter shall operate from one of
the following sources of power:

AC Voltage Frequency Phase

115/230 volts
120/208 It

240
it

480 H

600 li

it2200

60 Hz
60

ii

60
H

60
"

60 It

ti

60

single
three

H

n

II

It

Other sources of power shall be allowed in special cases, subject
to Department of Transport approval.

Power output Capability

21. Definition - The power output capability of a transmitter is
the power output at which the transmitter may be operated
continuously into the standard dummy load.

22. Method of Measurement - The transmitter shall be operated at
the power output capability specified, under standard test
conditions, for a period long enough for all components to attain
temperature stability; that is, until the hourly increment of
temperature does not exceed 5% of the total temperature change.
The power output shall be measured by using either a power
measuring device or by the calorimetric method.
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23. Minimum Standard - The transmitter shall be capable of
continuous operation at the power output capability, as rated
by the manufacturer.

Carrier Frequency Range

24. Definition - The carrier frequency range is the range of carrier
frequencies on which the transmitter as a typo shall be capable
of operation in accordance with these standards.

25. Method of Measurement - The transmitter shall be tested at
the two standard test frequencies referred to in para. 13.

26. Minimum Standard - The transmitter shall be capable of operation
in accordance with these standards on any channel in the
88 - 108 NHz band without change in construction other than
changing frequency determining components. Provision shall be
made for trimming the carrier frequency over a range of + 1,000
Hz.

Center Frequency Stability

27. Definition - The center frequency stability is the ability of
the transmitter to maintain a center frequency. It is expressed
as the maximum number of Hz deviation from the test frequency
within the limits of specified operating conditions.

28. Method of Measurement - A frequency standard having an accuracy
of better than one cycle per megacycle shall be used to measure
the center frequency stability. It shall be considered satis-
factory to measure the frequency stability either of the entire
transmitter or, where this is impractical, of the frequency
control section of the transmitter and the following frequency
multiplier or buffer amplifier. In any event, no adjustments
shall be made during the course of a test run. Frequency measure-
ments shall be made at temperatures of -20°, 20°, and 45° C, and
at three line voltage values for each temperature, namely 85%,
100%, and 115% of rated voltage.

29. Minimum Standard - The center frequency shall remain within +
1000 Hz of the Standard Test Frequency.

Spurious Emissions

30. Definitioni - Spurious emissions including harmonics and sub-
harmonics are components of the radio frequency power available
at the transmitter output terminals at frequencies other than
its specified carrier frequency and modulation products.

/.5
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31. Method of Measurement - The method of measurement shall be
at the discretion of the test engineer and shall be described
in the test report.

32. Minimum Standard - Any spurious emission appearing outside the=la f carrier + 600 kc/s shall be attenuated at least 43 + 10
log10 (power ouTput, in watts) decibels below the level of
unmodulated carrier, or 80 decibels, whichever is the lesser
attenuation.

Cabinet Radiation

33. Definition - Cabinet radiation is any emission from the trans-
mitter other than that from any normal output connections.

34. Method of Measurement - The method of measurement shall be at
the discretion of the test engineer and shall be described in
the test report.

35. Minimum Standard - Not specified at this. time.

Frequency Modulation Noise Level on Carrier

36. Definition - The frequency modulation noise on the carrier is
the residual frequency modulation resulting from disturbances
produced in the transmitter itself within the band of 50 to
15,000 Hz. Its level shall be expressed as the ratio of the
residual frequency swing in the absence of modulation to the
frequency swing at 100% modulation. The normal 75 microsecond
pre-emphasis shall be employed in the transmitter.

37. Method of Measurement - A sample of the R.F. output of the
transmitter shall be fed to a distortion and noise meter, via
a suitable demodulator. Readings shall be made of the output
with standard test modulation of 100%, and without modulation
but with the input terminated. The frequency response charac-
teristic of the demodulator shall be within + 1 db of the
normal 75 microsecond de-emphasis curve froM-50 to 15,000
cycles per second.

38. Minimum Standard - The ratio shall be at least 60 db below 100%
modulation (+ 75 kHz swing).

Amplitude Modulation Noise Level on Carrier

39. Definition - The amplitude modulation noise level of an F.M.
carrier is the ratio of the rms value of the amplitude modula-
tion component (50 to 15,000 Hz) of the carrier envelope to
the rms carrier value, during the absence of applied modulating
voltage.
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40. Method of Measurement - Measurement of the carrier amplitude
modulation noise level may be accomplished by the use of a
linear peak carrier responsive A.M. detector coupled to the
output of the transmitter. Readings are made of the d-c
voltage and the rms value of the a-c component across the
detector load resistor. The d-c voltage must be multiplied
by 0.707. The measurement shall be made in the absence of
modulating voltage. The audio input terminals of the trans-
mitter shall be shunted by a resistance equal to the transmitter
input impedance.

41. Minimum Standards - The ratio shall be at least 50 db below
carrier level within the band of 15,000 Hz.

Audio-Input Impedance

42. Audio-Input Illipedance - Transmitter input impedance shall be
a nominal 6n7131) ohms, but all tests are to be.carried out
with the 600 ohm connection.

Audio-Input Level for 100% Modulation

43. Definition - The audio-input level for 100% modulation is the
audio-input expressed in dbm, necessary to obtain a carrier
frequency swing of + 75 kHz, which is considered as 100%
modulation. The term dbm is defined as db referred to one
milliwatt, single frequency, sine wave..

44. Method of Measurement - The standard test modulation (prat. 12)
shall be used. The input shall be adjusted to give 100%
modulation.

45. Minimum Standard - The standard audio-input level referred to
transmitter input terminals for 100% modulation shall be + 10
+ 2 dbm.

Audio Frequency Response

46. Definition - The audio frequency response of a frequency
modulated transmitter is the ratio of input voltages, expressed
in db, required to obtain a constant percentage of modulation.

47. Method of Measurement - The standard test setup shall be used.
The normal 75 microsecond pre-emphasis shall be employed. The
audio-input to maintain a constant modulation level of 25%,
505, and 100% shall be determined at a sufficient number of
points over the frequency range 50 to 15,000 Hz to enable
curves to be plotted.

.17
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48. Minimum Standard - The audio frequency response curves shall lie
on or between the dotted curves of Appendix A. In addition, at
19 kllz, the pilot carrier frequency, the response shall be 46 db
below that at 15 kHz.

Audio Frequency Harmonic Distortion

49. Definition - The audio frequency harmonic distortion is the
EWFFEriic content of the audio signal contributed by the trans-
mitter.

50. Method of Measurement - For this test the transmitter shall include
a 75 microsecond pre-emphasis circuit and the demodulator shall
include a 75 microsecond de-emphasis circuit. Measurements at
100% modulation shall be taken at a sufficient number of frequencies
in each range of frequencies to construct a curve.

51. Minimum Standard - The audio frequency distortion including all
harmonics up to 30 kHz shall not exceed the values given in the
following table:

Distortion in % Range of Input Frequencies in Hz

1.5 50 - 100
1.0 100 - 7,500
1.5 7,500 - 15,000

Equipment Requirements

52. Design - Transmitters shall be designed according to good current
engineering practice.

53. Nameplate - There shall be securely fastened to each transmitter
in a conspicuous external location, a nameplate having permanently
marked thereon, the type approval number, the manufacturer's name,
name and rating of the unit, and serial number, together with
sufficient other information to identify the unit completely. All
other units associated with it shall be suitably identified.

54. Protection of Personnel - The transmitter shall be so constructed
that all hazardous components are totally enclosed, or protected
from accidental contact by personnel. All mechanical moving
parts shall be provided with mechanical safeguard covers or inter-
locks. The transmitter enclosure shall be sufficient to provide
adequate personnel safety during routine operation. The amounts
of such radiations as electromagnetic, alpha rays, X-rays, gamma
rays, beta particles, etc. shall not exceed the dose allowed by
law or competent authority at a point where maximum radiation would
be received.



Spec. 153

55. Equipment Changes and Modification - No design or equipment
changes outside of the replabement of defective component
parts by factory equivalent or by electrically or mechanically
equivalent parts shall be made to an approved equipment without
voiding the approval.

Issued under the authority of the
Minister of Transport.

//'
'

r.G. Nixon),
Director,
Telecommunications and
Electronics Branch.
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Broadcast Procedure 7
Issue 3
Provisional

TECHNICAL REQUIREMENTS FOR

SUBSIDIARY COMMUNICATION MULTIPLEX OPERATION

ON FM BROADCASTING CHANNELS

1. INTRODUCTION

Pursuant to the Radio Act and Regulations made thereunder the
following technical requirements govern the use of multiplex sub -

carrier transmissions by frequency modulated broadcasting stations in
the 88-108 MHz band for the purpose of providing subcarrier services
other than stereophonic broadcasting.* These requirements set forth
the technical standards and the application procedure to be followed
by applicants in applying for a Subsidiary Communication Multiplex
Operation (SCMO) in order to amend the technical construction and
operating certificate required for the broadcasting station.

2. DEFINITIONS

2.1 Cross -talk. An undesired signal occuring in one channel, caused by an
electrical signal in another channel.

2.2 Main channel (L+R). The band of frequencies from 50 to 15,000 Hz
which frequency modulate the main carrier and which provide compatible
monophonic reception.

2.3 SCMO Multiplex Sub -carrier. A sub -carrier having a frequency within
the range 20-99 kHz and which is modulated with the subsidiary
communication information.

3. MULTIPLEX TRANSMISSION STANDARDS

3.1 Any form of modulation may be used on any SCMO subcarrier.

* Until further information is available on emitted spurious radiation above
108 MHz, multiplex subcarrier transmissions on channels 299 and 300 may be
restricted.
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EXIGENCES TECHNIQUES POUR L'EXPLOITATION EN MULTIPLEX

DES COMMUNICATIONS SECONDAIRES SUR DES VCIES DE

RADIODIFFUSION FM

1. INTRODUCTION

Conformement A la Loi sur la radio et aux reglements qui en decoulent,
les exigences techniques ci-apres s'appliquent aux transmissions avec
sous-porteuse multiplex par des stations de radiodiffusion utilisant
la modulation de frequence dans la bande de 88 A 108 MHz a des fins
autres que la radiodiffusion stereophonique.* Elles etablissent les
normes techniques et la procedure que doivent suivre les requerants
qui demande l'autorisation pour l'exploitation en multiplex des
communications secondaires (EMCS), afin de faire modifier le
certificat technique de construction et de fonctionnement requis pour
une station de radiodiffusion.

2. DEFINITIONS

2.1 Diaphonie. Signal non desire qui se produit dans une voie et qui est
cause par un signal electrique dans une autre voie.

2.2 Voie principale (L+R). Bande des frequences comprises entre 50 et
15 000 Hz qui modulent en frequence la porteuse principale et assurent
une reception monophonique compatible.

2.3 Sous-porteuse multiplex des communications secondaires. Sous-porteuse
qui a une frequence comprise entre 20 et 99 kHz et qui est modulee par
l'information donnee en communication secondaire.

3. NORMES DE TRANSMISSION MULTIPLEX

3.1 Une sous-porteuse EMCS peut etre modulee par n'importe quel genre de
modulation.

Aussi longtemps que d'autres informations concernant les rayonnements non
essentiels au-dessus de 108 MHz ne seront pas disponibles, les
transmissions avec sous-porteuse multiplex sur les voies 299 et 300 peuvent
etre restreintes.



3.2 More than one subsidiary communications sub -carrier may be used

simultaneously provided that:

- during stereophonic or monophonic transmission, the instantaneous
frequencies of the SCMO multiplexed sub -carriers shall be within
the baseband frequency range 53 to 99 kHz;

- during periods when no broadcast programs are transmitted, the
instantaneous frequencies of the SCMO multiplexed sub -carriers
may be within the baseband frequency range 20 to 99 kHz.

3.3 During stereophonic or monophonic program transmissions, the
modulation of the main channel carrier by the arithmetic sum of all
SCMO multiplex subcarriers below 76 kHz may not exceed 10 % (7.5 kHz
peak deviation) and modulation of the main channel carrier by the
arithmetic sum of all SCMO multiplex subcarriers above 76 kHz may not
exceed 10 % (7.5 kHz peak deviation). The modulation of the main
carrier by the arithmetic sum of all SCMO multiplex subcarriers may

not exceed 20 % (15 kHz peak deviation).

3.4 During periods when no broadcast programs are being transmitted, the
modulation of the main channel carrier by the arithmetic sum of all
SCMO multiplex subcarriers above 76 kHz may not exceed 10 % (7.5 kHz
peak deviation). The modulation of the main channel carrier by the
arithmetic sum of all SCMO multiplex subcarriers may not exceed 30 %
(22.5 kHz peak deviation).

3.5 When SCMO subcarriers are transmitted, the total peak modulation of
the main carrier may be increased above 100 % (75 kHz peak deviation).
For each 1.0 % modulation produced by subcarrier injection, the total
peak channel modulation may be increased by 0.5 %. The peak level of

the total main channel modulation produced by the combination of all
signals may not exceed 110 % (82.5 kHz peak deviation).

3.6 During monophonic or stereophonic program transmission, the cross-
talk, within the range of 50 Hz to 53,000 Hz caused by all SCMO
multiplex sub -carriers, shall be at least 60 dB below the 100 %
modulation (75 kHz peak deviation) reference.



3.2 Plusieurs sous-porteuses de communications secondaires peuvent etre
utilisees simultanement pourvu:

- que durant les transmissions stereophoniques ou monophoniques les
sous-porteuses multiplex des communications secondaires se
trouvent dans la bande de base des frequences de 53 A 99 kHz;

- que durant les periodes au cours desquelles aucune emisssion
sonore de radiodiffusion :Vest en cours, les sous-porteuses
multiplex des communications secondaires peuvent se trouver dans
la bande de base des frequences de 20 a 99 kHz.

3.3 Durant les emissions stereophoniques ou monophoniques, la modulation
de la porteuse de la voie principale par la somme arithmetique de
toutes les sous-porteuses multiplex des communications secondaires au-
dessous de 76 kHz ne devrait pas depasser 10 % (deviation de crete de
7,5 kHz) et la modulation de la porteuse de la voie principale par la
somme arithmetique de toutes les sous-porteuses multiplex des
communications secondaires au-dessus de 76 kHz ne devrait pas depasser
10 % (deviation de crete de 7,5 kHz). La modulation de la porteuse

principale par la somme arithmetique de toutes les sous-porteuses
multiplex des communications secondaires ne devrait pas depasser 20 %
(deviation de crete de 15 kHz).

3.4 Durant les periodes au cours desquelles aucune emission de
radiodiffusion West en cours, la modulation de la porteuse de la voie
principale par la somme arithmetique de toutes les sous-porteuses
multiplex des communications secondaires au-dessus de 76 kHz ne
devrait pas depasser 10 % (deviation de crete de 7,5 kHz). La
modulation de la porteuse de la voie principale par la somme
arithmetique de toutes les sous-porteuses multiplex des communications
secondaires ne devrait pas depasser 30 % (deviation de crete de 22,5
kHz).

3.5 Lorsque des sous-porteuses multiplex des communications secondaires
sont transmises, la modulation de crete totale de la porteuse
principale peut etre augmentee au dela de 100 % (deviation de crete de
75 kHz). La modulation de crete totale de la voie peut etre augmentee
de 0,5% pour chaque modulation de 1 % produite par injection de sous-

porteuse. Le niveau de crete de la modulation totale de la voie
principale produite par la combinaison de tous les signaux ne devrait
pas depasser 110 % (deviation de crete de 82,5 kHz).

3.6 Durant les transmissions monophoniques ou stereophoniques, la
diaphonie dans la plage de 50 Hz a 53 000 Hz causee par l'ensemble des
sous-porteuses multiplex des communications secondaires devra etre
d'au moins 60 dB au-dessous de la modulation de reference a 100 %
(deviation de crete de 75 kHz).
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4. APPLICATION REQUIREMENTS

4.1 Licensees of FM broadcasting undertakings wishing to initiate
Subsidiary Communication Multiplex Operations must apply to the
Canadian Radio -Television and Telecommunications Commission for an
amendment to their broadcasting licence. In support of the licence
application, and in order to receive technical certification, the
Department of Communications requires the following information for an
amendment to a station's technical construction and operating
certificate:

4.1.1 a complete description of the equipment which it is proposed to use
for the subsidiary communication transmissions, including:

a) a description of the programme source and the method of
modulating the multiplex subcarrier(s);

b) the frequency or frequencies of the multiplex subcarrier(s);

c) a description of the means used to ensure that the technical
requirements are being adequately met;

a description of the modifications necessary to the FM transmitter to
effect the multiplex transmissions;

the method and equipment used for monitoring the transmissions;

a statement by a professional engineer, over his or her seal and
signature that the proposed facilities will meet fully the standards
set forth in this Procedure and in Radio Standards Specifications
No. 153.

5. ON -AIR TESTING AND TC AND OC AMENDMENT

5.1 Following CRTC approval, a letter of authority by the Department to
proceed with the installation of the multiplex equipment will be
issued. Under certain circumstances the Department may require the
licensee to test and certify that the installation meets the
requirements of this Procedure and Radio Standards Specification
No. 153.

On -air operation of the multiplex subcarrier service may commence
following notification by the licensee to the Department that the
technical authority has been implemented. The Department will then
issue the amended TC & OC.
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4. METHODES A SUIVRE POUR FAIRE UNE DEMANDS

4.1 Les titulaires de licence d'entreprise de radiodiffusion FM qui
desirent commencer l'exploitation en multiplex des communications
secondaires doivent presenter une demande au Conseil de la
radiodiffusion et des telecommunications canadiennes afin de faire
modifier leur licence de radiodiffusion. A l'appui de cette demande
et afin de recevoir la certification technique du ministere des
Communications, les renseignements ci-dessous doivent etre fournis au
Ministere pour la modification du certificat technique de construction
et de fonctionnement pour une station:

4.1.1 une description complete de requipement qui servira aux transmissions
de communications secondaires, notamment:

a) une description de la source des emissions et de la methode de
modulation des sous-porteuses multiplex;

b) la frequence ou les frequences des sous-porteuses multiplex;

c) une description des moyens utilises pour s'assurer que des
exigences techniques seront observees;

une description des modifications qu'il faudra apporter e l'emetteur
FM pour effectuer les transmissions en multiplex;

la methode et requipement employes pour le contrne des
transmissions;

une declaration d'un ingenieur reconnu, portant son sceau
professionnel et sa signature et attestant que l'equipement et
l'installation repondront entierement aux normes etablies dans la
presente procedure et dans le Cahier des charges sur les normes
radioelectriques n° 153.

5. ESSAI DE MISE EN ONDE ET MODIFICATION DU CERTIFICAT TECHNIQUE DE
CONSTRUCTION ET DE FONCTIONNEMENT

5.1 Apres avoir regu une decision favorable du CRTC, le Ministere enverra
une lettre au titulaire l'autorisant a proceder A l'installation de
l'equipement multiplex. Dans certains cas, le Ministere peut demander
au titulaire d'effectuer les essais necessaires et d'attester que
l'installation repond aux exigences de la presente procedure et du
Cahier des charges sur les normes radjoelectriques n° 153.

La mise en onde des emissions comportant des sous-porteuses multiplex
peut commencer apres que le titulaire a avise le Ministere qu'il a
respecte les conditions techniques de l'autorisation. Le Ministere
delivrera par la suite le certificat technique de construction et de
fonctionnement modifie.
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In the event that the use of any SCMO service causes interference to
either the main broadcast signal or to ary other radio service, the
licensee will be required to take corrective measures to eliminate the
interference even to the extent of terminating the SCMO transmissions.

Issued under the Authority of
tne Minister of Communications

G.R. Begley
Director General
Broadcasting Regulation Branch



Broadcast Procedure 14
Issue 2

REQUIREMENTS FOR THE ESTABLISHMENT OF

LOW POWER FM BROADCASTING STATIONS

1. INTRODUCTION

1.1 Purpose

This procedure outlines the requirements to be followed in applying for
Technical Construction and Operating Certificates for the establishment of
low power frequency modulation (LPFM) broadcasting stations using standard FM
channels on an unprotected, non -interfering basis. This Procedure is
intended to be used in conjunction with the document "Application for a
Technical Construction and Operating Certificate for a Low Power FM
(Frequency Modulation) Broadcasting Station", form 16-850.

1.2 International Co -Ordination

Under an informal arrangement between the Federal Communications Commission
and the Department of Communications, all proposed low power FM assignments
in Canada within 32 km of the common border are notified to the United States
and acceptance of such assignments is obtained before authorization to
implement the proposed station is granted.

2. LIMITING CONDITIONS

2.1 Power

The effective radiated power (ERP) in any direction shall not exceed 50
watts. ERP is equal to the transmitter power supplied to the antenna
multiplied by the relative gain (dipole) of the antenna in a given direction.

2.2 Antenna

Normally the maximum transmitting antenna height is 60 metres when the ERP is
50 watts. Should the transmitting antenna height exceed 60 metres, the ERP
and height, when plotted on Figure 1, should fall below or to the left of the
curve. In this procedure, transmitting antenna height (HAAT) is the height
of the radiation centre of the antenna above the arithmetic average in
elevation of the terrain measured in metres from 0 to 5 km along 4 standard
radials at 0,90,180 and 270 degrees from true north.
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2.3 Service et rayonnement

Une station de radiodiffusion FM a faible puissance peut fournir le service a
l'interieur d'un contour de 3 mV/m ou de 500 uV/m (se reporter au paragraphe
3.2 et a Particle 4).

En regle generale, la valeur de 3 mV/m est consideree comme etant l'intensite
de signal souhaitable pour desservir adequatement une region urbaine. Dans
un milieu peu bruyant ou lorsqu'une antenne exterieure est utilisee, une
intensite de signal de 0,5 mV/m suffit pour desservir adequatement une region
rurale ou residentielle peu populeuse.

Le contour de 3 mV/m ne doit jamais exceder un rayon de 8 km autour de la
station, meme si une telle restriction devait signifier la diminution de la
PAR.

2.4 Emetteur

2.4.1 L'emetteur doit etre un modele homologue, conformement au Cahier des charges
n° 153 sur les normes radioelectriques.

2.4 2 Lorsqu'un requerant projette, pour une station de retransmission, d'utiliser
un emetteur relais heterodyne, c'est-a-dire un appareil qui regoit sur une
frequence et retransmet sur une autre sans demodulation, it doit, s'il
n'existe aucun cahier des charges pour l'homologation d'un appareil de ce
genre, presenter une demande en vertu de la Procedure n° 103 sur les normes
radioelectriques, afin qu'on en etablisse l'acceptabilite technique.

2.5 Demandes speciales

Lorsque, dans les regions montagneuses, la hauteur de l'antenne emettrice
au-dessus de la collectivite a desservir est de plus de 300 metres, it peut
etre impossible de fournir un service adequat en respectant les conditions
enoncees au paragraphe 2.2. Dans de tels cas, it y a lieu de retenir les
services d'un ingenieur-conseil en radiodiffusion pour preparer la demande.
Dans le cas des demandes de ce genre, le Ministere prendra en consideration
les propositions dont les parametres auront ete determines de fagon a
desservir adequatement la collectivite en cause, sous reserve des conditions
restrictives ci-apres.

a) La puissance apparente rayonnee ne doit pas depasser 50 watts, dans
n'importe quelle direction.

b) Le contour de 3 mV/m ne doit pas exceder un rayon de 8 km de la station
emettrice.

c) Les stations et allotissements existants doivent etre proteges contre
le brouillage.

Afin de prouver qu'il n'y a aucun brouillage, une analyse technique effectuee
par l'ingenieur-conseil et fondee sur les rapports d'intensite de champ
indiques au paragraphe 3.4 doit accompagner la demande. Le contour protege
des entreprises primaires de radiodiffusion FM est le 500 uV/m.
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2.3 Service and Coverage

An LPFM station may provide service within its 3 mV/m contour or within its
500 uV/m contour (see sections 3.2 and 4).

As a guide, 3 mV/m is considered to be the signal strength desirable to
provide satisfactory service in an urban area. For a low noise environment
or where an outdoor antenna is used, 0.5 mV/m may provide satisfactory
service to a rural or a low density residential area.

Under no circumstances shall the 3 mV/m contour extend beyond a distance of 8
km in any direction from the antenna site, even if this requires a reduction
in the ERP.

2.4 Transmitter

2.4.1 The transmitter shall be a model which has been type -approved under Radio
Standards Specification 153.

2.4.2 Where an applicant for a rebroadcasting station proposes the use of a
heterodyne translator, i.e. a device which receives on one frequency and
transmits on another without demodulation, and until such time as a
specification may be issued for the type -approval of such equipment, a
submission must be made under Radio Standards Procedure 103 to establish its
technical acceptability.

2.5 Special Applications

In mountainous terrain locations, where the transmitting antenna height is
more than 300 metres above the elevation of the Community to be served, it
may not be possible to provide an adequate service under the conditions in
paragraph 2.2. In such cases, a broadcast consultant should be retained to
prepare the application. Under such conditions, the Department will consider
proposals with parameters engineered to provide adequate service to the
community to be served with the following limiting conditions:

a) The effective radiated power must not exceed 50 watts in any direction.

b) The 3 mV/m contour must not extend beyond a distance of 8 km from the
transmitting site.

c) Existing stations and allotments must be protected from interference.

To demonstrate that no interference exists, an engineering analysis, prepared
by the consultant, must be submitted with the application and should be based
on the field strengths ratios specified in section 3.4. The protected
contour of primary FM undertakings is the 500 uV/m contour.
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3. CONSIDERATIONS QUANT AU BROUILLAGE CAUSE ET REQU

3.1 Les stations FM a faible puissance seront considerees comme stations
secondaires. En d'autres mots, exception faite des cas exposes a Particle
5, les stations FM a faible puissance ne doivent pas causer de brouillage aux
stations FM primaires, que ces stations aient ete etablies avant ou apres
elles. De plus, une station FM a faible puissance ne peut etre protegee
contre le brouillage cause par une station FM primaire qui fonctionne
normalement. Entre elles, les stations FM a faible puissance sont assignees
de maniere a etre protegees contre le brouillage, en fonction de la date de
leur notification.

3.2 La protection contre le brouillage susceptible d'etre cause ou regu a ou par
des allotissements existants, est normalement assuree par l'observation des
exigences relatives a la distance entre les stations ou allotissements,
lesquelles sont exposes a l'article 4.

3.3 Le Ministere peut demander a une station FM a faible puissance de prendre des
mesures correctives, si la protection du contour protege d'une station
primaire existante n'atteint pas le niveau prevu ou si une modification des
allotissements fait que l'on prevoit que la station FM a faible puissance
causera du brouillage au nouvel allotissement. On s'attend a ce que le
requerant d'une voie dans un plan d'allotissement modifie prenne en
consideration le brouillage qu'il peut causer a la station FM a faible
puissance, en evalue l'impacte et en informe cette derniere. Habituellement,
les mesures correctives requises n'entrainent qu'une modification de
frequence; toutefois, la station FM a faible puissance devra cesser son
exploitation s'il n'existe pas d'autre mesures correctives pratiques. Cette
derniere alternative ne s'applique pas s'il s'agit de proteger un
allotissement vacant.

3.4 Si une nouvelle station FM primaire ou une station existante qui a modifie
ses parametres cause du brouillage a une station FM a faible puissance, sans
que celle-ci lui en cause, la station FM a faible puissance peut soit tolerer
le brouillage soit demander de modifier son exploitation afin d'y remedier.

y a brouillage lorsque le rapport intensite de champ utile/intensite de
champ indesirable entre une station et les stations utilisant la meme voie,
ou encore la premiere, la deuxieme ou la troisieme voie adjacente, ne
rencontre pas 10 pour 1, 2 pour 1, 1 pour 10 et 1 pour 100 respectivement.
Ces rapports peuvent etre calcules a partir des courbes d'intensite de champ
F(50,50) pour le signal utile et des courbes d'intensite de champ F(50,10)
pour le signal indesirable, ou par toute autre methode technique reconnue.

4. CHOIX DE FREQUENCE

4.1 Les voies de la bande de 88 a 108 MHz sont assignees sur la base d'un
espacement de 200 kHz, les frequences porteuses, quant a elles, etant situees
aux intervalles impaires de 100 kHz. Pour plus de commodite, ces voies sont
numerotees consecutivement de 201 a 300.

4.2 La frequence choisie doit permettre de respecter les distances indiquees au
tableau 1 par rapport aux stations et aux allotissements existants:
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3. STATUS WITH REGARD TO INTERFERENCE TO AND FROM OTHER STATIONS

3.1 LPFM stations will be considered as secondary stations. In other words,

except as provided for in Section 5., LPFM stations must not create
interference to primary FM broadcasting stations, whether established before
or after them. Conversely, an LPFM station is not entitled to protection
from interference by normally functioning primary FM stations. LPFM stations

are assigned on a protected basis from each other according to their date of

notification.

3.2 Interference to and from existing stations and allotments is not deemed to
exist if the distance separation requirements set forth in Section 4 are met.

3.3 The Department may require an LPFM station to take remedial action if the
calculated protection ratio at the protected contour of an existing primary
station is not provided, or if a change in channel allotments results in the
prediction of interference to the new allotment from the LPFM station. In

the latter case, it is expected that the applicant for a channel in a changed
allotment plan will consider, calculate, and notify the interference impact
to the LPFM station. Normally it is expected that only a frequency change by
the LPFM station would be necessary but cessation of operation by the LPFM
station would be required if no other suitable remedial action is
practicable. An LPFM station would not be expected to cease operation to
protect a vacant allotment.

3.4 Should a new primary station or one which has changed parameters cause
interference to an LPFM station but not receive any, the latter may either
accept the interference or make application to change its operation to
alleviate the interference. Interference should be deemed to exist when the
wanted to unwanted field strength ratios of 10 to 1, 2 to 1, 1 to 10 and 1 to

100 from co -channel, first, second, and third adjacent channels,
respectively, are not met. These ratios may be determined from F(50,50)
field strength curves for the wanted signal and F(50,10) field strength
curves for the unwanted signal, or by any good engineering method.

4. CHOICE OF FREQUENCY

4.1 Channels in the band 88 to 108 MHz are assigned on the basis of 200 kHz
separations with carrier frequencies every odd 100 kHz. For convenience,

these channels are numbered consecutively from 201 to 300.

4.2 A frequency must be chosen which meets the distance separations from existing
stations and allotments as shown in Table 1:
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TABLEAU 1: Distances minimales (en km) requises pour un service
exempt de brouillage jusqu'au contour de 3 mV/m.

Separation
des frequences
(difference)

Classe de la station
.

A B
1

Cl C FM a faible
puissance

Meme voie 65 97 124 ; 156 17

le voie adjacente
(0,2 MHz)

47 79 100 121

i

10

2e voie adjacente
(0,4 MHz)

36 68 89 110 5

3e voie adjacente
(0,6 MHz)

33 65 86 ! 107 4

4.3 Les distances indiquees au tableau 1 sont etablies sur la base de la
protection que doivent accorder les stations FM a faible puissance au contour
de 500 uV/m des stations de classe A, B et Cl, et au contour de 800 uV/m des
stations de classe C, ainsi qu'a assurer que les autres stations FM a faible
puissance offrent une protection au moins jusqu'au contour de 3 millivolts
par metre (mV/m). Bien qu'il ne soit pas imperatif d'utiliser le tableau 2,
celui-ci donne les distances minimales requises entre deux stations FM a
faible puissance ou entre une station FM a faible puissance et d'autres
classes de stations, le tout en vue d'assurer un service exempt de brouillage
jusqu'au contour de 0,5 mV/m. Le requerant est encourage a choisir dans la
mesure du possible, une voie qui respecte les distances donnees au Tableau 2.

TABLEAU 2: Distances minimales (en km) requises pour un service exempt
de brouillage jusqu'au contour de 0,5 mV/m.

Separation
des frequences
(difference)

Classe de la station

A B Cl C FM a faible
puissance

Meme voie 109 179 215 239 42

le voie adjacente
(0,2 MHz)

62 109 140 170 24

2e voie adjacente
(0,4 MHz)

36 68 ' 89 110 13

3e voie adjacente
(0,6 MHz)

33 65 86 107 10
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TABLE 1: Minimum Separations (km) required to provide interference -free
3 mV/m coverage.

Frequency
Relationship
(difference)

Class of Station

A B C1 C LPFM

Co -channel 65 97 124 156 17

1st adjacent
(0.2 MHz)

47 79 100 121 10

2nd adjacent
(0.4 MHz)

36 68 89 110 5

3rd adjacent
(0.6 MHz)

33 65 86 107 4

4.3 The separations in Table 1 are based on LPFMs giving protection to the 500
uV/m contour of Class A, B and C1 stations and to the 800 uV/m contour of
Class C stations, and in return, receiving protection from other LPFMs to at
least the 3 millivolts per metre (mV/m) contour. While not mandatory, the
following Table 2 shows the required separations for an LPFM station from an
LPFM and other classes of stations to provide interference free coverage up
to the 0.5 mV/m contour. Applicants are encouraged to select channels which
provide the separations given in Table 2 whenever possible.

TABLE 2: Minimum Separations (km) required to provide interference -free
0.5 mV/m coverage

Frequency
Relationship
(difference)

Class of Station

A B Cl C LPFM

Co -channel 109 179 215 239 42

1st adjacent
(0.2 MHz)

62 109 140 170 24

2nd adjacent
(0.4 MHz)

36 68 89 110 13

3rd adjacent
(0.6 MHz)

33 65 86 107 10
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4.4 Les distances des Tableaux 1 et 2 sont basees sur une PAR de 50 watts et sur
une hauteur d'antenne de 60 metres pour les stations de radiodiffusion FM a
faible puissance et sur les parametres maximaux admissibles pour les autres
stations.

4.5 Une methode systematique pour determiner les voies disponibles est indiquee a
l'annexe A du present document.

4.6 Dans le cas des demandes speciales decrites au paragraphe 2.5, it faut
choisir une frequence qui respecte les conditions restrictives enoncees audit
paragraphe.

5. DISTANCES INFERIEURES AU MINIMUM

5.1 S'il est impossible de trouver une frequence qui respecte toutes les
distances minimales, envers les stations FM primaires une demande basee sur
des distances reduites d'au plus 8 km des distances donnees au Tableau 1,
peut etre consideree comme acceptable. Les distances requises entre les
stations FM a faible puissance etant deja minimales, les propositions visant
a les reduire ne seront etudiees que s'il y a accord entre les stations en
cause et que l'approbation du Ministere soit obtenue. Un ingenieur-conseil
en radiodiffusion devra alors effectuer une etude approfondie de la voie
ainsi obtenue et determiner et reporter sur une carte les zones de service et
de brouillage theoriques.

6. QUALITe D'UN SIGNAL DE ReeMISSION

6.1 Le requerant d'une station reemetrice FM a faible puissance doit demontrer
que le signal qu'il se propose de reemetre sera d'une qualite technique
acceptable.

6.2 Si le signal a reemetre doit etre capte en direct ou par liaison hertzienne,
on doit proceder a une analyse du trajet de propagation par lequel le signal
sera regu ainsi qu'a un calcul du rapport signal/bruit du signal regu qui
sera depasse dans 99%,des cas.

6.3 Le paragraphe 6.2 ne s'applique pas pendant la nuit si la station captee en
direct est une station AM. Dans ce cas une estimation de la qualite qui
pourra etre obtenue dans des conditions nocturnes suffit.

6.4 Si les emissions doivent etre fournies par liaison hyperfrequence, un calcul
du rapport signal/bruit est necessaire. (En ce qui concerne les liaisons
hyperfrequences, une demande doit etre presentee au bureau regional
approprie).

6.5 Dans une chaine de plusieurs stations reemetrices, le rapport signal/bruit
des stations precedentes doit etre pris en consideration.
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4.4 Tables 1 and 2 separations are based on an ERP of 50 watts and an antenna
height of 60 metres for LPFM stations and maximum permissible parameters for

other stations.

4.5 One systematic method of determining which channels are available is outlined

in Appendix A.

4.6 For applications withthe special conditions as described in section 2.5, a
frequency must be chosen which meets the limiting conditions identified in

that section.

5. SEPARATIONS LESS THAN THE MINIMUM

5.1 If it is impossible to find a frequency which meets all the minimum distance

separations to primary FM stations, a submission based on separations, none
of which are more than 8 km short of the distances in Table 1, may be
considered acceptable. The required separations between LPFM stations are
already minimal and proposals to shorten them may be considered only when

mutual consent of all stations involved and Departmental approval is
obtained. In such cases, a broadcast engineering consultant shall conduct a
detailed channel search and will determine and plot on a map the theoretical
interference zones as well as the interference -free coverage.

6. QUALITY OF REBROADCAST SIGNAL

6.1 An applicant for a rebroadcasting LPFM station must provide assurance that
the signal which he proposes to retransmit will be of acceptable technical

quality.

6.2 If the signal is to be picked up "off -air" or by a radio link, an analysis of

the propagation path over which the signal is to be received and an estimate

of the signal-to-noise ratio of the received signal which will be exceeded

99% of the time must be provided.

6.3 Paragraph 6.2 does not apply during night-time if the signal received
"off -air" is transmitted by an AM station. In such cases an estimate of the
quality obtainable under night-time conditions will be sufficient.

6.4 If the programme material is to be provided by a microwave link an estimate

of the signal-to-noise ratio is required. (For microwave programme links,
application should be made to the appropriate Regional Office).

6.5 If more than one rebroadcasting station is involved, the signal-to-noise
ratios at the preceding stations in the chain must be taken into

consideration.
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7. PReVISIONS CONCERNANT LA ZONE DE SERVICE

7.1 Des estimations concernant la zone de service prevue doivent accompagner la
demande. Le requerant se servira des courbes d'intensite de champ F(50,50)
des figures 2 et 3 (voir l'annexe A) pour calculer la distance jusqu'aux
contours de 0,5 et 3 mV/m.

7.2 Dans les regions peu accidentees ou lorsqu'il projette d'utiliser une antenne
omnidirectionnelle, le requerant doit determiner la distance jusqu'a chaque
contour dans les quatres directions habituelles et dans la direction de la
principale communaute a desservir, en se servant de la hauteur de l'antenne
emettrice dans la direction appropriee.

7.3 Dans les regions accidentees ou lorsqu'il projette d'utiliser une antenne
directionnelle (dans le plan horizontal), le requerant doit determiner la
distance jusqu'a chaque contour dans au moins quatre directions, dont l'une
couvre la principale communaute a desservir, en se servant de la hauteur de
l'antenne emettrice dans la direction appropriee. Dans le cas d'une antenne
directionnelle, les calculs doivent tenir compte de la puissance apparente
rayonnee (PAR) dans la direction appropriee.

7.4 Des calculs appropries de l'intensite de champ entre points fixes peuvent
remplacer ou completer les calculs mentionnes au paragraphe 7.3, lorsque
l'inegalite du terrain justifie l'utilisation de telles techniques.

7.5 Les previsions concernant la zone de service doivent etres presentees sous
forme de tableau avec une carte suffisamment detaillee ou l'emplacement de
l'antenne emettrice et ces contours de 3 et 0.5 mV/m sont clairement
indiquees. La carte mentionnee au paragraphe 8.3 pourra etre utilisee a
cette fin, une carte de la region adjacente la completant s'il y a lieu.

8. PROCeDURE RELATIVE A LA DEMANDE ET AUX DeMARCHES SUBSeQUENTES

8.1 Les formules necessaires peuvent etre obtenues aupres des bureaux regionaux
(Vancouver, Winnipeg, Toronto, Montreal et Moncton) ou de l'Administration
centrale du Minis tere a Ottawa.

8.2 La demande de certificat technique de construction et de fonctionnement
(CTCF) pour une station FM a faible puissance, doit etre faite en se servant
de la formule 16-850. On peut obtenir une formule de demande de licence de
radiodiffusion aupres du Conseil de la radiodiffusion et des
telecommunications canadiennes (CRTC). Les deux demandes doivent etre
presentees simultanemento

8.3 Le requerant doit remplir la formule 16-879, aux fins d'autorisation d'eriger
un bati d'antenne, et la soumettre au bureau regional du MDC le plus proche
avant ou au plus tard avec sa demande de certificat. La formule 16-879 doit
etre accompagnee d'une carte a echelle de 1:50 000, representant
l'emplacement de l'antenne. Des cartes a cette echelle n'existent pas pour
toutes les regions. Le requerant pourra done utiliser, le cas echeant, une
carte a echelle plus petite, soit jusqu'a 1:250 000. La carte doit etre de
bonne qualite de sorte qu'on puisse en faire des copies claires. Le
requerant pourra se procurer les cartes necessaires du ministere de
1'Energie, Mines et Resscurces (Bureau de vente cartes et publications).
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7. COVERAGE PREDICTIONS

7.1 Estimates must be made of the predicted coverage and submitted with the
application. The F(50,50) field strength curves in figures 2 and 3 of
Appendix A should be used to determine the distance to the 0.5 and 3 mV/m
contours as follows:

7.2 In areas of relatively smooth terrain or when an omnidirectional antenna is
proposed, the distance to each contour should be determined in the direction
of the four standard radials and one radial in the direction of the principal
community to be served using the transmitting antenna height in the pertinent
direction.

7.3 In areas of mountainous terrain or in proximity of other natural obstacles or
when a directional (in the horizontal plane) antenna is proposed, the
distance to each contour should be determined in at least four directions
including one in the direction of the principal community to be served using
the transmitting antenna height in the pertinent direction. For the
directional antenna case the effective radiated power (ERP)-in the pertinent
direction should be used.

7.4 Suitable point-to-point type field strength calculations may be used to
replace or supplement the above section 7.3 if the irregularity of the
terrain justifies the use of such techniques.

7.5 The coverage predictions should be presented in tabular form and on a
suitably detailed map with the transmitting site marked and the 3 and 0.5
mV/m contours labelled. The map referred to in 8.3 would be suitable,
supplemented by a map of the adjacent area if necessary.

8. APPLICATION PROCEDURE AND SUBSEQUENT ACTION

8.1 All necessary forms may be obtained from any regional office (Vancouver,
Winnipeg, Toronto, Montreal or Moncton) or Departmental headquarters in
Ottawa.

8.2 Application for a Technical Construction and Operating Certificate (TCOC) for
an LPFM station should be made utilizing form 16-850. An application form
for a broadcasting licence can be obtained from the Canadian Radio -television
and Telecommunications Commission (CRTC). The two applications should be
filed simultaneously.

8.3 Form 16-879 must be filed to obtain clearance for the erection of an antenna.
This form should be filed with the appropriate DOC Regional Office before, or
at the latest, the same time as the application. This form should be
accompanied by a map, scale 1:50 000 showing the antenna site. Maps of this
scale are not available for all areas. In such cases a map of smaller scale,
up to 1:250 000 could be used. The map should be of good quality, so that
clear copies could be made from it. Such maps may be obtainable from the
Department of Energy, Mines and Resources (Sales Office, Maps &
Publications).
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8.4 La section technique de la formule ne sera pas examinee avant que toutes les
formules necessaires n'aient etc revues. Une demande ne peut etre consideree
comme techniquement acceptable avant que la formule 16-879 n'ait egalement
etc approuvee par Transports Canada.

8.5 Engagement d'un ingenieur-conseil en radiodiffusion

8.5.1 La formule 16-653 doit tre soumise si un ingenieur-conseil en radiodiffusion
est engage.

8.5.2 Il est a remarquer que si un memoire technique est juge incomplet, par suite
de l'omission de renseignements importants ou de l'inclusion de donnees
techniques inexactes, l'etude de la demande en est fortement retardee. De
telles omissions ou inexactitudes sont souvent dues a une connaissance
insuffisante des regles et des procedures du Ministere. Les
ingenieurs-conseils en radiodiffusion tiennent a jour une blibliotheque
comprenant tous les renseignements relatifs a la conception et aux etudes
d'allotissement; it sont abonnes a un service du Ministere qui leur fournit
toute la documentation courante concernant les allotissements, ainsi que les
regles et les procedures.

8.5.3 Bien entendu, la personne ou la societe engagee doit se conformer aux lois de
la province ou se trouve la station, en ce qui a trait a l'exercice de la
profession d'ingenieur.

8.6 Une estimation de la zone de service prevue doit accompagner la demande. La
Section 7 decrit la methode a utiliser pour determiner la zone de service
prevue.

8.7 Les fonctionnaires du Ministere peuvent au besoin explieluer certaines
exigences administratives. De plus, pendant l'examen des demandes lorsqu'ils
constatent que des renseignements manquent, sont incomplets ou incorrects, le
requerant sera avise. Si les renseignements necessaires ne sont pas fournis
dans un delai raisonable, la demande sera retournee.

8.8 Lorsqu'une demande est jugee techniquement inacceptable, le requerant recoit
un avis l'en informant. La demande est alors gardee pendant un certain temps,
dans l'attente de revisions, avant d'etre retournee.

8.9 Le CRTC est tenu au courant des decisions du Ministere au sujet de
l'acceptabilite technique des demandes. En tenant compte de ses propres
exigences en ce qui a trait aux demandes, le CRTC decide alors s'il doit
proceder a la demande de licence de radiodiffusion.

8.9.1 Si la demande de licence de radiodiffusion est approuvee par le CRTC et si le
Ministere a juge que la demande du certificat technique de construction et de
fonctionnement etait techniquement acceptable, le requerant sera autorise a
commencer la construction de la station. Une periode limite d'un an est
accordee pour la construction; cette periode peut etre prolongee pour des
raisons valables. Des rapports periodiques d'avancement des travaux sont
prepares par les bureaux de district du Ministere. Si le requerant prend,
sans raison valable, trop de temps pour effectuer la construction de la
station, l'autorisation de construire peut etre retiree.
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8.4 The technical portion of the application will not be examined until all the
necessary forms have been received. A submission cannot be considered
technically acceptable until form 16-879 has also been approved by Transport

Canada.

8.5 Retention of a Broadcast Engineering Consultant

8.5.1 Form 16-653 must be filed when a broadcast engineering consultant is to be
retained.

8.5.2 It should be noted that when a technical submission has been found to be
incomplete, in that important information has been omitted or inaccurate
technical data has been found, lengthy delays in processing the application
have resulted. Such omissions and inaccuracies are often due to an
unfamiliarity with the Department's Rules and Procedures. Broadcast
engineering consultants maintain a library of all pertinent information in
reference to design and allotment studies, and subscribe to the Department's
service which provides them with the current allotment material, as well as
the Rules and Procedures.

8.5.3 It is, of course, the responsibility of the individual or firm, insofar as
the practice of engineering is concerned, to comply with the appropriate
legislation in the province concerned.

8.6 Estimates must be made of the predicted coverage and submitted with the
application. Section 7 describes the method for predicting coverage.

8.7 Departmental officers are available, if required, to provide administrative

assistance. During examination of applications, if there is any missing,
incomplete or incorrect information, the applicant will be notified. If the
necessary information is not supplied after a reasonable period of time, the
application wil be returned.

8.8 If a submission is found to be technically unacceptable, the applicant will
be so notified. The application will be held in abeyance for a reasonable
period of time awaiting possible revisions before being returned.

8.9 The CRTC is kept informed of the Department's decisions regarding technical
acceptability. Considering also its own application requirements, the CRTC
decides whether to proceed with the application for a broadcasting licence.

8.9.1 If the application for a broadcasting licence is approved by the CRTC, and
the Department has found the application for a Technical Construction and
Operating Certificate to be technically acceptable, the applicant is given
permission to commence construction of the station. A time limit of one
year, which may be extended for good reason, is allowed for the construction.
Periodic progress reports are prepared by Departmental district offices. If

the applicant is unduly slow in proceeding with the construction of the
station, permission to construct may be withdrawn.
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8.9.2 Si le CRTC refuse la demande, cette derniere est retournee au requerant.

8.9.3 Le requerant doit s'adresser a son bureau regional pour obtenir
l'autorisation d'effectuer des essais de service avant la wise en ondes
finale.

8.10 Lorsque la construction est termine, le requerant doit certifier au
Ministere que la 'station est prete a commencer son exploitation en conformite
avec le memoire technique et doit demander l'autorisation de commencer'
l'exploitation. Une autorisation de commencer la radiodiffusion doit
egalement etre obtenue du CRTC.

Publication autorisee par le
Ministre des Communications

Le Directeur General
Service de la reglementation
des- communications

. John deMercado
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8.9.2 If the application is denied by the CRTC, the submission is returned to the
applicant.

8.9.3 Permission for on -air testing prior to regular broadcasting can be obtained
from any regional office.

8.10 When the construction is complete, the applicant shall certify the Department
that the station is ready to commence operation in accordance with the
technical submission and request permission to commence operation.
Concurrently, permission to commence broadcasting must also be sought from
the CRTC.

Issued under the Authority of
the Minist7r of Communications

(

D . John deMercado
irector General

Telecommunication Regulatory
Service
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ANNEXE A

METHODE SYSTEMATIQUE POUR DETERMINER LES VOIES DISPONIBLES

POUR UNE STATION FM A FAIBLE PUISSANCE

On trouvera ci-dessous une methode systematique permettant la recherche d'une

a) Faire une liste des numeros 201 a 300. Ne pas tenir compte des voies
201 a 220 s'il y a reception du canal 6 de television dans la zone de
service projetee ou s'il existe un allotissement de ce canal dans une
rayon de 95 km de l'emetteur FM a faible puissance. Si les parametres
d'un allotissement du canal 6 sont restreints, la distance de 95 km
peut etre reduite quelque peu. Le requerant devrait alors consulter le
Ministere a ce sujet.

b) Sur une carte appropriee, tracer un cercle centre sur l'emplacement de
l'antenne projetee et ayant un rayon de 156 km (3 mV/m) lorsque le
tableau 1 est utilise, et de 239 km lorsque le tableau 2 est utilise.

c) En se servant du Plan canadien d'allotissement des frequences FM pour
voies a but commercial a partir de la voie 221, et le cas echeant, du
Plan canadien d'allotissement des frequences FM pour voies a but
educatif a partir de la voie 201, chercher les localites situees dans
le cercle indique au paragraphe b). Mesurer sur la carte la distance
entre le centre du cercle et ces localites, et, au moyen du Tableau 1
ou du Tableau 2, eliminer toutes les voies alloties a ces localites et
qui empeche leur assignation a la station faisant l'objet de la
demande. Par example, a un centre eloigne de 90 km, est allotie la
voie 250 B. En se referant au Tableau 1, sous la classe B, on voit que
la distance requise pour l'exploitation de la meme voie est de 97 km
mais pour les premieres voies adjacentes, elle n'est que de 79 km. Par

consequent, la voie 250 est eliminee de la liste mentionnee en a). Si
l'on desire proteger le contour de 0,5 mV/m, on voit, en se basant sur
le Tableau 2, que la distance requise pour les premieres voies
adjacentes est de 109 km. Par consequent, les voies 249, 250 et 251 ne
peuvent pas etre utilisees.

d) Si apres avoir elimine les voies touchees par les allotissements
canadiens, it reste des voies disponibles, verifier si le cercle
indique au paragraphe b) englobe quelque partie que ce soit du
territoire americain. A l'aide de la liste intitulee "Attribution des
voies FM aux Etats-Unis en de9a de 190 miles de la frontiere commnune
(attribution par numero de voies)", verifier, de nouveau, en se servant
des Tableaux 1 ou 2 selon le cas. Si des voies sont encore
disponibles, en choisir une et l'inscrire a la section 2 de la formule
de demande avec les autres donnees techniques requises.
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APPENDIX A

SYSTEMATIC METHOD FOR DETERMINING

LPFM CHANNEL AVAILABILITY

The following presents a systematic method for making a channel search.

(a) List the numbers 201 to 300. Channels 201 to 220 should not be
considered if there is reception of TV channel 6 in the proposed
coverage area, or if there is a channel 6 allotment within 95 km of the
LPFM transmitting site. If there is a limitation on the parameters of
a channel 6 allotment, this distance may be somewhat reduced.
Departmental advice can be sought in this regard.

(b) On a suitable map, draw a circle centred at the proposed antenna site
with a radius of 156 km (3.0 mV/m) if Table 1 is used, or 239 km if
Table 2 is used.

(c) Using the Canadian FM Allotment Plan for Commercial Channels starting
at channel 221 and, if applicable, the Canadian FM Allotment Plan for
Non-commercial Educational Channels starting at channel 201 and working
up, check for centres located within the circle in (b). Measure on the
map the distance to these centres and, using either Table 1 and Table
2, eliminate those channels which allotments to that centre would
preclude; e.g. a centre 90 km distant has an allotment listed as 250B.
From Table 1 under Class B, the required separation for co -channel
operation is 97 km, but for first adjacent channels it is only 79 km.
Thus channel 250 is eliminated from the list in (a). If 0.5 mV/m
coverage is wanted, from Table 2, the required separation for first
adajcent channels is 109 km. Thus channels 249, 250 and 251 cannot be
used in this example.

(d) If there are available channels after eliminating those affected by
Canadian allotments, check whether the circle in (b) encloses any U.S.
territory. Using the list "U.S. FM Allocations Within 190 Miles of the
Canada-U.S. Border, Sorted By Channels," check again using either Table
1 or Table 2 as desired. If there are still available channels, select
one and enter it under Section 2 of the application form as part of the
required technical data.
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e) Si, apres avoir verifie les allotissements a l'aide du Tableau 2, it
n'y a aucune voie disponible, repeter les operations a partir de
l'etape b), en se servant du Tableau 1.

f) Si, apres avoir verifie les allotissements a l'aide du Tableau 1, it
n'y a aucune voie disponible, verifier si une voie eliminee se trouvait
a une distance reduite d'au plus de 8 km par rapport a la distance
requise, sauf pour la distance prescrite pour les autres stations de
radiodiffusion FM a faible puissance (voir section 5.1). Un projet
base sur l'utilisation d'une voie de ce genre pourrait etre considers
comme acceptable dans les presentes circonstances.

g) Si, apres ces deux verifications it n'y a toujours aucune voie
disponible on devrait retenir les services d'un ingenieur-conseil en
radiodiffusion afin qu'il effectue une etude des voies.



- A2 -

(e) If no channels are available using Table 2, repeat from Step (b) using
Table 1.

(f) If no channels are available, and Table 1 was used, check whether any
channel was eliminated by being less than 8 km short of any required
separations, excluding those to other LPFM stations (see section 5.1).
A proposal based on such a channel might be considered acceptable under
these circumstances.

(g) If there are still no channels available, the services of a broadcast
engineering consultant should be retained to do a channel study.
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Use of Figure 2

1. Draw a vertical line corresponding to the transmitting antenna height in
metres using the scales at the top and bottom of the figure.

2. Draw a horizontal line corresponding to the effective radiated power in
watts using a scale at the side of the figure.

3. The location of the point of intersection of these lines relative to the
curves labelled in kilometres gives the distance to the contour.
Interpolate between curves if necessary in a vertical direction.

Example: Height 40 m, Power 10 watts. These lines intersect a little less
than half -way between the 5 and 6 km curves, thus the distance to the
0.5 mV/m contour is approximately 5.4 km.

Utilisation de la figure 2

1. Tracer une ligne verticale correspondant a la hauteur de l'antenne
emettrice, en metres, en se servant des echelles situees au haut et au bas
de la figure.

2. Tracer une ligne horizontale correspondant a la puissance apparente
rayonnee, en watts, en se servant des echelles situees sur les cotes de la
figure.

3. L'emplacement du point d'intersection de ces lignes par rapport aux courbes
indiquees, en kilometres, donne la distance jusqu'au contour. Au besoin,
interpoler entre les courbes dans le sens vertical.

Exemple: Hauteur 40 metres, puissance 10 watts. Ces lignes se coupent un peu
avant le point situe a mi-chemin entre les courbes de 5 et 6 km;
done, la distance jusqu'au contour de 0,5 millivolt par metre est
d'environ 5,4 km.
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Use of Figure 3

1. Draw a vertical line corresponding to the transmitting antenna height in
metres using the scales at the top and bottom of the figure.

2. Draw a horizontal line corresponding to the effective radiated power in
watts using a scale at the side of the figure.

3. The location of the point of intersection of these line relative to the
curves labelled in kilometres gives the distance to the contour.
Interpolate between curves if necessary in a vertical direction.

Utilisation de la figure 3

1. Tracer une ligne verticale correspondant a la hauteur de l'antenne
emettrice, en metres, en se servant des echelles situees au haut et au bas
de la figure.

2. Tracer une ligne horizontale correspondant a la puissance apparente
rayonnee, en watts, en se servant des echelles situees sur les cotes de la
figure.

3. L'emplacement du point d'intersection de ces lignes par rapport aux courbes
indiquees en kilometres, donne la distance jusqu'au contour. Au besoin,
interpoler entre les courbes dans le sens vertical.
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WORKING ARRANGEMENT

FOR

ALLOCATION OF VHF TELEVISION BROADCAST STATIONS

UNDER TEE

CANADIAN-U.S.A. TELEVISION AIIREEMENT OF 1952

1. PREAMBLE

Mutual undertakings concerning the allocation and use of television

broadcast channels by Canada and the United States in the area lying within

250 miles of their common border are set out in the Canada -USA Television

Agreement of 1952. That Agreement, continues pursuant to its terms, to

govern the consideration and acceptance or rejection of border area channel

allocations proposed in either country. The arrangement set out herein,

which in no way derogates from the Canada-USA Television Agreement of 1952,

states the basis upon which the Canadian and USA authorities propose to

consider responses to border area television channel allocations proposed by

the other country. Its adoption as a guide for the foregoing purpose shall

be evinced by an exchange of letters between the Director of Telecommunications

and Electronics Branch of the Department of Transport of Canada and the

Chairman of the Federal Communications Commission of the United States of

America.

2. DEFINITIONS

(a) Unlimited allocation.

An unlimited allocation is one on which a station may operate

with standard parameters. Any allocation on which a station by virtue of

spacing could operate with standard parameters may qualify as an unlimited

allocation and may be notified to the other country as such. (Note:

Allocations listed in Tables A and B of the Canada - U.S.A. Television

Agreement, as modified or supplemented by duly notified and accepted

allocations in effect on June 30, 1960, shall - except in the case of

those on which special restrictions are imposed - be treated, for the

purposes of this working Arrangement, as unlimited allocations, irrespective

of whether their antenna heights or powers correspond with the standard

parameters. Annex I hereto lists such allocations as of June 30, 1960,

and designates those which exceptionally are treated as limited allocations.)
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(b) Limited allocation.

A limited allocation is one on which a station for any reason is

required to operate with less than the standard parameters.

(c) Standard parameters.

Standard parameters are:

(1) A transmitting antenna height of 1000 feat; with

(2) An effective radiated power on Channels 2 - 6 of 100 kw

or on Channels 7 - 13 of 325 kw in Canada and 316 kw in

the United States.t

(d) Maximum permissible parameters.

Maximum permissible parameters are the maximum permissible values

cf antenna height and effective radiated power determined by the distance

between stations assigned on the same channel, in accordance with Tables I

and III or II and IV. (NOTE: Antenna height may nct exceed 2000 feet and

the effective radiated power may not exceed the standard as set out in

2(c)(2) except as the result of special negotiation.)

(e) Operating parameters.

Operating parameters are the antenna height above average terrain

and effective radiated power actually used.

(f) Directional antennas.

Directional antennas are those which deviate in the horizontal

plane more than 2 db from the equivalent circle value. (RMS)

(g) Antenna height.

Antenna height is the height of the radiation center of the

antenna above average elevation of the terrain from 2 - 10 miles from the

antenna for the 8 radials, spaced evenly for each 45 degrees of azimuth

starting with true north.

(h) Protected contour.

Subject to the provisions listed below, the protected contour is

the Grade B contour (17 dbu for Channels 2 - 6 and 56 dbu for Channels 7 - 13

and assuming smooth terrain) as rounded out in the appended Tables and within

which interfering co -channel signals will not be permitted to exceed 17 dbu

for Channels 2 - 6 and 12 dbu for Channels 7 - 13. (dbu is decibels above 1

microvolt per meter)

The reason for this power difference is that in the United States the

maximum domestic power is specified as 25 dbk which equals 316 kw while in

Canada the maximum domestic power is specified as 325 kw which equals 25.1

dbk. (dbk is decibels above 1 kw)
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(1) The protected contour of any station shall not be considered

to extend beyond 57 miles for Channels 2 - 6 or 52 miles for

Channels 7 - 13.

(2) Where the protected contour so determined crosses the Canada -

USA border, that portion of the border lying within the contour

shall be treated as the relevant segment of the protected contour.

(3) Where the international border lies within the Great Lakes or

other water bodies and the protected contour extends over this

water, the shore line within the protected contour and nearest

to the protected allocation shall similarly be treated as the

relevant segment of the protected contour.

(14)
Although local topography may be taken into account in estimating

the actual service area, the protected contour as determined

from Tables I and II shall determine the protection to be

accorded by a station in the other country, unless by

negotiation some other protected contour is agreed upon.

3. BASIC PRINCIPLES

(a) Co -channel allocations.

No allocation shall be made in Zone I of the United States less

than 170 miles from a co -channel station or allocation in Canada, or in

Zone II of the United States less than 190 miles from a co -channel station

or allocation in Canada. Similarly, no allocation shall be made in Canada

which is less than 170 miles from a co -channel station or allocation in

Zone I of the United States or less than 190 miles from a co -channel station

or allocation in Zone II of the United States.

(b) Adjacent channel allocations.

The minimum geographic separation between Canadian and United

States adjacent channel allocations shall be 60 miles.

.(c) Computation of distance.

Where transmitter sites have been established the distance shall

be determined as between the coordinates of the transmitter sites. If a

transmitter site has not been established the coordinates of the main post

office of the community involved shall be used, or in the event those co-

ordinates cannot be ascertained, the coordinates of the center of the city

shall be used.

The distance between reference points is considered to be the

length of the hypotenuse of a right triangle, one side of which is the

difference in latitude of the reference points and the other side the

difference in longitude of the two reference points, and shall be computed

as follows:
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(1) Determine the difference in latitude and the difference in

longitude between the two reference points. Convert these

two differences into degrees and decimal parts of a degree.

(2) Determine the middle latitude of the two reference points

to -the nearest second of latitude (average the latitudes

of the two points).

(3) Multiply the difference in latitude by the number of

miles per degree of latitude difference obtained from

Table V for the appropriate middle latitude (interpolate

linearly). This determines the North -South distance in

statute miles.

(Li) Multiply the difference in longitude by the number of miles

per degree of longitude difference obtained from Table V

for the appropriate middle latitude (interpolate linearly).

This determines the East-West distance in statute miles.

(5) Determine the distance between the two reference points

by the square root of the sum of the squares of the

distances obtained, i.e.

where:

D (Ls2 + L02)i

D Distance in statute miles
La - North -South distance in miles from (3) above

Lo - East-West distance in miles from (I.1 above

In computing tl:e above, sufficient decimal figures shall

be used to determine the distance to the nearest mile.

(d) Directional antennas.

Directional antennas may be used by stations operating on a limited

allocation to render protection to other co-channel stations. The radiation

from a directional antenna may not exceed the notified radiation pattern value

in any direction where the interference caused thereby would exceed that

permitted for the limited allocation. In all other directions, the radiation

may not exceed the notified pattern value by more than 2 db. In no case may

the ratio of maximum to minimum fields of a directional antenna be greater

than 20 db, including the tolerance, nor the rate of change of the pattern

greater than 0.2 db per degree. Directional antennas may be used by stations

operating on unlimited allocations, but their use shall not prevent future

increases of radiation in the suppressed directions to 100 kw on low VHF

channels, or 325 kw (316 kw in the United States) on high VHF channels.

Directional antennas will be assumed to have a simple cardioid pattern, made

up as indicated above, unless some other pattern is specified.
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L. TABUT

(a) Content of Tables.

(1) Table I.

Table I shows the distance in miles to the protected contour
for various combinations of antenna heights and effective radiated power.

This Table is applicable to Channels 2 - 6.

(2) Table II.

Table II serves the same purpose as Table I except that it is

applicable to Channels 7 -13.

(3) Table III.

Table III shows the distance in miles to the 17 db above 1

microvolt per meter contour for various combinations of antenna heights

and effective radiated power. This Table is applicable to Channels 2 - 6.

(1.) Table IV.

Table IV serves the same purpose as Table II except that it is

applicable to Channels 7 - 13, and is based on the 12 db above 1 micro-

volt per meter contour.

(b) Use of Tables.

(1) Use Table I or II to determine tne location of the protected

contour of the pertinent existing allocation with due regard to Section

2(h) (2) and (3).

(2) Using the distances from the proposed allocation to the
protected contour of the existing allocation, consult Table III or IV

to determine the combinations of maximum permissible parameters which

can be used.

(3) All columns should be read to the nearest figure listed in

the Tables. Where a parameter falls midway between two figures, use

the higher figure.
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5. PROCEDURES

(a) Changes in the Tables of Assignment.

(1) Proposed allocations may be presumed to be acceptable if they

are within the maximum permissible parameters set out in this Arrangement.

However, as provided by the Agreement, the recipient Government may

within thirty days of receipt of a proposed allocation object thereto.

The objector will state, with as much particularity as the circumstances

permit, the basis for the objection taken, in order that the proposing

Government may have an opportunity to meet the stated objections by

suitable amendment of the proposal. Proposed allocations to which timely

objection is made shall be subject to further negotiation at the request

of the proposing Government.

(2) Proposed allocations which are not within the maximum permissible

parameters set out in this Arrangement shall be subject to negotiation to

establish their acceptability.

(3) The notifying Government shall specify whether the proposed

allocation is unlimited or limited. The proposal shall state whether the

allocation is based on maximum permissible parameters. If because of

domestic regulations or otherwise the notifying Government finds it

necessary or desirable to permit use of something less than the maximum

permissible parameters obtained from Table III or IV, it shall state

the applicable limitations. The parameters of an allocation may be

reduced at any time by the Government of the country in which the allocation

is made by simply advising the Government of the other country.

(4) Notification of station assignments shall set out the actual

operating parameters which will be employed. These may be less than the

maxima permitted in the allocation. The use of lesser operating parameters

initially shall not preclude the later use of the parameters on which the

allocation was accepted.

(b) Negotiations.

Negotiations shall normally consist of an exchange of letters

between the Director of Telecommunications and Electronics Branch of the

Department of Transport of Canada and the Chairman of the Federal

Communications Commission of the United States of America. In the event

that the matter cannot be resolved by correspondence, a meeting shall

be arranged.
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TABLE V

Mid-
Latitude
Degrees

Miles per
Degree of
Latitude

Miles per
Degree of
Loneitude

Mid-
Latitude
Degrees

Miles per
Degree of
Latitude

Miles per
Degree of
Longitude.

39.765
35 68.934 56.725 55 69.174

36 68.945 56.026 56 69.185 38.77o

37 68.957 55.311 57 69.196 37.763

38 68.968 54.578 58 69.208 36.745

39 68.98o 53.829 59 69.219 35.715

4o 68.993 53.063 60 69.229 34.674

41 69.004 52.280 61 69.241 33.622

42 69.017 51.482 62 69.250 32.560

43 69.029 50.668 63 69.26o 31.488

44 69.041 49.839 64 30.406

45 69.053 48.994 65 69.280 29.314

46 69.066 48.135 66 69.290 28.215

47 69.078 47.260 67 69.298 27.105

48 69.090 46.372 68 69.307 25.988

49 69.103 45.468 69 69.316 24.862

50 69.114 44.551 70 69.324 23.729

51 69.127 43.620 71 69.331 22.589

52 69.139 42.676 72 69.339 21.441

53 69.150 41.719 73 69.346 20.286

54 69.162 40.748 74 69.353 19.126

75 69.359 17.959
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CanAdian - USA Tolaviaion Agroement

A. 300pe of Weeannt

Hevisod
5-23-52

1. This agreement relates to the assignment and utilization of 82

television channels between 54 and 890 megacycles along the border between the

Dominion of Canada and the United States of America within an area of 250 miles on

either side of the border. Assignments made at points which are more than 250 miles

from the border need not be notified as hereinafter specified except that in caeee

of unusual powers or antenna heights appropriate details may be exchanged for infor-

mational purposes.

B. Notifications

1. Notification shall be made by an exchange of documents between the

Department of Transport and the Federal Communications Commission. The Governments

shall notify each other not later than 10 days following a grant of an authorization

for a television station within the scope of the arrangement. Each Government shall

be provided 20 days after notification to object to the proposed assignment.

2. The notification shall contain the following:

a. Transmitter location (city, longitude and latitude)

b. Channel number

c. Channel frequency

d. Antenna -
(1) Height above ground

(2) Height above sea level

(3) Height above average terrain (2-10 miles)

(4) Horizontal directivity pattern

e. Effective radiated power
f. Call letters

C. power of Stations

1. All station assignments within the scope of this agreement shall have an

effective' radiated signal in any vertical or azimuthal plane not in excess of

a. 100 kw for channels 2 - 6

b. 325 kw for channels 7 - 13

0. 1000 kw for channels 14 - 83

2. Lower power than that listed in (1) above may be &reigned by either

Government, but

3. The assignment of lower power shall not prevent the authorization of

maximum power at a later date.

D. Antlinn4 He ice..

1. There shall be no maximum limit on antenna height.
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iI. In order to obtai the moat favorable possible desired to undesired
signal ratio and the maximum service areao in any group of three stations located
in close proximity to each other and operating on the same channel, the video
carrier frequency of two of said stations shall be offset by plus or minus 10

kilocycles respectively.

Offset of Video Carrier Frequency.

2. The frequency tolerance of stations in this arrangement shall be maintained

within plus or minus one kilocycle of the agreed frequency.

F. Assignment plan.

Tables A and B contain all the assignments made to Provinces and States

within 250 miles of the border. The specific assignments within 250 miles of the

border are accepted.

G. Tranamitter Locations.

Television transmitters shall be located so as to serve the city to which

the channel is assigned and to promote the overall efficiency of the assignment

plan. Transmitters shall be located so as not to prejudice future assignments in

the other country. The following factors shall be considered in the location of

transmitters:

1. Co -channel separation, VHF and UHF.

2. Adjacent channel separation, VHF and UHF.

3. Oscillator radiation, UHF. (For the purposes of this agreement, it is
considered that two stations separated by the receiver intermediate
frequency, i.e,-, seven channels, may cause oscillator radiation

interference.)

4. I. F. beat, UHF. (For the purposes of this agreement it is considered
that two stations separated by the receiver intermediate frequency, I.E.,

seven or eight channels, may cause I. F. beat Interference.)

Intermodulation, UHF. (For the purposes of this agreement it is
considered that two stations separated by lees than six channels may

cause intormodulation interference.)

6. Picture Image, UHF. (For the purposes of this agreement it is
considered that two stations separated by 15 channels may cans' picture

image interference.)

7. Sound Image, UHF. (For the purposes of this agreement it is considered
that two stations separated by 14 channels may cause sound image

interference.)
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H. Changes in the Table:

Chances or additions to tho Table of Assignmente shall be effected by
the procedure of Notification as sot forth elsewhere except that Notification
shall be made in advance, and the Government shall hays 30 days to object to

the change.

I. Cooperation and Exchange of Information

The Administration of sh respective countries will exchange information

and cooperate with each other for the purpose of minimizing interference and

obtaining maximum efficiency in the use of television channels.





CANADIAN TELEVISION CHANNEL ALLOTMENT PLAN

The Canadian Television Channel Allotment Plan contains all current
VHF and UHF television channel allotments and assignments.

1. General Conventions

a) Offset Carrier Designators

Underscore, zero offset from nominal video carrier frequency.

+ nominal video carrier frequency plus 10 kHz.

- nominal video carrier frequency minus 10 kHz.

b) A limited allotment L (a,b) is one on which a station is
required to operate for any reason with less than standard
parameters. (a = page number; b = number in page a).

c) UHF Channel Classification

Each channel is identified by a channel classification code
"A", "B" or "C" which is determined according to the station
parameters specified in Table 1. Table 2 shows the minimum
distance separation required between various classes of
channels.

d) The following stations are currently operating on channels above
69, which are not shown in the Plan. The channels indicated
below have been reserved for their reassignment:

Channel

12

New Channel

16B

28B

City and Call

B.C., CHBC-TV-5

Radium, B.C. CBUFT-5



VHF

e) Designation numerique des canaux de television

Bande de feequence
Numero de canal Lan megahertz)

2 54-60

3 60-66
4 66-72
5 76-82
6 82-88
7 174-180
8 180-186
9 186-192
10 192-198
11 198-204
12 204-210
13 210-216

Numero de
UHF canal

Bande de frequences
(en megahertz)

Numero de

canal
Bande de frequences

(en megahertz)

14 470-476 42 638-644
15 476-482 43 644-650
16 482-488 44 650-656
17 488-494 45 656-662
18 494-500 46 662-668
19 500-506 47 668-674
20 506-512 48 674-680
21 512-518 49 680-686
22 518-524 50 686-692
23 524-530 51 692-698
24 530-536 52 698-704
25 536-542 53 704-710
26 542-548 54 710-716
27 548-554 55 716-722
28 554-560 56 722-728
29 560-566 57 728-734
30 566-572 58 734-740
31 572-578 59 740-746
32 578-584 60 746-752
33 584-590 61 752-758
34 590-596 62 758-764
35 596-602 63 764-770
36 602-608 64 770-776
37 608-614 65 776-782
38 614-620 66 782-788
39 620-626 67 788-794
40 626-632 68 794-800
41 632-638 69 800-806

2. Contraintes speciales

2.1 Certaines contraintes decoulent de la reponse des televiseurs actuels
A la frequence image et de la reattribution de la bande 806-890 MHz
au service mobile terrestre. Ces contraintes proviennent du fait que



e) Numerical designation of television channels

VHF Channel No.
Frequency Band
(Megahertz)

2 54-60
3 60-66
4 66-72
5 76-82
6 82-88
7 174-180
8 180-186
9 186-192
10 192-198
11 198-204
12 204-210
13 210-216

UHF Channel No.
Frequency Band
(Megahertz) Channel No.

Frequency Band
(Megahertz)

14 470-476 42 638-644
15 476-482 43 644-650
16 482-488 44 650-656
17 488-494 45 656-662
18 494-500 46 662-668
19 500-506 47 668-674
20 506-512 48 674-680
21 512-518 49 680-686
22 518-524 50 686-692
23 524-530 51 692-698
24 530-536 52 698-704
25 536-542 53 704-710
26 542-548 54 710-716
27 548-554 55 716-722
28 554-560 56 722-728
29 560-566 57 728-734
30 566-572 58 734-740
31 572-578 59 740-746
32 578-584 60 746-752
33 584-590 61 752-758
34 590-596 62 758-764
35 596-602 63 764-770
36 602-608 64 770-776
37 608-614 65 776-782
38 614-620 66 782-788
39 620-626 67 788-794
40 626-632 68 794-800
41 632-638 69 800-806



les televiseurs actuels, congus pour capter tous les signaux y
compris ceux des canaux 70 a 83, sont sujets au brouillage de
frequence image provoque par les stations de base du service mobile
terrestre dans l'ancienne bande (canaux 70 a 83), notamment sur les
canaux 62 a 69. Le Ministere a lance un programme a long terme pour
limiter a 806 MHz (canal 69) la reception des frequences par les
televiseurs, ce qui devrait eventuellement eliminer ces contraintes.
Dans le cadre du plan actuel d'allotissement et compte tenu des
observations qui precedent, l'admission des stations de base dans le
service mobile terrestre se fera generalement par etapes pour
permettre la reception satisfaisante des canaux de television. Cette
situation impose les contraintes temporaires indiquees ci-apres.

2.1.1 Les canaux 62 a 69 seront generalement assignes en dernier.

2.1.2 L'assignation des canaux suivants sera differ -6e jusqu'A ce que
l'utilisation de televiseurs ameliores ne pouvant pas capter de
canaux superieurs au canal 69 soient suffisamment generalisee:

Canal Endroit

63 Toronto (Ont.

64 St. Thomas (Ont.)
Belleville (Ont.)
Sorel (Que.)

66 Cobourg (Ont.)

Lac Megantic (Que.)
Sackville (N. -B.)

2.2 I1 y a aussi certaines contraintes destinees a permettre
l'exploitation simultanee des canaux 14 et 69 et celle du service
mobile terrestre dans les bandes immediatement au-dessous du canal 14
et au-dessus du canal 69, dans la meme zone de service. Ceci impose
des restrictions a l'exploitation de stations de base du service
mobile terrestre dans les bandes adjacentes et necessite des
filtrages supplementaires des emissions parasites provenant des
emetteurs de television sur les canaux 14 et 69. L'application du
plan actuel d'allotissement devra donc se faire en tenant compte de
deux imperatifs particuliers: pour tout besoin futur, le canal 14
sera assigne en dernier, et une meilleure suppression des emissions
parasites sera necessaire pour les allotissements indiques
ci-dessous:

Canal Endroit

14 Ottawa -Hull

Barrie (Ont.)
Sherbrooke (Que.)

69 Belleville (Ont.)
Sorel (Que.)



2. Special Constraints

2.1 Certain constraints resulting from the image frequency response of
current television receivers and the re -allocation of the 806-890 MHz
band to the land mobile service exist. These constraints are due to
the fact that existing television receivers are designed to receive
all signals including channels 70 to 83, and therefore are
susceptible to potential image interference especially to channels 62
to 69 from base stations in the land mobile service in the former
band (channels 70 to 83). A long range program has been initiated in
the Department to limit the reception range of television receivers
to 806 MHz (channel 69), thereby eventually eliminating these
constraints. In the context of this allotment plan and due to the
considerations above, the introduction of base station operations in
the land mobile service will generally be phased to allow the
satisfactory reception of television channels, and leads to the
following temporary constraints:

2.1.1 Generally, channels 62 to 69 will be assigned last.

2.1.2 Assignment of the following channels will be delayed until such time
as improved television receivers with reception limited to channel
69, come into general use:

Channel Location

63 Toronto, Ont.

614

66

St. Thomas, Ont.
Belleville, Ont.
Sorel, Que.

Cobourg, Ont.

Lac Megantic, Que.
Sackville,

2.2 Certain constraints also exist to enable the harmonious operation of
channels 14 and 69 and land mobile operations in the immediately
adjacent bands below channel 14 and above 69, within the same
coverage area. These result in restrictions to the deployment of
land mobile base stations in the adjacent bands and necessitate the
use of extra filtering of spurious emissions from TV transmitters on
channels 14 and 69. In the context of this plan, this consideration
leads to two specific constraints - Channel 14 will be assigned last
for any future requirements and additional spurious emission
suppression will be required for the following allotments:

Channel Location

114 Ottawa -Hull

Barrie, Ont.

Sherbrooke, Que.

69 Belleville, Ont.
Sorel, Que.



TABLEAU 1

Classification des canaux de television UHF

utilises dans la planificatiori

d'allotissement au Canada

Classe de PAR/kW HEASM en m Rayon du contour Rayon du contour
canal de classe A en km de classe B en km

A 10 100 15 25

B 100 150 30 45

C 1000 300 55 70

3



TABLE 1

Classification of UHF -TV Channels for

Allotment Planning in Canada

Class of
Channel

ERP/kW EHAAT/metres Radius of Grade A
Contour/kilometres

Radius of Grade B
Contour/kilometres

A 10 100 15 25

B 100 150 30 45

C 1000 300 55. 70



Page 1

ALBERTA

Ville Canal VHF Canal UHF

Ashmont 12- L(1.1) 53+A
Athabaska 8- L(1.2) 24+B,48B
Banff 34B
Barrhead 31+B
Battle River 10 L(1.3)
Blairmore 15A,31A
Bonnyville 6 L(1.4), 9- 41B
Brooks 30-B,47+B
Burmis 3 L(1.5), 5- L(1.6) 20A,47A
Calgary 2+, 4, 9+, 13-L(1.7) 16C,32C,38C,49C,54C
Camrose .47B -- -- -- --
Cardston 22+B
Chateh 5 14A
Claresholm 36B
Cold Lake -Grand Center 25A,49A
Coronation 10 41A
Coutts/Milk River 4- L(1.8) 24+A
Drayton Valley 24B
Drumheller 12 L(1.9) 19B,24B,53B
Edmonton 3, 5+, 11-, 13+ 17C,23C,28+C,39C,45C,51C
Edson 41-B
Etzikom 12+ L(1..10) 31A
Fairview 17+A,34A
Falher 6-
Forestburg 27-A,52B
Fort MacLeod 19+B,25B
Fort McMurray 9 L(1.11), 12 16B,22+B,45B
Fort Saskatchewan 33A
Fort Vermilion 11

Grande Prairie 10-, 13 19B,308,35B
Grouard Mission 18B
Hanna 25+A
High Level 8+ 15+A
High Prairie 2- 16B,49+B
High River 44B
Hinton -Entrance 3+ L(1.12), 8 L(1.13) 49B
Innisfail 42+A

P

L(1.1) Limitation pour proteger CFCN-TV-1 Drumheller (Alb.) et CFRN-TV-3 Whitecourt (Alb.)
L(1.2) Limitation pour proteger CFRN-TV-6 Red Deer (Alb.)
L(1.3) Limitation pour proteger CBXAT Grande Prairie (Alb.)
L(1.4) Limitation pour proteger CKRD-TV Red Deer (Alb.) et CFQC-TV-2 North Battleford (Sask.)
L(1.5) Limitation pour proteger un allotissement A Cranbrook (C. -B.)
L(1.6) Limitation pour proteger CBUCT-1 Crawford Bay (C. -B.)
L(1.7) Limitation pour proteger CFCN-TV-5 Lethbridge (Alb.) et CITV-TV Edmonton (Alb.)
L(1.8) Limitation pour proteger CFCN-TV Calgary (Alb.) et CHAT -TV -1 Pivot (Alb.)
L(1.9) Limitation pour proteger CBCA-TV-1 Etzikom (Alb.)
L(1.10) Limitation pour proteger CFCN-TV-1 Drumheller (Alb.) et CKMC-TV Swift Current (Sask.)
L(1.11) Limitation pour proteger CKSA-TV-2 Bonnyville (Alb.)
L(1.12) Limitation pour proteger CFRN-TV Edmonton (Alb.)
L(1.13) Limitation pour proteger CFRN-TV-6 Red Deer (Alb.)

0



Broadcast Procedure 5
Issue 3

Protection and Coverage Rules for

Television Broadcasting Stations on Allotted Channels

1. INTRODUCTION

1.1 Purpose

This procedure pertains to the rules for the allotment and protection
of VHF and UHF charnels and for the predict:on of coverage for TV
broadcasting sta-,ions in Canada. Unprotected low power and very low
power television assignments are covered separately under Broadcast
Procedures 22 and "5 respectively.

1.2 General

This procedure is in accordance with the "Working Arrangement for the
Allotment and Assignment of VHF and UHF Television Broadcasting
Channels Under the Canadian - USA Televisiol Agreement of 1952".*
The working arrangement contains a list of the Canadian and USA
television allotments within their respective co-ordination zones.
The list is updated from time to time and each country publishes its
current list as allotments are added anc mocified under the Working

Arrangement.

In order to obtain a more efficient domestic use of TV channels, the
Department has implemented certain modifications in regard to reducing

the separation distances for VHF stations and has added three classes
of TV channels, A. B and C, for UHF stations. In addition, new
propagation curves have been accepted and consequently the minimum

separation table for UHF channels has been rrodified accordingly.
Limited allotments for VHF channels are permitted domestically at
separation distances less than those required for stations using
standard parameters.

1.3 Definitions

1.3.1 Allocation

The International Telecommunications Union (ITU) uses the word
'allocation' in reference to the provision of a band of frequencies

for a particular purpose or service.

* The present document includes revisions agreed to in principle with
the FCC in the USA in current negotiatf.ons pending the adoption of
a new Working Arrangement.
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1.3.2 Allotissement

Un "allotissement" est l'attribution d'un canal defini a une certaine
localite (le Ministere publie une liste des allotissements en vigueur
au Canada).

1.3.3 Assignation

Une "assignation" est l'utilisation autorisee d'un allotissement par
une station de television.

1.3.4 Allotissement limite

Un allotissement limite est un allotissement pour lequel une station
de television, pour quelque raison que ce soit, devra etre exploitee
avec des parametres inferieurs aux parametres normalises.

1.3.5 Allotissement illimite

Un allotissement illimite est un allotissement pour lequel la station
peut etre exploitee avec des parametres normalises.

1.3.6 Puissance apparente rayonnee (PAR) et hauteur effective
de l'antenne au-dessus du sol moyen (HEASM)

La puissance apparente rayonnee (PAR) est le produit de la puissance
de sortie de l'emetteur, de l'efficacite de la ligne de transmission
(et du diplexeur) et du gain en puissance total de l'antenne par rapport
a un doublet demi-onde. La hauteur effective de l'antenne au-dessus du
sol moyen (HEASM) est la moyenne des hauteurs d'antenne au-dessus du
sol moyen (HASM) en direction de huit rayons traces a tous les 45°
d'azimut en partant du nord geographique. La hauteur de l'antenne au-
dessus du sol moyen (HASM) est la hauteur du certre du rayonnement de
l'antenne au-dessus de l'elevation moyenne du terrain entre 3 et 16 km
de l'antenne.

1.3.7 Inclinaison du faisceau d'antenne (electriaue et mecanique)

L'inclinaison du faisceau d'antenne est le deplacement vertical du
diagramme de rayonnement horizontal de l'antenne de fawn que le
rayonnement maximal se produise a un angle situe sous le plan
horizontal. Il est possible d'obtenir l'inclinaison du faisceau en
inclinant l'axe principal de l'antenne, c'est-a-dire par une
inclinaison mecanique du faisceau, ou en corrigeant electriquement la
forme du diagramme de rayonnement, c'est-a-dire par une inclinaison
electrique du faisceau.

1.3.8 Contours de service

Les contours de service d'une station de television sont les contours
de classe A et de classe B. Les contours de classe A et de classe B
sont les limites ou contours sur lesquels l'intensite de champ d'une

station de television, determinee au moyen des courbes de propagation
F(50,50) appropriees, correspond aux valeurs ci-dessous:
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1.3.2 Allotment

An 'allotment' is the provision of a spec:fie channel for a particular
community (a list of current Canadian allotments is published by the
Department).

1.3.3 Assignment

An 'assignment' is the authorized use of en allotment for a TV
station.

1.3.4 Limited Allotment

A limited allotment is one on which a TV station, for any reason, is
required to operate with less than standard parameters.

1.3.5 Unlimited Allotment

An unlimited allotment is one on which a station may operate with
standard parameters.

1.3.6 Effective Radiated Power CERP) and Effective Height of the
Antenna above Average Terrain (EHAAT)

The effective radiated power (ERP) is the product of the transmitter
output power, the transmission line (and ciplexer) efficiency and the
total power gain of the antenna relative to a half -wave dipole. The
effective height of the antenna above average terrain (EHAAT) is the
average of the antenna heights above the average terrain (HAAT) for
eight radials spaced every 45 degrees of azimuth starting with true
north. The height of the antenna above average terrain (HAAT) is the
height of the radiation centre of the antenna above the average
elevation of the -..errain between 3 to 16 km from the antenna.

1.3.7 Antenna Beam Tilt (Electrical and Mechanical)

Antenna beam tilt is the vertical displacement of the horizontal
radiation pattern of the antenna so that the maximum radiation occurs
at an angle below the horizontal plane. The beam tilt may be achieved
by tilting the main axis of the antenna, i.e. mechanical beam tilt, or
by shaping the pattern by an electrical means, i.e. electrical beam
tilt.

1.3.8 Service Contours

The service contours of a TV station a -e the Grade A and B signal
contours. The Grade A and B signal contours are the boundaries or
contours at which the field strength of a TV station, as determined
using the appropriate F(50,50) propagation curves, is as follows:



Canaux 2-6
Canaux 7-13
Canaux 14-69

- 3 -

Classe A

68 dBu
71 dBu
74 dBu

Classe B

47 dBu
56 dBu
64 dBu

(DO dBu est l'intensite de champ exprimee en dB au-dessus
d'un microvolt par metre (1 uV/m).

1.3.9 Parametres normalises

Les parametres normalises sont les valeurs de PAR et de HEASM permises
pour une station de television:

Pour les canaux VHF:

Une HEASM de 300 metres avec une PAR maximale de 100 kW pour les
canaux 2-6 et de 325 kW pour les canaux 7-13.

Pour les canaux UHF:

Classe A: Une HEASM de 100 metres avec une PAR maximale de 10 kW.
Classe B: Une HEASM de 150 metres avec une PAR maximale de 100 kW.
Classe C: Une HEASM de 300 metres avec une PAR maximale de 1000 kW.

Remarque: Exceptionnellement, en ce qui concerne les
allotissements de classe C, it est permis aux stations
ayant des parametres superieurs, d'avoir un PAR allant
jusqu'a 5000 kW et un HEASM depassant 300 m.

(Voir la section 2.4 et le tableau 3).

1.3.10 Parametres maximaux admissibles

Pour les canaux VHF, les parametres maximaux admissibles sont les
valeurs de la HEASM et de la PAR determinees d'apres l'espacement

entre les allotissements donne dans la section 2. Le maximum de la
PAR ne devra pas depasser la valeur normalisee de la PAR donnee dans la
section 1.3.9. Dans le cas o0 la HEASM depasse la limite normalisee
de HEASM, it est necessaire de reduire la PAR, de fagon que la
distance jusqu'au contour de brouillage ne soit pas augmentee.

Pour les canaux UHF, la PAR maximale indiquee a la section 1.3.9 devra
etre reduite en conformite avec le graphique de la figure 7 de
l'annexe quand la HEASM depasse les valeurs normalisees.

1.3.11 Parametres d'exploitation

Les parametres d'exploitation sont les valeurs de PAR et de HEASM
effectivement utilises par une station de television.

1.3.12 Contour de protection

a) Pour les canaux VHF: Le contour de protection d'un allotissement
c'est le contour de classe B sans toutefois depasser une distance
de 89 km et de 82 km respectivement pour les canaux 2 a 6 et les



Channels 2-6
Channels 7-13
Channels 14-69

Grade A Grade B

68 dBu

7' dBu
74 dBu

47 dBu

56 dBu
64 dBu

dBu is the field strength expressed ir dB above one microvolt
per metre (1 uV/m).

1.3.9 Standard Parameters

Standard parameters are the ERP and EHAAT permitted for a TV
station as follows:

For VHF

an EHAAT of 300 metres with a maximum ERP of 100 kW for
channels 2-6, and 325 kW for channels 7-13.

For UHF

Class A: an EHAAT of 100 metres with a maximum ERP of 10 kW
Class B: an EHAAT of 150 metres with a maximum ERP of 100 kW
Class C: an EHAAT of 300 metres with a maximum ERP of 1000 kW.

Note: As a special case, on class C allotments, super
parameter stations are permitted an ERP of up to
5000 kW and an EHAAT in excess of 300 m.
(See Section 2.4 and Table 3).

1.3.10 Maximum Permissible Parameters

For VHF the maximum permissible parameters are the values of EHAAT and
ERP determined by the spacing between allotments as specified in
Section 2. The maximum ERP shall not exceed the standard ERP as
listed in Section 1.3.9. In cases where tne EHAAT exceeds the
standard EHAAT, the ERP shall be reduced such that the distance to the
interference contour is not increased.

For UHF the maximum ERP in Section 1.3.9 shall be reduced in
accordance with the graph in Fig. 7 of the Appendix when the EHAAT is
in excess of the standard values.

1.3.11 Operating Parameters

Operating parameters are the ERP and EHAAT actually used by a TV
station.

1.3.12 Protected Contour

a) For VHF the protected contour is the Grade B signal contour but
not exceeding a distance of 89 km and 82 km for channels 2-6
and 7-13 respectively. The distance to the Grade B signal



canaux 7 a 13. La distance jusqu'au contour de classe B est
determinee au moyen des courbes F(50,50) des figures 1 et 3, pour

une HEASM de 150m.

b) Pour les canaux UHF: Le contour de protection est le contour de
classe B sans toutefois depasser une distance de 25, 45 et 70 km
respectivement pour les canaux de classe A, B et C. La distance
jusqu'au contour de classe B est determinee au moyen des courbes
F(50,50) de la figure 5.

1.3.13 Contour de brouillage

Le contour de brouillage d'un allotissement est la valeur permise du

signal sur le contour de protection d'un autre allotissement utilisant
le meme canal. La distance jusqu'au contour de brouillage est
determinee au moyen des courbes F(50,10) des figures 2, 4 et 6. Pour

les distances inferieures a 15 km, les courbes F(50,50) des figures 1,
3 et 5 peuvent etre utilisees.

1.3.14 Polarisation

La polarisation du signal emis par une station de television est la
direction du champ electrique rayonne par l'antenne emettrice.

1.3.15 Canaux de television

Les frequences attribuees a la radiodiffusion qui sont designees par
un numero de canal, avec separation de 6 MHz, sont: 54 a 72 MHz (canaux

2 A 4 inclusivement), 76 a 88 MHz (canaux 5 et 6), 174 a 216 MHz (canaux
7 a 13 inclusivement) et 470 a 806 MHz (canaux 14 a 69 inclusivement).

1.3.16 Zones

La figure 8 de l'annexe donne une description et une carte des zones 1
et 2 au Canada et aux Etats-Unis.

1.3.17 Decalage de frequence du canal

Il est assigne aux stations de television un decalage de frequence de
0, -10 et +10 kHz par rapport aux frequences porteuses nominales
vision et son sur ce canal. L'utilisation d'une frequence de decalage
entre les stations utilisant le meme canal diminue l'effet de
brouillage. Le "Plan d'allotissement des canaux de television au
Canada" donne le decalage de frequence pour cheque allotissement.

Les stations de television peuvent aussi utiliser des valeurs precises
de decalage de frequence. Dans ce cas les frequences des porteuses
vision et son seront maintenues par asservissement de phase ou par
stabilisation de frequence, a un decalage de frequence précis de 10 010
ou 20 020 Hz par rapport aux frequences d'une autre station occupant
le meme canal. Chacune des stations a besoin d'une stabilisation
de frequence, avec une tolerance de ±1 Hz, afin de maintenir les
valeurs precises de la difference de frequence et le requerant de la
station projetee devra se charger des depenses impliquees.



contour is determined using the F(50,50) curves in Figures 1
and 3, for an EHAAT of 150m.

b) for UHF the protected contour is the Grade B signal contour but
not exceeding a distance of 25, L5 and 70 km for class A, B and
C channels respectively. The distance to the Grade B signal
contour is cetermined using the F(50,50) curves in Figure 5.

1.3.13 Interfering Signal Contour

The interfering signal contour of an allotment is the signal value
permitted at the protected signal con:our of a co -channel allotment.
The distance to the interference contour Ls determined using the
F(50,10) curves in Fig's 2, 4 and 6. For distances less than 15 km
the F(50,50) curves in Fig's 1, 3 and 5 may be used.

1.3.14 Polarization

The polarization of the radiated signal from a TV station is the
direction of the electric field as raciated from the transmitting
antenna.

1.3.15 Television Channels

The frequencies allocated to broadcasting which are designated by a
channel number at 6 MHz separation are: frequencies 54 to 72 MHz
(channels 2 to 4 incl.), 76 to 88 MHz (channels 5 and 6), 174 to 216 MHz
(channels 7 to 13 incl.) and 470 to 806 MHz (channels 14 to 69 incl.).

1.3.16 Zones

A description and a map of Zones 1 and 2 for Canada and the USA is
shown in Fig. 8 of the Appendix.

1.3.17 Channel Frequency Offset

To reduce the effect of interference Detween co -channel stations, a TV
station may be assigned with a frequency offset of 0, -10 kHz or
+10 kHz from the nominal visual and aural carrier frequencies of the
channel. The frequency offset for each allotment is shown in the
"Canadian Television Channel Allotment Plan".

TV stations may also use precise frequency offset, where the visual
and aural carrier frequencies are controlled by phase locking or
frequency stabilization at a precise frequency offset of 10,010 Hz or
20.020 Hz with respect to another co -channel station. Both stations
require frequency stabilization within ±1 Hz to maintain the precise
frequency difference. The applicant of the incoming station is
responsible for any costs involved.
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2. PRINCIPES FONDAMENTAUX POUR L'ALLOTISSEMENT DES CANAUX VHF ET UHF

2.1 Contour de protection

Sous reserve des conditions enoncees ci-dessous, les allotissements de
canaux de television sont protégés jusqu'a leur contour de classe B
calcule au moyen des courbes de propagation F(50,50). Le signal
brouilleur est determine au moyen des courbes de propagation
d'intensite de champ F(50,10) et avec les niveaux admissibles du
signal brouilleur donnes dans la section 2.2 ou, dans le cas des
emissions UHF, avec les distances de separation necessaires donnees
dans la section 2.3 et les parametres maximaux admissibles donnes dans
la section 2.4.

2.1.1 Le contour de classe B n'est protégé que jusqu'a une distance
maximale de 89 km pour les canaux 2 a 6, de 82 km pour les canaux 7 a
13, et, pour les canaux 14 a 69, jusqu'a une distance maximale de
25 km pour les canaux de la classe A, de 45 km pour les canaux de la
classe B et de 70 km pour les canaux de la classe C.

2.1.2 Lorsque le contour de protection franchit la frontiere canado-
americaine, la partie de la frontiere sise en delta du contour
sera consideree comme le segment pertinent du contour de protection.

2.1.3 Lorsque la frontiere canado-americaine est situee au milieu des Grands
Lacs ou d'autres etendues d'eau et que le contour de protection
s'etend sur ces eaux, le rivage situe en delta du contour de
protection, y compris toute Ile, sera considers comme le contour de
protection.

2.1.4 Normalement, le contour de protection est determine au moyen des
valeurs de la PAR et de la HASM sur chacun des huits rayons.
Toutefois, si la topographie locale du terrain est irreguliere, on
peut tenir compte de cette situation lors des calculs de l'emplacement
du contour de protection. La PAR vers le contour de protection d'un
allotissement national peut etre determinee au moyen de la HASM pour
la ou les directions d'azimut pertinentes entre les deux
allotissements.

2.1.5 Lorsque le contour de protection normal calcule s'etend sur une
surface d'eau canadienne, la section de rivage, y compris toute Ile,
situee en decd du contour de protection, sera consideree comme le
segment pertinent du contour de protection.

2.1.6 Le contour de protection d'un allotissement limits non occupe est
determine au moyen des parametres maximaux admissibles dans la
direction de la limitation et au moyen de la puissance rayonnee dans
toutes les autres directions, qui peut normalement etre determinee au
moyen d'une antenne directive reelle.

2.2 Signaux brouilleurs admissibles pour les allotissements VHF

Le niveau maximal admissible du signal brouilleur sur le contour de
protection d'un autre allotissement canadien occupant le meme canal ne
devra pas depasser les valeurs donnees dans le tableau ci-dessous.



5

2. BASIC PRINCIPLES FOR THE ALLOTMENT OF VHF AND UHF CHANNELS

2.1 The Protected Contour

Subject to the provisions listed below, II channel allotments are
protected to their B signal contour as determined using the F(50,50)
propagation curves. The interfering signal is determined using the
F(50,10) field strength propagation curves together with the
permissible interfering signal levels listed in Section 2.2 or in the
case of UHF, the separation distances required in Section 2.3 and the
maximum permissible parameters in Section 2.4.

2.1.1 The B signal contour is only protected to a maximum distance of 89 km
for channels 2-6, 82 km for channels 7-13. and, for channels 14-69, to
a maximum distance of 25 km for Class A channels, 45 km for Class B
channels and 70 km for Class C channels.

2.1.2 Where the protected contour crosses the Canada-U.S.A. border, that
portion of the border lying within the contour shall be treated as the
relevant segment of the protected contour.

2.1.3 Where the Canada-U.S.A. border lies within the Great Lakes or other
water bodies, and the protected contour extends over these water
bodies, the shoreline within the protected contour, including any
islands, shall be treated as the protected contour.

2.1.4 Normally the protected contour is determined by using the ERP and the
HAAT for each of the eight radials. However, for irregular terrain,
the local topography may be taken into account in calculating the
location of the protected contour. In determining the ERP towards the
protected contour of a domestic allotment the HAAT for the pertinent
azimuth(s) between the two allotments may be used.

2.1.5 Where the normally protected contour is calculated to extend over a
domestic body of water, that portion of shore line including any
islands lying within the protected contour shall be treated as the
relevant segment of the protected contour.

2.1.6 The protected contour of an unoccupied limited allotment is determined
using the maximum permissible parameters in the direction of
limitation and a radiated power in other directions normally
obtainable with a practical directional antenna.

2.2 Permissible Interfering Signals for VHF Allotments

For a domestic allotment the maximum permissible interfering signal at
the protected contour of another co -channel domestic allotment shall
not exceed that shown in the table below:
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Canaux 2 a 6 (dBu) Canaux 7 a 'R (dBu)

Aucun decalage de frequence (0 kHz) 15 24
Decalage de frequence (10 ou 20 kHz)
Decalage de frequence de precision

(10.010 ou 20,020 Hz)

32

39

41

48

La separation minimale entre deux stations exploitees sur des canaux
adjacents dans le cas des allotissements illimites est de 96 km. Dans
le cas des allotissements limites, la separation minimale au niveau
national entre un allotissement limite et un allotissement limite ou
illimite adjacent devra etre telle que le signal brouilleur admissible
sur le contour de protection de classe B du canal adjacent ne depasse
pas les limites donnees dans le tableau 2 de l'annexe. Toutefois, a

condition qu'il y ait accord mutuel, on peut permettre un signal
brouilleur jusqu'a l'exces des valeurs du tableau 2. Se reporter a la
section 2.5.1 pour les exigences de separation relatives aux
allotissements et assignations aux gtats-Unis.

2.3 Exigences de separation pour les allotissements UFF au Canada

La protection accordee aux allotissements UHF nationaux est fondee sur
les distances de separation normalisees pour les allotissements
occupant un meme canal ou etant associes, d'un point de vue technique,
a ces memes allotissements. Les distances de separation normalisees
donnees dans le tableau 1 de l'annexe sont calculees a l'aide de
parametres normalises pour les canaux des classes A, B et C qui
utilisent un decalage de frequence de zero ou de 10 ou 20 kHz. Les

allotissements de canaux UHF ne devront normalemert pas etre effectues
a des distances de separation inferieures a celles donnees dans le
tableau. Toutefois, on peut allotir un canal limite de classe A, B ou
C a des distances de separation inferieures a celles normalisees, en
autant que les rapports, tel que le montre le tableau 1, ne soient
pas depasses. De plus, toute limitation sur la region de service de
la station operant sur le canal faisant l'objet d'une demande ne devra
pas s'etendre a la region de service prevue. Se reporter a la section
2.5.2 pour les exigences de separation relatives aux allotissements et
assignations aux Etats-Unis.

2.4 Parametres maximaux admissibles pour les allotissements UHF de classe C

(Stations a parametre superieur a celui normalise)

2.4.1 Les parametres d'exploitation des allotissements de la classe C
peuvent etre superieurs aux parametres normalises, c'est-a-dire une
PAR de 1000 kW pour une HEASM de 300 m, a condition que la PAR ne
depasse pas 5000 kW et que l'intensite du signal brouilleur, sur le
contour de protection de classe B d'un autre allotissement, occupant
le meme canal et utilisant des parametres normalises, ne depasse pas
la valeur indiquee dans le tableau ci-dessous. De plus, it est
necessaire de satisfaire aux exigences de protection du tableau 3 de
l'annexe y compris les exigences de la section 2.4.2. Pour l'exploita-
tion avec decalage précis, la cooperation avec l'exploitant de la
station affectee est necessaire, et le requerant de la station projetee
devra se charger des depenses impliquees. Le niveau du signal brouil-
leur au contour de classe B ne devra pas depasser les valeurs suivantes.
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Ch's 2 to 6 (dBu) Ch's 7 to 13 (dBu)

No Frequency offset (0 kHz) 15 24

Frequency offset (10 or 20 kHz) 32 41

Precision Frequency offset
(10 010 or 20 020 Hz) 39 48

For unlimited allotments, the minimum distance to another adjacent
channel unlimited allotment is 96 km. For domestic limited
allotments, the minimum distance to either a limited or unlimited
adjacent channel allotment, shall be such that the permissible
interfering signal at the adjacent channel's protected B contour is
not in excess of the limits established in table 2 of the Appendix.
However, an interfering signal in excess of values in table 2 may be
permitted by mutual agreement. For separation requirements to U.S.A.
allotments and assignments refer to 2.5.1.

2.3 Separation Requirements for UHF Allotments in Canada

The protection afforded domestic UHF allotments is based on the

standard separation distances to other co -channel and technically
related channel allotments. The standard separation distances are
shown in Table 1 of the Appendix for class A, B and C channels taken
at standard parameters using a nominal zero, 10 or 20 kHz frequency
offset. UHF channel allotments normally shall not be made at
separation distances less than those shown in the table. However, a
limited class A, B or C channel may be allotted at less than the
standard separations providing that the ratios, as shown in Table 1,
are not exceeded. In addition any limitation to the service area of
the channel applied for shall not extend into areas where service is
intended. For separation requirements to U.S.A. allotments and
assignments refer to Section 2.5.2.

2.4 Maximum Permissible Parameters for UHF Class C Allotments
(Super Parameter Stations)

2.4.1 Class C allotments may have operating parameters in excess of the
standard parameters, i.e. 1000 kW ERP at 300 m EHAAT, providing the
ERP does not exceed 5000 kW and the maximum level of the co -channel
interfering signal at the protected Grade B signal contour of another
co -channel station taken at standard parameters does not exceed the
applicable value in the table below. In addition, the protection
requirements listed in Table 3 of the Appendix shall be met, including
the requirements of Section 2.14.2. For precision offset frequency
operation, co-operation with the holder of the technical certificate
of the affected station is required and the applicant of the incoming
station is responsible for any costs involved. The interfering signal
level at the Grade B contour shall not exceed:
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Aucun_decalage (dBu) Decalage (dBu) Decalage précis (dBu)

29 46 53

2.4.2 Afin de justifier les propositions relatives a l'utilisation d'un
parametre superieur a celui normalise, les stations en question
devront inclure dans leur demande, une liste de tous les centres
habites situes au dela du contour normal de classe B de 70 km, et en
delta du contour de classe B prevu. ?our reduire au minimum la
surcharge des recepteurs de television et le brouillage

d'intermodulation cause aux autres services de radiodiffusion, le
contour de 120 dBu prevu ne devra camprendre aucun centre habite.

2.5 Exigences de separation entre les allotissements aa Canada et aux
ttats-Unis

2.5.1 Aucun allotissement VHF ne peut etre effectue au Canada, par rapport a
un allotissement situe aux Etats-Unis, a des distances de separation
inferieures a celles donnees dans le tableau ci-dessous.

Rapport entre les frequences Separation (km)

Canal commun
Zone 1 ou 2 au Canada 275 pour la zone 1 aux Etats-Unis
Zone 2 au Canada 305 pour la zone 2 aux ttats-Unis
Zone 1 au Canada 275 pour la zone 2 aux Etats-Unis
ter canal adjacent 95

Les zones pour le Canada et les
figures 8A et 8B de l'annexe.

gtats-Unis sont identifiees sur les

2.5.2 Aucun allotissement UHF ne peut etre effectue au Canada, par rapport
allotissement situe aux Etats-Unis, a des distances de separation
inferieures a celles donnees dans le tableau ci-dessous.

Rapport entre les frequences

Canal commun
Zone 1 ou 2 au Canada

Zone 2 au Canada

Zone 1 au Canada

1er canal adjacent (N ± 1)
Intermodulation (N ± 2, 3, 4, 5)
Oscillateur local (N ± 7)
Battement de frequences intermediaires
(N ± 8)

Frequence image audio (N ± 14)
Frequence image video (N ± 15)

N est le numero du canal de reference

Separation (kin)

250 km pour la zone 1 aux
Etats-Unis

280 km pour la zone 2 aux
Etats-Unis
250 km pour la zone 2 aux
Etats-Unis
90

30

95

30

95
120

a un



No offset, (dBu) offset (dBu) precise offset (dBu)

29 46 53

2.4.2 In justification of proposals for super parameter stations, a list of
the centres of population located outside the normal 70 km Grade B
signal contour and within the predicted Grade B signal contour shall
be included in the application. To minim:ze the overloading of TV
receivers, and IN interference to other radio services, the predicted
120 dBu Contour shall not enclose any resident population.

2.5 Separation Requirements between Canadian and U.S.A. Allotments

2.5.1 No VHF allotment in Canada may be made, with respect to a USA
allotment, at separation distances less than those shown in the table
below.

Frequency Relationship

Co -channel

Zone 1 or 2 Canaca
Zone 2 Canada
Zone 1 Canada
1st Adjacent channel

Separation (km)

275 for Zone 1 USA
305 for Zone 2 USA
275 for Zone 2 USA
95

The zones for Canada and the U.S.A. are shown in Figure 8A and 8B of
the Appendix.

2.5.2 No UHF allotment in Canada may be made, with respect to a USA
allotment, at separation distances less than those shown in the
below.

Frequency Relationship Separation (km;

Co -channel

Zone 1 or 2 Canada 250 for Zone 1 USA
Zone 2 Canada 280 for Zone 2 USA
Zone 1 Canada 250 for Zone 2 USA
1st Adjacent (N = 1) 90
Intermodulaticn (N ± 2, 3, 4, 5) 30

Local Oscillator (N ± 7) 95
Intermediate Frequency Beat (N ± 8) 30
Sound Image (N ± 14) 95

Picture Image (N ± 15) 120

Where "N" is the number of the reference channel

table
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3. CALCUL DE DISTANCE ET D'AZIMUT

3.1 Apres avoir determine les emplacements des emetteurs, calculer la
distance au moyen des coordonnees des emplacements des emetteurs. Si

l'emplacement d'emetteur n'a pas ete etabli, utiliser les coordonnees
de reference de la localite (celles du bureau de poste ou, A defaut,
celles du centre de la ville).

3.2 La distance entre les points de reference est consideree comme la
longueur de l'hypotenuse d'un triangle rectangle, dont l'un des Cotes
est forme par la difference de latitude des deux points de reference
et l'autre par la difference de longitude des deax points de
reference; cette distance devra etre calculee selon la methode ci-
dessous.

a) Convertir la latitude et la longitude en degres et en fraction
decimale de degre. Determiner la latitude mediane des deux points
de reference (calculer la moyenne des latitudes des deux points);

LATM = LAT1 + LAT2
2

b) determiner le nombre de kilometres par degre de difference de
latitude pour la latitude mediane calculee en (a) ci-dessus;

LATK = 111,108 - 0,566 cos (2 LATM)

c) determiner le nombre de kilometres par degre de difference de
longitude pour la latitude meciane calculee en (a) ci-dessus;

LONGK = 111,391 cos (LATM) - 0,095 cos (3LATM)

d) determiner la distance nord-sid en kilometres;

LAT = LATK (LAT1 - LAT2)

e) determiner la distance est-ouest en kilometres;

LONG = LONGK (LONG1 - LONG2)

f) determiner la distance entre les points de reference en extrayant
la racine carree de la somme des cart -es des distances calculees,

DIST = (LAT2 + LONG2)1/2
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3. COMPUTATION OF DISTANCE AND AZIMUTH

3.1 Where transmitter sites have been established the distance shall be
determined using the co-ordinates of the transmitter sites. If a

transmitter site has not been established the community's reference
co-ordinates (the post office or if not existent, the co-ordinates of
the centre of the city) shall be used.

3.2 The distance between reference points is considered to be the length
of the hypotenuse of a right angle triangle, one side of which is the
difference in latitude of the reference points and the other side the
difference in longitude of the two reference points, and shall be
computed as follows:

a) convert latitude and longitude into degrees and decimal parts
of a degree. Determine the middle latitude of the two
reference points (average the latitudes of the two points);

LATM = LAT1 + LAT2
2

b) determine the number of km per degree of latitude difference
for the actual middle latitude in (a) above;

LATK = 111.108 - 0.566 cos (2 LATM)

c) determine the number of km per degree of longitude difference
for the actual middle latitude in (a) above;

LONGK = 111.391 cos (LATM) - 0.095 cos (3 LATM)

d) determine the North -South distance in km;

LAT = LATK (LAT1 - LAT2)

e) determine the East-West distance in km;

LONG = LONGK (LONG1 - LONG2)

f) determine the distance between the reference points by the
square root of the sum of the squares of the distances
obtained,

DIST = (LAT2 + LONG2)1/2
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LAT1 & LONG1 = coordonnees d'un emplacement en degres decimaux,
LAT2 & LONG2 = coordonnees du second emplacement en degres

decimaux,
LATM = latitude mediane entre les points,
LATK = kilometres par degre de difference de latitude,
LONGK = kilometres par degre ce difference de longitude,
LAT = distance nord-sud en kilometres,
LONG = distance est-ouest en kilometres, et

DIST = distance en kilometres entre les deux points de reference.

Lors des calculs ci-dessus, garder suffisamment de chiffres apres la
virgule pour pouvoir determiner la distance a un kilometre pres.
Cette methode de calcul de distances permet une precision suffisante
pour determiner les distances inferieures a 350 km.

3.3 L'azimut ou 'Tangle entre le nord geographique et le rayon qui relie
un point de reference a un autre, devra etre calcule comme suit:

a) convertir la latitude et la longitude en degres et en fraction
decimale de degre;

b) determiner la longueur de l'arc en degres entre les deux
emplacements de reference;

d = cos -1 [ sin(LAT2)sin(LAT1) + cos(LAT2)cos(LAT1)cos(LONG1-LONG2)]

c) calculer l'angle (si le deuxieme emplacement est a l'ouest de
l'emplacement initial, soustraire le resultat de 360°; c'est-a-
dire, 360 - BEAR),

BEAR = cos -1

oc

sin(LAT2) - sin(LAT1)cos(d)

cos(LAT1)sin(d)

LAT1, LAT2, LONG1 et LONG2 sont tels que definis dans la
section 3.2;

d = la longueur l'arc entre les deux emplacements exprimee en
degres;

BEAR = angle entre le nord geographique (0 degre) et le rayon de
connexion en degres decimaux.

Lors des calculs ci-dessus, garder suffisamment de chiffres apres
la virgule pour pouvoir determiner l'angle a un degre pres.
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where:

LAT1 & LONG1 = co-ordinates of one location in decimal degrees,
LAT2 & LONG2 = co-ordinates of second location in decimal degrees,
LATM = middle latitude between points,
LATK = km per degree of latitude difference,
LONGK = km per degree of longitute difference,
LAT = north -south distance in km,

LONG = east -west distance in km, and
DIST = distance between two reference points in km.

In computing the above, sufficient decimal figures shall be used to
determine the distance to the nearest km. The method for computing
distances provides adequate accuracy for determining distances less
than 350 km.

3.3 The azimuth or the bearing between true north and the radial
connecting one reference point to the other, shall be calculated as
follows;

a) convert latitude and longitude into degrees and decimal parts of
a degree;

b) determine the arc length in degrees 5etween the two reference
locations;

d = cos -1 sin(LAT2)sin(LAT1) + cos(LAT2)cos(LAT1)cos(LONG1-LONG2)]

c) calculate the bearing (if the second location is west of the
initial location. substract the result from 360°; i.e.,

360 - BEAR),

BEAR = cos -1

sin(LAT2) - sin(LAT1)cos(d)

cos(LAT1)sin(d)

where:

LAT1, LAT2, LONG1 & LONG2 are as specified in Section 3.2;

d = arc length between locations in decimal degrees;

BEAR = angle between true north (0 degrees) and the connecting
radial in decimal degrees.

In computing the above, sufficient decimal figures shall be used
to determine the bearing to the nearest degree.
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4. ANTENNES DIRECTIVES

est permis d'utiliser des antennes directives afin de proteger
d'autres allotissements. Le rayonnement d'une antenne directive ne
devra depasser en aucune direction le diagramme de rayonnement notifie
lorsque les parametres d'exploitation pourraient causer du brouillage
ou depasser les valeurs admises pour cet allotissement.

Le rapport entre le champ maximal et le champ minimal d'une antenne
directive ne devra pas depasser 20 dB, a l'exception des endroits
$00 les reflexions du signal peuvent entralner un probleme de
reception a cause de la topographie locale du terrain. Une tolerance
de ±, 2 dB est admise pour la forme du diagramme de rayonnement sauf
dans la ou les directions de protection pour lesquelles la tolerance
maximale ne devra pas depasser +0, -2 dB. Dans le cas des diagrammes
d'antenne qui ne satisfont pas a la tolerance normalisee, le
rayonnement devra etre diminue en consequence.

5. POLARISATION CIRCULAIRE OU ELLIPTIQUE

Les stations de television utilisent habituellement des antennes en

polarisation horizontale; toutefois, it est possible d'utiliser les
polarisations circulaire ou elliptique. La PAR de la composante
verticale ne devra pas depasser celle de la composante horizontale.

6. CHOIX DE L'EMPLACEMENT ET SERVICE

Les stations de television ont pour role d'assurer un service de
television dans une region determinee. Le contour de classe A
est necessaire pour la region de service principal et le contour de classe

B est habituellement satisfaisant dans le cas des regions rurales.
L'emplacement de l'antenne, la hauteur de l'antenne et la puissance de
la station devront etre determines de fagon a pouvoir assurer un

service adequat a toute la region que la station devra desservir.
Afin d'eviter que le grand public soit constamment exposé au
rayonnement non ionisant, l'emplacement devrait etre choisi de fagon
qu'il ne se trouve aucune population en dega d'une distance
approximative de 200m de l'antenne emettrice, telle que mesuree dans
la direction du faisceau principal.

7. MODIFICATIONS APPORTEES AU TABLEAU DES ALLOTISSEMENTS

7.1 Le Ministere publie de temps a autre le "Plan d'allotissement des
canaux de television au Canada". Ce plan contient une liste de tous
les allotissements VHF et UHF au Canada.
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4. DIRECTIONAL ANTENNAS

Directional antennas may be used to render protection to other
allotments. The radiation from a directional antenna shall not exceed
the notified radiation pattern value in any direction where the
operating parameters would cause interference or would exceed that
permitted for the allotment.

The ratio of maximum to minimum fields of a directional antenna shall
not be greater than 20 dB except for locatzons where signal

reflections will present a reception problem due to local terrain. A
tolerance of ± 2 dB is allowed for the pattern shape except in
direction(s) of protection(s) where the maximum tolerance shall not
exceed +0, -2 dB. For antenna patterns no: meeting the standard
tolerance, the radiation shall be reduced accordingly.

5. CIRCULAR OR ELLIPTICAL POLARIZATION

TV stations normally use horizontally polarized antennas; however,
circular or elliptical polarization may be employed. The ERP of the
vertical component shall not exceed that of the horizontal component.

6. SITING AND SERVICE

Television stations are to provide a television service to specific
areas. The Grade A signal contour is required for service to the
principal service area and a Grade B contour is usually satisfactory
for rural areas. The antenna site, the antenna height and the power
of the station should be selected to render an adequate service to the
entire area the station is intended to serve. To prevent continuous
exposure of the general public to nonionizing radiation, the site
should be selected such that no population is located within
approximately 200m of the transmitting antenna, as measured in the
direction of the main beam.

7. CHANGES TO THE TABLE OF ALLOTMENTS

7.1 The Department publishes from time to time the "Canadian Television
Channel Allotment Plan". The plan contains a listing of all VHF and
UHF allotments in Canada.



7.2 Le o0 it semble necessaire d'assurer un service de television au moyen

d'un canal protégé et qu'il n'existe aucun allotissement VHF ou UHF
non occupe, une etude devra etre entreprise afin de determiner si un
canal protégé de television peut devenir disponible:

a) en introduisant un allotissement VHF ou UHF qui satisfait aux
criteres de la presente procedure, ou

b) en transferant dans cette region un allotissement non occupe et
en le remplagant par un allotissement approprie, ou

c) en modifiant le plan d'allotissement de fagon que les
assignations de station ne soient pas modifiees, ou

d) en soumettant une proposition d'introduction d'un allotissement
VHF ou UHF qui limiterait les autres allotissements de canaux
communs et/ou de canaux adjacents (section 8).

7.3 D'apres l'entente officieuse canado-americaine. la FCC doit etre
avisee de tous les allotissements proposes au Canada a moins de 400 km
de la frontiere des Etats-Unis et une periode de trente jours est
necessaire avant que ces allotissements deviennent officiels. Pour
ces allotissements, les parametres maximaux admissibles d'exploitation
de l'allotissement sont notifies.

7.4 Il est possible de demander que soient apportees des additions ou des
modifications au Plan d'allotissement des canaux de television au
Canada avec une demande d'une assignation ou independamment de cette
demande. Dans l'un ou l'autre cas, la demande d'allotissement devra
etre accompagnee des informations necessaires.

8. PROPOSITIONS VISANT A LIMITER LES CANAUX VHF ET UHF

8.1 Propositions visant a limiter les allotissements et les
assignations VHF

Afin de permettre l'utilisation optimale de la bande de television
VHF, it peut etre necessaire de changer les allotissements VHF
illimites dans le cas de stations occupant un meme canal ou des
canaux adjacents en des allotissements limites. De plus, it peut etre
necessaire de reduire les parametres maximaux admissibles des

allotissements limites dans le cas de stations occupant un meme canal
ou des canaux adjacents. Cela peut etre le cas si un canal de
television est occupe par une station utilisant des parametres

d'exploitation peu eleves et pour laquelle it ne semble pas y avoir
d'exigence pour augmenter la valeur de ces parametres.

8.1.1 Une proposition visant a reduire le contour de protection de classe
B d'un allotissement illimite non occupe a celui d'un allotissement
limite ou a reduire encore plus un allotissement limite non occupe
devra etre accompagnee d'un rapport technique demontrant que cette
modification ameliorait l'utilisation du canal.



7.2 Where it appears necessary to provide a television service using a
protected channel and there is no unoccupied VHF or UHF allotment, a
study shall be made to determine the availability of a protected TV
channel by:

a) dropping -in a VHF or UHF allotment which meets the criteria in
this procedure, or

b) moving an unoccupied allotment to the area, and replacement
with a suitable allotment, or

c) changing the allotment plan such that station assignments are
not affected, or

d) submitting a proposal to drop -in a VHF or UHF allotment, thereby
limiting other co -channel and/or adjacent allotments (Section 8).

7.3 Under the Canada-U.S.A. Working Arrangement all proposed allotments in

Canada within 400 km of the United States border must be notified to
the FCC and a thirty day period is required before such allotments can
become effective. For such allotments the maximum permissible
parameters for operation on the allotment are notified.

7.4 Applications for the addition or for modifications to the Canadian
Television Channel Allotment Plan may be made with, or independently
from an application for an assignment. In either case documentation
respecting the allotment shall be made.

8. PROPOSALS TO LIMIT VHF AND UHF CHANNELS

8.1 Proposals to Limit VHF Allotments and Assignments

In order to permit optimum use of the VHF television band, it may be
necessary to change unlimited VHF allotments on co -channel or adjacent
channels to limited allotments. In addition it may be necessary to
reduce the maximum permissible parameters of limited allotments on
co -channel or adjacent channel stations. Such could be the case where
a TV channel is occupied by a station using modest operating
parameters and for which a requirement does not appear to exist for
increased parameters.

8.1.1 A proposal to reduce the protected B contour of an unoccupied
unlimited allotment to a limited allotment or to further reduce an
unoccupied limited allotment shall be supported by a technical
submission demonstrating that the change would provide an improved
channel utilization.
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8.1.2 Dans le cas o0 l'on propose d'imposer une limite a une station
occupant un allotissement illimite sur un meme canal ou un canal
adjacent, le contour de protection de classe B devra etre determine
au moyen de la PAR de la station a une HEAMS de 150 metres.
Toutefois, si la HEASM de la station depasse 150 metres, le contour de
protection sera le contour de classe B calcule au moyen des parametres
d'exploitation mais ne depassant les distances donnees dans la section
2.1.1.

8.1.3 Dans le cas ou l'on propose d'imposer une limite 6 une station
occupant un allotissement limite sur un meme canal ou un canal
adjacent, le contour de protection sera le contour de classe B,
calcule au moyen des parametres d'exploitation de la station.

8.1.4 Une proposition relative a une assignation qui impose une limite a une
station utilisant un meme canal ou un canal adjacent devra etre
accompagnee d'un rapport technique demontrant que la proposition
permettra d'ameliorer l'utilisation du canal. De plus, le requerant
devra faire parvenir au titulaire de la licence de la station, une
copie du memoire technique avec une lettre de presentation, au plus
tard a la date de presentation de la demande. Il devra de plus faire
parvenir au Ministere une copie de cette lettre et un accuse de
reception de poste ou du bureau de service de messagerie comme preuve
de livraison de cette lettre. La lettre devra faire connattre au
titulaire de la licence la limite proposee et devra souligner que si
le titulaire de la licence a l'intention de formuler des observations
au Ministere, it devra les adresser au plus tard six semaines apres la
reception du memoire technique.

8.2 Propositions visant a limiter ou a reclassifier les allotissements
et les assignations UHF

Afin de permettre une meilleure utilisation de la bande de television
UHF, it peut etre necessaire de modifier les allotissements de classe
C en classe B et les allotissements de classe B en classe A. Tel peut
etre le cas d'une station qui occupe un canal de classe B ou C
utilisant des parametres peu eleves et pour laquelle it ne semble pas
y avoir d'exigence permettant une utilisation accrue.

8.2.1 Une proposition relative a la reclassification d'un canal occupe de
classe C en classe B ou d'un canal occupe de classe B en classe A,
devra etre accompagnee d'un rapport technique demontrant que cette
reclassification permettra d'ameliorer l'utilisation du spectre. Un
canal de classe B ou C inoccupe ne peut etre reclassifie que s'il est
prouve qu'il n'y aura plus lieu de l'utiliser dans la classe dans
laquelle it est designe. Quand it est prevu de reclassifier un
allotissement de classe C ou B, le contour de protection B sera
determine a l'aide des parametres normalises des canaux reclassifies.
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8.1.2 For assignments where limiting is proposed for a co -channel or

adjacent channel station which occupies an unlimited allotment, the
protected Grade B contour shall be determined using the station's ERP
and an EHAAT of 150 metres. However, when the station's EHAAT exceeds

150 metres , the protected contour shall be the B contour as
calculated using its operating parameters but not exceeding the
distances designated in Section 2.1.1.

8.1.3 Where limiting is proposed for a co -channel or adjacent channel
station occupying a limited allotment, the protected contour shall be
the Grade B contour as calculated using the station's operating

parameters.

8.1.4 A proposal for an assignment which imposes a limitation on a
co -channel or adjacent channel station shall be supported by a

technical submission demonstrating that the proposal provides an
improved channel utilization. In addition the applicant shall send a
copy of the engineering brief with a covering letter to the licensee of
the station, no later than the date of filing the application. A copy

of this letter and the postal or messenger receipt as proof of
delivering this letter shall be sent to the Department. The letter
shall advise the licensee of the proposed limitation and shall
emphasize that any representations that the licensee might wish to
make to the Department shall be submitted no later than six weeks
after receipt of the engineering brief.

8.2 Proposals to Limit or Reclassify UHF Allotments and Assignments

In order to permit improved use of the UHF television band it may be
necessary to change class C allotments to class B and class B

allotments to class A. Such may be the case where a Class B or C
channel is occupied by a station using modest parameters and for which
a requirement does not appear to exist for increased use.

8.2.1 A proposal to reclassify an occupied C class channel to a B or an
occupied class B channel to an A shall be supported by a technical
submission demonstrating that the channel reclassification would
provide an improvement in spectrum utilization. An unoccupied class B or

C channel can only be reclassified if it can be proven that a need
will not exist to use the channel at its designated class. Where it
is proposed to reclassify a class C or B allotment the protected B

contour shall be determined using the standard parameters for the

reclassified channels.
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8.2.2 Une proposition relative a l'addition d'un canal qui n'est pas inclus

dans le plan d'allotissement et dont l'attribution contribuerait a
limiter un canal occupe de classe A, B ou C a des valeurs inferieures
aux parametres normalises, devra etre accompagnee d'un rapport
technique demontrant que la proposition permettra d'ameliorer
l'utilisation du spectre. De plus, le requerant devra faire parvenir
au titulaire de la licence de la station affectee, une copie du
memoire technique, avec une lettre de presentation, au plus tard a la
date de presentation de la demande. Il devra de plus faire parvenir
au Ministere une copie de cette lettre et un accuse de reception du
bureau de poste ou de service de messagerie comme preuve de livraison
de cette lettre. La lettre devra faire connaltre au titulaire de la
licence la limitation proposee et devra souligner que si le titulaire
de la licence a l'intention de formuler des observations au Ministere,
it devra les adresser au plus tard six semaines apres la reception du
memoire technique.

Publication autorisee par le
ministre des Cammunications

Le directeur interimaire
Direction de la reglementation
de la radiodiffusion,

G.R. Begley
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8.2.2 A proposal to add a channel, which is not in the allotment plan and is
predicated on limiting an occupied class A, B or C channel to less
than the standard parameters, shall be supported by a technical
submission demonstrating that the proposal provides an improvement in
spectrum utilization. In addition, the applIcant shall send a copy of
the engineering brief, with a covering letter, to the licensee of the
station affected no later than the date of filing the application. A

copy of the letter and the postal or messenger receipt as proof of
delivering this letter shall be sent to .he Department. The letter
shall advise the licensee of the proposed limitation and shall

emphasize that any representations that the licensee might wish to
make to the Department shall be submitted no later than six weeks
after receipt of the engineering brief.

Issued under the authority of
the Minister of Communications

G.R. Begley
Acting Director

Broadcasting Regulation Branch
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TABLEAU 2

Distances entre canaux adjacents VHF

Pour les allotissements ou assignations VHF, o0 la distance de
separation est inferieure a 96 km, le maximum de signal brouilleur tolerable au
contour de protection de classe B d'un canal adjacent d'une assignation
nationale, ne devra pas depasser les valeurs indiquees ci-dessous.

Canaux 2-6

Signal brcuilleur(dBu)

D/U

Distance entre les emplacements Rapport de protection(dB)

des transmetteurs(km)

Entre 95 et inferieur a 96

Entre 93 et inferieur a 95

Entre 92 et inferieur a 93

Inferieur a 92

96

84

77

72

-49

-37

-30

-25

Canaux 7 -fl

Signal brouilleur(dBu)

D/U

Distance entre les emplacements Rapport de protection(dB)

des transmetteurs(km)

Entre 95 et inferieur a 96 93 -37

Entre 93 et inferieur a 95 89 -33

Entre 90 et inferieur a 93 87 -31

Entre 87 et inferieur a 90 84 -28

Entre 84 et inferieur a 87 82 -26

Inferieur a 84 81 -25
I
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TABLE a

Adjacent Channel VHF Separations

For VHF allotments or assignments, where the separation is less than
96 km, the maximum permisslIble interfering signal at the adjacent channel's
protected Grade B signal contour of a domestic assignment shall not exceed that
shown in the table below:

Channels 2-6

Interfering Signal (dBu)

La

Separation between TX Sites (km) Protection Ratio (dB)

Between 95 and less than 96

Between 93 and less than 95

Between 92 and less than 93

Less than 92

96

84

77

72

-49

-37

-30

-25

Channels 7-13

Interfering Signal (dBu)

DM

Separation between TX Sites (km) Protection Ratio (dB)

Between 95 and 96 93 -37

Between 93 and less than 95 89 -33

Between 90 and less than 93 87 -31

Between 87 and less than 90 84 -28

Between 84 and less than 87 82 -26

Less than 84 81 -25
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TABLEAU "I

CRITLRES DE PROTECTION DES TABOUS UHF POUR LES ASSIGNATIONS

D'UNE PAR SUPERIEURE1 1000 kW ET/OU D'UNE HEASM SUPERIEUREA 300 m

Allotissements
Tabous

Maximum de signal
tolerable au contour

de protection de classe B

Contours
sans chevauchement

National International National International

± 1 100 dBu 98 dBu

± 2, 3 100 dBu 103 dBu

± 4 Emplacement
protégé a
l'exterieur
du contour
de 74 dBu
projete

Emplacement
protégé a
l'exterieur
du contour
de 90 dBu

projete

± 5 N.A. 103 dBu

± 7 74 dBu 78 dBu

± 8 103 dBu

± 14 110 dBu 94 dBu

± 15 92 dBu 77 dBu
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TABLE ?

UHF TABOO PROTECTION CRITERIA FOR ASSIGNMENTS GREATER THAN

1000 KW ERP AND/OR ?CO METRES EHAAT

Taboo

Allotments
Maximum Permissible
Signal at Protected

Grade B

No Overlap

of Contours

Domestic International Domestic International

± 1 100 dEu 98 dBu

± 2, 3 100 dBu 103 dBu

± 4 Protected
site out-

side of
proposed

Protected site
outside of
proposed 90 dBu
contour

74 dBu
contour

± 5 N.A. 103 dBu

±7 74 dBu 78 dBu

+ 8 103 dBu

± 14 110 cBu 94 dBu

+ 15 92 cBu 77 dBu
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ESTIMATED FIELD STRENGTH EXCEEDED AT 50 % OF THE POTENTIAL RECEIVER LOCATIONS
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Fig. 2

ESTIMATED FIELD STRENGTH EXCEEDED AT 50 % OF THE POTENTIAL RECEIVER LOCATIONS
FOR AT LEAST 10% OF THE TIME AT A RECEIVING ANTENNA HEIGHT OF 9.1 METRES.

ESTIMATION DE L'INTENSITE DE CHAMP DEPASSEE A 50% DES EMPLACEMENTS RECEPTEURS

POSSIBLES, POUR AU MOINS 10 % DU TEMPS, POUR UNE ANTENNE RECEPTRICE DE 9,1 METRES
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Fig. 3

ESTIMATED FIELD STRENGTH E)CEEDED AT 50 % OF THE POTENTIAL RECEIVER LOCATIONS
FOR AT LEAST 50% OF THE TIME AT A RECEIVING ANTENNA HEIGHT OF 9.1 METRES.

ESTIMATION DE L'INTENSITE DE CHAMP DEPASSEE A 50% DES EMPLACEMENTS RECEPTEURS

POSSIBLES, POUR AU MOINS 50% DU TEMPS, POUR UNE ANTENNE RECEPTRICE DE 9,1 METRES.
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Fig. 4

ESTIMATED FIELD STRENGTH EXCEEDED AT 50 % OF THE POTENTIAL RECEIVER LOCATIONS

FOR AT LEAST 10% OF THE TIME AT A RECEIVING ANTENNA HEIGHT OF 9.1 METRES.

ESTIMATION DE L'INTENSITE DE CHAMP DEPASSE'E A 50% DES EMPLACEMENTS RECEPTEURS

POSSIBLES, POUR AU MOINS 10% DU TEMPS, POUR UNE ANTENNE RECEPTRICE DE 9,1 METRES
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Fig. 5

ESTIMATED FIELD STRENGTH EXCEEDED AT 50 % OF THE POTENTIAL RECEIVER LOCATIONS

FOR AT LEAST 50% OF THE TIME AT A RECEIVING ANTENNA HEIGHT OF 9.1 METRES.

ESTIMATION DE L IINTENSITE* DE CHAMP DEPASSEE A 50% DES EMPLACEMENTS RECEPTEURS

POSSIBLES, POUR AU MOINS 50% DU TEMPS, POUR UNE ANTENNE ReCEPTR ICE DE 9,1 METRES.
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Fig. 6

ESTIMATED FIELD STRENGTH EXCEEDED AT 50 % OF THE POTENTIAL RECEIVER LOCATIONS

FOR AT LEAST 10% OF THE TIME AT A RECEIVING ANTENNA HEIGHT OF 9.1 METRES.

ESTIMATION DE L'INTENSITE DE CHAMP DEPASSEE A 50% DES EMPLACEMENTS RECEPTEURS

POSSIBLES, POUR AU MOINS 10% DU TEMPS, POUR UNE ANTENNE RECEPTRICE DE 9,1 METRES
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Fig. 7
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Revised

TELEVISION BROADCASTING TRANSMITTERS OPERATING

IN THE 54-88 MHz, 174-216 MHz AND 470-806 MHz FREQUENCY BANDS

1. INTENT

This Specification sets forth the minimum standards required for the
type -approval of television broadcasting transmitters described by the
above specification title. Transmitters type -approved under this
Specification are considered technically suitable for broadcasting
undertakings for which a Technical Construction and Operating

Certificate is required in accordance with the provisions of the Radio
Act.

2. GENERAL

2.1 Those seeking type -approval of equipment under this Specification
shall satisfy the Department at their own expense that the
equipment actually meets this Specification.

2.2 Notwithstanding the fact that a particular piece of equipment meets
this Specification, the Department reserves the right to require that
adjustments be made to that equipment wherever it causes interference
within the meaning of the Radio Act.

2.3 The Department reserves the right to revise this Specification.

2.4 This Specification covers the transmitter proper: namely from the
video and audio input terminals to the output terminals including the
vestigial sideband filter and harmonic filters, and the diplexer
supplied with the transmitter.

2.5 In the event that the equipment fails to function during type -approval
tests under this Specification, all tests affected by the failure
shall be repeated after the trouble has been corrected.
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2.6 L'emetteur doit pouvoir satisfaire aux normes du present Cahier des

charges pour chaque canal pour lequel it est congu pour fonctionner,

sa puissance nominale de fonctionnement (voir egalement 6.1.4).

3. CAHIER DES CHARGES ET PROCEDURE CONNEXES

3.1 Procedure numero 100 concernant les normes _radioelectriques - Procedure

a suivre pour obtenir l'homologation de materiel radio.

3.2 Cahier des charges numero 11 sur la radiodiffusion - Conditions

requises pour l'etablissement d'une station emettrice de television.

4. CONDITIONS NORMALES D'ESSAI

4.1 Definition - Les conditions normales d'essai sont celles qui

s'appliquent a un emetteur lorsqu'il est soumis a un essai relatif aux

exigences minimales. Ces conditions sont applicables, sauf indication

contraire. Si aucune condition particuliere West prescrite lors des

essais, ces derniers devront etre effectues selon les conditions

normales de fonctionnement de l'appareil precisees par le fabricant,

et ces conditions devront etre inscrites dans le rapport d'essai.

4.2 Tension normale d'essai - La tension normale d'essai doit etre Tune

des tensions d'alimentation precisees par le fabricant.

4.3 Temperature normale - La temperature normale doit etre de 20 degres C,

plus ou moms 5 degres C. La temperature reelle doit etre consignee

dans le rapport d'essai.

4.4 Charge d'essai normale - La charge d'essai normale consiste en une

impedance de reactance pratiquement nulle et de resistance egale a

l'impedance caracteristique de la charge a laquelle l'emetteur est

congu pour etre raccorde. L'impedance de la charge d'essai doit etre
essentiellement constante sur toute la bande des frequences

d' exploitation.

4.5 Frequences normales d'essai - Les frequences normales d'essai sont les

frequences porteuses son et vision du canal sur lequel remetteur est

congu pour fonctionner. Dans les cas des emetteurs qui peuvent

fonctionner sur plusieurs canaux, les essais seront effectues sur un

canal de chaque bande.



2.6 The transmitter shall be capable of meeting the standards in this
Specification on each channel at the rated power output for which it

is designed to operate (see also 6.1.4).

3. RELATED SPECIFICATIONS AND PROCEDURES

3.1 Radio Standards Procedure Number 100 - Procedure to obtain Type -
Approval of Radio Equipment.

3.2 Broadcast Specification Number 11 - Requirements for the Establishment

of a Television Broadcasting Station.

4. STANDARD TEST CONDITIONS

4.1 Definition - Standard test conditions are those conditions which shall
apply to a transmitter while it is being tested for minimum
requirements. These conditions apply unless otherwise specified.
Where no special conditions are called for in the tests, the

conditions shall be those specified by the manufacturer for normal
operation, and these shall be stated in the test report.

4.2 Standard Test Voltage - Shall be one of the rated power supply
voltages specified by the manufacturer.

4.3 Standard Temperature - Shall be 20 degrees C plus or minus 5 degrees
C. Actual temperature shall be recorded in the test report.

4.4 Standard Test Load - Shall consist of an impedance of substantially
zero reactance and a resistance equal to the surge impedance of the
load into which the transmitter is designed to operate. The test load
impedance shall be essentially constant over the band of frequencies

being considered.

4.5 Standard Test Frequency - Shall be the visual and aural carrier
frequencies of the channel for which the transmitter is designed to
operate. For transmitters capable of operating on one of several
channels, tests shall be made on one channel in each band.
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4.6 Signaux d'entree normaux d'essai

4.6.1 Le signal d'entree video normal pour cet essai doit etre conforme 6
celui du systeme M/NTSC (voir annexe A) et avoir une amplitude crete-
6-crete de 1.0 volt (140 unites IRE). La polarite du signal doit etre
"negative (borne noire)", et la tension mesuree aux bornes d'entree.

4.6.2 Le signal d'entree audio normal pour cet essai doit etre une onde
sinusoidale de 400 Hz.

4.7 Materiel normal d'essai - Toutes les mesures doivent etre prises au
moyen d'appareils ayant une precision suffisante pour que leur
utilisation n'entache d'aucune erreur appreciable les resultats des
mesures effectuees sur l'emetteur 6 l'essai.

4.8 Montage normal d'essai

4.8.1 Emetteurs 6 diplexage interne - Sauf indication contraire, tous les
essais video doivent etre effectues alors que la porteuse son non
modulee fonctionne A la puissance nominale de sortie, et tous les
essais audio doivent etre effectues alors que la porteuse vision
fonctionne 6 la puissance nominale de sortie et qu'elle est modulee
par une onde "en escalier" d'un niveau moyen d'image (NMI) de 50 p.
100 (voir annexe B). Pour les essais qui necessitent une sortie video
demodulee, un oscilloscope doit etre etalonne au moyen d'un detecteur
lineaire ou d'un detecteur dont l'etalonnage de linearite est connu.
Cet appareil doit etre precede de deux filtres RF montes de telle
sorte qu'il soit possible de commuter l'un ou l'autre sur le
detecteur. On doit prevoir un moyen d'etablir une reference de
porteuse nulle sur l'oscilloscope. Le filtre passe-bande video doit
avoir une attenuation 6 la frequence porteuse son d'au moins 50 dB par
rapport 6 l'amplitude de la porteuse vision. Sa caracteristique doit
etre une ligne horizontale entre la frequence porteuse vision et cette
meme frequence plus 1 MHz, A plus ou moins 1 dB pres de l'amplitude de
la porteuse vision. Le filtre passe-bande audio doit avoir une
attenuation 6 la frequence porteuse vision d'au moins 40 dB par
rapport e l'amplitude de la porteuse son. Sa caracteristique doit etre
telle qu'aucune distorsion appreciable n'est introduite lorsque la
porteuse son est modulee a plus ou moins 50 kHz, et telle que les
bandes laterales de la porteuse vision modulee par une onde video en
forme d'escalier soient attenuees d'au moins 40 dB par rapport A la
porteuse son.

4.8.2 Emetteurs 6 diplexage externe - La charge d'essai normale doit etre
raccordee A la sortie du diplexeur et les essais doivent etre
effectues avec un seul emetteur en fonctionnement 6 la fois. Pour les
essais qui exigent un signal de sortie demodule, on doit utiliser le
meme materiel de contrble que dans le cas des emetteurs 6 diplexage
interne, avec ou sans les deux filtres RF.

4.8.3 Pendant tous les essais, sauf indication contraire, les filtres
harmoniques et le diplexeur externe doivent etre montes entre
l'emetteur et le point d'echantillonnage determine pour l'essai en
cours.
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4.6 Standard Test Input Signals

4.6.1 The standard video test input signal shall be in accordance with the
standard television signal as specified for system M/NTSC (see
Appendix A), and shall have a peak -to -peak amplitude of 1.0 volt, (140
IRE units). The polarity of the signal shall be "black negative"4
The voltage shall be measured at the input terminals.

4.6.2 The standard aural test signal shall be a 400 Hz sine wave.

4.7 Standard Test Equipment - All measurements shall be made with
instruments having sufficient accuracy to ensure that no appreciable
error due to test equipment results in the measurements of the
transmitter under test.

4.8 Standard Test Set-up

4.8.1 Internally Diplexed Transmitters - Unless stated otherwise, all visual
tests shall be made with the unmodulated aural carrier present at
rated power output and all aural tests shall be made with a visual
carrier present, at the rated power output and modulated with a
staircase video waveform of 50 percent average picture level (APL)
(see Appendix B). For tests requiring a demodulated video output, an
oscilloscope shall be calibrated using a linear detector or one for

which a linearity calibration is known. A standard demodulator or a
detector shall be preceded by two RF filters connected such that one
or the other may be switched alternately to the detector. Provision

shall be made for establishing zero carrier reference on the

oscilloscope. The visual pass filter is to have an attenuation at
aural carrier frequency of at least 50 dB relative to visual carrier

amplitude. Its characteristic shall be flat within plus or minus 1 dB

relative to the visual carrier amplitude between visual carrier
frequency and visual carrier frequency plus 1 MHz. The aural pass
filter shall have an attenuation at visual carrier frequency of at
least 40 dB relative to aural carrier amplitude. Its characteristic
shall be such that no appreciable distortion is introduced when the
aural carrier is modulated plus or minus 50 kHz and the sidebands of
the visual carrier when modulated with a staircase video waveform
shall be attenuated by at least 40 dB relative to aural carrier.

4.8.2 Externally Diplexed Transmitters - The standard test load shall be
connected to the output of the diplexer and tests carried out with one
transmitter on at a time. For tests requiring a demodulated output
the same monitoring equipment shall be used as for internally diplexed
transmitters with or without the two RF filters.

4.8.3 Unless otherwise stated, all tests shall be performed with the
harmonic filters and the external diplexer connected between the
transmitter and the sampling point for the test concerned.



4.9 Periode de rechauffement - Mettre en marche l'emetteur et le materiel
d'essai au moins 30 minutes avant de commencer l'essai.

5. NORMES DE L'EMETTEUR

5.1 Systeme de transmission - Un emetteur de television se compose de tous
les appareils necessaires pour transformer les signaux d'entree en
signaux normaux de sortie conformes e ceux du systeme M/NTSC (voir
annexe A).

5.2 Type d'emission - Le symbole employe indique le type de modulation et
d'emission utilise pour les porteuses vision et son. Symboliquement,
l'emetteur video utilise l'emission A5C (modulation d'amplitude A
bande laterale residuelle) et remetteur audio utilise l'emission F3
(modulation de frequence).

5.3

5.4

5.5

Puissance nominale de sortie - La puissance nominale de sortie d'un
emetteur de television doit etre celle du bloc video de l'emetteur.

Preaccentuation sonore - Le signal audio doit etre preaccentue selon
une courbe de preaccentuation de 75 microsecondes (voir annexe C).

Tensions nominales d'entree - Les tensions alternatives nominales
d'entree recommandees sont 120/230 V monophases, 120/208 V triphases
ou 480 V triphases, A la frequence de 60 Hz. La tension, la
frequence, la puissance maximale en kVA et le facteur de puissance
doivent etre indiques sur l'emetteur.

5.6 Charge phase -à -phase - L'emetteur, si d'une puissance nominale
d'entree de plus de 10 kVA, doit presenter une charge equilibree e la
source d'alimentation en alternatif de sorte que le courant pour
chacune des phases soit equilibre a 10 p. 100 de la moyenne des trois
courants.

6. NORMES MINIMALES

6.1 Puissance nominale de sortie video

6.1.1 Definition - La puissance nominale de sortie video de l'emetteur de
television doit etre la puissance moyenne en crete de modulation
pendant l'emission d'une impulsion de synchronisation.

6.1.2 Methode de mesure - Moduler la porteuse vision e l'aide de signaux de
synchronisation et de suppression uniquement de fagon que l'amplitude
du signal de synchronisation e la sortie de l'emetteur soit egale a 25



4.9 Warm-upIime - The transmitter and test equipment shall be switched on
at least 30 minutes before any test is started.

5. TRANSMITTER STANDARDS

5.1 Transmission System - A television transmitter consists of all the
apparatus necessary to convert the input signals to standard output
signals as specified in television system M/NTSC (see Appendix A).

5.2 Type of Emission - The designation of modulation and emission refers
to the manner in which the visual and aural carriers are modulated and
transmitted. The visual transmitter shall employ A5C (vestigial
sideband amplitude modulation) and the aural transmitter shall employ

F3 (frequency modulation).

5.3

5.4

5.5

Power Output Rating - The power output rating of a television

transmitter is that of the visual transmitter section.

Audio -Pre -emphasis - The audio signal shall be pre -emphasized in
accordance with a 75 microsecond pre -emphasis curve (see Appendix C).

Power Supply Rating - The preferred AC voltage input ratings are
120/230 V single phase, 120/208 V three phase, or 480 V three-phase,
at a frequency of 60 Hz. Voltage, frequency, maximum kVA rating, and
power factor shall be indicated on the transmitter.

5.6 Phase -to -Phase Loading - The transmitter, if rated above 10 kVA input,
shall present a balanced load to the AC mains such that the current in
each phase shall be balanced within ten percent of the average of the
three currents.

6. MINIMUM STANDARDS

6.1 Visual Power Output Rating

6.1.1 Definition - The visual power output rating of a television
transmitter shall be the peak envelope power which is the average
power during a synchronizing pulse.

6.1.2 Method of Measurement - The visual carrier shall be modulated with
sync and blanking only, such that the sync amplitude at the
transmitter output will be 25 percent of the voltage between peak of
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p. 100 de la tension entre la crete des signaux de synchronisation et

la porteuse nulle. Raccorder la sortie a la charge d'essai normale.
Mesurer la puissance moyenne de sortie de la porteuse vision. La

puissance en crete de modulation est la puissance moyenne de sortie
mesuree, multipliee par un coefficient de 1,68 s'il n'y a pas de
difference entre le niveau du noir et le niveau de suppression ou de
1,82 si la difference entre ces deux niveaux est de 7,5 unites IRE

6.1.3 Norme - La puissance nominale de sortie normale de l'emetteur video
doit etre celle indiquee par le fabricant. L'emetteur doit etre
reglable de maniere a debiter la puissance nominale de sortie, lorsque
la tension nominale d'entree en courant alternatif est de 5 p. 100

superieure ou inferieure a la valeur nominale.

6.1.4 Le rapport d'essai doit preciser les limites de puissance de sortie
l'interieur desquelles l'emetteur est conforme au present Cahier des
charges.

6.1.5 Le reglage de la puissance de sortie de l'emetteur doit permettre le
fonctionnement de l'appareil jusqu'a au moins 3 dB en-dessous de la
puissance de sortie nominale.

6.2 Puissance nominale de sortie audio

6.2.1 Definition - La puissance nominale de sortie de la porteuse son est la
puissance de remetteur audio aux bornes de sortie de remetteur
lorsqu'il est raccorde a une charge d'essai normale.

6.2.2 Methode de mesure - A l'aide d'un mesureur de puissance ou d'un
calorimetre, mesurer la puissance de sortie moyenne de la porteuse son
non modulee, l'emetteur etant raccorde a la charge d'essai normale.

6.2.3 Norme minimale - La puissance de sortie mesuree de la porteuse son
doit se situer entre 10 et 20 p. 100 de la puissance de sortie de
l'emetteur video qui est indiquee au paragraphe

6.2.4 Le reglage de la puissance de sortie doit permettre le fonctionnement
de l'appareil jusqu'a au moins 3 dB en-dessous de la puissance de
sortie qui est indiquee au paragraphe 6.2.3.

6.3 Stabilite de la frequence porteuse

6.3.1 Definition - La stabilite de la frequence porteuse de l'emetteur est
la mesure de la capacite de l'emetteur a conserver une frequence
moyenne d'essai.

6.3.2 Methode de mesure - Apres une periode de rechauffement dune heure, a
la tension nominale d'entree, mesurer la frequence des porteuses vision
et son a une minute d'intervalle, pendant 15 minutes. D'apres les
resultats obtenus, calculer la frequence moyenne d'essai pour chaque
porteuse. Mesurer ensuite la frequence d'exploitation a des temperatures
ambiantes de 5 degres C et 45 degres C aux trois valeurs suivantes de la
tension d'alimentation pour chacune de ces temperatures, soit: 85,

100 et 115 p. 100 de la tension nominale d'alimentation.



sync and zero carrier. The output shall be connected to the standard
test load. Measure the average power output. The peak envelope power
is the measured average power output multiplied by a factor of 1.68 if
no black level set-up is present or 1.82 if 7.5 IRE units set-up is
employed.

6.1.3 Standard - The standard rating of power output for the visual
transmitter shall be as specified by the individual manufacturer. The
transmitter shall be capable of being adjusted to deliver the rated
visual power output when the AC input voltage is 5 percent above or
below rated value.

6.1.4 The test report shall state the power output limits over which the
transmitter complies with this specification.

6.1.5 Power output adjustment of the transmitter shall permit operation to
at least 3 dB below rated power output.

6.2 Aural Power Output Rating

6.2.1 Definition - The aural carrier power output is the power of the aural
transmitter available at the output terminals of the transmitter when
connected to the standard test load.

6.2.2 Method of Measurement - The average power output of the unmodulated
aural carrier shall be measured while operating into the standard test
load either by using a power measuring device or by the calorimetric
method.

6.2.3 Minimum Standard - The measured aural carrier output shall not be less
than 10 percent nor more than 20 percent of the output power of the
visual transmitter specified in 6.1.3.

6.2.4 Power output adjustment shall permit operation to at least 3 dB below
the level determined in 6.2.3.

6.3 Carrier Frequency Stability

6.3.1 Definition - The carrier frequency stability of the transmitter is a
measure of the ability of the transmitter to maintain a mean standard
test frequency.

6.3.2 Method of Measurement - After a warm-up period of one hour at rated
power input voltage, measure the frequency of the visual and aural
carriers at one minute intervals during a period of fifteen minutes.
From those measurements determine a mean test frequency for each
carrier. Then measure the operating frequency at ambient temperatures
of 5 degrees C and 45 degrees C and at the following three values of
power supply voltage for each of these temperatures; 85, 100 and 115
percent of nominal supply voltage.



6.3.3 Norme minimale - La frequence des porteuses vision et son doit se
maintenir en dega de plus ou moins 500 Hz de la frequence moyenne
d'essai.

6.4 Intermodulation-

6.4.1 Definition - Les produits d'intermodulation (IM) sont des signaux de
battement produits par diverses combinaisons de porteuses du type mf1
+ nf2 + pf3, o0 m, n et p sont des nombres entiers. Les porteuses
vision et son et la sous-porteuse de chrominance peuvent se combiner
pour former des produits d'intermodulation. Les six principaux
produits, par rapport a la porteuse image, sont a plus ou moins 920
kHz, plus ou moins 2,66 MHz, plus 5,42 MHz et plus 7,16 MHz.

6.4.2 Methode de mesure - Le niveau de reference de 0 dB doit correspondre
la puissance de sortie nominale de l'emetteur (video). Un signal
d'essai video de synchronisation et de suppression et une onde
sinusoidale a 3.58 MHz sur un piedestal de niveau moyen d'image de 50
p. 100 sont ensuite appliqués a l'appareil. La porteuse son non
modulee doit etre presente. Le niveau de ces porteuses doit etre
regle de sorte que leurs amplitudes par rapport au niveau de reference
soient les suivantes:

porteuse vision moins 8 dB

sous-porteuse a 3.58 MHz moins 17 dB

porteuse son moins 10 dB*

ou moins 7 dB selon ce qui est prevu au paragraphe 6.2.3

Les niveaux de crete instantanes des produits IM principaux et le
produit harmonique de la porteuse de chrominance doivent etre mesures
A l'aide d'un analyseur de spectre ou d'un voltmetre accordable.

6.4.3 Norme minimale - Le niveau des produits IM principaux doit etre d'au
moins 51 dB de moins que le niveau de reference et celui a plus 7,16
MHz d'au moins 60 dB de moins que le niveau de reference.

6.5 Rayonnements non essentiels

6.5.1 Definition - Les rayonnements non essentiels sont des rayonnements non
desires qui se produisent aux bornes de sortie de l'emetteur, a des
frequences differentes de celles des produits d'intermodulation
predominants qui sont decrits au paragraphe

6.5.2 Methode de mesure - Faire fonctionner l'emetteur raccorde a la charge
d'essai normale, a la puissance nominale, sans modulation dans le cas
de la porteuse son, et avec modulation au niveau normal du noir avec
ou sans synchronisation, dans le cas de la porteuse vision. Les deux
signaux doivent etre presents tant dans le cas des emetteurs a
diplexage interne que dans le cas des emetteurs a diplexage externe.
A l'aide d'un appareil d'echantillonnage, mesurer tous les
rayonnements non essentiels au-dessous de 1,8 GHz ou jusqu'a la
troisieme harmonique de la frequence de la porteuse son, la frequence



6.3.3 Minimum Standard - The frequency stability of both visual and aural
carriers shall remain within plus or minus 500 Hz of the mean test
frequency.

6.4 Intermodulation

6.4.1 Definition - Intermodulation (IM) products are beat signals generated
by various combinations of carriers of the nature mf1 + nf2 + pf3
where m, n and p are integers. The visual and aural carriers and
colour sub -carrier can combine to form IM products. Six predominant

products, with respect to picture carrier, are at plus or minus 920
kHz, plus or minus 2.66 MHz, plus 5.42 MHz and plus 7.16 MHz.

6.4.2 Method of Measurement - The reference level used as 0 dB shall
correspond to the rated power output of the transmitter (visual). The
unit shall then be fed with a video test signal consisting of sync,
blanking and a 3.58 MHz sinewave on a 50 percent APL pedestal. The

unmodulated aural carrier shall be present. The level of these
carriers shall be adjusted so that their amplitudes with
respect to reference level are:

visual carrier

3.58 MHz Sub -carrier

aural carrier

* Or -7 dB if so rated in 6.2.3

-8 dB

-17 dB

-10 dB*

The instantaneous peak levels of the predominant IM products and the
harmonic product of the chrominance carrier shall be measured on a
spectrum analyser or other suitable frequency selective voltmeter.

6.4.3 Minimum Standard - The level of the predominant IM Products shall be
at least 51 dB below the reference level and the level at plus 7.16
MHz shall be at least 60 dB below the reference level.

6.5 Spurious Emissions

6.5.1 Definition - Spurious emissions are unwanted emissions occurring at
the output terminals of the transmitter, at frequencies other than
those at the predominant intermodulation products described in Section
6.4.1.

6.5.2 Method of Measurement - The transmitter shall be operated into the
standard test load at rated power. The aural carrier shall be
unmodulated and the visual carrier shall be modulated with normal
black level either with or without sync. Both signals shall be
present for internally as well as externally diplexed transmitters.
Using a sampling device, measure all spurious emissions below 1.8 GHz
or up to the third harmonic of the aural carrier frequency, whichever
is the lower. The voltage of the emission shall be measured with a
frequency selective instrument. The attenuation versus frequency
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la plus basse etant retenue. La tension de l'emission doit etre

mesuree au moyen d'un voltmetre accordable. L'attenuation, en

fonction de la frequence, de l'appareil d'echantillonnage de puissance

ainsi que la charge utilisee durant l'essai doivent alors etre connues

dans la gamme de frequences etudiee. Noter tous les rayonnements non
essentiels en dB par rapport a la puissance en crete de modulation a

l'exception de ceux de plus de 20 dB au-dessous des valeurs

determinees dans 6.5.3.

6.5.3 Norme minimale - Les rayonnements non essentiels de l'emetteur ne

doivent pas exceder les valeurs indiquees dans la table suivante:

Puissance de Rayonnements non

l'emetteur essentiels Valeur maximale

Toute puissance a moms 4,5 MHz et plus
9,0 MHz de la porteuse
vision

moms 40 dB*

Au-dessous de 25 watts tous les autres moms 46 dBW

Au-dessus de 25 watts a toutes les harmoniques moms (43 + 10 log P) dB*
P = puissance (en watts)
ou moms 60 dB* la plus
grande de ces valeurs
etant retenue

Au-dessus de 25 watts tous les autres rayon- moms 60 dB*
nements non essentiels

* Par rapport a la puissance en crete de modulation de l'emetteur.

6.6 Rayonnement du meuble

6.6.1 Definition - Le rayonnement du meuble est constitue de toute emission
provenant du logement de remetteur, autre que des bornes de sortie

normales.

6.6.2 Methode de mesure - Les emetteurs audio et video doivent etre
exploites a la puissance de sortie nominale. Un dipole de reception
place successivement dans trois directions (en avant, en arriere et a
gauche ou a droite) et a une distance connue de 3 a 10 metres des
emetteurs doit etre connecte a un intensimetre etalonne ou a un
voltmetre accordable. Les mesures d'intensite de champ doivent etre
effectuees a toutes les frequences d'emission (y compris la frequence
fondamentale et les harmoniques des frequences porteuses vision et
son) jusqu'A 1,8 GHz ou a la troisieme harmonique de la frequence
porteuse son, la frequence la plus basse etant retenue. Lors de la

prise de mesures, l'antenne de reception doit etre tournee dans les

trois plans et le champ de reception maximale doit etre note (on doit
tenir compte du faeteur de correction d'antenne et de la perte causee

par la ligne de transmission du materiel de mesure). A l'aide de la

formule d'espace libre suivante, calculer le niveau du champ de

reference
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characteristics of the power sampling device and the load used in this

test shall be known over the range of frequencies involved. Record

all spurious outputs in dB relative to peak envelope power except
those more than 20 dB below the values in 6.5.3.

6.5.3 Minimum Standard - Spurious emissions of the transmitter shall not
exceed the values given in the following table:

Transmitter Power

Any Power

Below 25 watts

Spurious Emissions Max. Value

at -4.5 MHz and +9.0 MHz -40 dB*

from visual carrier

all others -46 dBW

Above 25 watts at all harmonics

Above 25 watts

-(43 + 10 log P) dB*
P .7 power in watts
or -60 dB* whichever
is the stronger

all other spurious -60 dB*

* Referred to peak envelope power of the transmitter

6.6 Cabinet Radiation

6.6.1 Definition - Cabinet radiation is any emission from the transmitter
housing or enclosure from sources other than a normal output port.

6.6.2 Method of Measurement - The visual and aural transmitters shall be
operated at rated power output. A receiving dipole, located
alternately at a known distance between three and ten metres from at
least three sides of the transmitters (i.e. front, back, left or right
hand side), shall be connected to a calibrated field strength meter or

frequency selective voltmeter. Field strength measurements shall be
made of all emissions (including the fundamental and harmonics of the
visual and aural carrier frequencies) up to 1.8 GHz or the third

harmonic of the aural carrier frequency, whichever is the lower. For

the measurement, the receiving antenna shall be rotated in all three
planes and the maximum received field shall be noted (allowance shall
be made for antenna factor and transmission line loss of the measuring

equipment). Using the free space formula below, calculate the
reference field strength
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E = 7 P /r volts par metre

o0 P est la puissance nominale de sortie video en watts et r la

distance en metres.

6.6.3 Norme minimale - Le rayonnement non essentiel a toute frequence doit

etre d'au moins 54 dB inferieur aux niveaux de reference d'intensite

de champ etablis sauf que, pour les emetteurs UHF a la frequence

fondamentale, les emissions doivent etre d'au moins 48 dB inferieures

au niveau de reference. Il n'est pas necessaire de rapporter le
rayonnement inferieur a 70 dB au-dessous des niveaux de reference.

7. NORMES MINIMALES DE PERFORMANCE VIDEO

7.1 Impedance d'entree video

7.1.1 Norme - L'impedance d'entree video d'un emetteur de television doit

etre de 75 ohms, non equilibres. L'affaiblissement des courants

reflechis pour les frequences jusqu'a 4,5 MHz doit etre d'au moins

26 dB.

7.2 Modulation

7.2.1 Definition - Le niveau maximal de la porteuse, le niveau de
suppression et le niveau de reference au blanc sont conformes a ceux

du systeme M/NTSC (voir annexe A).

7.2.2 La capacite de modulation - Methode de mesure - Au moyen de

l'installation d'essai normale, faire fonctionner l'emetteur a sa
puissance nominale a l'aide d'un signal video en escalier normal a un

niveau de 50 p. 100 NMI (voir annexe B). Regler l'oscilloscope de
fagon a obtenir 100 p. 100 au niveau maximal de la porteuse et zero au

niveau nul de la porteuse.

7.2.3 Norme minimale - Regler la modulation jusqu'a ce que le niveau de

suppression atteigne 75 p. 100. Le niveau maximal de la porteuse doit

demeurer entre 98 et 102 p. 100 du niveau original et le niveau de

reference du blanc doit etre de 12,5 p. 100, plus ou moins 2,5 p. 100.

7.2.4 Stabilite de modulation - Methode de mesure - Utiliser le mgme montage

qu'au paragraphe 7.2.2. Amener le NMI en escalier a 10 p. 100 et a 90

p. 100.

7.2.5 Norme minimale - Pour un NMI situe entre 10 et 90 p. 100, le niveau

maximal de la porteuse ne doit pas varier de plus de 3 p. 100 et le

niveau de suppression, de plus de 1,5 p. 100 du niveau maximum de la

porteuse.

7.2.6 Distorsion de duree de l'ordre d'une t,rame - Methode de mesure - A l'aide
du montage utilise en 7.2.2, remplacer le signal d'entree en escalier
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E = 7 P /r volts per metre

where P is the rated visual output power in watts and r is the

distance in metres.

6.6.3 Minimum Standard - Emissions at any frequency shall be at least 54 dB
below the calculated field strength reference levels with the
exception that, for UHF transmitters at the fundamental frequency,
emissions shall be at least 48 dB below the reference level. Any

radiation weaker than 70 dB below the reference level need not be

recorded.

7. MINIMUM VISUAL PERFORMANCE STANDARDS

7.1 Video Input Impedance

7.1.1 Standard - The standard video input impedance of a television

transmitter shall be 75 ohms unbalanced. The return loss for
frequencies up to 4.5 MHz shall be at least 26 dB.

7.2 Modulation

7.2.1 Definition - Maximum carrier level, blanking level, and reference
white level are as specified for system M/NTSC (see Appendix A).

7.2.2 Modulation Capability - Method of Measurement - Using the standard
test set-up, operate the transmitter at rated output with a standard

staircase video input at 50 percent APL (see Appendix B). Set the
oscilloscope for 100 percent at maximum carrier level and zero at zero
carrier level.

7.2.3 Minimum Standard - With the blanking level at 75 percent, the maximum
carrier level shall remain between 98 and 102 percent of the original,

and the reference white level shall be at 12.5 percent plus or minus
2.5 percent.

7.2.4 Modulation Stability - Method of Measurement - With operation as in

7.2.2, vary the staircase APL to 10 percent and to 90 percent.

7.2.5 Minimum Standard - At APL between 10 and 90 percent, the maximum
carrier level shall not vary by more than 3 percent and the blanking

level by more than 1.5 percent of maximum carrier level.

7.2.6 Field Time Distortion - Method of Measurement - Retaining the set-up

in 7.2.2, replace the staircase input signal with a window signal.
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par un signal en fenetre. Observer l'oscilloscope a la frequence

de trame, le retablisseur de courant continu etant mis hors circuit.

7.2.7 Norme minimale - L'inclinaison du signal en fenetre ne doit pas
depasser de plus de 2 p. 100 l'amplitude globale de la fenetre entre

le niveau de suppression et le niveau de reference du blanc.

7.2.8 Ronfaement de modulation - Methode de mesure - Avec le meme montage
qu'au paragraphe 7.2.2 (escalier normal avec un NMI de 50 p. 100),

retirer le retablisseur de courant continu de l'oscilloscope et raccor-
der un filtre passe -bas a l'entree de l'oscilloscope. Le filtre devrait
attenuer d'au moins 20 dB les frequences superieures a 10 kHz. Observer

s'il y a des ondulations ou un ronflement a la frequence de trame.

7.2.9

7.2.10

Norme minimale - Le ronflement et l'ondulation crete-6-crete doivent

etre d'au moins 46 dB au-dessous du niveau maximal de la porteuse.

Bruit de modulation - Methode de mesure - Avec le meme montage qu'au

paragraphe 7.2.2 (escalier normal avec un NMI de 50 p. 100), brancher

un appareil de mesure par insertion de bruit entre le demodulateur et

l'oscilloscope, ou un appareil de mesure de bruit video dote d'un

filtre passe-haut. Mesurer le bruit non pondere.

7.2.11 Norme minimale - Le rapport du signal video crete-A-crete excluant la
synchronisation au bruit efficace non pondere doit etre d'au moins

50 dB.

7.2.12

7.2.13

Linearite haute frequence (HF) - Methode de mesure - Avec le meme
montage qu'au paragraphe 7.2.2 (escalier normal avec un NMI de 50 p.

100), comparer l'amplitude relative des diverses marches. La

caracteristique de linearite HF correspond a la difference la plus
importante entre les amplitudes relatives de deux marches.

Norme minimale - La caracteristique de linearite HF entre marches
adjacentes ne doit pas exceder 7 p. 100 de la valeur de la plus grande

marche. L'amplitude de la marche la plus petite doit etre au moins 90

p. 100 de celle de la marche la plus grande.

7.3 Gain differentiel

7.3.1 Definition - Le gain differentiel est la difference du gain du systeme
pour un faible signal sinusoidal haute frequence a deux niveaux d'un

signal basse frequence sur lequel le signal HF est superpose.

7.3.2 Methode de mesure - Injecter a remetteur un signal d'entree en forme

d'escalier normal auquel est superpose un signal sinusoidal de 3,58

MHz dont l'amplitude de crete-a-crete est egale a 40 p. 100* de

l'amplitude comprise entre le niveau de suppression et le niveau de
reference du blanc. Prendre un echantillon du signal de sortie et le
detecter a l'aide d'un demodulateur lineaire (ou d'un demodulateur
possedant des caracteristiques connues, et en appliquant les facteurs

de correction pertinents) et par l'intermediaire d'un filtre passe-
haut, envoyer la partie vision a un oscilloscope ou tout autre moyen
approprie permettant d'observer la composante 3,58 MHz du signal

d'essai. Tout ecart par rapport a l'amplitude constante du signal de
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View the oscilloscope at field rate with DC restoration disabled.

7.2.7. Minimum Standard - The tilt on the window signal shall not exceed 2

percent of the overall window amplitude between blanking and reference

white level.

7.2.8 Modulation Hum - Method of Measurement - With operation as in 7.2.2

(standard staircase at 50 percent APL), remove DC restoration from the
oscilloscope and insert a low-pass filter at the oscilloscope input.
The filter should attenuate frequencies above 10 kHz by at least 20 dB.

Examine the waveform at field rate for ripple or hum.

7.2.9

7.2.10

Minimum Standard - The peak -to -peak ripple and hum shall be at least

46 dB below maximum carrier level.

Modulation Noise - Method of Measurement - Using the set-up as in

7.2.2 (standard staircase at 50 percent APL), connect a noise
insertion test set between the demodulator and the oscilloscope or use

a video noise meter with an appropriate high pass filter. Measure the

unweighted noise.

7.2.11 Minimum Standard - The ratio of the peak -to -peak video excluding sync

to unweighted RMS noise shall be at least 50 dB.

7.2.12 RF Linearity - Method of Measurement - With the set-up as in 7.2.2

(standard staircase at 50 percent APL), compare the relative amplitude

of each step. The greatest difference between the relative amplitudes

of any two steps is the RF linearity characteristic.

7.2.13 Minimum Standard - The RF linearity characteristic between any

adjacent steps shall not exceed 7 percent of the value of the larger

step. The amplitude of the smallest step shall be at least 90% of the

largest step.

7.3 Differential Gain

7.3.1 Definition - Differential gain is the difference in gain of the system

for a small high frequency sine wave signal at two levels of low

frequency signal upon which it is superimposed.

7.3.2 Method of Measurement - The transmitter shall be fed a standard

staircase signal upon which is superimposed a 3.58 MHz sine wave

signal whose peak -to -peak amplitude is 40 percent* of the amplitude

between blanking and reference white. Using a linear demodulator (or

a demodulator of known characteristics, and applying appropriate

correction factors), the output is sampled and detected and the visual

portion passed through a high-pass filter to an oscilloscope, or any

other suitable means of observing the 3.58 MHz component of the test

signal. Any deviation from a constant amplitude display of the 3.58

MHz signal, when viewed at the line rate frequency, is the
differential gain variation. The differential gain is the difference
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3.58 MHz, quand on l'examine a la frequence de ligne, est la variation

de gain differentiel. Le gain differentiel est la difference entre
l'amplitude maximale et minimale du signal de 3,58 MHz, divisee par

l'amplitude maximale (voir annexe D). Effectuer les mesures a 10, 50
et 90 p. 100 du NMI.

* 20 p. 100 est egalement une valeur acceptable.

7.3.3 Norme minimale - Le gain differentiel ne doit pas depasser 7 p. 100.

7.4 Phase differentielle

7.4.1 Definition - La phase differentielle est la difference du decalage de
phase dans le systeme, pour un faible signal sinusoidal haute
frequence a deux niveaux d'un signal basse frequence sur lequel le
signal HF est superpose.

7.4.2 Methode de mesure - Utiliser le meme montage que pour la mesure du
gain differentiel et le meme signal d'entree; prendre un echantillon
du signal de sortie, le detecter et l'envoyer sur un phasemetre.
Effectuer les mesures a 10, 50 et 90 p. 100 du niveau moyen d'image

(voir annexe D).

7.4.3 Norme minimale - La phase differentielle doit se situer entre plus ou
moins 4 degres de la salve de couleur, et, dans son ensemble, ne pas
depasser 5 degres.

7.5

7.5.1

Retard de groupe

Definition - Le retard de groupe est le taux de variation de la phase
avec la frequence.

7.5.2 Methode de mesure - Effectuer les mesures alors que l'emetteur debite
dans la charge d'essai normale et utiliser du materiel de mesure
commercial de retard de groupe.

7.5.3

7.6

7.6.1

7.6.2

Norme minimale - Le retard de groupe doit demeurer dans les limites
etablies a l'annexe E.

Caracteristique amplitude/freguence y compris l'attenuation des

bandes laterales

Definition - La caracteristique de l'amplitude en fonction de la
frequence est la variation du gain en fonction de la frequence.

Methode de mesure - Pour cet essai, mettre la porteuse son hors
circuit et faire fonctionner l'emetteur a la puissance nominale de
sortie, le signal video d'entree etant un signal de synchronisation,
de suppression et un decollement du niveau du noir variable sur lequel
on superpose un signal de balayage de 10 MHz de 20 unites IRE. Regler

tout d'abord le decollement du niveau du noir a 50 unites IRE.
Prendre un echantillon du signal de sortie de remetteur et l'injecter
dans un recepteur de poursuite (analyseur de bandes laterales ou
analyseur de spectre). Afficher sur l'oscilloscope la gamme des
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between the maximum and minimum 3.58 MHz signal amplitude divided by

the maximum amplitude (see also Appendix D). Observe differential

gain at 10, 50 and 90 percent APL.

* 20 percent is also acceptable

7.3.3 Minimum Standard - The differential gain shall not be greater than 7

percent.

7.4 Differential Phase

7.4.1 Definition - Differential phase is the difference in phase shift
through the system for a small high frequency sine wave signal at two

levels of a low frequency signal upon which it is superimposed.

7.4.2 Method of Measurement - Using the same set-up as for differential gain

and with the same input signal, the output is sampled and detected and

passed to any suitable phase measuring equipment. Measurements shall

be made at 10, 50 and 90 percent APL (see also Appendix D).

7.4.3 Minimum Standard - The differential phase shall be within plus or

minus 4 degrees of the colour burst and the overall difference shall

not exceed 5 degrees.

7.5

7.5.1

Group Delay

Definition - Group delay is the rate of change of phase characteristic

with frequency.

7.5.2 Method of Measurement - The measurement shall be made using commercial

group delay measuring equipment with the transmitter connected into

the standard test load.

7.5.3

7.6

7.6.1

7.6.2

Minimum Standard - The group delay shall be within the limits shown in

Appendix E.

Amplitude/Frequency Gharacteriatias Including Sideband Attenuation

Definition - The amplitude versus frequency characteristic of a system

is the variation of the gain with frequency.

Method of Measurement - For this test the aural carrier shall be

turned off and the transmitter shall be operated at rated power output

with video input consisting of sync, blanking, and a variable pedestal

on which is superimposed a 10 MHz video sweep signal of 20 IRE units.

Initially set the pedestal to 50 IRE units. Sample the transmitter

output and feed it to a tracking receiver (sideband analyser or

spectrum analyser). Display the frequency range from visual carrier



frequences comprises entre moms 7,25 et plus 7,75 MHz de la porteuse
vision. Regler le niveau de reference 0 dB sur le signal de sortie,
au niveau de la porteuse vision plus 200 kHz.

7.6.3 Norme minimale - La caracteristique de l'amplitude en fonction de la
frequence entre la porteuse vision moms 7,25 MHz et plus 7,75 MHz
doit se maintenir dans les limites indiquees a l'annexe F. En outre,
lorsque l'on fait varier le decollement du niveau du noir a 20 et a 80
unites IRE, la reponse par rapport a 50 unites IRE ne doit pas varier
plus de plus ou moms 0,75 dB.

La reponse a la porteuse vision plus 4,18 MHz ne doit pas etre
attenuee de plus des valeurs ci-apres (voir detail annexe F):

- pour les emetteurs a diplexage interne, moms 1,5 dB

- pour les emetteurs a diplexage externe non munis d'un diplexeur,
moms 1,5 dB

- pour les emetteurs a diplexage externe munis d'un diplexeur, moms
3,0 dB.

8. NORMES MINIMALES DE PERFORMANCE AUDIO

8.1 Impedance d'entree audio

8.1.1 Norme - L'impedance d'entree audio de l'emetteur doit etre une charge
nominale de 600 ohms equilibree par rapport au sol.

8.2 Niveau d'entree audio pour une modulation a 100 p. 100

8.2.1 Definition - Le niveau d'entree audio pour une modulation a 100 p. 100
est l'entree audio, exprimee en dBm (0 dBm = 1 mW), necessaire pour
obtenir une deviation de la porteuse de plus ou moins 25 kHz.

8.2.2 Methode de mesure - Utiliser la modulation normale d'essai de 400 Hz.
Regler le signal d'entree afin d'obtenir 100 p. 100 de modulation.

8.2.3 Norme - Le niveau d'entree audio normal pour une modulation a 100 p.
100 doit etre soit de 0 ou de plus 10 dBm et le niveau doit etre
indique dans le rapport d'essai.

8.3 Reponse basse frequence

8.3.1 Definition - La reponse basse frequence d'un emetteur a modulation de
frequence est le rapport en dB, entre les tensions d'entree,
necessaire pour obtenir un taux de modulation constant.

8.3.2 Methode de mesure - Utiliser le montage normal d'essai ainsi que la
preaccentuation normale de 75 microsecondes. Determiner le signal



minus 7.25 MHz to visual carrier plus 7.75 MHz on the oscilloscope.
Set the zero dB reference to the output level at visual carrier plus
200 kHz.

7.6.3 Minimum Standard - The amplitude versus frequency characteristic
between visual carrier minus 7.25 MHz and plus 7.75 MHz shall be
within the limits shown in Appendix F. In addition, with the variable

pedestal changed to 20 IRE units and 80 IRE units, the response shall

not vary from that at 50 IRE units by more than plus or minus 0.75 dB.

The response at visual carrier plus 4.18 MHz shall not be attenuated
by more than the following, (see inset, Appendix F):

- for internally diplexed transmitters, minus 1.5 dB

- for externally diplexed transmitters not provided with a
diplexer, minus 1.5 dB

for externally diplexed transmitters which include a diplexer,
minus 3.0 dB

8. MINIMUM AURAL PERFORMANCE STANDARDS

8.1 Audio Input Impedance

8.1.1 Standard - The transmitter audio input impedance shall be a nominal
600 ohms balanced to ground.

8.2 Audio Input Level for 100 Percent Modulation

8.2.1 Definition - The audio input level for 100 percent modulation is the
audio input, expressed in dBm (0 dBm = 1 mW), necessary to obtain a
carrier frequency swing of plus or minus 25 kHz.

8.2.2 Method of Measurement - The standard test modulation of 400 Hz shall

be used. The input shall be adjusted to give 100 percent modulation.

8.2.3 Standard - The standard audio input level for 100 percent modulation
shall be either 0 or plus 10 dBm and the level shall be stated in the
test report.

8.3 Audio Frequency Response

8.3.1 Definition - The audio frequency response of a frequency modulated
transmitter is the ratio of input voltages, expressed in dB, required
to obtain a constant percentage of modulation

8.3.2 Method of Measurement - The standard test set up shall be used. The

normal 75 microsecond pre -emphasis shall be employed. The audio input
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d'entree BF necessaire pour maintenir un taux de modulation constant
de 100 p. 100 a un nombre suffisant de points dans la gamme des
frequences comprises entre 50 Hz et 15 kHz, pour pouvoir tracer une
courbe de reponse. Prendre note que la polarite des resultats obtenus
dolt etre renversee aux fins de comparaison avec la courbe de
preaccentuation de l'annexe C.

8.3.3 Norme minimale - La courbe de la reponse basse frequence dolt passer
sur ou entre les courbes pointillees de l'annexe C.

8.4 Distortion harmonique basse frequence

8.4.1 Definition - La distorsion harmonique basse frequence est la teneur en
harmoniques du signal BF qui est produit par Pemetteur.

8.4.2 Methode de mesure - Mesurer la distorsion harmonique BF en demodulant
un echantillon du signal de sortie HF de Pemetteur au moyen d'un
dispositif ayant une distorsion efficace propre inferieure A 0,25 p.
100. Le signal d'entree BF dolt etre excite par une source ayant une
distorsion efficace inferieure a 0,1 p. 100. Pour cet essai,
Pemetteur dolt comprendre un circuit de preaccentuation de 75
microsecondes et le demodulateur dolt comprendre un circuit de
desaccentuation de 75 microsecondes. Il est preferable d'effectuer
les mesures e l'aide d'un analyseur d'ondes, mais l'usage d'un
distorsiometre est une solution acceptable. Si on utilise un
instrument de lecture moyenne, it faudra tenir compte des erreurs qui
peuvent se produire en raison des relations de phase relative des
harmoniques. Mesurer la distorsion e 50, 100, 400, 1 000, 2 500, 5 000
et 7 500 hertz A 100 p. 100 de modulation (plus ou moins 25 kHz).
Augmenter la modulation A 160 p. 100 (plus ou moins 40 kHz) et mesurer
la distorsion a 7,5, 10, 12,5 et 15 kHz.

8.4.3 Norme minimale - La distorsion BF, y compris toutes les harmoniques
allant jusqu'a 30 kHz, ne dolt pas exceder les valeurs donnees dans le
tableau ci-dessous:

Distorsion en p. 100 Gamme de frequences en Hi A modulation (en D. 100)

1,5 50-100 100

1,0 100-7 500 100

1,5 7 500-15 000 160

8.5 Niveau de bruit MF sur la porteuse

8.5.1 Bruit MF sur la porteuse son Definition - Le bruit de modulation de
frequence sur la porteuse son est la modulation de frequence residuelle
qui provient de perturbations produites dans Pemetteur meme, dans la
bande de 50 Hz A 15 kHz. Son niveau dolt etre exprime sous forme de
rapport entre la deviation residuelle de frequence en l'absence de
modulation et la deviation de frequences e 100 p. 100 de modulation.
La preaccentuation normale de 75 microsecondes dolt etre utilisee dans
l'emetteur.
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to maintain constant modulation level of 100 percent shall be

determined at a sufficient number of points over the frequency range
50 Hz to 15 kHz to enable a curve to be plotted. Note that the
polarity of the results obtained must be reversed for comparison with

the pre -emphasis curve of Appendix C.

8.3.3 Minimum Standard - The audio frequency response curve shall lie on or
between the dotted curves of Appendix C.

8.4 Audio Frequency Harmonic Distortion

8.4.1 Definition - The audio frequency harmonic distortion is the harmonic
content of the audio signal contributed by the transmitter.

8.4.2 Method of Measurement - The audio frequency harmonic distortion shall
be measured by demodulating a sample of the RF output of the
transmitter through a device having less than 0.25 percent inherent
RMS distortion. The audio input shall be supplied from a source
having less than 0.1 percent RMS distortion. For this test the

transmitter shall include a 75 microsecond pre -emphasis circuit and
the demodulator shall include a 75 microsecond de -emphasis circuit.
Measurement by means of a wave analyzer is preferred, but a distortion
meter is an acceptable alternative. If an average -reading instrument
is used, it will be necessary to take into account possible errors due
to the relative phase relations of the harMonics. Measure the
distortion at 50. 100. 400. 1,000, 2,500, 5,000 and 7,500 hertz at 100
percent modulation (plus or minus 25 kHz). Increase the modulation to

160 percent (plus or minus 40 kHz) and measure the distortion at 7.5,
10. 12.5 and 15 kHz.

8.4.3 Minimum Standard - The audio frequency distortion, including all
harmonics up to 30 kHz shall not exceed the values given in the
following table:

Distortion in % Frequency Range in Hz At Modulation %

1.5 50-100 100

1.0 100-7,500 100

1.5 7.500-15,000 160

8.5 Frequency Modulation Noise Level on Carriers

8.5.1 FM Noise on Aural Carrier
Definition - The frequency modulation noise on the aural carrier is
the residual frequency modulation resulting from disturbances produced
in the transmitter itself within the band of 50 Hz to 15 kHz. Its

level shall be expressed as the ratio of the residual frequency swing

in the absence of modulation to the frequency swing at 100 percent
modulation. The normal 75 microsecond pre -emphasis shall be employed
in the transmitter.
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8.5.2 Methode de mesure - Bruit MF de la porteuse son - Extraire un
echantillon du signal de sortie HF de l'emetteur et l'appliquer a un
appareil de mesure de distorsion et de bruit, A travers un
demodulateur convenable. La caracteristique de reponse aux frequences
du demodulateur doit etre en delta de plus ou moins 1 dB de la courbe

normale de desaccentuation de 75 microsecondes, de 50 Hz a 15 kHz.
Prendre des lectures du signal de sortie avec modulation normale
d'essai 6 100 p. 100, et sans modulation mais avec les bornes d'entree

terminees dans leur impedance caracteristique.

8.5.3 Norme minimale - Le niveau de bruit doit etre d'au moins 54 dB
au-dessous du niveau correspondant avec 100 p. 100 de modulation (plus

ou moins 25 kHz de deviation).

8.5.4 Bruit MF entre porteuses/Definition - Le bruit de modulation de
frequence entre porteuses est la modulation de frequence dans la bande
de 50 Hz A 15 kHz, dans le battement entre la porteuse son (camportant

sa propre composante de bruit selon les indications du paragraphe
8.5.1) et la porteuse vision, lorsque la porteuse vision est modulee

par un signal normal d'entree. Son niveau doit titre exprime sous

forme du rapport entre la deviation residuelle de frequence du
battement entre porteuses, sans modulation audio, mais en modulant la
porteuse vision A l'aide d'un signal en forme de fengtre, et la
deviation de frequence a 100 p. 100 de modulation audio.

8.5.5 Methode de mesure - Bruit MF entre porteuses - Extraire un echantillon
du signal de sortie HF des emetteurs video et audio et l'appliquer A
un demodulateur entre porteuses comportant un reseau de

desaccentuation normal. Raccorder un voltmetre audio a la sortie du
demodulateur. Mesurer le signal de sortie A l'aide d'un signal
d'entree normal de 400 Hz 6 100 p. 100 de modulation et d'un signal

d'entree video en forme de fenetre. Puis, supprimer la modulation
audio, raccorder la borne d'entree audio a une resistance de 600 ohms
et mesurer la tension de sortie du demoddateur.

8.5.6 Norme minimale - Le bruit de modulation de frequence entre porteuses
en l'absence de modulation audio doit etre d'au moins 45 dB inferieur
au niveau obtenu 6 100 p. 100 de modulation.

8.6 Niveau de bruit MA sur la porteuse

8.6.1 Definition - Le niveau de bruit de modulation d'amplitude d'une
porteuse MF est le rapport entre la valeur efficace de la composante A
modulation d'amplitude (50 Hz A 15 kHz) de l'enveloppe de la porteuse
et la valeur efficace de la porteuse, en l'absence d'injection de
tension de modulation.

8.6.2 Methode de mesure - On peut effectuer la mesure du niveau de bruit de
modulation d'amplitude de la porteuse au moyen d'un detecteur MA
lineaire donnant la valeur de crate de la porteuse, couple A la sortie

de remetteur. Mesurer la tension continue et la valeur efficace de
la composante alternative aux bornes de la resistance de charge du
detecteur. La tension alternative doit titre multipliee par 0,707.
Effectuer cette mesure en l'absence de toute tension de modulation.
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8.5.2 Method of Measurement - Aural Carrier Noise - A sample of the RF
output of the transmitter shall be fed to a distortion and noise
meter, via a suitable demodulator. The frequency response
characteristic of the demodulator shall be within plus or minus 1 dB

of the normal 75 microsecond de -emphasis curve from 50 Hz to 15 kHz.
Readings shall be made of the output with standard test modulation of
100 percent and without modulation, but with the input terminated.

8.5.3 Minimum Standard - The ratio shall be at least 54 dB below 100 percent

modulation (plus or minus 25 kHz swing).

8.5.4 Intercarrier FM Noise
Definition - Intercarrier frequency modulation noise is the residual
frequency modulation within the band 50 Hz to 15 kHz in the beat
between the aural carrier (containing its own noise component as
defined in 8.5.1) and the visual carrier when the visual carrier is
modulated with a standard input signal. Its level shall be expressed
as the ratio of the residual frequency swing of the intercarrier beat
in the absence of aural modulation but with a window signal modulating

the visual carrier to the frequency swing at 100 percent aural
modulation.

8.5.5 Method of Measurement - Intercarrier Noise - A sample of the RF output
of both visual and aural transmitters shall be fed to an intercarrier
demodulator which contains a standard de -emphasis network. An audio

voltmeter shall be connected to the demodulator output. Measure the
output with standard aural input of 400 Hz at 100 percent modulation
and visual input of a window signal. Then remove the aural
modulation, terminate the aural input with a 600 ohm resistor, and
measure the demodulator output voltage.

8.5.6 Minimum Standard - The intercarrier frequency modulation noise in the
absence of aural modulation shall be at least 45 dB below the level

obtained at 100 percent modulation.

8.6 Amplitude Modulation Noise Level on Carrier

8.6.1 Definition - The amplitude modulation noise level of an FM carrier is
the ratio of the RMS value of the amplitude modulation component (50
Hz to 15 kHz) of the carrier envelope to the RMS carrier value, during
the absence of applied modulating voltage.

8.6.2 Method of Measurement - Measurement of the carrier amplitude
modulation noise level may be accomplished by the use of a linear peak

carrier responsive AM detector coupled to the output of the

transmitter. Readings are made in the DC voltage and the RMS value of
the AC component across the detector load resistor. The AC voltage

must be multiplied by 0.707. The measurement shall be made in the
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Shunter les bornes d'entree audio de Pemetteur au moyen d'une
resistance de valeur egale A l'impedance d'entree audio.

8.6.3 Norme minimale - Dans la bande de 50 Hz A 15 kHz, le niveau doit etre
d'au moins 40 dB au-dessous du niveau de la porteuse dans le cas desemetteurs a diplexage externe et d'au moins 26 dB au-dessous du niveau
de la porteuse dans le cas des emetteurs a diplexage interne.

9. PRESCRIPTIONS RELATIVES AU MATERIEL

9.1 Conception - Les emetteurs doivent etre concus suivant les regles
courantes de Part.

9.2 Plaque d'identification - Cheque emetteur devra etre pourvu d'une
plaque assujettie solidement A l'exterieur et en un endroit biers en
vue, sur laquelle seront inscrits de fagon permanente le numero
d'homologation, le nom du fabricant, le nom et la puissance nominale
de l'appareil, et le numero de serie ainsi que tout autre
renseignement servant A identifier completement Pepperell. Toutes
les autres unites connexes doivent etre convenablement identifiees.

9.3 Protection du personnel - L'emetteur dolt etre construit de maniere
que tous les organes dangereux soient completement a l'abri de toute
manipulation ou qu'ils soient munis de dispositifs pouvant proteger
l'utilisateur de tout contact accidentel. L'emetteur dolt etre
suffisamment renferme pour assurer la securite du personnel pendant
son fonctionnement.

9.4 Changements et modifications - Tout changement important de conception
ou de materiel, autre que le rem placement des pieces defectueuses pardes pieces equivalentes, apporte a un materiel homologue entrainera
Pannulation de Phomologation A moins que le Ministere alt ete
informe de ce changement et qu'il l'ait autorise. L'avis envoye A
cette fin dolt contenir des renseignements qui demontrent que la
modification qui a ete apportee assure une performance analogue ou
superieure de l'emetteur.

Publication autorisee par le
ministre des Communications

Directeur

Direction de la reglementation
en radiodiffusion
Service de la reglementation
des telecommunications

Rene Guindon
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absence of modulating voltage. The audio terminals of the transmitter

Shall be shunted by a resistance equal to the audio input impedance.

8.6.3 Minimum Standard - Within the band of 50 Hz to 15 kHz, the level shall

be at least 40 dB below carrier level for externally diplexed
transmitters and 26 dB for internally diplexed transmitters.

9. EQUIPMENT REQUIREMENTS

9.1 Design - Transmitters shall be designed according to good current

engineering practice.

9.2 Nameplate - There shall be securely fastened to each transmitter in a
conspicuous external location, a nameplate having permanently marked
thereon, the type -approval number, the manufacturer's name, name and
rating of the unit and serial number, together with sufficient other
information to identify the unit completely. All other units

associated with it shall be suitably identified.

9.3 Protection of Personnel - The transmitter shall be so constructed that
all hazardous components are totally enclosed, or protected from
accidental contact by personnel. The transmitter enclosure shall be
sufficient to provide adequate personnel safety during operation.

9.4 Equipment Changes and Modifications - Any major design or equipment
changes outside the replacement of defective components by equivalent
parts made to an approved equipment will void the approval unless
notified to and approved by the Department. The notification must

provide information demonstrating that the modification provides equal

or improved transmitter performance.

Issued under the Authority of
the Minister of Communications

Rene Guindon
Director
Broadcasting Regulation Branch
Telecommunication Regulatory
Service
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APPENDIX B/ANNEXE B

Average Picture Level (APL)

APL or average picture level is
defined as the average signal
level, with respect to blanking
level, during active scanning
time (integrated over a frame
period, excluding blanking
intervals), expressed as a per-
centage of the difference
between the blanking and refe-
rence white levels.
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APPENDIX D /ANNEXE D

IRE / uNrresi DIFFERENTIAL PHASE El GAIN/GAIN EA PHASE DIFFERENTIELS
UNITS IRE

120

PEAK WHITE
BLANC MAXIMAL4'100

60

20

RSS 154 /CNR 154

96
PEAK /DE LA CRETE

CARRIER DE LA PONTEUSE

0 -

121/2

50 -

HORIZONTAL
BLANN.NG LEVEL 0
NIVEAU OE
SUPPRESSION HORIZONTAL

20

PEAK SYNC -40
CRETE DE
SYNCHRONISATION

100

0

I Ull

STANDARD 3.58 MHz MODULATED STAIRCASE SIGNAL /
SIGNAL NORMAL EN ESCALIER, MODULE A 3.58MHz

* MOTES MODULATION ABOVE PEAK WHITE MAY BE DISTORTED
ON STEPS 96 10 BY WHITE CLIPPER ON MODULATOR

TYPICAL HIGH-PASS OSC LLOSCOPE
DISPLAY FOR DIFFERENTIAL GAIN

* NOTE STEPS 9 6 10 AFFECTED BY WHITE CLIPPER CAN
BE IGNORED ON 3TANDARD STAIRCASE

75 -

REMARGUE. LA MODULATION AA- DESSUS di BLANC MAXIMAL
PEUT t" -RE DEPORMiE 9UR LES GRADINS 9 ET 10 PAR
LiCRITAGE DU BLANC OANS LE MODULATEUR

100-

OSCILLOGRAMME TYPIQUE OBSERVE SUR
LIAPPAREIL DE MESURE DU GAIN DIFFERENTIEL

RD/ARGUE ON PEUT NE PAS TENIR COMPTE DES GRADINS
9 1710 DU SIGNAL EN ESCAL ER , DEFames PAR diCRiTAGE
DU BLANC

.ipaa....1-4P1""7

*
TYPICAL VECTORSCOPE DISPLAY FOR OSCILLOGRAMME TYPIQUE OBSERVE SUR LE VECTEUR-
DIFFERENTIAL PHASE SCOPE POUR LA MESURE DE LA PHASE DIFFERENTIELLE
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Broadcast Specification No. 11

Issue 1
Effective Date: April 14, 1953
Release Date: April 14, 1953

REQUIREMENTS FOR THE ESTABLISHMENT OF A TELEVISION BROADCASTING STATION

1. Data required with application for Television Stations.

Applications for authority to install and operate a
television broadcasting station must be supported by a technical submission,
in quadruplicate, providing full information on the following aspects of the

proposed installation.

A. Summary sheet

A summary sheet should be provided which will list briefly the

following:

1. Applicant
2. Station Location
3. Geographical co-ordinates of the radiating element supporting

structure.

4. Transmitter power
5. Losses
6. Antenna gain
7. Effective radiated power (video and audio)

9. Antenna height above average terrain

9. Channel number and frequency

B. Equipment

1. A summary list of transmitting, audio and video equipment must

be given including rated power output, method of modulation,
manufacturers type number and a designation of each unit of

equipment. A functional block diagram of the station equipment

should also be included.

2. A summary list of the associated equipment such as frequency
monitors, modulation monitors and all special monitoring equip-
ment proposed for use with either video or audio Transmitter.

3. Full details as to the location and height of the antenna and

power radiated must be provided including the make and type

of the radiating elements. In this connection the following

is required.

... 2



-2 -

a) A map, scale one mile to one inch where available, with
the proposed site marked thereon and the exact latitude
and longitude shown.

b) Attach a copy of the completed form "Particulars of Proposed
Site and Antenna Structures" as required by Broadcast
Procedure No. 1, Rule 6.

c) A physical and electrical description of the radiating
elements and plots of the horizontal pattern and vertical
pattern shall be provided.

d) The calculations for effective radiated power as derived
from transmitter output, line losses and antenna gain shall
be included.

C. Coverage

1. A resume of the height of the center of radiation above average
terrain on each radial; the azimuth of each radial and the
mileage to the Grade A and Grade B contour on each radial should
be tabulated.

2. A map, with appropriate scale, of the area to be served showing
the location of the Grade A and Grade B service contours is
required.

3. The distance to service contours is computed in accordance with
the following:

a) The required field intensities F(50,50)* in decibels above
one microvolt per meter (dbu) for the Grade A and Grade B
contours are as follows:

Channels Grade A Grade B

2 - 6 68 dbu 47 dbu
7 - 13 71 dbu 56 dbu

14 - 83 74 dbu 64 dbu

* F(50,50): If the 50% field intensity is defined as that value exceeded
for 50% of the time, the F(50,50) charts give the estimated
50% field intensities exceeded at 50% of the locations, in
decibels above one microvolt per meter.

  3
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b) In predicting the distance to the field intensity contours

the F(50,50) field intensity charts (Figures 5 and 6 attached)

shall be used. The charts are based on an effective power
of one kilowatt radiated from a half -wave dipole in free

space, which produces an unattenuated field strength at one

mile of about 103 db above one microvolt per meter
(137.6 millivolts per meter). To use the charts for other

powers, the sliding scale associated with the charts should

be trimmed and used as the ordinate scale. This sliding

scale is placed on the charts with the appropriate gradation
for power in line with the horizontal 40 db line on the
charts. The right edge of the scale is placed in line with
the appropriate antenna height gradations, and the charts then
become direct reading (in uv/m and in db above 1 uv/m) for

this power and antenna height. Where the antenna height is

not one of those for which a scale is provided, the signal

strength or distance is determined by interpolation between
the curves connecting the equidistant points. Dividers may

be used in lieu of the sliding scale. In predicting the
distance to the Grade A and Grade B field intensity contours,
the effective radiated power to be used is that in the
horizontal plane in the pertinent direction. In predicting

other field intensities over areas not in the horizontal
plane, the effective radiated power to be used is the power

in the direction of such areas; the appropriate vertical
plane radiation pattern must, of course, be considered in
determining this power.

c) The antenna height to be used with these charts is the height
of the radiation center of the antenna above the average
terrain along the radial in question. In determining the
average elevation of the terrain, the elevations between 2
and 10 miles from the antenna site are used. Profile graphs
must be drawn for at least eight radials from the proposed
antenna site. These profiles should be prepared for each
radial beginning at the antenna site and extending to 10
miles therefrom. Normally, the radials are drawn for each
450 of azimuth; however, where feasible, the radials should
be drawn for angles along which roads tend to follow. (The

latter method may be helpful in obtaining topographical data
where otherwise unaviala-le, and is particularly useful in
connection with mobile field intensity measurements of the
station and the correlation of such measurements with predicted

field intensities). In each case, one or more radials must
include the principal city or cities to be served,
particularly in cases of rugged terrain, even though the city
may be more than 10 miles from the antenna site. The profile

graph for each radial should be plotted by contour intervals
of from 40 to 100 feet and, where the data permits, at least
50 points of elevation (generally uniformly spaced) should be

used for each radial. In instances of very rugged terrain

where the use of contour intervals of 100 feet would result in

several points in a short distance, 200 or 400 foot contour
intervals may be used for such distances.

... 14
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On the other hand, where the terrain is uniform or gently
sloping, the smallest contour interval indicated on the
topographic map should be used, although only relatively
few points may be available. The profile graphs should
indicate the topography accurately for each radial, and
the graphs should be plotted with the distance in miles
as the abscissa and the elevation in feet above mean sea
level as the ordinate. The profile graphs should indicate
the source of the topographical data employed. The graph
should also show the elevation of the center of the radiating
system. The graph may be plotted either on rectangular
coordinate paper or on special paper which shows the
curvature of the earth. It is not necessary to take the
curvature of the earth into consideration in this procedure,
as this factor is taken care of in the charts showing signal
intensities. The average elevation of the 8 -mile distance
between 2 and 10 miles from the antenna site should then be
determined from the profile graph for each radial. This may
be obtained by averaging a large number of equally spaced
points, by using a planimeter, or by obtaining the median
elevation (that exceeded for 50 percent of the distance) in
sectors and averaging those values.

D. Engineering Standards

1. Any phase of the operation that is not to be consistent with
E.I.A.C. Standards should be fully explained and submitted for
approval.

2. Nothing in this specification may be construed to relieve the
licensee from compliance with all rules, regulations and by-laws
of municipalities and other governing bodies, in any manner,
effecting the construction, operation, maintenance and renewal
of the buildings and equipment, or to relieve the licensee
from responsibility in this connection.

II. Temporary or Experimental Operation

If a program of experimental or temporary operation is proposed
which would involve substitution of equipment or changes in data submitted underSection I herein, such a program must be outlined as completely as possible and
submitted for approval before operation commences. Furthermore evidence must besubmitted that such a program of experimentation

or temporary operation will becarried out by, and under the supervision of competent personnel.



III. PROOF OF INSTALLATION

Authority to commence operation will be Fronted only at such
time as evidence has been submitted to verify that equipment installed
and station location conform to the proposals as submitted for
Departmental approval. Measurements of video and audio power to the
antenna feed and of video response together with certification as to
absence of spurious emissions, location and installation details and
equipment substitutions shall be submitted for approval before
scheduled operation commences.
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Broadcast Specification No. 12
Issue 2
Effective Date: June 15, 1965
Release Date: June 15, 1965

BASIC TELEVISION TRANSMISSION STANDARDS

Following are the basic transmission standards for television
transmitters installed and licensed for operation in Canada. The standards

cover the VHF band Channels 2 to 13.

TELEVISION CHANNELS

Television stations shall be assigned frequencies according to

the following table:

channels EntomyDEI(Mc/i) Video Carrier (Mc/s) Audio Carrier (Mc/s)

2 54-60 55.25 59.75

3 60-66 61.25 65.75

14 66-72 67.25 71.75

5 76-82 77.25 81.75

6 82-88 83.25 87.75

7 174-180 175.25 179.75

8 180-186 181.25 185.75

9 156-192 167.25 191.75

10 192-198 193.25 197.75

11 198-2404 199.25 203.75

12 204-210 205.25 209.75

13 210-216 211.25 215.75

TYPE OF MODULATION

The video carrier shall be amplitude modulated. The audio carrier

shall be frequency modulated; a frequency deviation of t 25 kc/s shall

correspond to 100% modulation. The ideal amplitude characteristics are

shown in the appended Figure 1.

TRANSMISSION STANDARDS

1. The width of the television broadcast channel shall be 6 Mc/s.

2. The visual carrier frequency shall be nominally 1.25 Mc/s above

the lower boundary of the channel.

3. The aural center frequency shall be 4.5 Mc/s higher than the

visual carrier frequency.

... 2
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4. The visual transmission amplitude characteristics shall be in

accordance with the curve shown in Figure 1.

5. The chrominance subcarrier frequency shall be 3.579545 Mb/e

+10 cycles per second witn a maximum rate of change not to
exceed one tenth cycle per second.

6. The number of scanning lines per frame shall be 525, inter-
laced two to one in successive fields. The horizontal
scanning frequency shall be 2/455 times the chrominance
subcarrier frequency; tnis corresponds to 15,734.264 + 0.044

cycles per second. The vertical scanning frequency is 2/525
times the horizontal scanning frequency; this corresponds to
59.94 cycles per second.

7. The aspect ratio of the transmitted television picture shall
be 4 units horizontally to 3 units vertically.

8. During active scanning intervals, the scene shall be scanned
from left to right horizontally and from top to bottom
vertically, at uniform velocities.

9. A carrier shall be modulated within a single television
channel for both picture and synchronizing signals. The two
signals comprise different modulation ranges in amplitude
except where the chrominance penetrates the synchronizing
region and the burst penetrates the picture region, in
accordance with Figures 1 and 2.

10. A decrease in initial light intensity shall cause an increase
in radiated power (negative transmission).

11. The reference black level shall be represented by a definite
carrier level, independent of light and shade in the picture.

12. The blanking level shall be transmitted at 75 + 2.5 percent
of the peak carrier level.

13. The reference white level of the luminance signal shall be
12.5 + 2.5 percent of the peak carrier level.

14. The signals radiated shall have horizontal polarization.

15. The peak -to -peak variation of transmitter output within one frame
of viAeo signal due to all extraneous causes, including hum, noise,
and low -frequency response, measured at both scanning synchronizing
peak and blanking level, shall not exceed 5 percent of the average
scanning synchronizing peak signal amplitude. 1

1.
This item requires further study and when more information is available this
specification may be changed. However the hum level should be such as to have
less effect on this item than the other components mentioned in this sub-
paragraph.

3
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16. The reference black level shall be separated from the blanking

level by the setup interval, which shall be 7.5 2.5 percent
of the video range from blanking level to the reference white
level.

17. The colour picture signal shall correspond to a luminance
component transmitted as amplitude modulation of the picture
carrier and a simultaneous pair of chrominance components
transmitted as the amplitude modulation sidebands of a pair
of suppressed subcarriers in quadrature.

18. Equation of complete colour signal.

(i) The colour picture signal has the following composition:

EM a Ey' +

where

EQ' = 0.41 (EB' - Ey') + 0.48 (ER' - Ey')

El, . -0.27 (EB' - Ey') + 0.74 (ER' - Ey')

sin (wt + 330) + III' cos (wt + 330))

Ey' = 0.30 ER' + 0.59 EG1 + 0.11 EB'

For colour -difference frequencies below 500 kc/s
(see (iii) below), the signal can be represented by:

EM = Ey' + 1 fl 1 (EB' - Ey') sin wt + (ER' - Ey') cos
1.14 1.78

(ii) The symbols in (i) have the following significance:

Em is the total video voltage, corresponding to the

scanning of a particular picture element, applied to
the modulator of the picture transmitter.

Ey' is the gamma -corrected voltage of the monochrome

(black -and -white) portion of the colour picture signal,
corresponding to the given picture element. 4

Eci' and E1' are the amplitudes of two orthogonal components

of the chrominance signal corresponding respectively to
narrow -band and wide -band axes.

2.
Forming of the high frequency portion of the monochrome signal in
a different manner is permissible and may in fact be desirable in
order to improve the sharpness on saturated colour.

... 4



ER', EG' and Eg' are the gamma -corrected voltages
corresponding to red, green and blue signals during the
scanning of the given picture element.

W is the angular frequency and is 21T times the frequency of
the chrominance subcarrier.

The portion of each expression between brackets in (i)
represents the chrominance subcarrier signal which carries
the chrominance information.

The phase reference in the Em equation in (i) is the phase
of the burst plus 180 degress, as shown in Figure 3. The
burst corresponds to amplitude modulation of a continuous
sine wave.

(iii) The equivalent bandwidths assigned prior to modulation to
the colour difference signals EQ' and EI' are as follows:

Q -channel bandwidth:

at 400 kc/s less than 2db down
at 500 kc/s less than 6db down
at 600 kc/s at least 6db down

I -channel bandwidth:

at 1.3 Mc/s less than 2db down
at 3.6 Mc/s at least 20db down

(iv) The gamma corrected voltages ER', EG', and Eg', are suitable
for a colour picture tube having primary colours with the
following chromaticities in CIE system of specification:

y
Red (R) 0.67 0.33
Green (G) 0.21 0.71
Blue (B) 0.14 0.08

and having a transfer gradient (gamma exponent3) of 2.2
associated with each primary colour. The voltages
EG', and EB' may be respectively of the form ER' , and

EB1 although other forms may be used with advances in the
state of the art.

(v) The radiated chrominance subcarrier shall vanish on the
reference white of the scene. 4

At the present state of the art it is considered inadvisable to set a

tolerance on the value of gamma and consequently this portion of the
specification will not be enforced.

The numerical values of the signal specification assume that this
condition will be reproduced as CIE illuminant C (x = 0.310, y = 0.316).

 5



- 5

(vi) Ey', EQ 1, and the components of these signals shall

match each other in time to 0.05 usecs.

(vii) The angles of the sub:arrier measured with respect to the
burst phase, when reproducing saturated primaries and their
complements at 75 percent of full amplitude, shall be within
+ 20 percent of the values specified above. The ratios of
the measured amplitudes of the subcarrier to the luminance
signal for the same saturated primaries and their complements
shall fall between the limits of 0.8 and 1.2 of the values
specified for their ratios. Closer tolerances nay prove to
be practicable and desirable with advance in the art. 5

5. The limit on phase variation of the chorminance signal with variation
in luminance level and the tolerance on the permissible differential
phase delay are not specified at this time.
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Broadcast Specification No. 12A
Issue 1
Effective Date: December 1, 1965
Release Date: December 1, 1965

TELEVISION TRANSMISSION STANDARDS

FOR MONOCHROME ONLY

The following are the minimum standards for television broadcasting
stations in Canada transmitting in monochrome only. The standards apply only

to VHF Channels 2 to 13.

All television transmitters installed and licensed for monochrome
operation only in Canada should conform with these basic standards. No

deviation from these standards will be permitted if such deviation would
resilt in an inferior picture on a normal television receiver. Considerable
latitude is allowed on all standards not covered by this specification
provided that the received picture is not jeopardized.

Television Channels

Television transmitters shall be assigned frequencies according to

the following table:

Channels Frequency Band Video Carrier Audio Carrier

2 54-60 59.75

3 60-66 61.25 65.75

4 66-72 67.25 71.75

5 76-82 77.25 81.75

6 82-88 83.25 57.75

7 174-180 175.25 179.75

8 180-186 181.25 185.75

9 136-192 187.25 191.75

10 192-198 193.25 197.75

11 198-204 199.25 203.75

12 204-210 205.25 209.75

13 210-216 211.25 215.75

Type of Modulation

The video carrier shall be amplitude modulated. Vestigial sideband

transmission shall be employed with the effective elimination of all sidebands
lying more than 1.25 Mc/s below the picture carrier. The ideal amplitude

characteristic is shown in Figure 1A.

The audio carrier shall be frequency modulated. A frequency deviation

of f 25 kcs. shall correspond to 100% modulation.

 . 2
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Polarization

The electric vector of the field radiated by the transmitting

antenna shall be horizontally polarized.

Video Transmission Standards

1. The number of scanning lines per frame period shall be 525,

interlaced two to one.

2. The frame frequency shall be 30 per second and the field frequency

60 per second.

3. The aspect ratio of the transmitted television picture shall be

4 units horizontally to 3 units vertically.

4. The picture shall be scanned from top to bottom and from left to right.

5. The video carrier shall be modulated with a combination of picture and

synchronizing signals arranged according to Figure 2A.

6. Negative transmission shall be employed i.e. a decrease in initial
light intensity shall cause an increase in radiated power.

7. The pedestal level (normal black level) shall be transmitted at 75% of

the peak carrier amplitude.

E. The maximum white level shall be transmitted at 14;4 + 2A$ of the peak

carrier amplitude. At no time shall the transmitter carrier drop below

10,10 of the peak carrier amplitude.
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BROADCAST PROCEDURE 22
ISSUE 5

REQUIREMENTS FOR THE ESTABLISHMENT

OF LOW POWF. TELEVISION BROADCASTING STATIONS

1. INTRODUCTION

1.1 Purpose

This procedure outlines the requirements to be followed in applying
for Technical Construction and Operating Certificates for the
establishment of single or multiple low power television (LPTV)
broadcasting stations using standard television channels on an
unprotected non -interfering basis. This Procedure is intended to be
used in conjunction with the document, "Applical.don for a Technical
Construction and Operating Certificate for a New Low Power Television
Broadcasting Station", form 16-7 or "Application fo' Authority to
Change the Facilities of a Low Power Television Broadcasting Station",
form 16-213.

1.2 International Co-ordination

1.2.1 Under an informal arrangement between the Federal Communications
Commission and the Department of Communications, all proposed low
power television assignments in Canada within 32 kilometres of the
common border are notified to the United States.

1.2.2 Under the Memorandum of Understanding between L'Office de
Radiodiffusion-Television Frangaise and the Department of
Communications, proposed low power stations in the band 174-216 MHz
(Channels 7 to 13) within LO kilometres of the French Territories of
St. Pierre and Miquelon are notified to France.

1.2.3 Acceptance of assignments located in either of these areas is obtained
from the appropriate foregoing administration before authorization to
implement the proposed station is granted.

2. LIMITING CONDITIONS

2.1 Service and Coverage

2.1.1 The operation of the station should be established in areas which have
insufficient television service and cannot justify the establishment
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d'une station de television normale utilisant un canal alloti ne peut
etre justifie.

2.1.2 Une station de television de faible puissance peut fournir le service a
l'interieur d'un contour de classe A ou d'un contour de classe B.

2.1.3 En regle generale un signal de classe A est considers comme etant
l'intensite de signal souhaitable pour desservir adequatement une
region urbaine. Dans un milieu peu bruyant ou lorsqu'une antenne
exterieure est utilisee, une intensity de signal de classe B suffit
pour desservir adequatement une region rurale ou residentielle
peu populeuse.

2.1.4 Le contour de classe B ne doit jamais exceder un rayon de 12 km de
l'emplacement de l'antenne.

2.2 Puissance

2.2.1 La puissance apparente rayonnee (PAR) ne doit pas depasser, dans
n'importe quelle direction, la valeur necessaire a l'etablissement
d'un contour de classe B de 12 km si la HASM est de 30 m, c'est-à-dire
50 W dans le cas des canaux 2 a 6, 400 W dans le cas des canaux 7 a 13
et 5000 W dans le cas des canaux 14 a 69.

La PAR est egale a la puissance de l'emetteur fournie a l'antenne

multipliee par le gain d'antenne (par rapport a une antenne dip81e).

2.3 Hauteur sie l'antenne

2.3.1 La hauteur de l'antenne emettrice (HASM) est la hauteur du centre de
rayonnement de l'antenne au-dessus de la moyenne arithmetique de
l'altitude du terrain dans la zone de rayonnement. La HASM peut etre
calculee a partir de l'altitude moyenne du terrain mesuree en metres
de 0 a 5 km le long de 4 rayons types a 0, 90, 180 et 270 degres du
nord vrai.

2.4 Emetteur

2.4.1 La puissance de crate maximale image a la sortie de l'emetteur ne doit
pas exceder 50 watts dans le cas des caraux de la bande VHF et 500
watts dans le cas des canaux de la bande UHF. La puissance de
l'emetteur equivaut a sa puissance crate, a la sortie, au cours de
l'emission d'une impulsion de synchronisation.

2.4.2 L'emetteur doit etre homologue conformement aux Cahiers des charges
n°s 151 ou 154 sur les normes radioelectriques (CNR 151 ou 154), dans
le cas des emetteurs, et aux Cahiers des charges nos 155 ou 157 sur
les normes radioelectriques (CNR 155 ou 157), dans le cas des
translateurs. L'utilisation de materiel satisfaisant aux exigences
des CNR 151 et 157 mais dont la stability de frequence repond tout
juste a la norme, peut ne pas etre autorisee dans certaines conditions
rigoureuses d'exploitation comme pour:



of a normal television station on a regular allotted channel.

2.1.2 An LPTV station may provide service within its Grade A contour or

within its Grade B contour.

2.1.3 As a guide, a Grade A signal is considered to be the signal strength
desirable to provide satisfactory service in an urban area. For a low

noise environment or where an outdoor antenna is used, a Grade B
signal may provide satisfactory service to a rural or a low density
residential area.

2.1.4 Under no circumstances shall the Grade B contour extend beyond a
distance of 12 km in any direction from the antenna site.

2.2 Power

2.2.1 The effective radiated power (ERP) in any direction shall not exceed
the value required to establish the Grade B contour at 12 km when the
HAAT is 30 metres i.e. Channels 2-6 ERP 50 W, Chanrels 7-13 ERP 400 W,
Channels 14-69 ERP 5000 W.

ERP is equal to the transmitter power supplied to the antenna
multiplied by the gain (relative to a dipole) of the antenna.

2.3 Antenna Height

2.3.1 The transmitting antenna height (HAAT) is the height of the radiation
centre of the antenna above the arithmetic average of the elevation of
the terrain in the coverage area. The HAAT may be determined using
the average elevation of the terrain measured in metres from 0 to 5 km
along 4 standard radials at 0, 90, 180 and 270 degrees from true
north.

2.4 Transmitter

2.4.1 The output power of the transmitting equipment shall not exceed a
maximum peak visual output of 50 watts on VHF and 500 watts on UHF
band channels. The transmitter power is the peak power output during
the transmission of a synchronizing pulse.

2.4.2 The transmitting equipment must be type approved in accordance with
Radio Standard Specification 151 or 154 for transmitters and Radio
Standard Specification 155 or 157 for translators. Equipment meeting
the requirements of Radio Standards Specifications 151 and 157 without
sufficient margin with respect to the frequency stability parameter
may be precluded from use under certain demanding conditions such as:
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- les reseaux en chalne A plusieurs emetteurs;

- les stations que l'on projette d'exploiter avec des decalages de
frequences afin de reduire le plus possible la distance entre les
stations utilisant le meme canal;

- le materiel exposé A de grandes variations de temperature.

2.5 Relais radiodiffusion

2.5.1 Dans le cas de demandes presentees uniquement en vue de l'exploitation
d'une station de television camme station relais, le requerant doit
presenter une description de son systeme de relais de radiodiffusion,
en plus des documents techniques necessaires A l'appui de sa demande
de certificat technique de construction et de fonctionnement. La
description doit canprendre le nom et l'emplacement de la station
d'origine, le mode d'alimentation en emissions, le nan et
l'emplacement des stations-relais intermediaires et la station
l'extremite, le schema synoptique et l'analyse des signaux du systeme
et tout autre renseignement utile.

2.5.2 L'exploitant du relais de radiodiffusion doit accepter que le
Ministere ne garantit au systeme de relais de radiodiffusion aucune
protection contre le brouillage cause par des stations autorisees de
radiodiffusion existantes ou futures (A l'exception des relais de
radiodiffusion autorises ulterieurement) ou par d'autres services
auxquels des frequences peuvent etre attribuees A l'echelle
internationale ou au Canada.

2.5.3 Si le relais de radiodiffusion projete par le requerant cause du
brouillage A d'autres services de radiodiffusion existants ou futurs
(A l'exception des relais de radiodiffusion autorises ulterieurement),
que ces services soient exploites sur des canaux allotis ou des canaux
non allotis, ou A d'autres services auxquels des frequences peuvent
etre attribuees A l'echelle internationale ou au Canada, le requerant
doit corriger le probleme de brouillage A ses frais le plus rapidement
possible ou cesser l'exploitation de son relais de radiodiffusion.

2.6 Demandes speciales

Lorsque dans les regions montagneuses, la hauteur de l'antenne
emettrice au-dessus du niveau de la communaute a desservir est de
plus de 300 metres, it peut etre impossible de fournir un service
adequat en respectant les conditions enoncees aux paragraphes 2.2 et
2.3. Dans de tels cas, it y a lieu de retenir les services d'un
ingenieur-conseil en radiodiffusion pour preparer la demande. Dans lecas des demandes de ce genre, le Ministere prendra en consideration
les propositions dont les parametres auront ete determines de fagon A
desservir adequatement la communaute en cause, sous reserve des
conditions restrictives ci-apres:

a) Le contour de classe B ne doit pas exceder un rayon de 12 km de
l'emplacement de l'emetteur.
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- multiple transmitter chain systems;

- Stations which propose the use of frequency offsets to minimize co -

channel separations;

- equipment exposed to wide temperature variations.

2.5 Broadcast Relays

2.5.1 For television applications where the sole intent of the operation of
the station is for relay purposes, the applicant must submit a
description of the Broadcast Relay System, in addition to the
technical support material for the Technical Construction and
Operating Certificate application. The description should contain the
name and location of the originating station, type of program feed,
name and location of intermediate relay stations aid terminal station,
system block diagram and signal analysis and any other supporting
information.

2.5.2 The operator of the broadcast relay must accept that the Department
will not afford any protection from interference to the broadcast
relay system caused by any existing or future licensed broadcasting
operations (with the exception of a subsequent:y authorized broadcast
relay) or from any other services to which the spectrum may be
allocated either internationally or within Canada.

2.5.3 If the applicant's proposed broadcast relay causes interference to any
existing or future broadcasting service (with the exception of a
subsequently authorized broadcast relay) whether that service is
operating on an allotted cr unallotted channel, or to any other
services to which the spectrum may be allocated eiPher internationally
or within Canada, the applicant must rectify the interference problem
at his own expense as expeditiously as possible or cease operation of
his broadcast relay.

2.6 Special Applications

In mountainous terrain locations, where the transmitting antenna
height is more than 300 metres above the elevation of the Community to
be served, it may not be possible to provide an adequate service under
the conditions in paragraphs 2.2 and 2.3. In such cases, a broadcast
consultant should be retained to prepare the application. Under such
conditions, the Department will consider proposals with parameters
engineered to provide adequate service to the community to be served
with the following limiting conditions:

a) The Grade B contour must not extend beyond a distance of 12 km
from the transmitting site.
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b) Les stations et les allotissements existants doivent etre
protégés contre le brouillage.

Afin de prouver qu'il n'y a aucun brouillage, une analyse technique,
effectuee par l'ingenieur-conseil et fondee sur les rapports de
protection specifies A la section 4.3 doit accompagner la demande. Le

contour protégé des entreprises de television est le contour de classe B.

3. CONSIDERATIONS QUANT AU BROUILLAGE CAUSE E1 J1E4U

3.1 Les stations de television de faible puissance seront considerees comme

des stations secondaires. En d'autres mots, elles doivent etre
exploitees sans protection. Dans le cas o0 l'exploitation d'une
station etablie conformement a la presente procedure brouillerait les
emissions de stations de television qui sont exploitees sur des canaux
allotis, qu'elles aient ete etablies avant ou apres la station de
faible puissance, ou d'autres services radioelectriques, des mesures
devront etre prises, meme si cela entralne la fermeture de la station,
s'il s'averait impossible d'utiliser un autre canal convenable. De

plus une station de faible puissance ne peut pas etre protegee contre
le brouillage cause par des stations qui utilisent des canaux allotis.
Les stations de faible puissance ont droit de protection seulement
contre le brouillage cause par d'autres stations de television de
faible puissance.

3.2 On considere qu'il n'y a pas de brouillage cause A ou par des stations
et des allotissements existants si les criteres techniques de
protection exposés A la section 4 sont satisfaits. Les rapports

entre le signal utile et le signal non desire peuvent etre calcules
partir des courbes d'intensite de champ F(50,50) dans le cas du signal
utile ou des courbes F(50,10) dans le cas du signal non desire, ou
encore au moyen de bonnes methodes techniques.

3.3 Le Ministere peut demander A une station de television de faible
puissance de prendre des mesures correctives, si le rapport de
protection au contour protégé d'une station primaire existante West
pas atteint ou si une modification des allotissements fait que l'on
prevoit que la station de television de faible puissance causera du
brouillage au nouvel allotissement. On s'attend A ce que le requerant

d'une voie dans un plan d'allotissement modifie prenne en
consideration le brouillage qu'il peut causer a la station de
television de faible puissance, en evalue l'impact et en informe

cette derniere. Habituellement, les mesures correctives requises
n'entrainent qu'une modification de frequence, toutefois, la station
de television de faible puissance devra cesser son exploitation s'il
n'existe pas d'autres mesures correctives pratiques. Cette derniere
alternative ne s'applique pas s'il s'agit de proteger un allotissement
vacant.



b) Existing stations and allotments must be protected from
interference.

To demonstrate that no interference exists, an engineering analysis,
prepared by the consultant, must be submitted with the application and
should be based on the protection ratios specified in section 4.3.
The protected contour of television undertakings is the Grade B contour.

3. STATUS WITH REGARD TO INTERFERENCE TO AND FROM OTHER STATIONS

3.1 LPTV stations will be considered as secondary stations. In other
words, the operation of the station must be established on an
unprotected basis. Should the operation of a station established in
accordance with this Procedure cause interference to television
stations operating on allotted channels, whether established before or
after the low power station, or to other radio services, remedial
measures would have to be taken even to the extent of closing down the
station if another suitable channel cannot be used. Conversely, the
low power station is not entitled to protection from interference from
stations on allotted channels. Low power stations are only entitled
to protection from other low power TV stations.

3.2 Interference to and from existing stations and allotments is not
deemed to exist if the technical criteria for protection set forth in
Section 4 are met. The desired -to -undesired (D/U) ratios may be
determined from F(50,50) field strength curves for the desired signal
and F(50,10) field strength curves for the undesired signal, or by any
good engineering method.

3.3 The Department may requlre an LPTV station to take remedial action if
the calculated protection ratio at the protected contour of an
existing station is not provided, or if a change in channel
allotments results in the prediction of interference to the new
allotment from the LPTV station. In the latter case, it is expected
that the applicant for a channel in a changed allotment plan will
consider, calculate, and notify the interference inpact to the LPTV
station. Normally it is expected that only a frequency change by
the LPTV station would be necessary but cessat:on of operation by the
LPTV station would be required if no other suitable remedial action is
practicable. An LPTV station would not be expected to cease operation
to protect a vacant allotment.
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3.4 Si une nouvelle station primaire ou une station existante qui a
modifie ses parametres cause du brouillage A une station de television
de faible puissance, sans que celle-ci lui en cause, la station de
television de faible puissance peut soit tolerer le brouillage, soit
demander de modifier son exploitation, afin d'y remedier.

14. L1141X DE CANAUX

4.1 Les canaux de television sont assignes dans les bandes de frequences
suivantes:

Canaux VHF 2 A 6

Canaux VHF 7 A 13

Canaux UHF 14 a 69

54-88 MEz

174-216 MEz

470-806 MHz

La bande de frequences 608-614 MHz (canal 37) est attribuee au service
de radioastronomie.

4.2 Les canaux doivent etre choisis de maniere a satisfaire aux criteres
techniques ci-apres concernant la protection des autres canaux allotis
ou assignes dans la region.

4.3 Criterez_de protection

Stations VHF dans le meme canal - Le rapport est de 35 dB (s'il n'y
aucur, decalage) ou de 25 dB (s'il
a decalage).

ler canal VHF adjacent - Le rapport de protection est de -16 dB,
mais les deux stations de television de
faible puissance peuvent etre situees au
meme emplacement si leurs parametres sont
semblables.

a

y

Stations UHF dans le meme canal - Le rapport de protection est de
28 dB (s'il n'y a aucun decalage) ou
de 18 dB (s'il y a decalage).

1er canal UHF adjacent - Le rapport de protection est de -16 dB, mais
les deux stations de television de faible
puissance peuvent etre situees au meme
emplacement si leurs parametres sont semblables.

2es, 3es, 4es canaux UHF adjacents superieurs ou inferieurs - Les
contours de 100 dBu calcules d'apres les

courbes F(50,50) ne doivent pas se
chevaucher, mais les deux stations de
television de faible puissance peuvent etre
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3.4 Should a new primary station or one which has changed parameters cause
interference to an LPTV station but not receive any, the latter may
either accept the interference or make applicaticn tc change its
operation to alleviate the interference.

4. CHOICE OF CHANNEL

4.1 Channels for TV broadcasting are assigned in the following frequency
bands:

VHF Channels 2-6 54 - 88 MHz

VHF Channels 7-13 174 - 216 MHz

UHF Channels 14-69 470 - 806 MHz

The frequency band 608 - 614 MHz, channel 37, is allocated to Radio
Astronomy service.

4.2 Channels must be chosen to satisfy the following technical criteria
for protection to all other channels allotted or assigned in the area.

4.3 Protection Criteria

VHF co -channel - with no offset the protection ratio is 35 dB;

with offset the protection ratio is 25 dB.

VHF 1st adjacent channel - the protection ratio is -16 dB, except that
both LPTV stations could be co -located with
similar parameters.

UHF co -channel - with no offset the protection ratio is 28 dB;
with offset the protection ratio is 18 dB.

UHF 1st adjacent channel - the protection ratio is -16 dB, except that
both LPTV stations could to co -located with
similar parameters.

UHF 12, ±3, ±14 adjacent channel - there is to be no cverlap of the
100 dBu F(50,50) contours, except that both LPTV
stations could be co -located with similar parameters.
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7es

situees au mame emplacement si leurs
parametres sont semblables.

canaux UHF adjacents superieurs ou inferieurs - Les contours de
74 dBu calcules d'apres les courbes F(50,50)
ne doivent pas se chevaucher.

14es canaux UHF adjacents superieurs ou inferieurs -
protection est de -28 dB.

15es canaux UHF adjacents superieurs ou inferieurs -
protection est de -10 dB.

Le rapport de

Le rapport de

En ce qui concerne les criteres ci-dessus, le rapport de protection
est le rapport entre le signal utile (classe B) calcule a l'aide des
courbes F(50,50) et le signal brouilleur non desire calcule a l'aide
des courbes F(50,10), (signal utile/signal non desire).

4.4 Les projets d'exploitation a une frequence decalee de ±10 kHz doivent
prevoir l'emploi d'emetteurs dont la frequence ne doit pas varier de
plus de t1 000 Hz.

4.5 L'application des criteres techniques susmentionnes donne les
distances minimales indiquees aux tableaux 1 et 2 de l'annexe B pour
les differentes classes de stations exploitees aux parametres
indiques. Les propositions qui ne respecteraient pas ces distances
minimales par rapport aux autres entreprises d'emission de
radiodiffusion pourraient faire l'objet d'une etude speciale.
Cependant, les requerants devront appuyer leurs demandes de dispense
l'egard de la distance prescrite de solides principes techniques,
alleguer notamment les parametres permissibles reels utilises au lieu
de se prevaloir des parametres maximaux, les facteurs relatifs au
relief local, les conditions geographiques, etc., et prouver qu'aucun
brouillage ne sera cause aux stations existantes.

4.6 Mame si les criteres ne sont pas obligatoires, les requerants peuvent
choisir de les appliques pour proteger les canaux qu'ils prevoient
employer pour leurs systemes. Afin de maintenir au minimum le
brouillage cause dans la zone de service de classe B, it faut
respecter les distances indiquees aux tableaux 3 et 4 de l'annexe B
entre les stations de faible puissance et les autres stations
exploitees aux parametres indiques.

4.7 Dans le cas des stations multivoies de television de faible puissance,
les installations du systeme de transmission doivent etre situees au
mame emplacement, c'est-a-dire qu'un syneme unique d'antennes
multivoies a large bande doit etre utilise pour la transmission de
tous les signaux a distribuer dans les limites de la communaute visee
ou, si l'on utilise plus d'une antenne pour la transmission des
signaux, ces antennes doivent etre situees dans un rayon de 40 metres.



UHF 17th adjacent channel - there is to be no overlap of the 74 dBu
F(50,50) contours.

UHF .114th adjacent channel - the protection ratio is -28 dB.

UHF 115th adjacent channel - the protection ratio is -10 dB.

In the above criteria, the protection ratio is the ratio of the
desired signal (Grade B) calculated using F(50,50) curves and the
undesired interfering signal calculated using F(50,10) curves (D/U).

4.4 Proposals predicated on operation with a frequency offset of 110 kHz
must use transmitters with a frequency stability of 11000 Hz or
better.

4.5 The application of the above technical criteria results in the minimum
distance separations given in Tables 1 and 2 of Appendix B for the
types of stations operating with the noted parameters. Proposals
which would not provide these minimum distance separations to other
broadcasting transmitting undertakings may be given special case
consideration. However, applicants must support their case for such
reduced distance separations with sound engineering p-inciples giving
such reasons as the use of actual rather than maximum allowable
station parameters and local terrain factors or geographical
conditions, etc. and demonstrating that no interference to existing
stations will result.

4.6 While not mandatory, an applicant may choose to apply the technical
criteria for protection to the proposed channels of his system. To
assure minimum interference within the Grade B service area, the
distance separations given in Table 3 or 4 of Appendix B are required
between low power and other classes of stations operating with the
parameters noted.

4.7 For multi -channel low power TV broadcast operations the transmitting
system must be co -sited, i.e., either a single, broadband, multi-
channel antenna system must be used for the transmission of all
signals to be distributed in the community or, if more than one
antenna is used for the transmission of the signals, then these
antennas must be located within a circle of radius 40 metres.
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4.8 D'apres les parametres maximaux d'exploitation ci-dessous (ou leurs
equivalents dans le cas de la television UHF), it existe trois classes

de stations de television UHF et deux categories de stations de
television VHF:

Stations Ala

Puissance apparente Hauteur effective de l'antenne

Classe rayonnee (PAR) au-dessus du sol moyen (HEASM)

C 1000 kW 300 m

B 100 kW 150 m

A 10 kW 100 m

Stations 11:1E

Puissance apparente Hauteur effective de l'antenne

Categorie rayonnee (PAR) au-dessus du sol moyen (HEASM)

Canaux 2 a 6 100 kW 300 m

Canaux 7 a 13 325 kW 300 m

Dans le cas des stations de reemission UHF ou VHF de faible puissance
qui se proposent d'utiliser un bloc de canaux de television UHF ou
VHF, les canaux choisis doivent respecter les criteres techniques de
protection prescrits au paragraphe 4.3.

5. QUALITE DU SIGNAL TRANSMIa

5.1 Le requerant d'une station de television de faible puissance doit
demontrer que le signal qu'il se propose de transmettre sera d'une

qualite technique acceptable et doit joindre une evaluation subjective
ou analytique du rapport signal/bruit du signal a l'entree de
l'emetteur ou du reemetteur.

5.2 Si le signal doit etre capte en direct, par une liaison herzienne ou
par un relais de radiodiffusion, on doit proceder a une analyse du

trajet de propagation par lequel le signal sera regu, ainsi qu'a une
estimation du rapport signal/bruit du signal regu qui sera depasse 99%
du temps.

5.3 Si les emissions doivent etre fournies par liaison hyperfrequence ou
par satellite, un calcul du rapport signal/bruit est necessaire. (En

ce qui concerne les liaisons hyperfrequences, une demande doit etre
presentee au bureau regional approprie.)
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4.8 There are 3 classes of UHF and two categories of VHF television
broadcasting stations according to the following maximum parameters
(or equivalent in the case of UHF):

For UHF

Effective Radiated Effective Height Above
Class Power (ERP) Average Terrain (EHAAT)

C 1000 kW 300 m
B 100 kW 150 m
A 10 kW 100 m

For VHF

Category

Channels 2-6
Channels 7-13

Effective Radiated Effective Height Above
Power (ERP) Average Terrain (EHAAT)

100 kW

325 kW
300m
3001T

For a low power UHF or VHF rebroadcasting statior prcposing to use a
block of UHF or VHF television assignments, the channels selected
should satisfy the technical criteria for protection as stated in
paragraph 4.3.

5. QUALITY OF BROADCAST SIGNAL

5.1 An applicant for a broadcasting LPTV station must provide assurance
that the signal which he proposes to transmit will be of acceptable
technical quality and a subjective or analytical assessment of the
signal-to-noise ratio of the signal at the input to the transmitter or
the rebroadcasting unit shall be included.

5.2 If the signal is to be picked up "off -air", by a rad:o link or by
broadcast relay, an analysis of the propagation path over which the
signal is to be received and an estimate of the signal-to-noise ratio
of the received signal which will be exceeded 99% of the time must be
provided.

5.3 If the programme material is to be provided by a microwave link or
satellite feed, an estimate of the signal-to-noise ratio is required.
(For microwave programme links, application should to made to the
appropriate Regional Office).
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5.4 Dans une chaine de plusieurs stations reemettrices, le rapport
signal/bruit des stations precedentes dolt etre pris en
consideration.

6. PREVISIONS COI\NERNANTLL I.ONE DE SERVICE

6.1 Des estimations concernant la zone de service prevue doivent
accompagner la demande. Le requerant se servira des courbes
d'intensite de champ F(50,50) des figures 1, 2 et 3 de l'annexe C
pour calculer la distance jusqu'au contour de classe B.

6.2 Dans les regions peu accidentees ou lorsqu'il projette d'utiliser une
antenne amnidirectionnelle, le requerant doit determiner la distance
jusqu'a chaque contour dans les quatres directions habituelles et dans
la direction de la cammunaute principale a desservir en se servant de
la hauteur de l'antenne emettrice dans la direction appropriee.

6.3 Dans les regions accidentees, a proximite d'autres obstacles naturels
ou lorsqu'il projette d'utiliser une antenne directionnelle (dans le
plan horizontal), le requerant doit determiner la distance jusqu'a
chaque contour dans au moins quatre directions, dont l'une couvre la
principale communaute 6 desservir, en se servant de la hauteur de
l'antenne emettrice dans la direction appropriee. Dans le cas o0 it
est prevu de se servir d'une antenne directionnelle, les calculs
doivent tenir campte de la puissance apparente rayonnee (PAR) dans la
direction appropriee.

6.4 Des calculs appropries de l'intensite de champ entre points fixes
peuvent etre employes pour remplacer ou completer les calculs
mentionnes au paragraphe 6.3 lorsque l'inegalite du terrain justifie
l'utilisation de telles techniques.

6.5 Les previsions concernant la zone de service doivent etre presentees
sous forme de tableau avec une carte suffisamment detainee, o0
l'emplacement de l'antenne emettrice et le contour de classe B sont
clairement indiques.

7. PROCEDURE RELATIVE A LA DEMANDE

7.1 Les formules necessaires peuvent etre obtenues aupres des bureaux
regionaux (Vancouver, Winnipeg, Toronto, Montreal et Moncton) ou A
l'administration centrale a Ottawa.
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5.4 If more than one rebroadcasting station is involved, the signal-to-

noise ratios at the preceding stations in the chain must be taken into
consideration.

6. COVERAGE PREDICTIONS

6.1 Estimates must be made of the predicted coverage and submitted with
the application. The F(50,50) field strength curves in figures 1, 2
and 3 of Appendix C should be used to determine the distance to the
Grade B contour.

6.2 In areas of relatively smooth terrain or when an omnidirectional

antenna is proposed, the distance to each contour should be determined
in the direction of the four standard radials and one radial in the
direction of the principal community to be served using the
transmitting antenna height in the pertinent direction.

6.3 In areas of mountainous terrain or in proximity of other natural
obstacles or when a directional (in the horizontal plane) antenna is
proposed, the distance tc each contour should be determined in at
least four directions including one in the direction of the principal
community to be served using the transmitting antenna height in the
pertinent direction. For the directional antenna case the effective
radiated power (ERP) in the pertinent direction should be used.

6.4 Suitable point-to-point type field strength calculations may be used
to replace or supplement the above section 6.3 If the irregularity of
the terrain justifies the use of such techniques.

6.5 The coverage predictions should be presented in tabular form and on a

suitably detailed map with the transmitting site marked and the Grade
B contour labelled.

7. APPLICATION PROCEDURE

7.1 All necessary forms may be obtained from any regioral office
(Vancouver, Winnipeg, Toronto, Montreal or Moncton) or Departmental
headquarters in Ottawa.
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7.2 Un exemplaire de la formule n° 16-653, "Avis d'obtention des services
d'un ingenieur-conseil en radiodiffusion", informant le Ministere
qu'on a retenu les services d'un ingenieur-conseil en radiodiffusion
pour les travaux de conception technique et de preparation de memoire,
doit etre presente par le requerant avant la date de deptt de la
demande. Camme le precise l'annexe A, le Ministere etudiera
egalement, si le requerant l'en avise par ecrit, les memoires
techniques conformes a la presente procedure et prepares par d'autres
techniciens qualifies.

7.3 Deux exemplaires de la formule n° 16-7, dans le cas d'une demande en
vue de l'exploitation d'une nouvelle station, ou deux exemplaires de
la formule no 16-213, dans le cas d'une demande de modification des
installations techniques d'une station existante, doivent etre
presentes.

7.4 Un memoire technique en cinq exemplaires, sous reliure a feuilles
mobiles, avec etiquettes d'identification, prepare par le representant
technique du requerant, doit etre presente.

7.5 La formule n° 16-879 "Details sur l'emplacement et les bgtis
d'antennes radio", en quatre exemplaires, accampagnee des copies d'une
carte topographique a l'ethelle de 1/50 000 indiquant l'emplacement
exact de l'antenne, doit etre preparee par le representant technique
du requerant. Trois exemplaires sont presentes au bureau regional
dont releve la station projetee et un exemplaire est envoye A la
Direction de la reglementation de la radiodiffusion, ministere des
Communications, Ottawa (voir la Procedure n° 1 sur la radiodiffusion,
regle 6, Sous -titre A).

8. RENSEIGNEMENTS INCLURE DAM LE MEMOIRE TECHNIQUE

8.1 Resume - Titre du memoire, genre de station projetee, nom et adresse
du requerant, nan du representant technique, canal d'emission projete,
emplacement de la station de radiodiffusion projetee et date de
soumission du memoire.

8.2 Introduction et/ou objet - Declaration generale sur l'objet du memoire
par rapport A la demande. Les sources de programmation, la methode
d'alimentation en emissions et l'affiliation a un reseau doivent etre
indiquees.

8.3 Canal d'emission - On devra inclure dans le memoire une courte analyse
du brouillage justifiant le choix du canal d'emission,
particulierement en ce qui a trait a sa relation avec les assignations
de television actuelles et les canaux allotis en vertu du plan
d'allotissement des canaux de television au Canada. Cette analyse
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7.2 One copy of completed form 16-653 "Notice of Retention of Broadcasting
Engineering consultant" advising the Department of the retention of a
broadcast engineering consultant in respect to technical design and
brief preparation should be submitted by the applicant, prior to the
filing of the application. As outlined in Appendix A, the Department
will, if advised in writing by the applicant, also process technical
briefs under this Procedure prepared by other qualified technical
personnel.

7.3 Two copies of completed Application Form 16-7 should be submitted when
applying for a new station; two copies of completed Application Form
16-213 should be submitted when applying for change of technical
facilities for an existing station.

7.4 Five copies of a technical brief in suitable loose leaf binders with
identifying labels, prepared by the applicant's technical
representative, should be submitted.

7.5 Four copies of a completed Form 16-879, "Particulars of Proposed Site
and Radio Antenna Structures", with attached copies of a 1:50,000
scale topographical map showing the exact location of the antenna
site, must be prepared by the applicant's technical representative.
Three copies are to be submitted to the Department's appropriate
Regional Office in whose jurisdiction the proposeJ station is to be
located, and one copy is to be submitted to the Broadcasting
Regulation Branch, Department of Communications, Ottawa (see Broadcast
Procedure 1, Rule 6, Section A).

8. INFORMATION TO BE INCLUDED IN THE TECHNICAL BRIEF

8.1 Summary Sheet - This will show the submission title, type of station
proposed, name and address of applicant, name of the technical
representative, transmitting channel proposed, location of proposed
broadcasting station, and submission date.

8.2 An Introduction and/or Purpose - This will consist of a general
statement of the purpose cf the brief relative tc the application.
The programming source(s), method of programming feed and network
affiliation must be indicated.

8.3 Transmitting Channel - A brief interference analysis in support of the
transmitting channel selected should be included in the brief, with
particular reference to its relation to existing television
assignments and allotted channels under the Canadian Television
Channel Allotment Plan. This analysis should demonstrate that no
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doit demontrer que la nouvelle station ne brouillera pas les emissions
des stations de television autorisees de puissance ordinaire ou faible
qui sont captees dans la region en cause, et que les emissions de la
nouvelle station ne seront pas brouillees par ces stations. En outre,
on doit s'efforcer de proteger les systmes de reception en direct qui
sont utilises par les entreprises de radiodiffusion avoisinantes.
Lors de l'evaluation des demandes relatives a des systemes VHF et UHF,
le Ministere se fonde normalement sur les criteres techniques exposés
A la section 4.

8.4 Canal de reception (dans le cas_cLe reception .2/1 direct) - Il est
reconnu que les signaux regus pres de la region a desservir peuvent ne
pas toujours etre de niveau satisfaisan: pour assurer continuellement
un service de bonne qualite, en raison de l'eloignement et des
accidents de terrain. Neanmoins, on doit fournir une analyse
l'appui du choix des emissions de la station a recevoir. Si la
station emettrice est en exploitation, l'analyse doit canprendre une
evaluation de la qualite et de la fiabi:ite des signaux regus; cette
evaluation peut etre effectuee grace a des mesures d'intensite de
champ campletees, lorsque la chose est possible, par une analyse
subjective realisee au moyen d'un recepteur de television en bon etat
de fonctionnement. On doit egalement fournir des analyses detainees
du brouillage et de la propagation entre points fixes selon les
methodes techniques reconnues.

8.5 Description _e_t conception stu systeme - On doit fournir une description
des principaux canposants du systeme, y canpris un schema synoptique
des installations.

8.6 Materiel

8.6.1 Antennes emettrice et receptrice - On dcit indiquer les
caracteristiques des antennes, notanment leur genre, leur fabricant,
leur gain par rapport a une antenne doublet demi-onde et leur
diagramme des intensites de champ relatives. On doit en outre
preciser l'orientation de l'antenne emettrice et sa hauteur au-dessus
du niveau du sol.

8.6.2 Materiel d'emission - L'emetteur doit etre homologue. On doit
indiquer clairement l'intention d'employer un materiel homologue, soit
en precisant sur la demande la marque, le modele et le numero
d'hanologation soit par une declaration ecrite. I1 faut aussi
preciser la puissance nominale.

8.6.3 Idgne de transmission - On doit fournir les caracteristiques des
lignes d'antennes, y compris le nan de leur fabricant, leur genre et
leur longueur.

8.6.14 Source d'alimentation - Ii est necessaire d'inclure une description de
la methode principale d'alimentation et, si possible, des methodes
d'urgence utilisees pour alimenter les installations.
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interference will be caused by or to the service of authorized regular
or low power television stations now being received in the area.
Moreover, every effort should made to protect the off -air receiving
systems of neighbouring broadcasting undertakings. In assessing VHF
and UHF proposals the Department is normally guided by the technical
constraints in Section 4.

8.4 Received Channel (If off -air pick-up) - It is recognized that the
received signal near the area to be served may not always be of a
satisfactory level to provide a good quality service continuously
because of the remote geographical region and the intervening terrain.
Nevertheless, an analysis must be provided to support the choice of
the received station. If the station is in operation, the analysis
shall include an assessment of the quality and reliability of the
received signal by such means as field strength measurements combined,
where possible, with a subjective analysis using a television receiver
in good working order. Detailed point-to-point propagation and
interference analysis using recognized engineering methods should also
be supplied.

8.5 System Description & Design - A description of the major components of
the system, including a block diagram shall be provided.

8.6 Equipment

8.6.1 Receiving and Transmitting Antenna - Antenna specifications including
the type, manufacturer, gain relative to a half -wave dipole and
relative field strength patterns shall be supplied. The orientation
and height above ground of the transmitting antenna must be indicated.

8.6.2 Transmitting Equipment - The transmitting unit must 5e type -approved.
The intent to use type -approved equipment must be made clear, either
by specifying the make, model and type -approval number, or by a
statement of intent. The rated power shall be specified.

8.6.3 Transmission Lines - Antenna line specifications must be supplied
including manufacturer, type and length.

8.6.4 Power Supply - This must include a description of the primary and, if
available, standby methods of supplying power to the installation.



8.6.5 Equipement codage - Une description du systAme de codage et de
decodage doit etre jointe aux schemas synoptiques montrant les
interfaces dans les systemes de transmission et de reception. Les
systemes de television 6 transmission cod& doivent satisfaire aux
prescriptions techniques exposees dans la CRT 59.

8.7 Calcul de la zone de service at carte de contour - Les calculs faits
pour etablir la zone de service et la carte de contour de la fagon
indiquee 6 la section 6 doivent etre fournis.

8.8 Qualite Prevue de service - Le requerant doit presenter un exposé
explicite indiquant la qualite et la fiabilite du service projete,
evalue de la fagon indiquee A la section 5.

9. PROCEDURE DE TRAITEMENT

9.1 La section technique de la demande ne sera pas examinee avant que
toutes les formules necessaires n'aient ete regues. Une demande
ne peut pas etre consider& commie techniquement acceptable avant que la
formule n° 16-879 n'ait egalement ete approuvee par Transports Canada.

9.2 Les fonctionnaires du Ministere peuvent au besoin expliquer certaines
exigences administratives. De plus, pendant l'examen des demandes,
lorsqu'ils constatent que des renseignements manquent, sont
incomplets ou incorrects, le requerant sera avise. Si les
renseignements necessaires ne sont pas fournis dans un delai
raisonnable, la demande sera retournee.

9.3 Lorsqu'une demande est jug& techniquement inacceptable, le requerant
regoit un avis l'en informant. La demande est alors gardee pendant un
certain temps avant d'être retournee, dans l'attente de revisions.

9.4 Le CRTC est tenu au courant des decisions du Ministere au sujet de
l'acceptabilite technique des demandes. En tenant compte de ses
propres exigences, en ce qui a trait aux demandes, le CRTC decide
alors s'il doit donner suite A la demande de licence de radiodiffusion.

9.5 Si la demande de licence de radiodiffusion est approuvee par le CRTC
et si le Ministere a juge que la demande de certificat technique de
construction et de fonctionnement etait techniquement acceptable, le
requerant sera autorise a commencer la construction de la station.
Des rapports periodiques d'avancement des travaux sont prepares par
les bureaux de district du Ministere. Si le requerant prend, sans
raison valable, trop de temps pour effectier la construction de la
station, l'autorisation de construire peut etre retiree.



8.6.5 Scrambling. Equipment - A description of the encoder decoder system
should be included with block diagrams showing the interfaces in the

transmitting and receiving systems. Scrambled TV systems must meet
the technical requirements of TRC 59.

8.7 Service Area_ Calculations and Contour Map - Calculations determining
the service area and a contour map, prepared as outlined in Section 6

must be submitted.

8.8 Predicted Quality of Service - An explicit statement must be made
which indicates the quality and reliability of the proposed service as
evaluated per Section 5.

9. PROCESSING PROCEDURE

9.1 The technical portion of the application will not be examined until
all the necessary forms have been received. A submission cannot be
considered technically acceptable until form 16-879 has also been

approved by Transport Canada.

9.2 Departmental officers are available, if required, to provide

administrative assistance. During examination of applications, if
there is any missing, incomplete or incorrect information, the
applicant will be notified. If the necessary information is not
supplied after a reasonable period of time, the application will be

returned.

9.3 If a submission is found to be technically unacceptable, the applicant will

be so notified. The application will be held in abeyance for a reasonable
period of time awaiting pcssible revisions before beingreturned.

9.4 The CRTC is kept informed of the Department's decisions regarding
technical acceptability. Considering also its own application
requirements, the CRTC decides whether to proceed with the application

for a broadcasting licence.

9.5 If the application for a broadcasting licence is approved by the CRTC,

and the Department has found the application for a Technical
Construction and Operating Certificate to be technically acceptable,
the applicant is given permission to commence construction of the
station. Periodic progress reports are prepared by Departmental

district offices. If the applicant is unduly slow in proceeding with
the construction of the station, permission to construct may be
withdrawn.
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9.6 Le requerant doit s'adresser A son bureau regional pour obtenir
l'autorisation d'effectuer des essais de service avant la mise en onde
finale.

9.7 Lorsque la construction est terminee, le requerant doit certifier au
Ministere que la station est prete A commencer son exploitation en
conformite avec le memoire technique et doit demander l'autorisation
de commencer l'exploitation.

Publication autorisee par le
ministre des Communications

Directeur
Direction de la reglementation
en radiodiffusion
Service de la reglementation
des telecommunications,

Rene Guindon
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9.6 Permission for on -air testing prior to regular broadcasting can be
obtained from any regional office.

9.7 When the construction is complete, the applicant shall certify to the
Department that the statior is ready to commence operation in
accordance with the technical submission and request permission to
commence operation.

Issued under the Authority of
the Minister of Communications

Rene Guindon
Director

Broadcasting Regulation Branch
Telecommunication Regulatory
Service



ANNEXE 2A.! 1 LA PROCEDURE 22 SUR LA RADIODIFFUSION

Preparation, par _du ersonnel competent, _de memoirea

techniques conformes a la aresente rocedure

Il arrive que des demandes relatives a l'etablissement de stations de
television de faible puissance, conformement a La Procedure n° 22 sur la
radiodiffusion, sont presentees par des titulaires de licence de stations de
television importantes. Il est done possible que l'on trouve des employes
suffisamment competents, etant donne leur experience technique de l'exploitationde ces stations, pour preparer des memoires techniques a l'appui des demandes
relatives a des stations de television de faible puissance. Dans ces cas, le
Ministere est pret a deroger a ses exigences selon lesquelles les memoires
techniques doivent etre prepares par un ingenieur-conseil en radiodiffusion, acondition que le personnel technique susmentionne prepare et signe les memoires
presentes pour obtenir l'autorisation d'exploiter des stations de radiodiffusion
de faible puissance.

Bien entendu, la personne ou la societe engagee doit se conformer aux
lois de la province o0 se trouve la station, en ce qui a trait a l'exercice de
la profession d'ingenieur.

Il est a remarquer que si un memoire technique est juge incomplet, parsuite de l'amission de renseignements importants ou de l'inclusion de donnees
techniques inexactes, l'etude de la demande en est fortement retardee. De
telles omissions ou inexactitudes sont souvent dues a une connaissance
insuffisante des regles et des procedures du Ministere. Les ingenieurs-conseils
en radiodiffusion tiennent a jour une bibliotheque canprenant tous les
renseignements relatifs a la conception et aux etudes d'allotissement; ils sont
abonnes a un service du Ministere qui leur fournit toute la documentation
courante concernant les allotissements, ainsi que les regles et les procedures.



APPENDIX A TO BROADCAST PROCEDURE 22

Preparation of Technical Submissions Under this Procedure

by Qualified Personnel

There are occasions when applications fcr the establishment of low
power television broadcasting stations, in accordance with Broadcast Procedure
22, are submitted by licensees of major television stations. It is therefore
likely that there may be staff members who are sufficiently qualified, through
their technical experience in the operation of these stations, to prepare
technical briefs in support of the law power television broadcasting station
applications. In such cases, the Department is prepared to waive its
requirement that the technical briefs be prepared by a broadcast engineering
consultant, provided the qualified technical staff, as mentioned above, prepare
and sign the briefs submitted for low power broadcasting stations.

It is, of course, the responsibility of the individual or firm,
insofar as the practice of engineering is concerned, to comply with the
appropriate legislation in the Province concerned.

It should be noted that, when a technical submission has been found to
be incomplete, in that important information has been omitted and/or inaccurate
technical data has been included, lengthy delays in processing the application
have resulted. Such missions and inaccuracies are often due to an
unfamiliarity with the Department's Rules and Procedures. Broadcast engineering
consultants maintain a library of all pertinent information in reference to
design and allocation studies, and subscribe to the Department's service which
provides them with the current allocation material as well as Rules and
Procedures.



ANNEXE 1/21_ 2 LA PROCEDURE jQ 22 LIM LA RADIODIFFUSION

Restrictions techniques relatives a l'assignation

canaux .e Iklki.taism VHF/UHF

1. INTRODUCTION

1.1 Les allotissements de frequences VHF/UHF dans le cadre du plan
d'allotissement de canaux de television au Canada, dans la limite de
400 kilometres de la frontiere canado-americaine, font l'objet de
negotiations avec la Federal Communications Cammission, en vertu de
l'accord canado-americain sur la television.

1.2 En ce qui concerne les stations de teLevision de faible puissance
etablies conformement A la presente procedure, les restrictions
peuvent etre plus souples que celles s'appliquant aux stations
regulieres, selon les circonstances et la region o0 l'on projette
d'assurer ce service. Cependant, it Lncambe au requerant et e son
representant technique de demontrer qu'aucun brouillage ne sera cause
6 un autre service par suite de l'exploitation de sa station. A cet

egard, on doit tenir compte des restrictions exposees 6 la section 4
en ce qui a trait A d'autres stations.

1.3 Les restrictions entrainent certaines distances minimales qui doivent
etre respectees entre les stations afin de garantir que l'exploitation
normale des stations ne causera pas de brouillage.

1.4 Les tableaux de la presente annexe donnent les distances minimales
respecter entre les stations de television de faible puissance et
d'autres stations exploitees aux parametres maximaux admissibles pour
leur classe.

2. TABLEAUX .12EL DISTANCES

2.1 Les tableaux 1 et 2 montrent les distances 6 respecter pour assurer la
protection des differentes classes de stations de television VHF et
UHF alloties ou assignees contre le brouillage cause par des stations
de television de faible puissance.

2.2 Les tableaux 3 et 4 montrent les distances 6 respecter pour assurer la
protection des stations de television de faible puissance exploitees
aux parametres indiques contre le brouillage cause par d'autres
stations de television.
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Technical Constraints on the Assignment

of VHF/UHF Television Channels

1. INTRODUCTION

1.1 VHF/UHF allotments in the Canadian Television Channel Allotment Plan
within 400 km of the Canada-U.S.A. border are negotiated with the
Federal Communications Commission under the Canadiar-U.S.A. Television
Agreement.

1.2 For Low Power Television Broadcasting Stations established in
accordance with this procedure, constraints may not need to be as
stringent as for regular TV broadcasting stations, depending upon the
circumstances and area in which service is envisaged. However, it is
the responsibility of the applicant and his technical representative
to demonstrate that no interference should be caused to another
service as a result of the operation of his station. In this regard,

the constraints in Section 4 must be given serious consideration with
respect to other stations.

1.3 The constraints result in certain minimum separations between station
to assure that no interference will result from the normal operation
of the stations.

1.4 The tables contained in this appendix exenplify the minimum distance
separations required between LPTV stations and other stations
operating at the maximum parameters permitted for each operation.

2. DISTANCE TABLES

2.1 Tables 1 and 2 show the distance separations required to provide
protection to the various classes of VHF and UHF television allotments
or assignments with regard to interference from LPTV stations.

2.2 Tables 3 and 4 show the distance separations required to provide

protection to the LPTV station operating with the parameters noted
with regard to interference from other television stations.



2.3 Tableau 1 - Les distances en kilometres donnees au tableau 1 sont les
distances minimales 6 respecter entre les stations de television UHF
de faible puissance d'une PAR de 5000 watts et d'une HASM de 30 metres
et les autres classes de stations de television UHF alloties ou
assignees. Grace 6 ces distances, les rapports de protection
specifies a la section 4 sont satisfaits et les exploitants de
stations de television UHF peuvent etre assures que le brouillage,
attribue a l'exploitation de stations de television de faible
puissance, s'il y en a, sera minimal 6 l'interieur de la zone de
rayonnement protegee de leurs stations.

2.4 Tableau 2 - Les distances en kilometres donnees au tableau 2 sont les
distances minimales A respecter entre les stations de television VHF de
faible puissance d'une PAR de 100 watts et d'une HASM de 30 metres et
les deux classes de stations de television VHF alloties ou assignees.
Grace 6 ces distances, les rapports de protection specifies 6 la
section 4 sont satisfaits et les exploitants de stations de television
VHF peuvent etre assures que le brouillage, attribue 6 l'exploitation
de stations de television de faible puissance, s'il y en a, sera
minimal 6 l'interieur de la zone de rayonnement protegee de leurs

stations.

2.5 Tableau 3 - Les distances en kilometres donnees au tableau 3 sont les
distances 6 respecter entre d'autres classes de stations de television
UHF alloties ou assignees et les stat:ons de television UHF de faible
puissance d'une PAR de 5000 watts et d'une HASM de 30 metres, afin de
garantir un brouillage minimal aux stations de faible puissance.
Grace 6 ces distances, les rapports de protection specifies 6 la
section 4 sont satisfaits et les exploitants de stations de television
UHF de faible puissance peuvent etre assures que le brouillage,
attribue A l'exploitation d'autres stations de television UHF, s'il y
en a, sera minimal 6 l'interieur de la zone de rayonnement protegee de
leurs stations.

2.6 Tableau - Les distances en kilometres donnees au tableau 4 sont les
distances 6 respecter entre les deux classes de stations de television
VHF alloties ou assignees et les stations de television VHF de faible
puissance d'une PAR de 100 watts et d'une HASM de 30 metres, afin de
garantir un brouillage minimal aux stations de faible puissance. Grace
A ces distances, les rapports de protection specifies 6 la section 4
sont satisfaits et les exploitants de stations de television VHF de
faible puissance peuvent etre assures que le brouillage, attribue 6
l'exploitation d'autres stations de television VHF, s'il y en
a, sera minimal 6 l'interieur de la zone de rayonnement protegee de
leurs stations.



2.3 Table 1 - The distances in kilometres cf Table 1 are the minimum

separations required between an UHF LPTV station operating with an ERP
of 5000 watts at an HAAT of 30 metres and other classes of UHF
television allotments or assignments. With these distances, the
protection ratios specified in Section 4 are satisfied and UHF TV
operations are assured that minimal or no interference within their
protected coverage area will result from the operation of the LPTV
station.

2.4 Table 2 - The distances in kilometres of Table 2 are the minimum
separations required between an VHF LPTV station operating with an ERP
of 100 watts at an HAAT of 30 metres and the two classes of VHF
television allotments and assignments. With these distances, the
protection ratios specified in Section 4 are satisfied and VHF
operations are assured that minimal or no interference within their
protected coverage area will result fran the operation of the LPTV
station.

2.5 Table '1 - The distances in kilometres of Table 3 are the separations
required for minimum interference to LP stations between other classes
of UHF television allotments or assignments and UHF LPTV stations
operating with an ERP of 5000 watts at an HAAT of 30 metres. With
these distances, the protection ratios in Section 4 are satisfied and
UHF LPTV operations are assured that minimal or no interference within
their coverage area will result fran the operation of other UHF TV
stations.

2.6 Table 4 - The distances in kilometres of Table 4 are the separations
required for minimum interference to LP stations between the two
classes of VHF television allotments or assignments and VHF LPTV
stations operating with an ERP of 100 watts at an HAAT of 30 metres.
With these distances, the protection ratios in Section 4 are satisfied
and VHF LPTV operations are assured that minimal or no interference
within their coverage area will result from the operation of other VHF
TV stations.
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ANNEXE '12 AL 211N_EDIRE BQ 22 .2113 LA RADIODIFFUSION

Courbea d'intensite Lie _clamp F(50,50)

Emploi des figures 1, 2 _et 3

pour determiner le contour sie classe 2

Dans le cas des canaux VHF de television 2 A 6, employer la figure 1
qui donne le contour de 47 dB au-dessus d'un microvolt par metre; dans
celui des canaux VHF de television 7 a 13, employer la figure 2
(contour de 56 dB); et dans celui des canaux UHF de television 14
69, employer la figure 3 (contour de 64 dB).

2. Tracer une ligne verticale corespondant a la hauteur de l'antenne
emettrice en metres, en utilisant les echelles inscrites au haut et au

bas de la figure appropriee.

3. Tracer une ligne horizontale correspondant A la puissance apparente
rayonnee en watts, en utilisant une echelle inscrite sur le cote
des figures.

4. La distance entre l'intersection de ces lignes et les courbes donne le
nambre de kilometres jusqu'au contour B. Interpoler au besoin entre
ces courbes dans la direction verticale.



APPENDIX C TO BROADCAST PROCEDURE 22

F(50,50) Field Strength Curves

Use of Figures 1, 2 and '1

for location of Grade B Contour

For VHF television Channels 2-6, use figure 1 which is calculated for
a B contour of 47 dB above 1 microvolt per metre; for VHF television
Channels 7-13, use figure 2 (contour of 56 dBu); for UHF television
Channels 14-69, use figure 3 (contour of 64 dBu).

2. Draw a vertical line corresponding to the transmitting antenna height
in metres using the scales at the top and bottom of tne appropriate
figure.

3. Draw a horizontal line corresponding to the effective radiated power
in watts using a scale at the side of the figures.

4. The location of the point of intersection of these lines relative to
the curves labelled in kilometres gives the distance to the B contour.
Interpolate between curves if necessary in a vertical direction.
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FIGURE 2
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FIGURE 3
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1. INTENT

LOW POWER TV BROADCASTING TRANSMITTERS

OPERATING IN THE 54-88 MHz, 174-216 MHz

AND 470-890 MHz BANDS

1.1 This Specification sets forth the minimum standards required for the
type -approval of television broadcasting units described by the above
specification title. Transmitters type -approved under this
Specification are considered technically suitable for broadcasting
undertakings for which a Technical Construction and Operating
Certificate is required in accordance with the provisions of the Radio
Act under one of the following categories of operating conditions:

2.

Category A - Equipment designed to operate in a varying
temperature environment.

Category B - Equipment designed to operate in a controlled
temperature environment.

The appropriate category designator will be suffixed to the
type -approval number.

GENERAL

2.1 Those seeking type -approval of equipment under this Specification shall
satisfy the Department at their own expense that the equipment actually
meets this Specification.

2.2 Notwithstanding the fact that a particular piece of equipment meets this
Specification, the Department reserves the right to require that
adjustments be made to that equipment wherever it causes interference
within the meaning of the Radio Act.

2.3 The Department reserves the right to revise this Specification.

2.4 This Specification covers the transmitter proper; namely from the video
and audio input terminals to the output terminals including the
vestigial sideband filter and harmonic filters.

2.5 in the event that the equipment fails to function during type -approval
tests under this Specification, all the tests affected by the failure
shall be repeated after the trouble has been corrected.
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2.6 L'emetteur doit pouvoir satisfaire aux normes du present Carder des
charges pour chaque canal pour lequel il est con;u pour fonctionner,
sa puissance nominate de fonctionaement.

3.

3.1

CAAIER DES CdARGES Ef PROCEDURE CONNEXES

Procedure numaro 100 concernant les noraes radioelectriques - Procedurea suivre pour obtenir l'hoaologation de materiel radio.

3.2 Procedure numaro 22 concernant la radiodiffusion - Exigences relatives al'etablissement de stations de radiodiffusion televisueLle a faiblepuissance.

4. CONDITIONS NORMALES D'ESSAI

4.1 Definition - Les conditions normales d'essai sont celles qui
s'appliquent a un emetteur lorsqu'iL est soumis a un essai relatif auxexigences minimales. Ces conditions sont applicables, sauf indicationcontraire. Si aucune condition particuliare n'est prescrite Lors desessais, ces derniers devront 'etre effectues selon Les conditionsnormales de fonctionnement de l'appareil precise -es par le fabricant,et
ces conditions devront etre inscrites dans le rapport d'essai.

4.2
d'essai - Les tensions normales d'essai doivent etreles tensions d'alimentation precisees par le fabricant.

4.3 Temperature normale - La temperature normale doit etre de 20 degres C,plus ou moins 5 degres C. La temperature reelle doit etre consignee
dans Le rapport d'essai.

4.4 Charge d'essai normale - La charge d'essai normale consiste en uneimpedance de reactance pratiquement nulle et de resistance egale a
l'impedance caracteristique de La charge a laqueLle l'emetteur est concupour etre raccorde. L'impedance de la charge d'essai doit etre
essentiellement constante sur toute la bande des frequences
d'exploitation.

4.5 Frequence normale d'essai - Les frequences normales d'essai sont Lesfrequences porteuses son et vision du canal sur lequel l'Smetteur estconcu pour fonctionner. Dans le cas des emetteurs qui peuvent
fonctionner sur plusieurs canaux, les essais seront effectues sur uncanal de chaque bande.

4.6 Signaux d'entree normaux d'essai

4.6.1 Le signal d'entree video normal pour cet essai doit etre conforme acelui du systeme M/NTSC (voir annexe A) et avoir une amplitude
crete-4-crate de 1,0 volt (140 unites IRE). La polarite du signal doitetre "negative (borne noire)", et la tension mesuree aux bornesd'entree.



2.6 The transmitter shall be capable of meeting the standards in tnis
Specification on each channel at the rated power output for which it is
designed to operate.

3.

3.1

RELATED SPECIFICATIONS AND PROCEDURES

Radio Standards Procedure Number 100 - Procedure for obtaining
type -approval of radio equipment.

3.2 Broadcast Procedure Number 22 - Requirements for the Establishment of
Low Power Television Broadcasting Stations.

4. STANDARD TEST CONDITIONS

4.1 Definition - Standard test conditions are those conditions which shall
apply to a transmitter while it is being tested for minimum
requirements. These conditions apply unless otherwise specified. Where
no special conditions are called for in the tests, the conditions snail
be those specified by the manufacturer for normal operation and these
shall be stated in the test report.

4.2 Standard Test Voltages - Shall be the rated power supply voltages
specified by the manufacturer.

4.3 Standard Temperature - Shall be 20 degrees C plus or minus 5 degrees C.
Actual temperature shall be recorded in the test report.

4.4 Standard Test Load - Shall consist of an impedance of substantially zero
reactance and a resistance equal to the surge impedance of the load into
which the transmitter is designed to operate. The test load impedance
snail be essentially constant over the band of frequencies being
considered.

4.5 Standard Test Frequency - Shall be the visual and aural carrier
frequencies of the channel for which the transmitter is designed to
operate. For transmitters capable of operating on one of severaL
channels, tests shall be made on one channel in each band.

4.6 Standard Test Input Signals

4.6.1 The standard video test input signal shall be as specified for system
M/NLSC (See Appendix A) and shall have a peaK-to-peak ampLitude of 1.0
volt (140 IRE units). The polarity of the signal shall be "Black
Negative". The voltages shall be measured at the input terminals.
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4.6.2 Le signal d'entree audio normal pour cet essai doit etre une onde

sinusoidale de 400 dz.

4.7 Materiel normal d'essai - Toutes Les mesures doivent etre prises au

moyen d'appareiLs ayant une precision suffisante pour que Leur

utilisation n'entache d'aucune erreur appreciable Les resultats des

mesures effectues sur l'emetteur a l'essai.

.4' 8 Montage normal d'essai

4.8.1 Sauf indication contraire, tous Les essais video doivent etre effectues

alors que la porteuse son non modulee fonctionne a La puissance nominale

de sortie, et tous les essais audio doivent etre effectues alors que La

porteuse vision fonctionne a La puissance noninaLe de sortie et qu'eLLe

est modulee par une onde "en escalier" d'un niveau moyen d'image (NMI)

de 50 p. 100 (voir annexe B).

Pour les essais qui necessitent une sortie video demodule, un

oscilloscope doit etre etalonne au moyen d'un detecteur lineaire ou d'un

detecteur dont L'etalonnage de Linearite est connu. Cet appareil doit

acre precede de deux filtres RF montes de telle sorte qu'il soit

possible de commuter L'un ou l'autre sur Le detecteur. On doit prevoir

un moyen d'etablir une reference de porteuse nulla sur l'oscilloscope.

Le fiLtre passe-bande video doit avoir une attenuation a la frequence

porteuse son d'au moins 40 dB par rapport a l'amplitude de La porteuse

vision. Sa caracteristique doit etre une ligne horizontale entre La

frequence porteuse vision et cette meme frequence plus 1 MHz, 1 plus ou

moins 1 dB pros de l'amplitude de La porteuse vision. Le Entre

passe-bande audio doit avoir une attenuation a La frequence porteuse

vision d'au moins 40 dB par rapport a l'amplitude de la porteuse son, sa

caracteristique doit etre telle qu'aucune distorsion appreciable n'est

introduite Lorsque La porteuse son est modulee a plus ou moins 50 kHz,

et telle que les bandes laterales de la porteuse vision modulee par une

onde video en forme d'escalier soient attenuees d'au moins 40 dB par

rapport a la porteuse son.

4.9 Periode de rechauffement - Faire rechauffer l'emetteur et Le materiel

d'essai au moths 30 minutes avant de commencer l'essai.

5. NORMES DE L'ZKETTEUR

5.1 Systeme de Transmission - On emetteur de television se compose de tous

Les appareils necessaices pour transformer Les signaux d'entree en

signaux normaux de sortie conformes a ceux du systeme M/NTSC (voir

annexe A).

5.2 Type d'emission - Le symbole employe indique le type de modulation et

d'emission utilise pour Les porteuses vision et son. Symboliquement

l'emetteur video utilise L'emission A5C (modulation d'amplitude a bande

laterale residuelle) et l'emetteur audio utilise l'emission F3

(modulation de frequence).
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4.6.2 The standard aural test signal shall be a 400 Hz sine wave.

4.7 Standard Test Equipment - All measurements shall be made with
instruments having sufficient accuracy to ensure that no appreciable
error due to test equipment results in the measurements of the
transmitter under test.

4.8 Standard Test Set-up

4.8.1 Unless stated otherwise, all visual tests shall be made with the
unmodulated aural carrier present at rated power output and all aural
tests shall be made with a visual carrier present, at rated power output
and modulated witn a stairstep video waveform of 50 percent average
picture level (APL) (See Appendix B).

For tests requiring a demodulated video output an oscilloscope shall be
calibrated using a linear detector or one for which a linearity
calibration is known. The detector shall be preceded by two RF filters
connected such that one or the other may be switched alternately to the
detector. Provision shall be made for establisning zero carrier
reference on the oscilloscope. The visual pass filter shall have an
attenuation at aural carrier frequency of at least 40 dB relative to
visual carrier amplitude. Its characteristic shall be flat within plus
or minus L dB relative to the visual carrier amplitude between visual
carrier frequency and visual carrier frequency plus 1 MHz. The aural

pass filter shall have an attenuation at visual carrier frequency of at
least 40 dB relative to aural carrier amplitude. Its characteristic
shall be such that no distortion is introduced when the aural carrier is
modulated plus or minus 50 kiiz and the sidebands of the visual carrier,
when modulated with a stairstep video waveform, shall be attenuated by
at least 40 dd relative to aural carrier.

4.9 Warm-up Time - The transmitter and test equipment shall have a warm-up
time of at Least 30 minutes before any test is started.

5. TRANSMITTER STANDARDS

5.1 Transmission System - A television transmitter consists of all the
apparatus necessary to convert the input signals to standard output
signals as specified for system M/NTSC, (See Appendix A).

5.2 Type of Emission - The designation of modulation and emission refers to
the manner in which the visual and aural carriers are modulated and
transmitted. The visual transmitter shall employ A5C (vestigial
sideband amplitude modulation) and the aural transmitter shall employ F3
(frequency modulation).
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5.3 Puissance Nominate de Sortie - La puissance nominale de sortie d'un
ametteur de television doit etre ceLle du bloc video de L'emetteur.

5.4 Preaccentuation Sonora - Le signal audio doit etre praaccentu6 salon une
courbe de prSamplification de 75 microsecondes (voir annexe F). Prendre
note que l'on doit inverser la polarite de La rgponse ideale a l'annexe
F aux fins de praaccentuation.

5.5 Tension Nominate d'Entrge - La tension alternative nominale d'entree
recommandae est de 120 V monophasa, a la fraquence de 60 Hz. La tension
et la frSquence doivent 'etre indiquaes-sur l'Smetteur.

NORMES MINIMALES

Puissance nominate de sortie video

Definition - La puissance nominate de sortie video de l'ametteur de
television doit etre La puissance moyenne en crate de modulation pendant
l'emission d'une impulsion de synchronisation.

6.1.2 Matnode de mesure - Modular la porteuse vision A l'aide de signaux de
synchronisation et de suppression uniquement de facon que L'ampLitude du
signal de synchronisation a La sortie de l'ametteur soit agate A 25 p.
100 de La tension entre La crate des signaux de synchronisation et La
porteuse nulle. Raccorder la sortie a la charge d'essai normale.
Mesurer la puissance moyenne de sortie de La porteuse vision. La
puissance en crate de modulation est la puissance moyenne de sortie
mesurae, muLtipliSe par un coefficient de 1,68 s'iL n'y a pas de
difference entre le aiveau du noir et Le niveau de suppression ou de
1,82 si La difference entre ces deux niveaux est de 7,5 unites LRE.

6.1.3 Norme - La puissance nominate de sortie normale pour l'Smetteur video
doit etre celle indiquee par le fabricant, mais elle ne doit pas
depasser une valeur nominate de 10 watts sur les canaux VdF ni une
valeur nominate de 100 watts sur Les canaux UHF. L'Smetteur doit
pouvoir maintenir la puissance nominate de sortie de la porteuse vision
en decA de 1 dB.

6.2 Puissance nominate de sortie audio

6.2.1 Definition - La puissance nominate de sortie de La porteuse son d'un
Smetteur de television est La puissance de l'Smetteur audio aux bornes
de sortie de l'emetteur lorsqu'il est raccorde a sa charge d'essai
normale.

6.2.2 Methode de mesure - A l'aide d'un mesureur de puissance ou d'un
calorimAtre, mesurer la puissance de sortie moyenne de La porteuse son
'non modul6e, L'Smetteur Stant raccorda a la charge d'essai normate.

6.2.3 Norme minimale - La puissance de sortie mesuree de la porteuse son doit
se situer entre 5 et 20 p. 100 (moins 13 et moins 7 dB) de La puissance
de sortie de l'emetteur video qui est indiquee au paragraphe 6.1.3.
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5.3 Power Output Rating - The power output rating of a television
transmitter is that of the visual transmitter section.

5.4 Audio Pre -emphasis - The audio signal shall be pre -emphasized in
accordance with a 75 microsecond pre -emphasis curve (See Appendix F).
Note that the polarity of the ideal response in Appendix F needs to be
reserved for pre -emphasis.

5.5 Power Supply Rating - The preferred AC voltage input rating is 120V
single phase, at a frequency of 60 Hz. Voltage and frequency shall be

indicated on the transmitter.

MINIMUM STANDARDS

Visual Power Output Rating_

Definition - The visual power output rating of a television transmitter
shall be the peak envelope power which is the average power during a
synchronizing pulse.

6.1.2 Method of Measurement - The visual carrier shall be modulated with sync
and blanking only such that the sync amplitude at the transmitter output
will be 25 percent of the voltage between peak of sync and zero carrier.
The output shall be connected to the standard test load. Measure the

average visual carrier power output. The peak envelope power is the
measured average power output multiplied by a factor of 1.68 if no black
level set-up is present or units set-up is employed.

6.1.3 Standard - The standard rating of power output for the visual
transmitter shall be as specified by the individual manufacturer but
shall not exceed a nominal 10 watts on VHF channels and a nominal 100
watts on UHF channels. The transmitter shall be capable of maintaining
the rated visual power output within 1 dB.

6.2 Aural Power Output Rating

6.2.1 Definition - The aural carrier power output of a television transmitter
is the aural power available at the output terminals of the transmitter
when connected to the standard test load.

6.2.2 Method of Measurement - The average power output of the unmoduLated
aural carrier shall be measured whiLe operating into the standard test
load either by using a power measuring device or by the calorimetric
method.

6.2.3 Minimum Standard - The measured aural carrier power output shall not be
less than 5 percent (-13 dB) nor more than 20 percent (-7 dB) of the
output power of the visual transmitter specified in 6.1.3.
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6.3 Stabilite de La frequence porteuse

6.3.1 Definition - La stabilite de la frequence porteuse de L'emetteur est La
mesure de La capacite de l'emetteur a conserver une frequence moyenne
normale d'essai.

6.3.2 Methode de mesure - Apres une periode de rechauffement d'une heure, a la
tension nominale d'entree, mesurer La frequence des porteuses vision et
son a une minute d'intervalle, pendant 15 minutes. D'apres Les

resultats obtenus, caLculer la frequence moyenne d'essai pour chaque
porteuse. Mesurer ensuite La frequence d'exptoitatLon a des
temperatures ambiantes de moins 30 degres C et de plus 45 degres C pour le
materiel de La categoric A et a trots valeurs de la tension
d'alimentation pour cnacune de ces temperatures, soft: 85, 100 et 115 p.
100 de La tension nominate d'alimentation. Si Les appareils sont concus
pour fonctionner a des temperatures contr316es, ces temperatures doivent
etre indiquees et elles peuvent remplacer les valeurs susmentionnees.
Ces appareils appartiennent a la categoric B.

6.3.3 Norme minimale - La frequence des porteuses vision et son doit se
maintenir en deca de 0.003 p. 100 de la frequence moyenne d'essai.
Prendre note que Le materiel appartenant 4 la categoric B sera exploite
dans un milieu a temperature controlee.

6.4 Rayonnements non essentieLs

6.4.1 Definition - Les rayonnements non essentieLs sont des rayonnements non
desires qui se produisent aux bornes de sortie de l'emetteur, a des
frequences qui se situent au-dela de 7,75 MHz au-dessus et de 3,5 MHz
au-dessous de La porteuse vision.

6.4.2 Methode de mesure - Faire fonctionner L'emetteur raccorde a l'antenne
d'essai normale, a la puissance nominale, sans modulation dans Le cas de
la porteuse son et avec modulation par barres en couLeurs saturees a 75
p. 100 dans le cas de la porteuse vision. A l'aide d'un dispositif
d'echantillonnage, mesurer tous les rayonnements non essentieLs
inferieurs a 2 GHz ou jusqu'a la troisieme harmonique de la frequence
porteuse son, la plus petite de ces valeurs etant retenue. Mesurer La

tension du rayonnement a l'aide d'un voltmetre accordable. La

caracteristique de L'attenuation en fonction de La frequence du
dispositif d'echantillonnage de puissance, ainsi que la charge employee
pour l'essai, doivent etre connues pour toute La gamme des frequences
etudiees. Noter tous les rayonnements non essentieLs en dB par rapport
a la puissance en crete de modulation.

6.4.3 Norme minimale - Aucun rayonnement non essentiel ne doit depasser 60 dB
au-dessous de la puissance nominale de sortie de L'emetteur ou moins 16
dBm (0 dBm = 1 mO), la plus grande de ces valeurs etant retenue, sauf
que Les rayonnements qui sont a moins 3,58 MHz, moths 4,5 MHz, plus 8,08
MHz et plus 9 MHz de la porteuse vision ne doivent pas depasser 30 dB
au-dessous de la puissance nominate de sortie de L'emetteur.



5

6.3 Carrier Frequency Stability

6.3.1 Definition - Carrier frequency stability of the transmitter is a measure
of the ability of the transmitter to maintain a mean standard test
frequency.

6.3.2 Method of Measurement - After a warm-up of one hour at rated power input
voltage, measure the frequency of the visual and aural carriers at one
minute intervals during a period of 15 minutes. From these measurements
determine a mean test frequency for each carrier. Then measure the
operating frequency at ambient temperatures of minus 30 degrees C and
plus 45 degrees C for Category A and at three values of power supply
voltage for each of these temperatures i.e. 85, 100 and 115 percent of
nominal supply voltage. For transmitters designated to be operated
within controlled temperatures, these temperatures shall be specified
and may be substituted for the above values. Such units would then fall
under Category B.

6.3.3 Minimum Standard - The frequency stability of both visual and aural
carriers shall remain within plus or minus 0.003 percent of the mean
test frequency. Note that Category "B" equipment shall be operated in a
controlled temperature environment.

6.4 Spurious Emissions

6.4.1 Definition - Spurious emissions are unwanted emissions occuring at the
output terminals of the transmitter, at frequencies which are higher
than 7.75 MHz above the visual carrier and lower than 3.5 MHz below the
visual carrier.

6.4.2 Method of Measurement - The transmitter under measurement shall be
operated into the standard test load at rated power. The aural carrier
shall be unmodulated and the visual carrier shall be modulated with 75
percent saturated colour bars. Using a sampling device measure all
spurious emissions below 2 GHz or up to the third harmonic of the aural
carrier frequency whichever is the lower. The voltage of the emission
shall be measured with a frequency selective instrument. The
attenuation versus frequency characteristics of the power sampling
device and the load used in this test shall be known over the range of
frequencies involved. Record all spurious outputs in dB relative to
peak envelope power.

6.4.3 Minimum Standard - Each spurious emission shall not exceed the greater
of 60 dB below rated transmitter power output or minus 16 dBm (0 dBm = 1

mW) except that the emission at minus 3.58 MHz, minus 4.5 MHz, plus 8.08
Mdz and plus 9.0 MHz from the visual carrier shall not exceed 30 dB
below rated transmitter power output.
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6.5 Inte rmodulat ion

6.5.1 Definition - Les produits d'intermodulation (IM) sont des signaux de
battement produits par diverses combinaisons de porteuse du type mfi +
nf2 + pf3, ou m, n et p sont des nombres entiers. Les porteuses vision,
son et de chrominance peuvent se combiner pour former des produits
d'intermodulation. Les cinq principaux produits, par rapports a la
porteuse image, sont 1 plus ou moins 920 kHz, plus ou moins 2,66 MHz et
a plus 5,42 Mtlz.

6.5.2 Metnode de mesure - Le niveau de reference de 0 dB doit correspondre a
La puissance de sortie nominate de l'emetteur (video). Un signal
d'essai video de synchronisation et de suppression et une onde
sinusoidale 1 3,58 MHz avec une amplitude de 75 unites IRE sur un
piedestal de niveau moyen d'image de 50 p. 100 sont ensuite appliques
l'appareil. La porteuse son non modulee doit etre presente. Le niveau

de ces porteuses doit etre Cagle de sorte que Leurs amplitudes par
rapport au niveau de reference soient Les suivantes:

porteuse vision
sous-porteuse de 3,58 MHz
porteuse son

-8 dB
-17 dB
-10 dB

Les niveaux de crete instantanes des produits IM principaux doivent etre
mesures a l'aide d'un analyseur de spectre ou d'un voltmatre accordable.

6.5.3 Norme miaimale - Le niveau des principaux produits IM doit etre d'au
moins 50 dB de moins que le niveau de reference.

NORMES MLAIMALES DE PERFORMANCE VIDEO

Impedance d'entree video

Norme - L'impedance d'entree video d'un emetteur de television doit etre

de 75 ohms, non equilibres. L'affaitaissement des courants reflect -as
pour Les frequences jusqu'a 4,5 MHz doit etre d'au moins 26 dB.

7.2 Modulation

7.2.1 Definition - Le niveau maximal de La porteuse, Le niveau de suppression
et le niveau de reference au blanc sont conformes a ceux du systame
M/NTSC (voir annexe A).

7.2.2 La Capacite de modulation - Methode de mesure - Au moyen de
l'installation d'essai normale et de La porteuse vision demodulae, faire
fonctionner l'emetteur a sa puissance nominale a l'aide d'un signal
video en escalier normal a un niveau de 50 p. 100 NMI (voir annexe B).
Regler l'oscilloscope de facon a obtenir 100 p. 100 au niveau maximal de
la porteuse et zero, au niveau nut de la porteuse. Regler La modulation
jusqu'a ce que Le niveau de suppression atteigne 75 p. 100.

7.2.3 Norme minimale - Le niveau maximal de La porteuse doit demeurer entre 98
et 102 p. 100 du niveau original et le niveau de reference du blanc doit
etre de 12,5 p. 100, plus ou moins 2,5 p. 100.
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6.5 Intermodulation

6.5.1 Definition - Intermodulation (IM) products are beat signals generated by
various combinations of carriers of the nature mf1 + nf2 + pf3 where m,
n and p are integers. The visual, chrominance, and aural carriers can

combine to form iM products. The five predominant products, with
respect to picture carrier, are at plus or minus 920 kHz, plus or minus
2.66 MHz and plus 5.42 MHz.

6.5.2 Method of Measurement - The reference level used as 0 dB snail
correspond to the rated power output of the transmitter (visual). The

unit shall then be fed with a video test signal consisting of sync,
blanking and a 3.58 Mdz sinewave with an amplitude of 75 IRE units on a
50 percent APL pedestal. The unmodulated aural carrier shall be

present. The level of these carriers shall be adjusted so that their

amplitudes with respect to reference level are:

visual carrier
3.58 MHz subcarrier
aural carrier

-8 dB
-17 dB
-10 dB

The instantaneous peak levels of the predominant IM products shall be
measured on a spectrum analyzer or other suitable frequency selective
voltmeter.

6.5.3 Minimum Standard - The Level of the predominant EA products shall be at
least 50 dB below the reference Level.

MINIMUM VISUAL PERFORMANCE STANDARDS

Video Input Impedance

Standard - The standard video input impedance of a television
transmitter snail be 75 ohms unbalanced. The return loss for
frequencies up to 4.5 MHz shall be at Least 26 dB.

7.2 Modulation

7.2.1 Definition - Maximum carrier level, blanking level, and reference white
level are as specified for system M/NTSC (See Appendix A).

7.2.2 Modulation Capability - Method of Measurement - Using the standard test
set-up with demodulated video, operate the transmitter at rated output
with a standard stairstep video input at 50 percent APL (See Appendix
B). Set the oscilloscope for 100 percent at maximum carrier Level and
zero at zero carrier level. Adjust the modulation until blanking Level
is at 75 percent.

7.2.3 Minimum Standard - the maximum carrier level shall remain between 98 and
102 percent of the original, and the reference white level shall be at
12.5 percent plus or minus 2.5 percent.
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7.2.4 Stabilit6 de modulation - M5thode de mesure - Utiliser le meme montage

qu'au paragraphe 7.2.2. Amener le NMI en escalier a 10 p. 100 et a 90

p. 100.

7.2.5 Norme minimale - Pour un NMI situe entre 10 et 90 p. 100, le niveau

maximal de la porteuse ne doit pas varier de plus de 5 p. 100 et Le

niveau de suppression, de plus de 1,5 p. 100 du niveau maximum de La

porte use.

7.2.6 Distorsion de durge de l'ordre dune trame - MSthode de mesure - A

l'aide du montage utilise. en 7.2.2, remplacer le signal d'entrSe en

escalier par un signal en fenetre. Observer l'oscilloscope a la

frdquence de trame, Le rStablisseur de courant continu Stant mis hors

circuit.

7.2.7 Norme minimale - L'inclinaison du signal en fenetre ne doit pas depasser

de plus de 2 p. 100 l'amplitude globale de La fenetre (entre le niveau

de suppression et Le niveau du reference de blanc).

7.2.8 Ronflement de modulation - Mgthode de mesure - Avec le meme montage

qu'au paragraphe 7.2.2 (escalier normal avec un NMI de 50 p. 100),

retirer Le rStablisseur de courant continu de l'oscilloscope et

raccorder un filtre passe -bas a l'entree de Poscilloscope. Le filtre

devrait att6nuer d'au moins 20 dB Les frSquences supGrieures a 10 kHz.

Observer s'iL y a des ondulations ou un ronflement a la frequence de

trame.

7.2.9 Norma minimale - Le ronflement et l'onduLation crate-a -crate doiveat

etre d'au moins 40 dB au-dessous du niveau maximal de la porteuse.

7.2.10 Bruit de modulation - M5thode de mesure - Avec le meme montage qu'au

paragraphe 7.2.2 (escalier normal avec un NMI de 50 p. 100), brancher un

appareil de mesure de bruit video ou un appareil de mesure par insertion

de bruit entre le demodulateur et l'oscilloscope. Mesurer le bcuit non

ponderS.

7.2.11 Norme minimale - Le rapport du signal video crate -a -crate excLuant La

synchronisation au bruit efficace non pondgre doit etre d'au moins 50

dB.

7.2.12 LinSarit8 hautefrSquence (HF) - M6thode de mesure - Avec Le meme montage

qu'au paragraphe 7.2.2 (escalier normal avec un NMI de 50 p. 100),

comparer l'amplitude relative des diverses marches. La caractSristique

de Linearit6 hautefrSquence (HF) correspond a la difference la plus

importante entre Les amplitudes relatives de deux marches.

7.2.13 Norme minimale - La caracteristique de linearite radiofrequence ne dolt

pas exceder 20 p. 100 (1,6 dB).

7.3 Gain diffSrentiel

7.3.1 Definition - Le gain differential est La difference du gain du systeme

pour un faible signal sinusoidal haute frSquence a deux niveaux d'un

signal basse frSquence sur lequel le signal HF est superpose.
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7.2.4 Modulation Stability - Method of Measurement - With operation as in
7.2.2, vary the stairstep APL to 10 percent and to 90 percent.

7.2.5 Minimum Standard - At APL between 10 percent and 90 percent, tne maximum
carrier Level shall not vary by more tnan 5 percent, and the blanking
level by more than 1.5 percent of maximum carrier level.

7.2.6 Field Time Distortion - Method of Measurement - Retaining the set-up in
7.2.2, replace the stairstep input signal with a window signal. View
the oscilloscope at field rate with DC restoration disabled.

7.2.7 Minimum Standard - The tilt on the window signal shall not exceed 2
percent of the overall window amplitude between blanking and reference
white Level.

7.2.8 Modulation dum - Method of Measurement - With operation as in 7.2.2
(standard stairstep at 50 percent APL), remove DC restoration from the
oscilloscope and insert a low-pass filter at the oscilloscope input.
The filter snould attenuate frequencies above 10 kHz by at Least 20 dB.
Examine the waveform at field rate for ripple or hum.

1.2.9 Minimum Standard - The peak -to -peak ripple and hum shall be at Least 40
dB below maximum carrier level.

7.2.10 Modulation Noise - Method of Measurement - Using the set-up as in 7.2.2
(standard stairstep at 50 percent APL), connect a video noise meter or a
noise insertion test set between the demodulator and the oscilloscope.
Measure tne unweighted noise.

7.2.11 Minimum Standard - The ratio of the peak -to -peak video excluding sync to
unweighted IRKS noise shall be at Least 50 dB.

7.2.12 RF Linearity - Method of Measurement - Witn the set-up as in 7.2.2
(standard stairstep at 50 percent APL), compare the relative amplitude
of each step. The greatest difference between the relative amplitudes
of any two steps is the RF linearity characteristic.

7.2.13 Minimum Standard - The RF linearity characteristic shall not exceed 20
percent (1.6 dB).

7.3 Differential Gain

7.3.1 Definition - Differential gain is the difference in gain of the system
for a small high frequency sine wave signal at two levels of low
frequency signal upon which it is superimposed.
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7.3.2 Methode de mesure - injecter a l'emetteur un signal normal d'entree,
module avec un signal en escalier auquel sont superposes des signaux
sinusoidaux de 3,58 Mdz dont L'ampLitude de crete-a-crete est egale a 40
p. 100 de L'ampLitude comprise entre le niveau de suppression et Le
niveau de reference du blanc. Prendre un echantillon du signal de
sortie et Le detecter, a l'aide d'un demodulateur lingaire, (ou d'un
demodulateur possedant des caracteristiques connues, et en appliquant
Les facteurs de correction pertinents) et par l'intermediaire d'un
fiLtre passe-naut, envoyer La partie vision a un oscilloscope ou tout
autre moyen approprie permettant d'observer la composante 3,58 MHz du
signal d'essai. Tout ecart par rapport a l'amplitude constante du
signal de 3,58 MHz, quand on l'examine a la frequence de Ligne, est la
variation de gain differentiel. Le gain differentiel a un point
queLconque est Le rapport, exprime en dB, entre L'amplitude de La region
d'amplitude maximale et celle du point en question (voir annexe D).
Effectuer les mesures a 10, 50 et 90 p. 100 du NMI.

7.3.3 Norme minimale - Le gain differentiel ne doit pas depasser 15 p. 100

(1,2 dB).

7.4 Phase differentielle

1.4.1 Definition - La phase diffgrentielle est La difference du decalage de
phase dans le systeme, pour un faible signal sinusoidal haute frequence
a deux niveaux d'un signal basse frequence sur Lequel le signal rIF est
superpose.

7.4.2 Methode de mesure - Utiliser Le mama montage qua pour La mesure du gain
differentiel et Le mame signal d'entree; prendre un ecnantillon du
signal de sortie, Le detecter et L'envoyer sur un phasematre. Effectuer
les mesures a 10, 50 et 90 p. 100 du niveau moyen d'image (voir annexe
0).

7.4.3 Norme minimale - La phase differentielle doit se situer entre plus ou
moins 7 degras de La salve de couleur, et dans son ensemble, ne pas
depasser 10 degres.

7.5 Retard de groupe

7.5.1 Definition - Le retard de groupe est le taux de variation de La phase
avec la frequence.

7.5.2 Methode de mesure - Effectuer les mesures aLors que l'emetteur debite
dans La charge d'essai normale et utiliser du materiel de mesure
commercial de retard de groupe, dans des conditions normales de
fonctionnement.

7.5.3 Nome minimale - Le retard de groupe doit demeurer dans Les Limites
etablies a l'annexe C.

7.6 Caracteristique amplitude/frequence y compris L'attenuation des bandes
laterales

7.6.1 Definition - La caracteristique de L'ampLitude en fonction de La
frequence est la variation du gain en fonction de la frequence.



7.3.2 Method of Measurement - The transmitter shall be fed a stairstep signal
upon which is superimposed a 3.58 Mdz sine wave signal whose
peak -to -peak amplitude is 40 percent of the amplitude between blanking
and reference white. Using a linear demodulator (or a demodulator of
known characteristics, and applying appropriate correction factors), tne
output is sampled and detected and the visual portion passed tnrough a
high pass filter to an oscilloscope, or any other suitable means of
observing the 3.58 Mdz component of the test signal.. Any deviation from
a constant amplitude display of the 3.58 MHz signaL, when viewed at the
line rate frequency, is the differential gain variation. The
differential gain at any point is the difference expressed in percent of
the amplitude of the maximum amplitude region compared to the amplitude
of the point under consideration (See Appendix D). Observe differential
gain at 10, 50 and 90 percent APL.

7.3.3 Minimum Standard - The differential gain shall not be greater than 15
percent (1.2 d8).

7.4 Differential Phase

7.4.1 Definition - Differential pnase is the difference in phase shift through
the system for a small high frequency sine wave signal at two levels of
a low frequency signal upon which it is superimposed.

7.4.2 Method of Measurement - Using the same set-up as for differential gain
and with the same input signal, the output is sampled and detected and
passed to any suitable pnase measuring equipment. Measurements shall be
made at 10, 50 and 90 percent APL (See Appendix D).

1.4.3 Minimum Standard - The differential phase shall be within plus or minus
7 degrees of the colour burst and shall not exceed 10 degrees overall.

7.5 Group Delay

7.5.1 Definition - Group delay is the rate of cnange of phase characteristic
with frequency.

7.5.2 Method of Measurement - The measurement shall be made using commercial
group delay measuring equipment under standard operating conditions,
with the transmitter connected into the standard test Load.

7.5.3 Minimum Standard - The group delay shall be within the limits shown in
Appendix C.

7.6 Amplitude/Frequency Characteristics including Sideband Attenuation

7.6.1 Definition - The amplitude versus frequency characteristic of a system
is the variation of the gain with frequency.



7.6.2 Metnode de mesure - Pour cet essai, mettce la porteuse son hors circuit
et faire fonctionner l'emetteur A la puissance nominale de sortie, Le
signal video d'entree etant un signal de synchronisation, de suppression
et un decollement du niveau du noir variable sur Lequel on superpose un
signal de balayage de 10 MHz, de 20 unites IRE. Regler tout d'abord le
decollement du niveau du noir 4 50 unites IRE. Prendre un Schantillon
du signal de sortie de l'emetteur et l'injecter dans un recepteur de
poursuite (analyseur de bandes laterales ou analyseur de spectre) et
afficner sur l'oscilloscope la game des frequences comprises entre plus
ou moins 5,0 MHz de La porteuse vision. Regler le niveau de reference
0 dB sur le signal de sortie, au niveau de la porteuse vision plus 200
kHz.

7.6.3 Norme minimale - La caracteristique de L'amplitude en fonction de La
frequence entre la porteuse vision plus ou moins 5 MHz dolt se maintenir
dans les Limites indiquees a l'annexe E.

NORMES MINIMALES DE PERFORMANCE AUDIO

Impedance d'entree audio

Norme - L'impedance d'entree audio de l'emetteur doit etre une charge
nominale de 600 ohms equilibree par rapport au sol.

8.2 Niveau d'entree pour une moduLation a 100 p. 100

8.2.1 Norme - Le niveau d'entree audio normal pour une modulation a 100 p. 100

(plus ou moths 25 KHz de deviation) doit etre de plus 3 dBm plus ou
moins 2 dB (0 dBm = 1 mW).

8.3 Reponse basse frequence

8.3.1 Definition - La reponse basse frequence d'un Smetteur a modulation de
frequence est le rapport en dB, entre les tensions d'entree, necessaire
pour obtenir un taux de modulation constant.

8.3.2 Methode de mesure - Utiliser Le montage normal d'essai ainsi que La
preaccentuation normale de 75 microsecondes. Determiner Le signal
d'entree BF necessaire pour maintenir un taux de modulation constant a
100 p. 100 a un nombre suffisant de points dans La gamma des frequences
comprises entre 100 Hz et 15 kHz, pour pouvoir tracer une courbe de
reponse.

8.3.3 Norme minimale - Les courbes de reponse basse frequence doivent passer
sur ou entre les courbes limites de l'annexe F.

8.4 Distorsion harmonique basse frequence

8.4.1 Definition - La distorsion harmonique basse frequence est La teneur en
harmoniques du signal BF qui est produit par l'emetteur.
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7.6.2 Method of Measurement - For this test the aural carrier shall be turned
off and the transmitter shall be operated at rated power output with
video input consisting of sync, blanking, and a variable pedestal on
which is superimposed a 10 MHz sweep signal of 20 IRE units. Initially
set the pedestal to 50 IRE units. Sample the transmitter output and
feed to a tracking receiver (sideband analyser or spectrum analyser) and
display the frequency range from visual carrier minus 5.0 MHz to visual
carrier plus 5.0 MHz on the oscilloscope. Set the zero dB reference to
the output level at visual carrier plus 200 KHz.

7.6.3 Minimum Standard - The amplitude versus frequency characteristic between
visual carrier minus 5.0 MHz and plus 5.0 MHz shall be within the Limits
shown in Appendix E.

MINIMUM AURAL PERFORMANCE STANDARDS

Audio Input Impedance

Standard - The transmitter audio input impedance shall be a nominal 600
ohm connection balanced to ground.

8.2 input Level for 100 percent Modulation

8.2.1 Standard - The standard audio input level for 100 percent modulation
(+25 kHz frequency deviation) shall be plus 8 dBm (0 dBm = 1 mW) plus or
minus 2 dB.

6.3 Audio Frequency Response

8.3.1 Definition - The audio frequency response of a frequency modulated
transmitter is the ratio of input voltages, expressed in dB, required to
obtain a constant percentage of modulation.

8.3.2 Method of Measurement - The standard test set-up shall be used. The
normal 75 microsecond pre -emphasis shall be employed. The audio input
to maintain constant modulation level of 100 percent shall be determined
at a sufficient number of points over the frequency range of 100 Hz to
15 kHz to enable a curve to be plotted.

8.3.3 Minimum Standard - The audio frequency response curve shall Lie on or
between the limiting curves of Appendix F.

8.4 Audio Frequency Harmonic Distortion

8.4.1 Definition - The audio frequency harmonic distortion is the harmonic
content of the audio signal contributed by the transmitter.
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8.4.2 Metaode de mesure - Mesurer la distorsion harmonique BF en demodulant un
echantillon du signal de sortie HF de Pemetteur au moyen d'un
dispositif ayant une distorsion efficace propre inferieure a 0,25 p.
100, et en injectant Le signal dans un analyseur de bruit et de
distorsion. Le signal d'entree BF doit etre excite par une source ayant
une distorsion efficace inferieure a 0,1 p. 100. Pour cet essai,
l'emetteur doit comprendre un circuit de preaccentuation de 75
microsecondes et le demoduLateur doit comprendre un circuit de
desaccentuation de 75 microsecondes.

8.4.3 Norme minimale - Pour toutes les frequences de modulation comprises
entre 100 Hz et 15 kHz a 100 p. 100 de modulation, La distorsion basse
frSquence combiage, y compris toutes Les harmoniques allant jusqu'a 30
Luiz, ne doit pas depasser 5 p. 100.

8.5 Niveau de bruit MF sur La porteuse

8.5.1 Definition - Le bruit de modulation de frequence sur La porteuse est la
modulation de frequence residueLle qui provient de perturbations
produites dans l'emetteur meme, dans la bande de 100 Hz a 15 kHz. Son
niveau doit etre exprime sous forme de rapport entre la deviation
residuelle de frequence en l'absence de modulation et La deviation de
frequence a 100 p. 100 de modulation. La preaccentuation norma1e de 75
microsecondes doit etre utilisee.

8.5.2 Methode de mesure - Extraire un echantillon du signal de sortie HF de
l'emetteur et l'appliquer A un appareil de mesure de distorsion et de
bruit, a travers un demoduLateur convenable. La caracteristique de
reponse aux frequences du demodulateur doit etre en deca de plus ou
moins 1 dB de La courbe normale de desacceatuation de 75 microsecondes,
de 100 Hz a 15 kilt. Prendre Les Lectures du signal de sortie avec
modulation normale d'essai 4 100 p. 100 et sans modulation, mais avec
les bornes d'entree terminees dans leur impedance caracteristique.

8.5.3 Nome minimale - Le niveau de bruit doit etre d'au moins 50 dB
au-dessous du niveau correspondent avec 100 p. 100 de modulation (plus
ou moins 25 kHz de deviation).
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8.4.2 Method of Measurement - The audio frequency harmonic distortion shall be
measured by demodulating a sample of the RF output of the transmitter
through a device having lass than 0.25 percent inherent RMS distortion
and feeding the signal to a noise and distortion analyser. The audio

input shall be supplied from a source having less than 0.1 percent RMS
distortion. For this test the transmitter shall include a 75
microsecond pre -emphasis circuit and the demodulator shall include a 75

microsecond de -emphasis circuit.

8.4.3 Minimum Standard - At any modulating frequency between 100 Hz and 15 kHz
at 100 percent modulation, the combined audio frequency distortion
including all harmonics up to 30 kHz shall not exceed 5 percent.

8.5 Frequency Modulation Noise Level on Carrier

8.5.1 Definition - The frequency modulation noise on the carrier is the
residual frequency modulation resulting from disturbances produced in
the transmitter itself within the band of 100 Hz to 15 kHz. Its level

shall be expressed as the ratio of the residual frequency swing in the
absence of modulation to the frequency swing at 100 percent modulation.
The normal 75 microsecond pre -emphasis shall be employed in the

transmitter.

8.5.2 Method of Measurement - A sample of the RF output of the transmitter
shall be fed to a distortion and noise meter, via a suitable
demodulator. The frequency response characteristic of the demodulator
shall be witnin plus or minus 1 dB of the normal 75 microsecond
de -emphasis curve from 100 dz to 15 kHz. Readings shall be made of the
output with standard test modulation of 100 percent and without
modulation, but with the input terminated in its characteristics
impedance.

8.5.3 Minimum Standard - The ratio shall be at least 50 dB below 100 percent
modulation (plus or minus 25 kdz swing).



9. PRESCRIPTIONS RELATIVES AU MATERIEL

9.1 Conception - Les emetteurs doivent etre concus suivant Les ragLes
courantes de l'art.

9.2 PLaque d'identification - Chaque emetteur devra etre pourvu d'une plaque
assujettie solidement a l'exterieur et en un endroit bien en vue, sur
laquelle seront inscrits de fac..on permanente Le numero d'homologation,
le nom du fabricant, le nom et la puissance nominaLe de l'appareil, et
Le numero de serie ainsi que tout autre renseignement servant A
identifier complatement l'appareiL. Toutes Les autres unites connexes
doivent etre convenablement identifiees.

9.3 Protection du personnel - L'emetteur doit etre construit de maniere que
tous les organes dangereux soient compretement a l'abri de toute
manipulation ou qu'fls soient munis de dispositifs pouvant proteger
l'utilisateur de tout contact accidentel. L'emetteur doit etre
suffisamment renferme pour assurer La securite du personnel pendant son
fonctionnement.

9.4 Changements et modifications - Tout changement de conception ou de
materiel, autre que le remplacement des pieces defectueuses par des
piAces equivalentes, apporte a un appareiL homologue entratnera
l'annulation de l'homologation.

PubLication autorisee par Le
ministre des Communications
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Jonn deMercado



9. EQUIPMENT REQUIREMENTS

9.1 Design - Transmitters shall be designed according to good current
engineering practice.

9.2 Nameplate - There shall be securely fastened to each transmitter in a
conspicuous external location, a nameplate having permanently marked
thereon, the type -approval number, the manufacturer's name, name and
rating of the unit and serial number, together with sufficient other
information to identify the unit completely. All other units associated
witn it shall be suitably identified.

9.3 Protection of Personnel - The transmitter shall be so constructed that
all hazardous components are totally enclosed, or protected from
accidental contact by personnel. The transmitter enclosure shall be
sufficient to provide adequate personnel safety during operation.

9.4 Equipment Changes and Modification - No design or equipment changes
outside of the replacement of defective component parts by equivalent
parts shall be made to an approved equipment without voiding the
approval.

Issued under the Authority of
the f Communications

47
Dr. John deMercado
Director General
Telecommunication Regulatory
Service.
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Average Picture Level (APL)

APL or average picture level is
defined as the average signal
level, with respect to blanking
level, during active scanning
time (integrated over a frame
period, excluding blanking
intervals), expressed as a per-
centage of the difference
between the blanking and refe-
rence white levels.
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Niveau Moyen d'Image

Le niveau moyen d'image est defini
comme etant le niveau moyen du signal,
par rapport au niveau de suppression
pendant le temp reel de balayage de
l'image (integre sur une periode de
trame, en excluant les intervalley
de suippressioll,exprime en pourcentage
de la difference entre le niveau
de suppression et le niveau de reference
du blanc.
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RSS 155/8

TELEVISION BROADCASTING TRANSLATORS OPERATING

IN THE 54-88 MHz, 174-216 MHz AND 470-806 MHz FREQUENCY BANDS

1. INTENT

1.1 This specification sets forth the minimum standards required for the
type approval of television translators described by the above
specification title. Television translators approved under this
Specification are considered technically suitable for broadcast
undertakings for which a Technical Construction and Operating
Certificate (TCOC) is required in accordance with the provisions of
the Radio Act.

2. SLIER&

2.1 Those seeking type -approval of equipment under this Specification
shall satisfy the Department at their own expense that the equipment
actually meets this Specification.

2.2 Notwithstanding the fact that a particular piece of equipment meets
this Specification, the Department reserves the right to require that
adjustments be made to that equipment wherever it causes interference
within the meaning of the Radio Act.

2.3 The Department reserves the right to revise this Specification.

2.4 This Specification covers the television translator proper: namely,

from the RF input terminals to the output terminals including any
output filters.

2.5 In the event that the equipment fails to function during type -approval
tests under this Specification, all tests affected by the failure
shall be repeated after the trouble has been corrected.
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2.6 Le translateur de television doit pouvoir satisfaire aux normes du
present Cahier des charges pour chaque canal pour lequel it est congu
pour fonctionner. a sa puissance nominale de fonctionnement (voir

egalement 6.1).

3. PROCEDURE ET CAHIER DES CHARGES CONNEXES

3.1 Procedure numero 100 concernant les normes radioelectriquea -
Procedure e suivre pour obtenir l'homologation de materiel radio.

3.2 Cahier des charges numero 11 sur la radiodiffusion - Conditions
requises pour Petablissement dune station emettrice de television.

4. CONDITIONS NORMALES D'ESSAI

4.1 Definition - Les conditions normales d'essai sont celles qui
s'appliquent A un translateur de television lorsqu'il est soumis A un
essai relatif aux exigences minimales. Ces conditions sont

applicables, sauf indication contraire. Si aucune condition
particuliere West prescrite lors des essais, ces derniers devront
etre effectues selon les conditions normales de fonctionnement de
l'appareil precisees par le fabricant, et ces conditions devront etre
inscrites dans le rapport d'essai.

4.2 Tension normale d'essai - La tension normale d'essai doit etre Tune
des tensions d'alimentation nominales precisees par le fabricant.

4.3 Temperature normale - La temperature normale doit etre de 20 degres C,

plus ou moins 5 degres C. La temperature reelle doit etre consignee
dans le rapport d'essai.

4.4 Charge d'essai normale - La charge d'essai normale doit consister en
une impedance de reactance pratiquement nulle et de resistance egale
l'impedance caracteristique de la charge a laquelle le translateur est

congu pour etre raccorde. L'impedance de la charge d'essai doit etre
essentiellement constante sur toute la bande des frequences

d' exploitation.

4.5 Frequences normales d'essai - Les frequences normales d'essai sont les
frequences porteuses son et vision du canal sur lequel le translateur
de television est congu pour fonctionner.



2.6 The television translator shall be capable of meeting the standards in

this Specification on each channel at the rated power output for which
it is designed to operate (see also 6.1).

3. RELATED PROCEDURE AND SPECIFICATION

3.1 Radio Standards Procedure Number 100 - Procedure to obtain Type -
Approval of Radio Equipment.

3.2 Broadcast Specification Number 11 - Requirements for the Establishment

of a Television Broadcasting Station.

4. STANDARD TEST CONDITIONS

4.1 Definition - Standard test conditions are those conditions which shall
apply to a television translator while it is being tested for minimum
requirements. These conditions apply unless otherwise specified.
Where no special conditions are called for in the test, the conditions
shall be those specified by the manufacturer for normal operation, and
these shall be stated in the test report.

4.2 Standard Test Voltage - Shall be one of the rated power supply

voltages specified by the manufacturer.

4.3 Standard Temperature - Shall be 20 degrees C plus or minus 5 degrees C.
Actual temperature shall be recorded in the test report.

4.4 Standard Test Load - Shall consist of an impedance of substantially
zero reactance and a resistance equal to the surge impedance of the
load into which the television translator is designed to operate. The
test load impedance shall be essentially constant over the band of
frequencies being considered.

4.5 Standard Test Frequencies - Shall be the visual and aural carrier
frequencies of the channel for which the television translator is
designed to operate.
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4.6 Signaux d'entree normaux d'essai - Le signal normal d'essai dolt etre
compose d'une porteuse vision modulee par le signal video normal
d'essai forme des signaux de synchronisation, de suppression et de
palier du noir de 7.5 IRE, de meme que d'une porteuse son modulee par
un signal sinusoidal de 400 Hz. Les frEquences des porteuses vision
et son doivent etre celles du canal d'entree du translateur de
television. La valeur nominale du niveau du signal d'essai dolt etre1 mV aux bornes de l'impedance d'entree de 50 ou 75 ohms et ce niveau
du signal d'essai dolt etre variable. Le rapport de puissance
son/vision dolt etre d'au moins 10 p. 100 et d'au plus 20 p. 100. De
plus, une partie du signal emis par le translateur soumis a l'essai
doit etre couplee A l'entree, de sorte que rentree comporte
100 mV du signal de sortie.

4.7 Materiel normal d'essai - Toutes les mesures doivent etre effectuees
au moyen d'appareils ayant une precision suffisante pour que leur
utilisation n'entache d'aucune erreur appreciable les resultats des
mesures effectuees sur le translateur a l'essai.

4.8 Montage normal d'essai - Sauf indication contraire, tous les essais
doivent etre effectues avec les porteuses son et vision modulees et la
puissance de sortie du translateur dolt etre la puissance de sortie
nominale. Au cours des essais sur la porteuse son, la porteuse vision
dolt etre modulee par une onde video en forme d'escalier d'un niveau
moyen d'image (NMI) de 50 p. 100 (voir l'annexe E). Au cours des
mesures video, la porteuse son dolt etre modulee A 100 p. 100 par une
onde sinusoidale de 400 Hz. Pour les essais qui necessitent une
sortie video demodulee, un oscilloscope doit etre etalonne au moyen
d'un detecteur lineaire ou d'un detecteur dont retalonnage de
linearite est connu. On dolt prevoir un moyen d'etablir une reference
de porteuse nulle sur l'oscilloscope. Un demodulateur normal ou un
detecteur dolt etre precede de deux filtres RF montes de telle sorte
qu'il soit possible de commuter l'un ou l'autre sur le detecteur. Le
filtre passe-bande vision dolt avoir une attenuation A la frequence
porteuse son d'au moins 50 dB par rapport A l'amplitude de la porteusevision. Sa caracteristique dolt etre une ligne horizontale entre la
frequence porteuse vision et cette meme frequence plus 1 MHz, a plus
ou moins 1 dB par rapport e l'amplitude de la porteuse vision. Le
filtre passe-bande son dolt avoir une attenuation A la frequence
porteuse vision d'au moins 40 dB par rapport A l'amplitude de la
porteuse son. Sa caracteristique dolt etre telle qu'aucune distorsion
appreciable West introduite lorsque la porteuse son est modulee A
plus ou moins 50 kHz et que les bandes laterales de la porteuse vision
modulee par une onde video en forme d'escalier soient attenuees d'aumoins 40 dB par rapport A la porteuse son.

4.8.1 Pendant tous les essais, sauf indication contraire, les filtres de
sortie doivent etre montes entre le translateur et le point
d'echantillonnage determine pour l'essai en cours.

4.9 Periode de rechauffement - Mettre en marche le translateur et le
materiel d'essai au moins 30 minutes avant de commencer l'essai.
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4.6 Standard Test Input Signals - The standard test signal shall consist
of a picture carrier modulated with the standard video test signal
consisting of sync and blanking and 7.5 IRE set-up and a sound carrier
modulated with a 400 Hz sine wave. The frequencies of the picture and
sound carriers shall be those of the input channel for the television
translator. The level of the test signal shall have a nominal value
of 1 millivolt measured across the input impedance (50 or 75 ohms) and
shall be variable. The sound to vision power ratio shall not be less
than 10 percent nor more than 20 percent. Additionally, a sample of
the signal being transmitted from the translator under test shall be
coupled back to the input so that 100 mV of the output signal is
present at the input.

4.7 Standard Test Equipment - All measurements shall be made with
instruments having sufficient accuracy to ensure that no appreciable
error results in the measurements of the television translator under
test, due to test equipment.

4.8 Standard Test Set-up - Unless otherwise stated all tests shall be made
with both the aural and visual carriers modulated and the power output
of the television translator shall be its rated output. During the

course of aural measurements the visual shall be modulated with a
staircase video waveform of 50 per cent average picture level (APL).
See Appendix E. During the course of video measurements the aural
carrier shall be modulated to 100% with a 400 Hz sine wave. For tests
requiring a demodulated video output, an oscilloscope shall be
calibrated using a linear detector or one for which a linearity

calibration is known. Provis±on shall be made for establishing zero

carrier reference on the oscilloscope. A standard demodulator or a
detector shall be preceded by two RF filters connected such that one
or the other may be switched alternately to the detector. The visual
pass filter is to have an attenuation at aural carrier frequency of at

least 50 dB relative to visual carrier amplitude. Its characteristic
shall be flat within plus or minus 1 dB relative to the visual carrier
amplitude between visual carrier frequency and visual carrier
frequency plus 1 MHz . The aural pass filter shall have an
attenuation at visual carrier frequency of at least 40 dB relative to
aural carrier amplitude. Its characteristic shall be such that no
appreciable distortion is introduced when the aural carrier is
modulated plus or minus 50 kHz and the sidebands of the visual
carrier when modulated with a staircase video waveform shall be
attenuated by at least 40 dB relative to aural carrier.

4.8.1 Unless otherwise stated, all tests shall be performed with any output
filters connected between the television translator and the sampling
point for the test concerned.

4.9 Warm-up Time - The television translator and test equipment shall be
switched on at least 30 minutes before any test is started.



5. NORMES DU TRANSLATEUR

5.1 Systeme de transmission - Un translateur de television se compose de
tous les appareils necessaires pour transformer les signaux d'entree
normaux en signaux de sortie normaux conformes a ceux du systeme

M/NTSC (voir l'annexe A).

5.2 Type d'emission - Le symbole employe indique le type de modulation et
d'emission utilise pour les porteuses vision et son. Symboliquement,
le signal vision d'essai est du type C3F (modulation d'amplitude
bande laterale residuelle) et le signal d'essai son est du type F3E
(modulation de frequence).

5.3 Puissance nominale de sortie - La puissance nominale de sortie d'un
translateur de television doit etre celle de la porteuse vision en
crate.

5.4 Tensions nominales d'entree - Les tensions alternatives nominales
d'entree doivent etre monophasees, ou triphasees, a la frequence de
60 Hz. La tension, la frequence, la puissance maximale en kVA et le
facteur de puissance doivent etre indiques sur le translateur de
television.

5.5 Charge phase -a -phase - Le translateur de television, si sa puissance
nominale d'entree est superieure a 10 kVA, doit presenter une charge
equilibree a la source d'alimentation en alternatif de sorte que le
courant pour chacune des phases soit equilibre a 10 p. 100 de la

moyenne des trois courants.

6. MIMES MINIMALES

6.1 Puissance nominale de sortie video

6.1.1 Definition - La puissance nominale de sortie video du translateur de
television doit etre la puissance moyenne en crete de modulation
pendant l'emission d'une impulsion de synchronisation.

6.1.2 Methode de mesure - Le signal d'essai est le signal normal d'essai, a

l'exception de la porteuse son qui est coupee. Raccorder la sortie a

la charge d'essai normale. Mesurer la puissance moyenne de sortie.

La puissance en crete de modulation est la puissance moyenne de sortie
multipliee par le coefficient 1,82.

6.1.3 Norme - La puissance nominale de sortie normale du translateur de
television doit etre celle indiquee par le fabricant. Le translateur

doit etre reglable de maniere a debiter la puissance nominale de
sortie lorsque la tension nominale d'entree en courant alternatif est
de 5 p. 100 superieure ou inferieure a la valeur nominale.
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5. TELEVISION TRANSLATOR STANDARDS

5.1 Transmission System - A television translator consists of all the
apparatus necessary to convert the standard input signals to standard
output signals as specified in television system M/NTSC (see Appendix
A).

5.2 Type of Emission - The designation of modulation and emission refers
to the manner in which the visual and aural test carriers are
modulated and transmitted. The visual test signal shall employ C3F
(vestigial sideband amplitude modulation) and the aural test signal
shall employ F3E (frequency modulation).

5.3 Power Output Rating - The power output rating of a television
translator is that of the peak visual carrier.

5.4 Power Supply Rating - The AC voltage input shall be single phase or
three phase, at a frequency of 60 Hz. Voltage, frequency, maximum kVA
rating, and power factor shall be indicated on the television
translator.

5.5 Phase -to -Phase Loading - The television translator, if rated above 10
kVA input, shall present a balanced load to the AC mains such that the
current in each phase shall be balanced within ten percent of the
average of the three currents.

6. MINIMUM STANDARDS

6.1 Visual Power Output Rating

6.1.1 Definition - The visual power output rating of a television translator
shall be the peak envelope power which is the average power during a
synchronizing pulse.

6.1.2 Method of Measurement - The standard test signal shall be employed
with the exception that the aural carrier shall be switched off. The

output shall be connected to the standard test load. Measure the
average power output. The peak envelope power is the measured average
power output multiplied by a factor of 1.82.

6.1.3 Standard - The standard rating of power output for the television
translator shall be as specified by the individual manufacturer. The

television translator shall be capable of being adjusted to deliver
the rated visual power output when the AC input voltage is 5 percent
above or below rated value.
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6.1.4 Le rapport d'essai doit preciser les limites de puissance de sortie A
l'interieur desquelles le translateur est conforme au present cahier
des charges.

6.1.5 Le reglage de la puissance de sortie du translateur doit permettre le
fonctionnement de l'appareil jusqu'A au moins 3 dB au-dessous de la
puissance de sortie nominale.

6.2 Stabilite de la frequence porteuse

6.2.1 Definition - La stabilite de la frequence porteuse du translateur de
television est la mesure de la capacite du translateur a conserver une
frequence moyenne d'essai.

6.2.2 Methode de mesure - Apres une periode de rechauffement d'une heure, A
la tension nominale d'entree, mesurer la frequence de la porteuse
vision A toutes les minutes, pendant 15 minutes. D'apres les
resultats obtenus, calculer la frequence moyenne d'essai. Mesurer
ensuite la frequence d'exploitation A des temperatures ambiantes de 5
degres C et 45 degres C aux trois valeurs suivantes de la tension
d'alimentation pour chacune de ces temperatures, soit: 85, 100 et 115
p. 100 de la tension nominale d'alimentation.

Lorsqu'il West pas possible de soumettre le translateur au complet
aux conditions d'essai prescrites, on peut isoler les elements qui
determinent la frequence du translateur (oscillateur locale 0.L.) et
les mesurer separement dans les conditions prescrites.

6.2.3 Norme minimale - La frequence de la porteuse vision doit se maintenir
en de9A de plus ou moins 500 Hz de la frequence moyenne d'essai.

6.3 Intermodulation

6.3.1 Definition - Les produits d'intermodulation (IM) sont des signaux de
battement produits par diverses combinaisons de porteuses du type
mf1+nf24-pf3, o0 m, n et p sont des nombres entiers. Les porteuses
vision et son et la sous-porteuse de chrominance peuvent se combiner
pour former des produits d'intermodulation. Les sept principaux
produits, par rapport A la porteuse image, sont A plus ou moins 920
kHz, plus 2,66 MHz, moins 3,58 MHz, plus 5,42 MHz, plus 7,16 MHz et
plus 8,08 MHz.

6.3.2 Methode de mesure - Le niveau de reference doit correspondre A la
puissance de sortie nominale du translateur. Injecter au translateur
un signal A trois tonalites forme de la porteuse vision d'entree (non

modulee), de la porteuse son d'entree (non modulee) et d'une porteuse
representant la sous-porteuse de chrominance. Le niveau de ces
porteuses doit etre regle de sorte que leurs amplitudes, par rapport
au niveau de reference, soient les suivantes:

porteuse vision -8 dB

sous-porteuse A 3,58 MHz -17 dB

porteuse son -10 dB
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6.1.4 The test report shall state the power output limits over which the
television translator complies with this specification.

6.1.5 Power output adjustment of the television translator shall permit
operation to at least 3 dB below rated power output.

6.2 Carrier Frequency Stability

6.2.1 Definition - The carrier frequency stability of the television
translator is a measure of the ability of the television translator to
maintain a mean standard test frequency.

6.2.2 Method of Measurement - After a warm-up period of one hour at rated
power input voltage, measure the frequency of the visual carrier at
one minute intervals during a period of fifteen minutes. From those
measurements determine a mean test frequency. Then measure the
operating frequency at ambient temperatures of 5 degrees C and 45
degrees C and at the following three values of power supply voltage

for each of these temperatures: 85, 100 and 115 percent of nominal
supply voltage.

Where it is not practical to subject the complete translator to the
specified test conditions, it is permissible to isolate and separately
measure the stability of the frequency -determining elements of the
translator (local oscillator L.0.) under the specified conditions.

6.2.3 Minimum Standard - The frequency stability of the visual carrier shall
remain within plus or minus 500 Hz of the mean test frequency.

6.3 Intermodulation

6.3.1 Definition - Intermodulation (IM) products are beat signals generated
by various combinations of carriers of the nature mf1 + nf2 + pf3
where m, n and p are integers. The visual and aural carriers and
colour sub -carrier can combine to form IM products. Seven predominant

products with respect to picture carrier, are at plus or minus 920
kHz, plus 2.66 MHz, minus 3.58 MHz, plus 5.42 MHz, plus 7.16 MHz and
plus 8.08 MHz.

6.3.2 Method of Measurement - The reference level shall correspond to the
rated power output of the translator. The television translator shall
be fed with a three -tone test signal consisting of the input visual
carrier (unmodulated), the input aural carrier (unmodulated) and a

carrier representative of the color subcarrier. The level of these
carriers shall be adjusted so that their amplitudes with respect to
the reference level are:

visual carrier

3.58 MHz subcarrier

aural carrier

-8 dB

-17 dB

- 10 dB
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6.3.3 Norme minimale - Les niveaux de tous produits IM y compris les
produits IM principaux ci-dessous doivent etre inferieurs de 51 dB auniveau de reference.

(a) image + 920 kHz

(b) image + 2,66 MHz

(c) image - 3,58 MHz

(d) image + 5.42 MHz

(e) image + 7,16 MHz

(f) image + 8,08 MHz

6.4 Rayonnements non essentiels

6.4.1 Definition - Les rayonnements non essentiels sont des rayonnements nondesires qui se produisent aux bornes de sortie du translateur detelevision, A des frequences differentes de celles des produits
d'intermodulation predominants decrits au paragraphe 6.3.1.

6.4.2 Methode de mesure - Faire fonctionner le translateur raccorde e la
charge d'essai norm ale, a la puissance nominale, sans modulation dansle cas de la porteuse son, et avec modulation au niveau normal du noir

le cas de laporteuse vision. Les deux signaux doivent etre presents. A l'aided'un dispositif d'echantillonnage, mesurer tous les rayonnements non
essentiels au-dessous de 1,8 GHz ou jusqu'e la troisieme harmonique dela frequence de la porteuse son, la frequence la plus basse etant
retenue. La tension de remission doit etre mesuree au moyen d'un
voltmetre accordable. L'attenuation, en fonction de la frequence du
dispositif d'echantillonnage de puissance ainsi que la charge utilisee
durant l'essai doivent etre connues dans la gamme de frequences
etudiee. Noter tous les rayonnements non essentiels en dB par rapportla puissance en crete de modulation, a l'exception de ceux de plusde 20 dB au-dessous des valeurs determinees dans 6.4.3.

6.4.3 Norme minimale - Les rayonnements non essentiels du translateur ne
doivent pas exceder les valeurs indiquees dans le tableau suivant:
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6.3.3 Minimum Standard - The levels of all IM products including the
following predominant IM products shall be at least 51 dB below the

reference level.

(a) picture + 920 kHz

(b) picture + 2.66 MHz

(c) picture - 3.58 MHz

(d) picture + 5.42 MHz

(e) picture + 7.16 MHz

(f) picture + 8.08 MHz

6.4 Spurious Emissions

6.4.1 Definition - Spurious emissions are unwanted emissions occurring at

the output terminals of the television translator, at frequencies

other than those at the predominant intermodulation products described

in Section 6.3.1.

6.4.2 Method of Measurement - The television translator shall be operated

into the standard test load at rated power. The aural carrier shall

be unmodulated and the visual carrier shall be modulated with normal

black level with set-up and sync. Both signals shall be present.
Using a sampling device, measure all spurious emissions below 1.8 GHz

or up to the third harmonic of the aural carrier frequency, whichever

is the lower. The voltage of the emission shall be measured with a

frequency selective instrument. The attenuation versus frequency
characteristics of the power sampling device and the load used in this

test shall be known over the range of frequencies involved. Record

all spurious outputs in dB relative to peak envelope power except

those more than 20 dB below the values in 6.4.3.

6.4.3 Minimum Standard - Spurious emissions of the television translator

shall not exceed the values given in the following table:
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Puissance du Rayonnements non

translateur essentiels Valeur maximale

Toute puissance

Au-dessous de
25 watts

A -4,5 MHz et
+9,0 MHz de la por-
teuse vision

-40 dB*

tous les autres -46 dBW

Au-dessus de a toutes les -(43 + 10 log P) dB*

25 watts harmoniques P = puissance (en watts)
ou -60 dB*,
la plus grande de ces
valeurs etant retenue

Au-dessus de
25 watts

tous les autres
rayonnements non
essentiels

-60 dB*

*Par rapport a la puissance en crete de modulation du translateur.

6.5 Rayonnement du meuble

6.5.1 Definition - Le rayonnement du meuble est constitue de toute emission
provenant du logement du translateur, autre que des bornes de sortie

normales.

6.5.2 Methode de mesure - Le translateur de television doit etre exploite a

la puissance de sortie nominale. Un doublet de reception place
successivement a trois endroits (en avant, en arriere et a gauche ou a
droite du translateur) et a une distance connue de 3 a 10 metres du
translateur doit etre connecte a un mesureur de champ etalonne ou a un

voltmetre accordable. Les mesures d'intensite de champ doivent etre
effectuees a toutes les frequences d'emission (y compris la frequence
fondamentale et les harmoniques des frequences porteuses vision et

son) jusqu'a 1,8 GHz ou a la troisieme harmonique de la frequence
porteuse son, la frequence la plus basse etant retenue. Lors de la
prise de mesures, l'antenne de reception doit etre tournee dans les
trois plans et le champ maximal de reception doit etre note (on doit

tenir compte du facteur de correction d'antenne et de la perte causee
par la ligne de transmission du materiel de mesure). A l'aide de la

formule d'espace libre suivante, calculer le niveau du champ de

reference.

E = 7v/ -13r volts par metre

ou P est la puissance nominale de sortie video en watts et r la

distance en metres.

6.5.3 Norme minimale - Le rayonnement non essentiel a toute frequence doit
etre inferieur d'au moins 54 dB aux niveaux d'intensite de champ de
reference etablis a l'exception des translateurs UHF fonctionnant a la
frequence fondamentale, pour lesquels les emissions non essentielles
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Translator Power

Any Power

Below 25 watts

Spurious Emissions Max. Value

at -4.5 MHz and +9.0 MHz -40 dB*

from visual carrier

all others -46 dBW

Above 25 watts at all harmonics

Above 25 watts

-(43 + 10 log P) dB*
P = power in watts
or -60 dB* whichever
is stronger

all other spurious -60 dB*

* Referred to peak envelope power of the translator

6.5 Cabinet Radiation

6.5.1 Definition - Cabinet radiation is any emission from the television
translator housing or enclosure from sources other than a normal
output port.

6.5.2 Method of Measurement - The television translator shall be operated at
rated power output. A receiving dipole, located alternately at a
known distance between three and ten metres from at least three sides
of the television translator (i.e. front, back, left or right hand
side), shall be connected to a calibrated field strength meter or
frequency selective voltmeter. Field strength measurements shall be
made of all emissions (including the fundamental and harmonics of the
visual and aural carrier frequencies) up to 1.8 GHz or the third
harmonic of the aural carrier frequency, whichever is the lower. For
the measurement, the receiving antenna shall be rotated in all three
planes and the maximum received field shall be noted (allowance shall
be made for antenna factor and transmission line loss of the measuring
equipment). Using the free space formula below, calculate the
reference field strength.

E = 7/P,r volts per metre

where P is the rated visual output power in watts and r is the

distance in metres.

6.5.3 Minimum Standard - Emissions at any frequency shall be at least 54 dB
below the calculated field strength reference level with the exception
that, for UHF translators at the fundamental frequency, emissions
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doivent etre inferieures de 48 dB au niveau de reference. Il West
pas necessaire de rapporter le rayonnement situe a plus de 70 dB au-
dessous des niveaux de reference.

7. NORMES MINIMALES DE PERFORMANCE RF

7.1 L'impedance d'entree RF non equilibree normale d'un translateur de
television doit etre de 50 ou 75 ohms. L'affaiblissement des courants
reflechis dans le canal d'entree complet ne doit pas etre inferieur
18 dB. Cette valear doit etre maintenue pour tout signal d'entree de
1 mV + 16 dB.

7.2 Facteur de bruit d'entree

7.2.1 Definition - Le facteur de bruit est une mesure de la contribution du
bruit du translateur de television au rapport total des signaux video
et audio/bruit.

7.2.2 Methode de mesure - Injecter au translateur de television un signal
normal d'essai de 1 mV d'amplitude et regler la commande manuelle de
gain de fagon e obtenir la puissance de sortie nominale. Le signal
d'entree doit alors etre rem place par le signal provenant d'un
indicateur de facteur de bruit.

7.2.3 Norme - Les valeurs du facteur de bruit d'un signal d'entree de 1

millivolt doivent etre les suivantes:

pour les canaux 2 A 13 7 dB maximum

pour les canaux 14 a 69 9 dB maximum

7.3 Performance de la commande automatique de gain

7.3.1 Definition - La performance de la commande automatique de gain (CAG)
est la faculte d'un translateur de television de maintenir constant le
niveau de sortie name si le niveau du signal d'entree qui lui est
injecte varie.

7.3.2 Methode de mesure - Injecter dans le translateur le signal normal
d'essai d'entree de 1 mV (0 dBmV). Faire varier le niveau entre
0 dBmV et +16 dBmV. Observer la variation de la puissance de sortie.

7.3.3 Norme - Le niveau de la puissance de crete de sortie du translateur
de television doit se maintenir en dega de + 0,5 dB pres de sa valeur
nominale.

7.4 Reponse amplitude RF/frequence

7.4.1 Definition - La courbe caracteristique amplitude/frequence d'un
appareil represente la variation du gain ou des pertes de cet appareil
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shall be at least 48 dB below the reference level. Any radiation
weaker than 70 dB below the reference level need not be recorded.

7. MINIMUM RF PERFORMANCE STANDARDS

7.1 The standard RF input impedance of the television translator shall be
50 or 75 ohms unbalanced. The return loss over the entire input
channel shall not be less than 18 dB. This value shall be maintained
for input signal levels of 1 mV + 16 dB.

7.2 Input Noise Figure

7.2.1 Definition - The noise figure is a measure of the noise contribution
of the television translator to the overall video and audio signal to
noise ratio.

7.2.2 Method of Measurement - The television translator shall be fed with a
standard test signal of 1 mV amplitude and the manual gain control
adjusted so as to obtain rated output power. The input signal shall

then be replaced by a signal from a noise figure meter.

7.2.3 Standard - The noise figure at 1 millivolt input signal level shall be

as follows:

for channels 2 to 13 7 dB maximum

for channels 14 to 69 9 dB maximum

7.3 _Automatic Gain Control Performance

7.3.1 Definition - The AGC performance is the ability of a television
translator to maintain a given output level while being fed a signal

of varying input level.

7.3.2 Method of Measurement - The translator shall be fed with the standard
test input signal of 1 mV (0 dBmV). Vary the level between 0 dBmV and
± 16 dBmV. Observe the power output variation.

7.3.3 Standard - The peak power output level of the television translator
shall remain within + 0.5 dB of its rating.

7.4 RF Amplitude vs. Frequency Response

7.4.1 Definition - The amplitude vs. frequency characteristic of a unit is
the variation with frequency of the gain or loss of that unit. This
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en fonction de la frequence. Cette caracteristique se mesure entre
les bornes d'entree et de sortie de l'appareil avec tous filtres de
sortie raccordes

7.4.2 Methode de mesure - Mettre la CAG hors circuit et injecter dans
l'appareil un signal d'entree sinusoidal de niveau normal et dont la
frequence est celle de la porteuse video du canal d'entree. Regler
ensuite l'appareil de fagon a obtenir la puissance de sortie nominale
aux bornes de la charge fictive. Ce niveau de sortie est alors
considere comme le niveau de reference. Garder constante l'amplitude
du signal et faire varier la frequence du signal sinusoidal sur la
plage de 6 MHz du canal d'entree au niveau nominal (1 mV, 0 dBmV), a
-16 dBmV et a +16 dBmV.

7.4.3 Norme minimale - La reponse amplitude/frequence de l'appareil pour le
niveau d'entree 0 dBmV doit se situer a l'interieur des limites
donnees dans l'annexe B. La reponse amplitude/frequence de l'appareil
A -16 dBmV et a +16 dBmV doit etre a 1 dB pres de la reponse a 0 dBmV.

7.5 Transmodulation entre les porteuses vision et son

7.5.1 Definition - La transmodulation entre les porteuses vision et son
represente le point jusqu'auquel un signal de modulation de la
porteuse vision module aussi en amplitude la porteuse son lorsque les
deux signaux passent simultanement par les etages d'amplification du
translateur de television.

7.5.2 Methode - La porteuse vision doit etre modulee au moyen du signal
normal d'essai. La porteuse son ne doit pas etre modulee en
frequence. Mesurer le pourcentage de modulation d'amplitude de la
porteuse son au moyen d'un moniteur de modulation d'amplitude.

7.5.3 Norme - La transmodulation entre les porteuses vision et son ne doit
pas depasser des cretes de 10 p. 100 , &est-à-dire que l'information
video ne doit pas moduler en amplitude la porteuse son par plus de 10
p. 100 dans une largeur de bande de 15 kHz.

7.6 Transmodulation entre les porteuses son et vision

7.6.1 Definition - La transmodulation entre les porteuses son et vision
represente le point jusqu'auquel l'information audio qui module la
porteuse son module aussi la porteuse vision.

7.6.2 Methode - La porteuse vision doit etre modulee au moyen d'un signal en
escalier. La porteuse son doit etre modulee au moyen d'un signal de
400 Hz de fagon a obtenir une deviation de + 25 kHz. Observer le
signal video detecte sur un moniteur de formes d'ondes a la frequence
de trame. Mesurer le signal audio present sur les gradins de
l'escalier.

7.6.3 Norme - La transmodulation entre les porteuses son et vision doit se
situer a 50 dB au-dessous du signal video crete-a-crete.



-9

characteristic is taken between the input and output terminals of the

unit with any output filters attached.

7.4.2 Method of Measurement - With the AGC inoperative the unit shall be fed
with a sine wave input at the standard level and at the frequency of
the video carrier of the input channel. The unit shall then be set to

deliver rated output power into the dummy load. This output shall be

deemed the reference. With amplitude constant the frequency of the
sine wave shall be varied over the 6 MHz width of the input channel at
the standard level, 0 dBmV, at -16 dBmV and at +16 dBmV.

7.4.3 Minimum Standard - The amplitude versus frequency response of the unit
with 0 dBmV input shall be within the limits of Appendix B. The

amplitude versus frequency response of the unit at +16 dBmV and -16
dBmV shall not vary by more than + 1 dB from the response at 0 dBmV.

7.5 Visual to Aural Cross Modulation

7.5.1 Definition - The visual to aural cross modulation is the extent to
which a signal modulating the visual carrier also amplitude modulates
the aural carrier when both signals are simultaneously passed through
the amplifier stages of the television translator.

7.5.2 Method - The visual carrier shall be modulated with the standard test
signal. The aural carrier shall not be frequency modulated. An

amplitude modulation monitor shall be used to measure the percentage
of amplitude modulation on the aural carrier.

7.5.3 Standard - The visual to aural cross modulation shall not exceed 10%
peak i.e. the video information shall not amplitude modulate the aural
carrier more than 10% peak as measured in a 15 kHz bandwidth.

7.6 Aural to Visual Cross Modulation

7.6.1 Definition - The aural to visual cross modulation is the extent to
which the audio information modulating the aural carrier also
modulates the visual carrier.

7.6.2 Method - The visual carrier should be modulated with a staircase
signal. The aural carrier should be modulated with a 400 Hz signal to
a deviation of + 25 kHz. Observe the detected video signal on a

waveform monitor at field rate. Measure the presence of audio on the
staircase steps.

7.6.3 Standard - The aural to visual cross modulation shall be 50 dB below
the peak to peak video signal.
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8. NORMES MINIMALES DE PERFORMANCE VIDEO

Montage d'essai - Le translateur doit etre regle de fagon a
fonctionner a la puissance nominale. Le signal d'entree RF du
translateur doit provenir d'un modulateur d'essai auquel on injecte un
signal provenant d'un generateur de signaux video ou d'un autre
generateur d'essai approprie. Injecter le signal de sortie du
translateur dans un demodulateur d'essai et dans un moniteur d'ondes
ou dans tout autre appareil de mesure approprie.

8.1 Amplitude de la synchronisation - L'amplitude de la synchronisation
doit se tenir + a 3 IRE pres de la valeur nominale de 40 unites IRE.
Cette mesure doit s'effectuer au moyen d'un moniteur d'ondes ou d'un
oscilloslope dans lequel on injecte un signal de sortie demodule.

8.2 Distorsion de la duree d'une trame

8.2.1 Definition - Si l'on applique au translateur un signal de periode de
l'ordre de la duree d'une trame et de luminance d'amplitude nominale,
la distorsion de la duree d'une trame est definie comme la variation
de la forme de l'onde carree a la sortie.

8.2.2 Methode - Le translateur doit etre regle de fagon a fonctionner a la
puissance nominale. Le signal normal d'essai est remplace par un
signal de fenetre. Observer le signal demodule sur un oscilloscope, a
la frequence de trame en invalidant le circuit de restitution de la
composante continue.

8.2.3 Norme - L'inclinaison du signal de fenetre ne doit pas depasser 2
p. 100 de l'amplitude totale de la fenetre entre le signal de
suppression et le niveau du blanc de reference.

8.3 Ronflement de modulation

8.3.1 Montage d'essai - Faire fonctionner le translateur a l'essai a la
puissance de sortie nominale et y injecter un signal d'entree en
escalier dont le niveau moyen d'image est de 50 p. 100. Regler
l'oscilloscope a 100 p. 100 pour le niveau maximal de porteuse et a
zero p. 100 pour un niveau nul de porteuse.

8.3.2 Methode de mesure - Invalider le circuit de restitution de la
composante continue de l'oscilloscope et raccorder un filtre passe -bas
a Pentree de l'oscilloscope. Ce filtre doit attenuer d'au moins 20
dB les frequences superieures a 10 kHz. Observer s'il y a des
ondulations ou un ronflement sur l'onde a la frequence de trame.

8.3.3 Norme minimale - Le ronflement et l'ondulation crete-6-crete doivent
etre a au moins 46 dB au-dessous du niveau maximal de la porteuse.

8.4 Bruit de modulation

8.4.1 Methode de mesure - Le translateur doit fonctionner avec signal
d'entree normal. Raccorder un indicateur de bruit video a la sortie
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8. MINIMUM VISUAL PERFORMANCE STANDARDS

Test Set-up - The translator shall be set up to operate at rated
power. The RF input signal for the translator shall be derived from a
test modulator fed by a video waveform generator or other appropriate
test generator. The output signal of the translator shall be fed to a
test demodulator and a waveform monitor or other suitable measuring
equipment.

8.1 Sync Amplitude - The sync amplitude shall not vary by more than ± 3

IRE from the nominal value of 40 IRE units. This shall be measured
using a waveform monitor or an oscilloscope fed with a demodulated
output signal.

8.2 Field Time Distortion

8.2.1 Definition - If a square wave signal with a period of the same order
as one field and of nominal luminance amplitude is applied to the
translator the field time distortion is defined as the change in the
shape of the square wave at the output.

8.2.2 Method - The translator shall be set up to operate at rated power.
The standard test signal shall be replaced by a window signal. View
the demodulated signal on an oscilloscope rate with the D.C.

restoration disabled.

8.2.3 Standard - The tilt on the window signal shall not exceed 2% of the
overall window amplitude between blanking and reference white level.

8.3 Modulation Hum

8.3.1 Test Set-up - Operate the translator under test at rated output with a
staircase video input at 50 percent APL. Set the oscilloscope for 100
percent at maximum carrier level and at zero for zero carrier level.

8.3.2 Method of Measurement - Remove the D.C. restoration from the
oscilloscope and insert a low pass filter at the oscilloscope input.
The filter should attenuate frequencies above 10 kHz by at least 20
dB. Examine the waveform at field rate for ripple or hum.

8.3.3 Minimum Standard - The peak -to -peak ripple and hum shall be at least
46 dB below maximum carrier level.

8.4 Modulation Noise

8.4.1 Method of Measurement - The translator shall be set up with the
standard input. A video noise meter shall be connected to the output



du demodulateur. Mesurer le bruit non pondere dans la bande de 10 kHz
A 4,2 MHz.

8.4.2 Norme - Le rapport du signal video crete-A-crete excluant la
synchronisation au bruit efficace non pondere doit etre d'au moins 46
dB dans le cas des translateurs a entrée VHF (canaux 2 A 13) et d'au
moins 44 dB dans le cas des translateurs a entrée UHF (canaux 14 a 69).

8.5 Linearite RF

8.5.1 Definition - La linearite de la modulation RF est la caracteristique
qui decrit la variation de l'amplitude du signal RF de sortie qui
resulte d'un changement d'amplitude du signal d'entree et qui
correspond a ce changement. La difference la plus elevee entre
l'amplitude relative de deux paliers quelconques est la caracteristique
de linearite RF.

8.5.2 Methode de mesure - Utiliser le meme montage que celui qui est Merit
A l'alinea 8.3.1 (signal en escalier normal avec niveau moyen d'image
de 50 p. 100 ). Comparer les amplitudes relatives de chaque palier.

8.5.3 Norme - La caracteristique de linearite RF ne doit pas depasser
7 p. 100 du niveau du plus grand palier.

8.6 Gain differentiel

8.6.1 Definition - Le gain differentiel est la difference du gain du systeme
pour un faible signal sinusoidal haute frequence a deux niveaux d'un
signal basse frequence auquel le signal haute frequence est superpose.

8.6.2 Methode de mesure - Injecter au translateur un signal d'escalier
normal auquel est superpose un signal sinusoidal de 3,58 MHz dont
l'amplitude de crete-A-crete est egale a 40 p. 100* de l'amplitude
comprise entre le niveau de suppression et le niveau du blanc de
reference. Prendre un echantillon du signal de sortie et le detecter
A l'aide d'un demodulateur lineaire (ou d'un demodulateur possedant
des caracteristiques connues, et en appliquant les facteurs de
correction pertinents) et, par l'intermediaire d'un filtre passe-haut,
appliquer la partie vision a un oscilloscope ou a tout autre moyen
approprie permettant d'observer la composante 3,58 MHz du signal
d'essai. Tout kart par rapport a l'amplitude constante du signal de
3,58 MHz, observe a la frequence de ligne, est la variation de gain
differentiel. Le gain differentiel est la difference entre les
amplitudes maximale et minimale du signal de 3,58 MHz, divisee par
l'amplitude maximale (voir l'annexe D). Effectuer les mesures a 10,
50 et 90 p. 100 du niveau moyen d'image.

* 20 p. 100 est egalement une valeur acceptable.

8.6.3 Norme minimale - Le gain differentiel ne doit pas depasser 7 p. 100.



of the demodulator. Measure the unweighted noise, in the band 10 kHz
to 4.2 MHz.

8.4.2 Standard - The ratio of peak -to -peak video excluding sync to
unweighted RMS noise shall be at least 46 dB for translators operating
with input on channels 2-13 and 44 dB for translators operating with
input on channels 14-69.

8.5 RF Linearity

8.5.1 Definition - The RF modulation linearity is that characteristic which
describes the change in RF output signal amplitude resulting from and
corresponding to a change in input signal amplitude. The greatest
difference between the relative amplitude of any two steps is the RF
linearity characteristic.

8.5.2 Method of Measurement - The translator shall be set up as in paragraph
8.3.1 (standard staircase at 50% APL). Compare the relative amplitude
of each step.

8.5.3 Standard - The RF linearity characteristic shall not exceed 7% of the

value of the largest step.

8.6 Differential Gain

8.6.1 Definition - Differential gain is the difference in gain of the system
for a small high frequency sine wave signal at two levels of low
frequency signal upon which it is superimposed.

8.6.2 Method of Measurement - The translator shall be fed a staircase signal
upon which is superimposed a 3.58 MHz sine wave signal whose peak -to -
peak amplitude is 40 percent* of the amplitude between blanking and
reference white. Using a linear demodulator (or a demodulator of
known characteristics, and applying appropriate correction factors),
the output is sampled and detected and the visual portion passed
through a high-pass filter to an oscilloscope, or any other suitable
means of observing the 3.58 MHz component of the test signal. Any

deviation from a constant amplitude display of the 3.58 MHz signal,
when viewed at the line rate frequency, is the differential gain
variation. The differential gain is the difference between the maximum
and minimum 3.58 MHz signal amplitude divided by the maximum amplitude
(see also Appendix D). Observe differential gain at 10, 50 and 90
percent APL.

* 20 percent is also acceptable.

8.6.3 Minimum Standard - The differential gain shall not be greater than 7
percent.
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8.7 Phase differentielle

8.7.1 Definition - La phase differentielle est la difference du decalage de
phase dans le systeme, pour un faible signal sinusoidal haute
frequence a deux niveaux d'un signal basse frequence auquel le signal
haute frequence est superpose.

8.7.2 Methode de mesure - Utiliser le meme montage que pour la mesure du
gain differentiel et le meme signal d'entree; prendre un echantillon
du signal de sortie, le detecter et l'appliquer a un phasemetre.
Effectuer les mesures A 10, 50 et 90 p. 100 du niveau moyen d'image
(voir l'annexe D).

8.7.3 Norme minimale - La phase differentielle doit se situer A 4 degres
pres de la salve de couleur et la difference globale ne doit pas
depasser 5 degres.

8.8 Retard de groupe

8.8.1 Definition - Le retard de groupe est le taux de variation de la phase
en fonction de la frequence.

8.8.2 Methode de mesure - Effectuer les mesures alors que l'emetteur (Mite
dans la charge d'essai normale et utiliser du materiel commercial de
mesure de retard de groupe.

8.8.3 Norme minimale - Le retard de groupe doit demeurer dans les limites
etablies a l'annexe C et la frequence zero de reference doit se situer
entre celle de la porteuse vision et 500 kHz.

9. PRESCRIPTIONS RELATIVES AU MATERIEL

9.1 Conception - Les emetteurs doivent etre congus suivant les regles
courantes de l'art.

9.2 Plaque d'identification - Chaque emetteur devra etre pourvu d'une
plaque assujettie solidement 6 l'exterieur et en un endroit bien en
vue, sur laquelle seront inscrits de fagon permanente le numero
d'homologation, le nom du fabricant, le nom et la puissance nominale
de l'appareil, et le numero de serie ainsi que tout autre
renseignement servant a identifier completement l'appareil. Toutes
les autres unites connexes doivent etre convenablement identifiees.

9.3 Protection du personnel - L'emetteur doit etre construit de maniere
que tous les organes dangereux soient cumpletement A l'abri de toute
manipulation ou qu'ils soient munis de dispositifs pouvant proteger
l'utilisateur de tout contact accidentel. L'emetteur doit etre
suffisamment renferme pour assurer la securite du personnel pendant
son fonctionnement.
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8.7 Differential Phase

8.7.1 Definition - Differential phase is the difference in phase shift
through the system for a small high frequency sine wave signal at two
levels of a low frequency signal upon which it is superimposed.

8.7.2 Method of Measurement - Using the same set-up as for differential gain
and with the same input signal, the output is sampled and detected and
passed to any suitable phase measuring equipment. Measurements shall
be made at 10, 50 and 90 percent APL (see also Appendix D).

8.7.3 Minimum Standard - The differential phase shall be within plus or
minus 4 degrees of the colour burst and the overall difference shall
not exceed 5 degrees.

8.8 Group Delay

8.8.1 Definition - Group delay is the rate of change of phase characteristic
with frequency.

8.8.2 Method of Measurement - The measurement shall be made using commercial
group delay measuring equipment with the translator connected into the
standard test load.

8.8.3 Minimum Standard - The group delay shall be within the limits shown in
Appendix C with the zero reference at a frequency between visual
carrier and 500 kHz.

9. EQUIPMENT REQUIREMENTS

9.1 Design - Transmitters shall be designed according to good current
engineering practice.

9.2 Nameplate - There shall be securely fastened to each transmitter in a
conspicuous external location, a name plate having permanently marked
thereon, the type -approval number, the manufacturer's name, name and
rating of the unit and serial number, together with sufficient other
information to identify the unit completely. All other units
associated with it shall be suitably identified.

9.3 Protection of Personnel - The transmitter shall be so constructed that
all hazardous components are totally enclosed, or protected from
accidental contact by personnel. The transmitter enclosure shall be
sufficient to provide adequate personnel safety during operation.
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9.4 Changements et modifications - Tout changement important de conception
ou de materiel, autre que le rem placement des pieces defectueuses par
des pieces equivalentes, apporte a un materiel homologue entrainera
l'annulation de l'homologation a moins que le Ministere ait ete
informe de ce changement et qu'il l'ait autorise. L'avis envoye
cette fin doit contenir des renseignements qui demontrent que la
modification qui a ete apportee assure une performance analogue ou
superieure de Pemetteur.

Publication autorisee par le
ministre des Communications

Directeur

Direction de la reglementation
en radiodiffusion
Service de la reglementation
des telecommunications

Rene Guindon
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9.4 Equipment Changes and Modifications - Any major design or equipment
changes outside the replacement of defective components by equivalent
parts made to an approved equipment will void the approval unless
notified to and approved by the Department. The notification must
provide information demonstrating that the modification provides equal
or improved transmitter performance.

Issued under the Authority of

the Minister of Communications

Rene Guindon
Director
Broadcasting Regulation Branch
Telecommunication Regulatory
Service
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APPENDIX D ;ANNEXE
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APPENDIX E/ANNEXE E

average Picture Level (APL)

APL or average picture level is
defined as the average signal
level, with respect to blanking
level, during active scanning
time (integrated over a frame
period, excluding blanking
intervals), expressed as a per-
centage of the difference
between the blanking and refe-
rence white levels.

IRE UNITES

UNITS DE LIRE

100I---

100

10% AVERAGE PICTURE LEVEL

RSS 155/CNR 155

Niveau Moyen d'Image (NMI)

Le niveau moyen d'image est defini
comme etant le niveau moyen du signal,
par rapport au niveau de suppression
pendant le temp reel de balayage de
l'image (integre sur une periode de
tramp, en excluant les intervalles
de suppressiorMxprime en pourcentage
de la diff'rence entre le niveau
de suppression et le niveau de ref6rence
du blanc.

10% NIVEAU MOYEN OWAGE

Ir

I

j
50 % AVERAGE PICTURE LEVEL

1

50% NIVEAU MOYEN o'nuoe

F I ' I ' r I
II t

I-Ij 1
I- 1

I
1

I rl I ,t r
1rj

I I r1
F- I 1r I .

t

I II I rir t
I

I
1 t I

1
1 t

I t-1 1 i t 1 fj-
11 11

100

90% AVERAGE PICTURE LEVEL
1

90% NIVEAU MOYEN WINAGE

1- I T

1-----
i 1

1--.
IIII

1 I i
-1-I

I--- $.-
1i--

rt-

If H ---)I4--- H Ii H H

SIGNAL SEQUENCE SHOWING clo APL (MULTIPLE OF FIVE LINES)-
SEQUENCE DE SIGNAUX MONTRANT % NMI (MULTIPLE DE CINQ LIGNES)



LOW POWER TV REBROADCASTING UNITS OPERATING IN NE

54-88 MHz, 174-216 MHz AND 470-890 Mdz BANDS

1. INTENT

3,Y- 157

1.1 This Specification sets forth the minimum standards required for the
type -approval of television rebroadcasting units described by the above
specification title. Equipment type -approved under this Specification
is considered technically suitable for broadcasting undectaktings for
wnicn a Tecnnical Construction and Operating Certificate is required in'
accordance with tne provisions of the Radio Act under one of the
following categories of operating conditions:

Category A - Equipment designed to operate in a varying
temperature environment.

Category B - Equipment designed to operate in a controlled
temperature environment.

The appropriate category designator will be suffixed to the
type -approval number.

2. GENERAL

2.1 Those seeking type -approval of equipment under this Specification shall
satisfy tne Department at their own expense that tne equipment actually
meets this Specification.

2.2 Notwithstanding the fact that a particular piece of equipment meets
tnis Specification, the Department reserves the right to require tnat
adjustments be made to that equipment wherever it causes interference
within the meaning of the Radio Act.

2. 3 The Department reserves the right to revise this Specification.

2.4 This Specification covers the rebroadcasting unit proper; namely from
the input terminals to the output terminals.

2.5 In the event that the equipment fails to function during type -approval
tests under this Specification, all tests affected by the failure shall
be repeated after the trouble has been corrected.
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2.6 Les appareils de reSmission doivent pouvoir se conformer aux normes du
present Caviar des charges toutas Les combiaaisons de canaux de
reception et d' mission a la puissance nominate de sortie pour
LesqueLles its sont concals pour fonctionner.

3. CAdIER DES CdARGES ET PROCEDURE CONNEXES

3.1 Procedure numSro 100 concernant Les normes radioelectriques - Procedure
a suivre pour obtenir l'homologation de materiel radio.

3.2 Procedure numSro 22 concernant La radiodiffuston - Exigences relatives
A l'etabLissament de stations de radiodiffusion televisueLle a faibLe
puissance.

4. CONDITIONS NORMALES D'ESSAI

4.1 Definition - Les conditions normales d'essai sont celLes qui
s'appliquent a un appareil de rSemission lorsqu'il est soumis a un
essai relatif aux exigences miaimales. Ces conditions s'appliquent a
moins d'avis contraire. Si aucune condition speciale n'est stipulee
lors des essais, ces derniers devront etre effectues dans Les
conditions normales de fonctionnement qui sont indiquees par le
fabricant, et ces dernieres devront etre consignees dans le rapport
d'essai.

4.2 Tensions normaLes d'essai - Les tensions normales d'essai doivent etre
Les tensions nominales d'alimentation indiquees par le fabricant.

4.3 Temperature normale - La temperature normale doit etre de 20 degrSs C
pLus ou moins 5 degres C. La temperature reelLe doic etre consignee
dans La rapport d'essai.

4.4 Charge d'essai normale - La charge d'essai normale consiste en una
impedance de reactance pratiquement nulle et de resistance egale a
l'impSdance caracteristique de La charge a laqueLle L'appareiL de
reemission est concu pour etre raccorde. L'impedance de la charge
d'essai doit etre essentiellement constante sur touta La bande des
frequences d'exploitation.

4.5 Frequences normales d'essai - Les frequences normales d'essai doivent
etre Les porteuses vision et son du canal d'emissioa sur lequel
L'appareiL de re -emission est concu pour fonctionner.

4.6 Signal d'essai normaL d'entree - Le signaL d'essai normal d'entree doit
etre Le signaL normal de television qui est pr5cise pour Le systeme
M/NTSC (voir l'annexe A). 11 doit comprendre simultanement Le signal
video constitue des impulsions de synchronisation, de suppression et de
La modulation d'image propres a l'essai, ainsi que La porteuse son non
modal6e a un niveau de 13 dB inf5rieur A celui de La crate de La
porteuse son. Ce signal doit occuper une bande frequence qui coincide
avec un canaL normal determine de ta5vision.

4.7 Niveau du signal d'essai normal. d'entree - A moins d'avis contraire, La
niveau du signaL d'essai normal d'entree doit etre de moins 35 dBm (0
dBm = 1 mW).



2.6 The rebroadcasting unit shall be capable of meeting the standards in
this Specification on any combination of receive and transmit channels
at the rated power output for wnich it is designed to operate.

3.

3. 1

RELATED SPECIFICATIONS AND PROCEDURES

Radio Standard Procedure Number 100 - Procedure for obtaining
type -approval of radio equipment.

3.2 Broadcast Procedure Number 22 - Requirements for the Establishment of
Low Power Television Broadcasting Stations.

4. STANDALID TEST CONDITIONS

4.1 Definition - Standard test conditions are those conditions which shall
apply to a rebroadcasting unit while it is being tested for minimum
requirements. These conditions apply unless otherwise specified.
Where no special conditions are called for in the tests, the conditions
shall be those specified by the manufacturer for normal operation, and
these shall be stated in tne test report.

4.2 Standard Test Voltages - Snail be the rated power supply voltages
specified by the manufacturer.

4.3 Standard Temperature - Shall be 20 degrees C plus or minus 5 degrees C.
Actual temperature shall be recorded in the test report.

4.4 Standard rest Load - Shall consist of an impedance of substantially
zero reactance and a resistance equal to tne surge impedance of tne
load into which the rebroadcasting unit is designed to operate. The
test load impedance shall be essentially constant over the band of
frequencies being considered.

4.5 Standard Test Frequency - Snail be the visual and aural carrier
frdquencies of the transmit channel for which the rebroadcasting unit
is designed to operate.

4.6 Standard Test Input Signal - This signal shall be the standard
television signal as specified for system M/NTSC (See Appendix A). It
shall contain simultaneously a video waveform consisting of sync,
blanking and picture modulation as appropriate for the test, as well as
unmodulated aural carrier at a level 10 dB below that of tne peak
visual carrier. This signal shall occupy a band of the spectrum wnich
coincides with a standard designated television channel.

4.7 Standard Test Input Signal Level - Unless Dtnerwise specified snail be
minus 35 dBm (0 dBm = 1 inW).
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4.8 ;Materiel normal d'essai - Toutes les mesures doivent etre prises a
l'aide d'appareits ayant une precision suffisante pour que Leur
utilisation n'entache d'aucune erreur appreciable Les resultats des
mesures effectuees sur le materiel a l'essai.

4.9 Periode de rechauffement - Faire rechauffer l'appareil de reemission et
le materiel d'essai au moins 30 minutes avant de commencer l'essai.

NORMES MINIMALES

Puissance nominale de sortie

Definition - La puissance nominale de sortie video de l'appaceil de
re -emission doit 'etre La puissance moyenne en crate de modulation
pendant l'emissioa d'une impulsion de synchronisation.

5.1.2 Methode de mesure - Appliquer une porteuse vision seulement, modulee a
l'aide de signaux de synchronisation et de suppression a moths 35 ddm.
Raccorder La sortie a la cnarge d'essai normaLe. Mesurer La puissance
moyenne de sortie de La porteuse vision. La puissance en crete de
modulation est La puissance moyenne de sortie muLtipliee par un
coefficient de 1,68 s'il n'y a pas de difference entre Le niveau du
noir et Le niveau de suppression ou de 1,82 si La difference entre ces
deux niveaux est de 7,5 unites IRE.

5.1.3 Norme minimale - La puissance nominate de sortie doit titre indiquee par
le fabricant, mais elLe ne doit pas depasser une valeur nominate de 10
watts sur les canaux VHF ni une valeur nominate de 100 watts sur les
canaux UHF. L'appareil doit pouvoir maintenir la puissance nominate de
sortie de La porteuse vision en de;a de 1 dB.

5.2 Stabilite de frequence

5.2.1 Definition - La stabilite de frequence de l'appareil de reemission
designe sa capacite de maintenir une frequence moyenne d'essai a sa
sortie.

5.2.2 Metnode de mesure - Apras une periode de rechauffement d'une heura,
mettre l'appareil en marcne. Mesurer la frequence de l'appareiL, a
intervalles d'une minute, pendant 15 minutes. Calculer La frequence
moyenne d'essai a l'aide de ces mesures. Ensuite, mesurec la frequence
de fonctionnemeat aux temperatures ambiantes de moins 30 degres C et de
plus 45 degres C et a trois valeurs de La tension d'aLimentation pour
chacune de ces temperatures, soit 85, 100 et 115 p. 100 de La tension
nominate d'atimentation pour le materiel de La Categoric A. Si Les
appareils sont concus pour fonctionner a des temperatures contr3lees,
ces temperatures doivent etre indiquees et elles pauvent remplacer les
valeurs indiquees ci-dessus. Ces appareils appartiennent a La
Categoric B. Au cours de ces etapes, inscrire la frequence du signal
normal d'eatree afin de s'assurer de La stabiLite de L'appareiL de
reemission.

5.2.3 Norma minimale - La frequence doit se maintenir a pLus ou moins 0.003
p. 100 de la frequence moyenne d'essai. De plus, en ce qui concerne
les appareils de reemission qui utilisent des tecnniques de
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4.8 Standard Test Equipment - All measurements shall be made with
instruments 'having sufficient accuracy to ensure that no appreciable
error due to test equipment results in tne measurements of the
equipment under test.

4.9 Warm-up Time - The rebroadcasting unit and test equipment shall have a
warm-up time of at least 30 minutes before any test is started.

MINIMUM STANDARDS

Power Output Rating

Definition - The visual power output rating of tne rebroadcasting unit.
shall be the peak envelope power which is the average power during a
synchronizing pulse.

5.1.2 Method of Measurement - A visual carrier only, modulated with sync and
blanking at a level of minus 35 d8m shall be applied. The output shall
be connected to the standard test load. Measure the average visual
carrier power output. The peak envelope power is the measured average
power output multiplied by a factor of 1.68 if no black level set-up is
present or 1.82 if 7.5 IRE, units set up is employed.

5.1.3 Standard - The standard rating of power output for the unit shall be
specified by the individual manufacturer but shall not exceed a nominal
10 watts on VHF channels and a nominal 100 watts on UHF channels. Tne
unit shall be capable of maintaining tne rated visual power output
witnin 1 d3.

5.2 Frequency Stability

5.2.1 Definition - Frequency stability of the rebroadcasting unit is the
ability of the unit to maintain a mean test frequency at its output.

5.2.2 Method of Measurement - After a warm-up period of one hour the unit
shall be put into operation. Measure the frequency of the unit at one
minute intervals during the next 15 minutes. Determine a mean test
frequency from these measurements. Then measure tne operating
frequency at ambient temperatures of minus 30 degrees C and plus 45
degrees C and at three values of power supply voltage at each of these
temperatures; 85, 100 and 115 percent of nominal supply voltage for
Category A operation. Where units are designed to be operated witnia
controlled temperatures, these temperatures shall be specified and may
be substituted for the above values. Such units would taen fall under
Category B. During these procedures, the frequency of the standard
input signal shall be recorded so that the rebroadcasting unit
stability can be ascertained.

5.2.3 Minimum Standard - Frequency stability shall be such as to maintain the
frequency within plus or minus 0.003 percent of the mean test
frequency. In addition, for rebroadcasting units using demodulation



demodulation, la porteuse son doit rester a plus ou moins 1500 dz de
l'espacement de 4,5 MHz par rapport a la porteuse vision.

REMARQUE - L'utilisation de materiel qui repond a cette aorme avec une
marge trop faible risque de ne pas etre autorisee dans certaines
conditions rigoureuses d'exploitation comma pour:

- les reseaux en chaine a plusieurs emetteurs;

- les stations qua l'on projette d'exploiter avec des decalages de
frequence afin de reduire le plus possible la distance entre les
stations utilisant le meme canal;

- le materiel exposé a de grandas variations de temperature.

5.3 Rayonnements non essentials

5.3.1 Definition - Les rayonnements non essentiels sont des rayonnements non
desires qui se produisent aux bornes de sortie de l'appareil a des
frequences qui se situent au-deLa de 7,75 MHz au-dessus at de 3,5 MHz
au-dessous de la porteuse vision.

5.3.2 Methode de mesure - Faire fonctionner l'appareil raccorde a l'antenne
d'essai normale, avec le signal normal d'entree module par 75 p. 100 de
barres en couleur saturees et a la puissance nominale. Mesurer tous
les rayonnements non essentials inferieurs a 2 GHz ou a la troisiame
harmonique de la porteuse son, 1a plus petite de ces valeurs etant
retenue. Mesurer la tension du rayonnement au moyen
accordable. La caracteristique de L'attenuation en fonction de La
frequence du dispositif d'echantillonnage de puissance ainsi qua La
charge utilisee au cours de L'essai doivent etre connues pour toute La
gamma des frequences etudiees. Enregistrer tous les rayonnements non
essentials en dB par rapport a la puissance en crete de modulation.

5.3.3 Nome miaimale - Aucun rayonnement non essential ne doit depasser 60 dB
au-dessous de La puissance nominale de sortie de l'emetteur ou moins 16
dBm (25 microwatts), la valeur la plus grande etant seule retanue, sauf
qua Les rayonnements a moins 3,53 MHz, moins 4,5 MHz, plus 8,08 MHZ at
plus 9,0 Mdz de la porteuse vision ne doivent pas depasser 30 dB
au-dessous de la. puissance nominale de sortie.

5.3.4 L'utilisation de materiel qui ne satisfait pas suffisamment a cette
norme risque de ne pas etre autorisee, lorsque l'espacement entre
canaux n'est pas assez grande ou dans le cas de reseaux en chaine a
plusieurs emetteurs.

5.4 intermodulation

5.4.1 Definition - Les produits d'intermodulation (IM) sont Les signaux le
battement produits par diverses combinaisons de porteuses du type mfi
+ af2, + pf3, m, n et p etant des nombres entiers. Les porteuses
vision, son et de cnrominance peuvent se combiner de fas;on a produire
l'intermodulation. Les cinq produits les plus importants, en ce qui
concerne la porteuse image, sont a plus ou moins 920 kHz, plus ou moins
2,66 MHz at plus 5,42 MAz.



translation techniques, the aural carrier spacing shall remain within
plus or minus 1300 dz of tne 4.5 MHz separation to visual carrier.

NOTE - Equipment which meets this standard by an insufficient margin
may be precluded from use under certain demanding conditions such as:

- transmitter chain systems;

stations which propose the use of frequency offsets to minimize
co -channel separations;

- equipment exposed to wide temperature variations.

5.3 Spurious Emissions

5.3.1 Definition - Spurious emissions are unwanted emissions occuring at the
output of the unit, at frequencies which are higher than 7.75 MHz above
the visual carrier and lower than 3.5 MHz below the visuaL carrier.

5.3.2 Method of Measurement - Wita the unit operating witn standard input
signal modulated with 75 percent saturated colour bars, and rated
output into the standard test load, measure all spurious emissions
below 2 Gdz or up to the third harmonic of the aural carrier frequency
whichever is the lower. The voltage of the emission shall be measured
with a frequency selective instrument. The attenuation versus
frequency characteristics of the power sampling device and the load
used in this test shall be known over the range of frequencies
involved. Record all spurious outputs in dB relative to peak envelope
power.

5.3.3 Minimum Standard - Each spurious emission shall not exceed the greater
of 60 dB below rated transmitter power output or minus 16 d13m (25
microwatts) except that the emissions at minus 3.58 Mdz, minus 4.5 MHz,
plus 8.08 Mdz and plus 9.0 MHz from tne visual carrier shall not exceed
30 dB below rated power output.

5.3.4 Equipment which meets this standard by an insufficient margin may be
precluded from use in situations where close channel spacing or
extended transmitter chain systems are involved.

5.4 Intermodulation

5.4.1 Definition - Intermodulation (IM) products are beat signals generated
by various combinations of carriers of tne nature mfl + nf2 + pf3wnere
m, n and p are integers. Tne visual, chrominance, and aural carriers
can combine to form IM products. The five predominant products, with
respect to picture carrier, are at pLus or minus 920 kHz, plus or minus
2.66 MHz and at plus 5.42 MHz.
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5.4.2 Mgtnode de mesure A - Faire fonctionner l'appareil avec un signal
normal d'entrge a moins 35 dBm, module par 75 p. 100 de barres en
couleurs saturges et avec une puissance nominale de sortie dgbitant
dans la charge d'essai. Observer Le signal de sortie damoduLg sur un
appareil de controle des couleurs raccordg a un dgmodulateur. Le

signal de sortie peut ggalement etre mesure a 1'aide d'un anaLyseur de
spectre ou de tout autre dispositif approprig de maniere a determiner
la valeur des principaux produits d'intermodulation par rapport au
niveau de reference de 0 dB correspondant a la puissance nominale de
sortie de l'appareil.

5.4.3 Mgthode de mesure B - Faire fonctionner l'appareil avec trois ondes
porteuses plutot qu'avec le signal normal d'entrge:

- moins 43 dBm A la porteuse vision f,

- moins 52 dBm A la porteuse de cnrominance f,

- et moins 45 dBm A la porteuse son f.

Avec les signaux de sortie de l'appareil rgglas au mame niveau que dans
la mgthode A, mesurer Les niveaux des principaux produits
d'intermodulation a l'aide d'un analyseur de spectre ou de tout autre
voltmetre accordable approprig.

5.4.4 Norme minimale - Selon la mgthode A, aucun signal de battement ne doit
etre datectg sur l'gcran de L'appareiL de contrOle des couleurs. Si

des battements sont datectas, employer la mgthode B. Le niveau des
principaux produits d'intermodulation devra etre d'au moins 50 dB
au-dessous du niveau de rafgrence.

5.4.5 Le materiel qui a subi Les essais de la mgthode A ou qui ne satisfait
pas suffisamment aux normes de la mgthode B risque de ne pas etre
autorisg, Lorsque l'espacement entre canaux nest pas assez grand ou
dans les cas des rgseaux en cftaine a plusieurs gmetteurs.

5.5 Sensibilitg

5.5.1 Definition - La sensibiLitg de L'appareiL de rggmission est exprimge
par le niveau minimal du signal d'entrge qui donne un rapport image de
crate-A-crate/bruit efficace (S/B) de 35 dB non pondarg.

5.5.2 Mgtnode de mesure - Appliquer un signal normal d'entrge module par la
vision comprenant La crate du blanc. Injecter le signal de sortie dans
un dgmodulateur. Mesurer le rapport image crate-A-crate/bruit efficace
non pondgrg et cagier le niveau d'entrge jusqu'A ce que Le rapport de
35 dB soit obtenu.

Les essais peuvent aga1ement etre effectugs au moyen dune onde
porteuse et d'un anaLyseur de spectre atalonng de facon a obtenir un
rapport porteuse/bruit efficace de 42 dB sur une largeur de bande de 4
MHz.

5.5.3 Norma minimale - Le niveau du signal_ d'entrge ne doit pas dgpasser
moins 55 dBm pour les appareils VHF et moins 52 dBm pour les appareils
UHF.



5.4.2 Method of Measurement A - The unit shall be operated with a standard
input signal at minus 35 dBm modulated with 75 percent saturated colour
bars, and with rated output into a test load. The demodulated output
shall be observed on a colour monitor connected to a demodulator. The
output may also be measured on a spectrUm analyser or other suitable
device in order to determine the magnitude of the predominant IM
products relative to a reference level of 0 dB corresponding to the
rated power output of the unit.

5.4.3 Method of Measurement B - The unit shall be operated with the standard
input replaced by three CW signals:

minus 43 dBm at visual carrier frequency

minus 52 dBm at chrominance frequency

and minus 45 dBm at aural carrier frequency.

With the output settings of the unit remaining as in Method A, the
levels of the predominant IM products shall be measured on a spectrum
analyser or other suitable frequency -selective voltmeter.

5.4.4 Minimum Standard - Under Method A, no beat signals shall be detectable
in the picture of the colour monitor. If beats are detectable, Method
B shall be performed and the level of the predominant IM products shall
be at Least 50 dB below reference level.

5.4.5 Equipment on wnich testing by Method A has been performed, or which
meets the requirements of Method B by an insufficient margin may be
precluded from use in situations where close channel spacing or
extended transmitter chain systems are involved.

5.5 Sensitivity

5.5.1 Definition - The sensitivity of the rebroadcasting unit is the minimum
level of input signal which results in an output peak -to -peak picture
to RKS noise ratio (S/N) of 35 dB unweighted.

5.5.2 Method of Measurement - A standard input signal modulated with video
containing peak white shall be used. The output shall be fed to a
demodulator. The ratio of the peak -to -peak picture to the RAS
unweighted noise shall be measured and the input level adjusted until a

35 dB ratio is attained.

Alternatively, tests may be performed using a CW carrier input with a

calibrated spectrum analyser or equivalent to obtain a carrier/RMS
noise ratio of 42 dB when corrected for 4 MHz resolution bandwidth.

5.5.3 Minimum Standard - The Level of the input signal shall be no stronger
than minus 55 dBm for equipment receiving VHF signals and minus 52 dBm
for equipment receiving UHF signals.



5.6 Commande automatique de gain (CAG)

5.6.1 Definition - La commande automatique de gain designe La capacitg de
l'appareil de reemission de maintenir la puissance nominale de sortie
lorsque le niveau du signal d'entree varie.

5.6.2 Mgtnode de mesure - Appliquer a l'appareil de re -emission un signal
d'entrge de forme normale, au niveau de moins 35 dBm, signal module par
Line onde en escalier (voir l'annexe B), par l'intermediaire d'un
attgnuateur variable Stalonng. Presenter un gchantillon du signal de
sortie HF sur un analyseur de spectre ou le mesurer a l'aide de tout
autre materiel approprie. Observer un gchantillon du signal vision
dgmodulg sur un oscilloscope gtalonng et mesurer la puissance de
sortie. Ramener ensuite le niveau du signal d'entrge a 60 dBm, au
moyen de l'attenuateur d'entrge, et mesurer la puissance de sortie.

5.6.3 Norme minimale - La commande automatique de gain doit Limiter la perte
de la puissance du signal vision pendant les impulsions de
synchronisation a moins de 3 dB; de plus, la difference entre La pointe
de synchronisation et Le niveau d'effacement (ftabituellement de 40
unites IRE) ne doit pas varier de plus de 10 p. 100.

5.7 Caract6ristique de lia6arita dF

5.7.1 Definition - La lingarite HF est la caracteristique qui de -exit Le
cnangement de l'amplitude du signal de sortie dF provenant d'un
changement He l'amplitude du signal d'entrge et y cocrespondant.

5.7.2 Metnode de mesure - Lnjecter a l'appareil un signal normal d'essai,
module par un signal normal vision en escalier a un niveau moyen
d'image (N.M.I.) de 50 p. 100 (voir l'annexe B). Rggler l'oscilloscope
braache au dgmodulateur de fa.;on a obtenir 100 p. 100 au niveau maximal
de la porteuse et zero, au niveau nul de la porteuse. Faire Les
rgglages necessaires pour que le niveau de suppression atteigne 75 p.
100. Comparer l'amplitude relative des differentes marches. La
caracteristique de lingarite HF est La plus grande difference entre
l'amplitude relative de deux marcftes.

5.7.3 Norma minimale - La caracteristique de liagarite HF ne doit pas
depasser 20 p. 100 (1,6 dB).

5.8 Gain differential

5.8.1 Definition - Le gain diffgrentiel est la difference du gain du syst4me
pour un faible signal sinusoidal haute frequence a deux niveaux d'un
signal bassi frgquence sur leque1 le signal HF est superpose.

5.8.2 Mgthode de mesure - Injecter a l'appareil de re -emission un signal
normal d'entree, module avec un signal en escalier auquel sont
superposes des signaux sinusoidaux de 3,58 Mdz dont l'amplitude de
crate -a -crate est ggale a 40 p. 100 de l'amplitude comprise entre Le
niveau de suppression et le niveau de reference du blanc. Prendre un
Scnantillon du signal de sortie et le dgtecter, a l'aide d'un
dgmodulateur lingaire, (ou d'un demodulateur possedant des
caracteristiques connues, et en appLiquant Las facteurs de correction
pertinents) et par l'intermediaire d'un filtre passe-haut, envoyer la
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5.6 Automatic Gain Control (AGC)

5.6.1 Definition - Automatic gain control is the ability of tae
rebroadcasting unit to maintain rated output under varying levels of
input signal.

5.6.2 Method of Measurement - A standard input signal with level at minus 35
dBm and modulated with stairstep (See Appendix 3) shall be applied
tarougn a calibrated variable attenuator to the rebroadcasting unit. A
sample of the RF output signal shall be displayed on a spectrum
analyzer or measured on some other suitable equipment. A sample of the
demodulated visual signal waveform shall be observed on a calibrated
oscilloscope, and the power output shall be measured. Tne input signal
level shall then be reduced to minus 60 dBm by means of tne input
attenuator, and the power output measured.

5.6.3 Minimum Standard - The AGC snail restrict the loss in visual power
output during the sync pulse to less than 3 dB and in addition, the
difference in level between sync tip and blanKing (normally 40 IRE
Units) shall not vary by more than 10 percent.

5.7 RF Linearity Characteristic

5.7.1 Definition - Tne RF linearity is that characteristic which describes
the cnange in RF output signal ampLitude resulting from and
corresponding to a change in input signal amplitude.

5.7.2 Method of Measurement - the unit shall be fed a standard test signal
modulated with a standard stairstep video at 50 percent APL (See
Appendix B). Set tne demodulator oscilloscope for 100 percent at
maximum carrier level and zero at zero carrier Level. Adjust for
blanKing Level at 75 percent. Compare the relative amplitude of each
step. The greatest difference between the relative amplitudes of any
two steps is tne RF linearity characteristic.

5.7.3 Minimum Standard - The RF linearity characteristic shall not exceed 23
percent (1.6 d3).

5.8 Differential Gain

5.8.1 Definition - DifferentiaL gain is the difference in gain of tne system
for a small high frequency sine wave signal at two levels of tow
frequency signal upon which it is superimposed.

5.8.2 Method of Measurement - The rebroadcasting unit shall be fed the
standard input signal modulated with a stairstep signal upon which is
superimposed a 3.58 Mdz sine wave signal waose peak -to -peak amplitude
is 40 percent of the amplitude between blanKing and reference white.
Using a linear demodulator (or a demodulator of known characteristics,
and applying appropriate correction factors), the output is sampled and
detected and the visual portion passed through a 'nigh pass filter to an
oscilloscope, or any other suitable means of observing the 3.58 MHz
component of the test signal. Any deviation from a constant amplitude
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partie vision a un oscilloscope ou tout autre moyen approprig
permettant d'observer la composante 3,58 MHz du signal d'essai. Toute
variation par rapport a l'amplitude constante du signal de 3,58 MHz,
(wand on l'examine a la fraquence de Ligne, est la variation de gain
diffgrentiel. Le gain differentiel 4 un point quelconque est le
rapport, exprima en pourcentage, entre l'amplitude de La region
d'amplitude maximale et celle du point en question. (Voir l'annexe 0).
Effectuer les mesures a 10, 50 et 90 p. 100 du NMI.

5.8.3 Norme minimale - Le gain diffSrentiel ne doit pas 1:ipasser 15 p. 100
(1,2 d3).

5.9 Pnase diffgrentielle

5.9.1 Definition - La phase diffgrentielle est la diffSrence du dgcaIage de
phase dans le systame, pour un faible signal sinusoidal haute fraquence
a deux niveaux dStermines d'un signal basse frequence sur lequel le
signal HF est superpose.

5.9.2 Mgthode de mesure - Utiliser le mime montage qua pour La mesure du gain
diffarentiel et le mame signal d'entrae; prendre un gcnantillon du
signal de sortie, Le detecter et l'envoyer sur un instrument approprie
de mesure de phase. Effectuer les mesures a 10, 50 et 90 p. 100 du
niveau moyen d'image. (Voir l'annexe D).

5.9.3 Norme minimale - La phase diffgrentielle doit se situer entre plus ou
moins 7 degras de la salve de couleur et ne doit pas depasser 10 degrSs
dans son ensemble.

5.10 Mponse aux phanomanes transitoires du signal vision

5.10.1 Definition - La reponse aux phSnomanes transitoires du signal vision de
l'appareil de re -emission est une mesure de sa capacite a Laisser passer
les signaux vision d'essai dont les formes d'ondes comprennent des
discontinuites dans les temps de croissance et de dScroissance, qui
simulent celles des signaux vision normaux composes.

5.10.2 Mathode de mesure - Appliquer a l'appareil un signal normal d'entree
modul6 par un signal en sinus carre et a barre. Comparer ensuite 1e
signal de sortie resultant avec les 1imites indiquees sur les schamas
de l'annexe C. Le signal d'essai a impulsions et a barre consists en
une impulsion en sinus carra (2T) d'une durfie a demi-amplitude de 0,25
microseconde, une impulsion modulae (12,5T) et un signal a barre d'une
durge de 25 microsecondes, l'intervalle de temps compris entre 10 et 90
p. 100 des temps de croissance et de dacroissance Stant de 0,25
microseconde. Les impulsions et les barres doivent avoir une amplitude
qui s'Stend du niveau du noir au niveau de reference du blanc, et elles
doivent etre a pau pras centries sur une Ligne norizontale d'un signal
vision normal composite. On doit alors subdiviser leurs amplitudes
comma l'indique l'annexe C et calculer le facteur K.

5.10.3 Norme minimale - La rgponse aux ph5nomInes transitoires daterminae a
l'aide du signal en sinus carra 2T et a barre ne doit pas dapasser un
facteur K de 4 p. 100 (L( = 0,04).



display of the 3.58 MHz signal, when viewed at the Line rate frequency,
is the differential gain variation. The differential gain at any point
is the ratio expressed in percent of the amplitude of the maximum
amplitude region compared to the amplitude of the point under
consideration (See Appendix D). Observe differential gain at 10, 50
and 90 percent APL.

5.8.3 Minimum Standard - Tne differential gain shall not be greater than 15
percent (1.2 dB).

5.9 Differential Phase

5.9.1 Definition - Differential phase is the difference in phase shift
through the system for a small nigh frequency sine wave signal at two
levels of a low frequency signal upon which it is superimposed.

5.9.2 Metnod of Measurement - Using the same set-up as for differential gain,
with the same input signal, the output is sampled and detected and
passed to any suitable phase measuring equipment. Measurements shall
be made at 10, 50 and 90 percent APL. (See Appendix D).

5.9.3 Minimum Standard - The differential phase shall be witnin plus or minus
7 degrees of the colour burst and shall not exceed 10 degrees overall.

5.10 Transient Response of the Picture Signal Channel

5.10.1 Definition - The transient response of the rebroadcasting unit is a
measure of the ability of the unit to pass video test signals wnose
waveforms contain discontinuities at rates of rise and fall which
simulate those encountered in standard composite picture signals.

5.10.2 Method of Measurement - A standard input signal, modulated with a sine
squared pulse and bar signal shall be applied to the unit. The
resulting output shall then be compared with the limits shown on the
diagrams of Appendix C. The pulse and bar test signal consists of a
sine squared pulse (2T) having a half -amplitude duration of 0.25
microseconds, a modulated pulse (12.5T) and a bar signal of 25
microseconds duration with a 10 to 90 percent rise and fall time of
0.25 microseconds. The pulse and bar amplitudes extend from black
level to reference white, and they are approximately centered in one
horizontal line of a standard composite picture signal. Their
amplitudes are then subdivided as indicated in Appendix C and the K
factor determined.

5.10.3 Minimum Standard - The transient response as determined by the 2T sine
squared pulse and bar signal shall not exceed a K rating factor of 4
percent (K = 0.04).



5.11 Caracteristique de L'amplitude en fonction de la frequence

5.11.1 Definition - La caracteristique de L'amplitude en fonction de La
frequence d'un appareil est la variation du gain ou de la perte de cat
appareil en fonction de la frequence. On mesure cette caracteristique
entre les bornes d'entree et Las bornes de sortie de l'appareil.

5.11.2 Metnode de mesure - La commande automacique de gain ne fonctionnant
pas, et le gain etant regle manuellement, alimencar l'appareil avec une
onde sinusoidale a moins 43 dBm, 1 la frequence de La porteuse vision
d'un canal donne. Regler ensuite l'appareil pour qu'il debite La
puissance nominate de sortie dans La charge d'essai. Prendre cette
puissance de sortie comma reference. Tout en maintenant constante
L'amplitude de l'onde sinusoidale, faire varier sa frequence de 2 MHz
au-dessous de la porteuse vision a 6,5 MHz au-dessus de la porteusa
vision. Refaire l'essai aux niveaux d'entree de moins 58 et moins 68
dBm en reglant de nouveau le gain en fonction du aiveau de sortie de
reference.

5.11.3 Nome minimale

5.11.3.1 La caracteristique de l'aniplitude en fonction de La frgquence d'un
appareil entre La portause vision moins 0,75 KHz et plus 4,0 Mdz avec
niveau d'entree de moins 43 dam ne doit pas varier de plus de plus 1 ou
moins 2 dB par rapport a La reponse a la frequence de la porteuse
vision.

5.11.3.2 La caracteristique de L'amplitude en fonction de La frequence d'un
appareil entre la porteuse vision moins 0,75 ec plus 4,0 Adz, a moins
58 et moins 68 dBm ne doit pas varier de plus de plus ou moins 1 dB par
rapport a la reponse a moins 43 dBm.

5.11.3.3 L'attenuation a la porteuse vision moins 1,5 MHz sera d'au moins 25 dB
et a la porteuse vision plus 6,0 MHz, d'au moins 30 dB.



5.11 Amplitude/Frequency Characteristics

5.11.1 Definition - The amplitude versus frequency characteristic of a unit is
the variation with frequency of the gain or loss of the unit with
frequency. This characteristic is taKen between the unit's input and
output terminals.

5.11.2 Method of Measurement - With AGC inoperative and gain adjusted
manually, the unit shall be fed a sine wave input at minus 43 dBm level
and at the frequency of the visual carrier of a given channel. The
unit shall then be set to deliver rated output into the dummy load.
This output is the reference level. With the input signal amplitude
constant tne frequency of the sine wave shall be varied from 2 MHz
below visual carrier to 6.5 MHz above visual carrier. Repeat the test
for input levels at minus 58 and 68 dBm readjusting the gain for
reference output Level.

5.11.3 Minimum Standard

5.11.3.1 The amplitude versus frequency characteristic of the unit between
visual carrier minus 0.75 MHz and plus 4.0 Mdz with minus 43 dBm input
level shall not vary by more than plus one and minus 2 dB from the
response at visual carrier.

5.11.3.2 The amplitude versus frequency characteristic of the unit between
visual carrier minus 0.75 Mdz and plus 4.0 MHz at minus 58 dBm and
minus 68 dBm shall not vary by more than plus or minus 1 dB from the
response at minus 43 dBm.

5.11.3.3 Tae attenuation at visual carrier minus 1.5 MHz shall be at Least 25 d3
and at visual carrier plus 6.0 MHz at least 30 dB.
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6. PRESCRIPTIJNS RELATIVES AU MArERIEL

6.1 Conception - Les gmetteurs doivent etre concus suivant Les regles
courantes de l'art.

o.2 Plaque d'identification - Chaque gmetteur devra etre pourvu dune
plaque assujettie solidement a l'exterieur et en un endroit bien en
vue, sur laquelle seront inscrits de fa;on permanence i.e numero
d'nomologation, le nom du fabricant, le nom et la puissance nominate de
l'appareil, et le numero de sgrie ainsi que tout autre renseignement
servant a identifier completement l'appareil. Toutes les autres unites
connexes doivent etre convenabLement identifiges.

6.3 Protection du personnel - L'emetteur dolt etre construit de maniere que
tous les organes dangereux soient compLetement a l'abri de toute
manipulation ou qu'ils soient minus de dispositifs pouvant proteger
l'utilisateur de tout contact accidenteL. L'emetteur dolt etre
suffisamment renfermC pour assurer la securite du personnel pendant son
fonctionnement.

o.4 Changements et modifications - Tout caangement de conception ou de
materiel, autre que La remplacement des pieces defectueusas par des
pieces equivalences, apporte a un appareil homologue entrainera
l'annulation de l'homologation.

Publication autorisee par i.e
ministre des Communications

L Lrecteur'rat
Service de ementation
des ta."4..a-c6.

//

John deMercado



b. EQUIPMENT REQUIREMENTS

6.1 Design - Rebroadcasting units shall be designed according to good
current engineering practice.

6.2 Nameplate - There shall be securely fastened to each rebroadcasting
unit in a conspicuous external location, a nameplate having permanently
marked thereon, the type -approval number, the manufacturer's name, name
and rating of the unit and serial number, together with sufficient
other information to identify the unit completely. All other units
associated with it shall be suitably identified.

6.3 Protection of Personnel - The rebroadcasting unit shall be so

constructed that all hazardous components are totally enclosed, or
protected from accidental contact by personnel. The rebroadcasting
unit enclosure shall be sufficient to provide adequate personnel safety
during operation.

6.4 Equipment Changes and Modification - No design or equipment changes
outside of the replacement of defective component parts by equivalent
parts shall be made to an approved equipment without voiding the
approval.

I e under the uthority of
the Minister,e C),imunications

/1/ A/

Dr. John deMercado
Director General
Telecommunication Regulatory
Service.
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APPENDIX B; ANNEXE B

Average Picture Level (APL)

APL or average picture level is
defined as the average signal
level, with respect to blanking
level, during active scanning
time (integrated over a frame
period, excluding blanking
intervals), expressed as a per-
centage of the difference
between the blanking and refe-
rence white levels.

IRE

UNITS
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UNITES

DE C IRE

10% AVERAGE PICTURE LEVEL

RSS 151/CNR 151
RSS 154/CNR 154
RSS 157/CNR 157

Niveau Moyen d'image (NMI)

Le niveau moyen d'image est defini
comme etant le niveau moyen du signal,
par rapport au niveau de suppression
pendant le temp reel de balayage de
l'image (integre sur une periode de
trame, en excluant les intervalles
de sunpressioT*exprime en pourcentage
de la difference entre le niveau
de suppression et le niveau de ref6rence
du blanc.
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100:
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SEQUENCE SHOWING % APL (MULTIPLE OF FIVE LINES)
SEQUENCE DE SIGN AUX MONTRANT % NMI (MULTIPLE DE CINQ LIGNES)
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Requirements for the Establishment and Technical Operation

of Stereophonic and Multiplex Subcarriers in the

Aural Baseband of Television Stations

1. INTRODUCTION

1.1 Purpose

This procedure outlines the application process and technical
requirements for stereophonic and multiplex operation in the aural

baseband of television transmitters. The application procedure is to
be followed by applicants for an amendment of the technical
construction and operating certificate for the broadcasting station to
allow the use of stereophonic and multiplex subcarriers. The TV

broadcasting station shall meet the technical requirements of this
specification, and in addition those for the monophonic operation of
the aural transmitter, when the station operates the aural transmitter
in a stereophonic or multiplex mode.

1.2 Use of TV Aural Baseband Subcarriers

1.2.1 TV broadcast stations may transmit subcarriers and signal within the
composite baseband of the aural transmitter for the following
purposes:

(a) Stereophonic, biphonic, quadraphonic, etc., sound programs.

(b) Transmission of signals relating to the operation of the station
such as relaying broadcast material, remote cueing, order
messages and telemetry signals from the transmitting plant.

(c) Transmission of pilot or control signals to enhance the station's
program service such as activation of noise reduction decoders in
receivers, for any other receiver control purpose, or for program
alerting and program identification.

(d) Subsidiary communications services.
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Exigences relatives a l'etablissement et 6 l'exploitation

technique des sous-porteuses stereophonique et multiplex

dans la bande de base audio des stations de television

1. INTRODUCTION

1.1 B1Lt

La presente procedure expose la methode a suivre en ce qui concerne
les demandes relatives 6 l'exploitation des sous-porteuses
stereophonique et multiplex dans la bande de base audio des emetteurs
de television, ainsi que les exigences techniques s'y rapportant. Les
requerants demandant une modification de leur certificat technique de
construction et de fonctionnement qui leur permettrait d'utiliser les
sous-porteuses stereophonique et multiplex doivent suivre la procedure
de demande expos& ci-apres. La station de radiodiffusion televisuelle
devra respecter les exigences techniques de la presente procedure, en
plus des exigences applicables 6 l'exploitation monophonique de
l'emetteur audio, dans le cas 000 la station exploite l'emetteur audio
en mode stereophonique ou multiplex.

1.2 Utilisation des sous-porteuses de la bande de base audio des stations
de television

1.2.1 Les stations de radiodiffusion televisuelle peuvent emettre des sous-
porteuses et des signaux dans la bande de base composite de l'emetteur
audio aux fins suivantes:

(a) Emissions sonores stereoponiques, biphoniques, quadraphoniques,
etc.

(b) Transmission de signaux relatifs 6 l'exploitation de la station,
par exemple pour relayer des emissions de radiodiffusion, pour le
reperage 6 distance, les messages d'ordres et les signaux de
telemesure de l'installation emettrice.

(c) Transmission de signaux pilotes ou de commande en vue d'ameliorer
le service d'emissions de la station, par exemple pour la commande
de decodeurs de reduction de bruit dans les recepteurs ou toute
autre commande des recepteurs, ou pour des signaux d'alerte et
d'identification des emissions.

(d) Services de cammunications secondaires.
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(e) Any other services authorized.

1.3 TV Stereophonic Aural and Multiplex Subcarrier Operation

1.3.1 A TV broadcast station may transmit multichannel aural programs upon
installation of multichannel sound equipment. Prior to the
commencement of multichannel broadcasting, the equipment and
transmission system shall be measured to ensure compliance with the
technical requirements of this procedure and Broadcast Specification
No. 15.

1.3.2 Multiplex subcarriers may be transmitted on a non-interference basis
to broadcast programming. Transmissions shall comply with the
technical requirements of this Procedure and Broadcast Specification

No. 15.

1.3.3 Subsidiary communications services are those transmitted within the TV

aural baseband signal but do not necessarily include services relating
to the main program broadcast.

1.3.4 Subsidiary communications services have no status in relation to the

issue or renewal of the broadcast station's certificate.

1.3.5 The broadcast station certificate holder should retain control over
all transmitted material with the right to reject any material deemed

inappropriate or undesirable.

2. DEFINITIONS

2.1 The list of definitions applicable to multichannel television sound
transmission appear in Broadcast Specification No. 15 (BS 15).

3. APPLICATION REQUIREMENTS

3.1 Licensees of TV broadcasting undertakings wishing to initiate
Multiplex transmission must apply to the Canadian Radio -Television and
Telecommunications Commission for an amendment to their broadcasting
licence. To support the licence application, the Department of
Communications requires an application for an amendment to the
station's technical construction and operating certificate. The
application to the Department shall include documentation providing
full details of the Multiplex transmission system.

C )denotes area of possible change
3.2 The description of the transmission system outlining the nature of the
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(e) Tout autre service autorise.

1.3 Exploitation des sous-porteuses stereophonique et multiplex de

television

1.3.1 Une station de radiodiffusion televisuelle peut transmettre des

emissions sonores multivoie apres installation d'un materiel audio

multivoie. Avant le commencement de la radiodiffusion multivoie, des
mesures devront etre prises sur le materiel et sur le systeme
d'emission, pour verifier qu'ils sont conformes aux exigences
techniques de la presente procedure et du Cahier des charges n° 15 sur

la radiodiffusion.

1.3.2 Des sous-porteuses multiplex peuvent etre transmises, a condition de

ne pas causer de brouillage aux emissions de radiodiffusion. La

transmission de ces sous-porteuses devra respecter les exigences
techniques de la presente procedure et du Cahier des charges n° 15 sur

la radiodiffusion.

1.3.3 Les services de communications secondaires sont ceux qui sont transmis
A l'interieur du signal de la bande de base audio de la station de

television; it ne comprennent pas les services relatifs aux emissions

principales de radiodiffusion.

1.3.4 Les communications secondaires n'ont pas d'influerce sur la delivrance

ou le renouvellement d'un certificat ce station de radiodiffusion.

1.3.5 Le titulaire du certificat de station de radiodiffusion devrait garder

le controle sur toute la matiere transmise et avoir le droit de

rejeter toute matiere qu'il juge inappropriee ou indesirable.

2. DEFINITIONS

2.1 Les definitions applicables aux emissions sonores multivoie des

stations de television figurent dans le Cahier des charges n° 15 sur

la radiodiffusion (CR-15).

3. EXIGENCES RELATIVES AUX DEMANDES

3.1 Les titulaires de licence d'entreprises de radiodiffusion televisuelle

desirant utiliser la transmission multiplex doiveit presenter au
Conseil de la radiofiffusion et des telecommunications canadiennes une
demande de modification de leur licence de radiociffusion. A l'appui

de la demande de licence, le ministere des Communications exige
demande de modification du certificat technique de construction et de

fonctionnement de la station. La demande presentee au Ministere devra
comprendre la documentation donnant tous les details du systeme

jmetteur multiplex.

[ ]indique les domaines susceptibles de modification
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operation, stereophonic, second audio, multiplex subcarrier, should
include the following information:

3.2.1 A complete description of the equipment proposed to be used for the

multiplex operation;

3.2.2 A description of the programme source(s) and the method of modulating

the subcarrier(s);

3.2.3

3.2.4

The frequency or frequencies of the subcarrier(s);

A description of the methods used to ensure that the technical
requirements are met.

3.3 Any modifications to the TV transmitter which are necessary to effect
the multiplex transmission shall be specified.

3.4 The equipment and methods used to monitor the transmissions shall be
specified.

3.5 The application shall include a statement by a professional engineer

that the proposed facilities will meet fully the requirements set
forth in this Procedure and in Broadcast Specification No. 15.

4. CHANGES IN EQUIPMENT

4.1 The addition of TV broadcast stereophonic or subcarrier generators to
a TV broadcast transmitter type approved for stereophonic sound or
subcarrier operation is acceptable.

4.2 Mechanical or electrical alterations and adjustments to existing

approved transmitters to accomodate stereophonic sound or subcarrier
operation will be permitted provided the following conditions are met:

(a) The stereophonic or subcarrier generator is designed for
interfacing with the transmitter.

(b) Alterations and adjustments to the transmitter are based on the
recommendations of the transmitter manufacturer and are
implemented by qualified persons.

(c) Performance measurements shall be made to ensure the system
satisfies the applicable requirements of this BP and those of
BS 15 and TRC 70.

(d) The transmitter, after alteration shall be certified by a
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3.2 La description du systeme emetteur exposant l'exploitation, avec sous-
porteuse stereophonique, deuxieme voie audio et(ou) sous-porteuses
multiplex, devrait camprendre les renseignements suivants:

3.2.1 Description complete du materiel que l'on projette utiliser pour
l'exploitation multiplex;

3.2.2 Description de la(ou des) source(s) d'emission et methode de
modulation de la(ou des) sous-porteuse(s);

3.2.3 Frequence de la(ou des) sous-porteuse(s);

3.2.4 Description des methodes utilisees pour &assurer du respect des
exigences techniques.

3.3 Toutes les modifications de l'emetteur de television qui sont

necessaires pour effectuer la transmission multiplex devront etre
precisees.

3.4 Le materiel et les methodes utilises pour contraler les signaux emis
doivent etre precises.

3.5 La demande devra comprendre une declaration faite par un(e)
ingenieur(e) professionnel(le), mentionnant que les installations
projetees respecteront pleinement les exigences mentionnees dans la
presente procedure et dans le Cahier des charges n° 15 sur la
radiodiffusion.

4. MODIFICATIONS APPORTEES AU MATERIEL

4.1 L'ajout, a un emetteur de radiodiffusion televisuelle, d'un generateur
stereophonique ou de generateurs de sous-porteuses de radiodiffusion
televisuelle homologues pour l'exploitation des sous-porteuses
stereophonique ou multiplex, est acceptable.

4.2 Il sera permis d'apporter des modifications ou reglages mecaniques ou
electriques a des emetteurs existants homologues, afin de permettre
l'exploitation des sous-porteuses stereophonique ou multiplex, sous
reserve que les conditions suivantes soient respectees:

(a) Le generateur stereophonique ou de sous-porteuses multiplex est

congu pour raccordement A l'emetteur.

(b) Les modifications et reglages apportes A l'emetteur se fondent
sur les recommandations du fabricant de l'emetteur et sont
effectues par des personnes qualifiees.

(c) Des mesures de performance seront faites pour s'assurer que le
systeme satisfait aux exigences applicables de la presente
procedure et A celles du CR-15 et de la CRT -70.



professional engineer to be capable of equaling or bettering the
performance requirements of the original approval specification.

5. QN-AIR TESTING AND TECHNICAL CERTIFICATE AMENDMENT

5.1 Prior to scheduled on -air multiplex or stereophonic operation, the

licensee shall test and certify that the installation meets the
requirements of this procedure.

5.2 On -air operation may commence following satisfactory testing and the
Department will accordingly amend the certificate upon notification.

5.3 In the event that the quality of the main or the stereophonic
transmissions is impaired by the multiplex subcarrier(s), the
licensee is required to take corrective measures to eliminate the

impairment. Use of any multiplex subcarrier is not to interfere with
main channel nor with stereophonic prcgramming.

Issued under the Authority of
the Minister of Communications

#
G.R. Begley
Director General
Broadcasting Regulation Branch
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BTSC (BROADCAST TELEVISION SYSTEMS COMMITTEE)

MULTICHANNEL TELEVISION SOUND SPECIFICATIONS

1. GENERAL

1.1 This specification describes the BTSC recommended system for multiple
sound signal transmission and processing on television.

1.2 Multichannel television sound (MTS) involves the addition of
subcarriers in the aural baseband, or possibly of digitized aural
signals in the visual baseband, of a television transmission for
purposes as follows:

stereophonic, biphonic or multiphonic sound programs;

signals related to the operations of the station such as cueing
and order wire information, remote control telemetry, or relay of
other signals not intended for direct reception by the public;

pilot or control signals related to the program content for use
by receivers, decoders, etc.;

subsidiary communications services such as functional music,
second language sound track, radio reading, specialized
programming, etc.;

any other services authorized.

1.3 Television transmissions containing a pilot subcarrier at 15,734 hertz
shall comply with the BTSC specification. This pilot carrier is
designed to indicate to the receiver that BTSC stereophonic sound is
being transmitted, and is required in the reception of such signals by
the receiver.
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SPECIFICATIONS DU BTSC (BROADCAST TELEVISION SYSTEMS COMMITTEE)

RELATIVES A LA TRANSMISSION MULTIVOIE DE SIGNAUX SONORES EN TELEVISION

1. GENERALITES

1.1 Le present cahier des charges decrit le systeme recommande par le BTSC

pour la transmission et le traitement de signaux sonores multiples en

television.

1.2 La transmission multivoie de signaux sonores en television (MTS)
comporte l'addition de sous-porteuses dans la bande de base son ou
encore de signaux son numerises dans la bande de base vision dune
transmission de television aux fins suivantes:

- emissions sonores stereophoniques, biphoniques ou multiphoniques;

signaux relatifs a l'exploitation de la station, tels que pour le

reperage et les circuits de service, la telemesure, la
telecommande ou le relais d'autres signaux qui ne sont pas prevus

pour reception directe par le public;

- signaux pilotes ou de commande relatifs au contenu des
pour utilisation par les recepteurs, decodeurs, etc.;

emissions,

services de communications secondaires, tels que l'illustration

sonore, une piste sonore en deuxieme langue, lecture A la radio,

emission specialisees, etc.;

tout autre service autorise.

1.3 Les transmissions de television contenant une sous-porteuse pilote A

15 734 hertz devront etre conformes aux specifications du BTSC. Cette

porteuse pilote a pour but d'indiquer au recepteur que des signaux

sonores stereophoniques BTSC sont transmis et elle est necessaire a la
reception de tels signaux par le recepteur.



2. DEFINITIONS

2.1 BTSC: Broadcast Television Systems Committee recommendation for
multichannel television sound transmission and audio processing as

defined in this specification.

2.2 Baseband: Aural transmitter input signals between 0 and 120 kHz.

2.3 Lompandoring: A noise reduction process used in the stereophonic
subchannel and the second audio program subchannel consisting of
encoding (compression) before transmission and decoding (expansion)
after reception.

2.4 Composite stereophonic baseband signal: The stereophonic sum
modulating signal, the stereophonic difference encoded signal and the
pilot subcarrier.

2.5 Crosstalk: An undesired signal occurring in one channel caused by an
electrical signal in other channels.

2.6 Decibel ERMS value: The exponentially time -weighted root mean square
(ERMS) value converted to dB as follows:

decibel ERMS value = 20 log 10 (ERMS value?
(Reference)

Where Reference is the 0dB ERMS value.

2.7 Ilgading: See canpandoring.

2.8 Equivalent input separation: A method of specifying the stereophonic
separation by referring variations from ideal at the output back to
the input. To accomplish this, an input signal which causes a non -
ideal output is varied by degrading input separation until the output
conforms to the ideal. The amount of input separation degradation
required is the equivalent input separation.

2.9 Equivalent modulation: See equivalent input tracking.

2.10 Equivalent input tracking: A method of specifying the tracking
ability of the encoding process by referring variations from ideal at
the output back to the input of the encoder. To accomplish this, an
input signal which causes a non -ideal output is varied until the
output conforms to the ideal. The amount of input variation required
is the equivalent input tracking.

2.11 Exponentially time -weighted root mean square GERMS) value: The ERMS
value of a waveform is obtained from the following formula:
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2. DEFINITIONS

2.1 BTSC: Recommandation du Broadcast Television Systems Committee pour

la transmission multivoie et le traitement audio de signaux sonores de

television, Minis dans le present cahier des charges.

2.2 Bande de base: Signaux d'entree de l'emetteur son compris entre 0 et

120 kHz.

2.3 Procede de compression -extension: Procede de reduction du bruit

utilise dans la sous-voie stereophonique et dans la sous-voie du
deuxieme programme audio, comprenant un codage (compression) avant la
transmission et un decodage (extension) apres reception.

2.4 Signal de la bande de base stereopbonique composite: Signal

stereophonique somme de modulation, signal stereophonique difference
code et sous-porteuse pilote.

2.5 Diaphonie: Signal non -desire se produisant dans une voie et provoque
par un signal electrique dans les autres voies.

2.6 Valeur efficace avec ponderation temporelle exponentielle, en decibels:
La valeur efficace avec ponderation temporelle exponentielle (EPTE)
convertie en dB, est la suivante:

Valeur EPTE en decibels = 20 log10 (valeur EPTE)
(reference)

La reference etant la valeur EPTE 0 dB.

2.7 Codage: Voir procede de compression -extension.

2.8 Separation d'entree equivalente: Methode utilisee pour specifier la

separation stereophonique en prenant l'entree comme reference pour les
variations de la sortie par rapport a l'ideal. Pour ce faire, on fait
varier un signal d'entree qui donne une sortie non -ideale, en
degradant la separation d'entree, jusqu'a ce que la sortie se conforme
a ',ideal. Le montant de degradation de separation d'entree
necessaire est la separation d'entree equivalente.

2.9 Modulation equivalente: Voir poursuite d'entree equivalente.

2.10 Poursuite d'entree equivalente: Methode utilisee pour specifier la
capacite de poursuite du procede de codage en prenant ''entree du
codeur comme reference pour les variations de la sortie par rapport a
''ideal. Pour ce faire, on fait varier un signal d'entree qui donne
une sortie non ideale, jusqu'a ce que la sortie se conforme e ''ideal.
Le montant de variation de ''entree necessaire est la poursuite
d'entrée equivalente.

2.11 Valeur efficace avec ponderation temporelle exponentielle (EPTE): La

valeur EPTE d'une forme d'onde s'obtient par la formule suivante:


