Broadcast Procedure 1
Rule 9

Issue 3
Effective date: June 15, 1979
Release date: June 15, 1979

FIELD STRENGTH CONTOUR MAPS

All technical briefs in support of applications for new AM, FM or TV
broadcasting stations, or for changes in facilities of existing stations,
shall include contour maps as prescribed under the relevant broadcast
procedure. Reproducible transparencies shall also be included with the DOC
application. The maps are used by the Department for its technical
evaluation of the proposal and reproduced for circulation to broadcast
consultants, the CRTC, the broadcasting industry and cother interested

agencies.

PREPARATION OF CONTOUR MAPS

The following is a summary of the requirements for contour maps:

a) Geographic co-ordinate information shall appear at least at two adjacent

edges of all maps supplied.

b) A dimensional scale shall be clearly shown on all maps.

c¢) Antenna location shall be plotted as illustrated below:

Antenna Location
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d) All contours shall be labelled clearly. The preferred technique is to
place labels along the contour lines, thereby avoiding unnecessary
arrows.

e) A title block, containing sufficient information to identify the
proposal and stamped by a professional engineer entitled to practice in
Canada, shall be shown. An acceptable specimen is illustrated below:
Name of Broadcast Engineering Consultant
Applicant's Name
Proposed location of Station
Call Sign
Parameters of Proposed Operation (freq. of channel; power; mode of

operation, ete.)
Date Map Prepared Seal of Signature
Engineer or
Initials

f) In cases of proposed changes in facilities, a separate map showing

comparative contours shall be submitted (See 2.1 ¢) and 2.2 ¢)).
1.2 Notes:
a) For most contour representations, Energy, Mines and Resources (Surveys

and Mapping Branch) maps with a scale of 1:500,000 have been found
satisfactory. However, it will sometimes be necessary to utilize
expanded or compressed scales in order to more clearly demonstrate the

coverage areas. These are quite acceptable, provided the scales are

shown.
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b) Energy, Mines and Resources maps shall normally be used in the
submission. However, should more up-to-date official Provincial
Government maps be available, these may be used when, for instance,
there is a particular significance in determining the latest

metropolitan area limits.

c) All map reproductions supplied shall be clear in all details ensuring

the significant information is not hidden by labelling.

REPRODUCIBLE MAP TRANSPARENCY REQUIREMENTS

Reproducible direct positive photographic transparencies must be prepared in

the standard format size i.e. 37 cm x 28 em (143 " x 11"). Acceptable
materials for transparencies are clear acetate, Mylar and Cronaflex. The
transparencies must bear a stamp or seal and full name of the professional
engineer according to the respective requirements of the Provincial

Associations of Professional Engineers.

For TV and FM Applications

The following transparencies are required:

a) One transparency of the contour map bearing the title block defined in

1.1 e);



2.

2

b) one transparency of the contour map with a 11.5 em x 9.5 cm (43" x 3

3/4") space left (preferably in the lower right-hand corner) for

insertion of the DOC title block;

*c) in case of change in facilities, one additional transparency for the
‘comparative contours' map, showing the existing and proposed 'A' and
'B' contours for the TV service or the existing and proposed 3 mV/m, 500
uV/m and 50 uV/m contours for the FM service, with the appropriate space

for insertion of the DOC title block defined in 2.1.b).

NOTE:

The above requirements are not applicable to applications for low power
TV and FM stations in accordance with Broadcast Procedure 22 and Broadcast
Procedure 14 respectively, or to very low power TV and M stations in

accordance with Broadcast Procedure 15.

For AM Applications

The following transparencies are required:

a) One transparency of each contour map required in the technical brief

bearing the identification block defined in 1.1 e);

* Erratum dated September 14, 1979



b) one transparency of each map to show in clear detail the following

proposed service coverage contours:

i) for day time: showing the 25 mV/m, 5 mV/m and 0.5 mV/m

contours only;

ii) for night-time: showing the night-time interference free
(NIF) contour, and if enclosed within the NIF, the 25 mV/m

and the 5 mV/m night-time contour(s).

e¢) for changes in facilities, additional transparencies showing both the

existing and the proposed contours (as in 2.2 b);
d) all transparencies under sub-section 2.2 (b) and (c¢) should have a 11.5
em x 9.5 em (43" x 3 3/4") space left for the insertion of the DOC

title block.

For AM Final Proof of Performance Submissions

One transparency of the map showing the proved-in location of the 0.5 mV/m

day-time and the night-time limitation contours with the appropriate space

left for insertion of the DOC title block is required.
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Issue 1
Effective Date: December 1, 1974
Release Date: November 1, 1974

REQUIREMENTS FOR TECHNICAL OPERATION

_OF BROADCAST TRANSMITTER PLANTS

The holder of a Technical Construction and Operating Certificate for

a broadcast transmitter plant is responsible for maintaining frequency,
modulation, total power and directional power within permitted
tolerances at all times. This Procedure sets out the minimum require-
ments for controlling, measuring and monitoring a broadcast transmitter
plant.

Compliance with the minimum requirements may be achieved either by
operating the plant under local control (attended) or under remote
control (unattended). If the plant normally is operated unattended
via a remote control system, and that system fails, the plant must be
operated under local control until the remote control system is again
operative.

The holder of a Technical Construction and Operating Certificate shall
submit a description of the technical facilities he will have at his
disposal enabling him to comply with the minimum requirements specified
in paragraph 4. Details to be included are described in paragraph 8.
If unattended operation is proposed a technical brief shall also be
provided as detailed in paragraph 9.

MINIMUM REQUIREMENTS

Minimum requirements for controlling, measuring and monitoring of
transmitter plants are as follows:

CONTROLS
4,1.1 Carrier ON-OFF

4.1.2 Selection of day and night power and/or radiation
pattern selection where applicable.

4.1.3 Overload reset, if applicable.

ACCURATE MEASUREMENTS

By 2y 3L Frequency

The carrier frequency shall be measured.



ty o2 7 Modulation

Peak modulation under normal program conditions
shall be measured.

4.2.3 Power

The power output of the transmitter shall be measured.
Measurements shall be made of .the rf current at the
transmitter output or at the common point. For an AM
transmitter with directional antenna(s) measurements
shall also be made of the tower currents (or ratios)
and phases for each radiation pattern authorized.

4.3 MONITORING

During periods between accurate measurements, stations shall
be monitored either locally at the transmitter or remotely.
Stations shall be capable of being monitored continuously

as follows:

(3 2Ye L AM Stations

4.3.1.1 AM transmitters may be monitored with a fixed-
tuned receiver. At the control pcint there
shall be available a means for monitoring
modulation, such as:

- an audio level meter connected to the
output of the receiver

- an oscilloscope displaying the
modulated rf signal

-~ any other audible or visible signalling
device which will indicate the level
of modulation.

In all cases, the off-air program audio shall be
available at the control point for monitoring
quality and modulation.

Monitoring of rf power may be interpreted from
either the transmitter final plate current,
transmission line or antenna current, or rf
field strength. The minimum requirement is an
indication from an ''S" meter incorporated into
a fixed-tuned monitor receiver at the control
point. For directional arrays, indication of
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additional antenna parameters may be required

at the control point. The selection of these
parameters shall be justified in the description
of the technical facilities submitted by the
holder of the Technical Construction and
Operating Certificate.

4,.3.1.2 Rebroadcasting stations from which the off-air
signals are not available at the control point
shall be monitored by a person designated by
the holder of the Technical Construction and
Operating Certificate. This person shall be
equipped with an AM receiver. Telecommunication
between the monitoring and control points shall
be available.

5} 52 FM Stations

4.3.2.1 FM transmitters may be monitored with a fixed-
tuned receiver. For monitoring moculation an
audio level meter driven by the receiver shall
be visible at the control point, or an alternative
audible or visible signalling device which will
indicate the level of modulation may be used.
The off-air program audio shall be available at
the control point for monitoring signal quality
and modulation; if applicable, facilities shall
also be provided for aural monitoring of stereo-
phonic and other signals.

Monitoring of rf power may be interpreted from
either the transmitter final plate current,
transmission line or antenna current, or rf
field strength. The minimum requirement is an
indication from an "S" meter incorporated into
a fixed-tuned monitor receiver at the control
point.

4.3.2.2 Rebroadcasting stations from which the off-air
signals are not available at the control point
shall be monitored by a person designated by the
holder of the Technical Construction and Opera-
ting Certificate. This person shall be equipped
with an FM receiver including capability of also
receiving stereophonic and other signals if
applicable. Telecommunication between the moni-
toring and control points shall be available.



e B TV Stations

4.3.3.1 Stations which have manned control facilities
within reach of off-air signals shall meet the
following requirements:

A demodulated off-air TV signal shall be available
together with picture and waveform monitors, a
means of indicating the depth of the modulation
of the visual carrier, and a means of monitoring
aural program level and quality. Where colour

is transmitted a colour monitor shall be used.
Monitoring of the rf power of the visual trans-
mitter may be interpreted from a peak reading
transmission line power, voltage or current meter
or rf field strength. The minimum requirement is
an indication from a fixed-tuned receiver of the
signal strength during the synchronizing peak.
Monitoring of rf power of the aural transmitter
may be interpreted from a transmission line power,
voltage or current meter, plate current, or rf
field strength. Remote monitoring of aural rf
power i1s not mandatory.

4.3.3.2 Rebroadcasting stations from which the off-air
signals are not available at the control point
shall be monitored by a person designated by the
holder of the Technical Construction and Operating
Certificate. This person shall be equipped with a
TV receiver, colour if the station transmits colour.
Telecommunication between the monitoring and control
points shall be available.

Measurements in 4.2 shall be logged and the logs shall be retained
for inspection by the Department for a minimum period of six years
for AM stations and two years for others. Also, any significant
plant zbnormalities and corrective action taken shall be logged.

Further, since it is the responsibility of the holder of the Technical
Construction and Operating Certificate to maintain the plant within
permitted tolerances at all times, if any parameter is out of
tolerance at the time of accurate measurements, then corrective

action shall be taken and more frequent measurements shall be made
until the parameter is controlled within tolerance.

Normally, measurements in 4.2 shall be made weekly. However, if the
broadcaster requests that accurate measurements be taken less fre-
quently, and can demonstrate to the satisfaction of the Department that
frequency, modulation and power remain stable, then the Department may
permit measurements to be made and logged less frequently.
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8.2

8.3
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The holder of a Technical Construction and Operating Certificate is
responsible for ensuring that the painting and lighting of antenna
Support structures are maintained in accordance with the Technical
Construction and Operating Certificate.

DESCRIPTION OF TECHNICAL FACILITIES

A submission in triplicate shall be provided ané approval obtained
prior to "on-air" operation of any station. The submission shall
include:

Transmitter manufacturer, model and D.O.C. type approval number.

A list of equipment available for the accurate measurements required
in 4.2. If the measuring equipment does not normally remain at the
transmitter plant, its normal location and availability is to be
described.

A list of equipment available for monitoring as in paragraph 4.3.

TECHNICAL BRIEF FOR UNATTENDED OPERATION

A technical brief in triplicate is to be submitted and approval
obtained prior to any unattended operation.

The Department requires that the design of a remote control system
or a major change to an existing system be carried out under the
responsible supervision of a professional enginecer who shall certify
as to the adequacy of the design by affixing his signature and seal
to the technical brief.

The brief shall include:
(1) A general description of the construction and operation of the
proposed control and supervisory systems, including mediums used

to interconnect the transmitter plant with control point.

(2) The location of the control point and the reasen for its choice
if other than the main studio.

(3) A list of all control functions performed by remote control.

(4) A list of all information returned to the control or monitoring
point.

(5) A description of operating procedures including control,
telemetering and calibration, if applicable.
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(6) A block diagram of the system.

(7) A functional or schematic diagram of control equipment if not
already on Department files.

(8) A diagram showing interface equipment and changes (if any)
to be made in the broadcast transmitter.

Issued under the authority of
the Minister of Communications

A O Bhre~Thoe
G.C. Brooks

Director
Telecommunication Engineering Branch
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MARKING OF RADIO ANTENNA M:STS

1., General

Since radio masts are usually located so that they extend
considerably higher than their immediate surroundings, they
constitute a potential hazard tc aerisl navigstion.
Consequently, it is necessary that these masts be marked

to make them as conspicuous as possible, thereby reducing
this hazard to a minimum, Reference is drawn to the
current issue of the Department of Transport "Recommended
Standards for Marking Obstructions™, a copy of which is
attached,

24 Painting

2.1

2.2

A1l radio masts, designated to be marked by painting only,
regardless of height, must be painted as specified in
Section 3.0, "Recommended Standards for Marking Obstructions©,

In the case of masts for AM broadcasting stations, where
these are the actual radiating elements, individual
structural members or complete sections may be shop
painted prior to assembly, provided that every precaution
is taken to maintain the lowest possible electrical
contact resistance at all joints. Welding is preferred
in assembling these masts, but bolts or rivets may be
used if the requisite low contact resistance can be
achieved by a thorough cleaning of the metallic surface,

3. Lighting

3.1

All radio masts designated to be marked by lighting, in
addition to painting, regardless of height, must be
lighted as specified in Section L. and L.20, "Recormended
Standards for Marking Obstructions™,

eee 2



3.2

3.3

3.4

W)
\n

Lights shall be operated at all times between local sunset
and lccal sunrise, and in addition shall be turned on when
the light intensity frouw the north sky drops to 35 foot
candles and may be turned off when this light intensity
rises to 58 foot candles.

lights may be operated throughout the twenty-four hour
period to avoid switching, if this arrangement is preferred.

In areas where flying ojerations are so sporadic that
lighting of radio masts is not considered necessary, the
masts should nevertheless be wired for lights. The growth
of the aviation industr:” in Canada is such that most areas
will eventually be subject to flying activities in which
case lighting of radio rasts definitely will be required.
Installation of lights ¢t the time of the erection of the
masts is much more economical than installation after
erection.

Where obstruction lights are required on radio antenna
masts, in accordance with 3.1 above, provision must be
made for temporary lighting during the period of
construction and until the repular lighting can be

put into operation. Such temporary lighting shall

be required as soon as the construction of the mast
reaches the level at which the lowest obstruction
light would be installea. Additional temporary

lights shall be installed at each level normally
lighted as construction proceeds, and in additicn,

the highest part of the structure shall also be lighted.
Temporary lights shall, where possible, be the same
type of fixture as will be installed permanently.

LM AGE
WiLLIAY Dicore
-R}dg~Klso Issued under the authority
Ontart™: of the Minister of Communications
w3

A

RF /G4 Nixon,
Director Gerleral], Telecommunications Bureau
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Guidelines for the Assignment of Call Signs

to AM, FM and TV Broadcasting Stations

Introduction

Article 19 of the ITU Radio Regulations specifies the allocation of call signs
for all countries and the requirements for their transmission. Section 5(b) of the
Radio Act requires the Minister to assign call signs to broadcasting transmitting
undertakings. The purpose of this procedure is to outline the guidelines used by the

Department in assigning call signs to broadcast stations in Canada.

Guidelines

1. The Department will assign call signs to broadcasting stations from the series

mCF®, WCH", "CI", "CJ" and "CK".

2. By special arrangement, broadcasting stations owned and operated by the Canadian

Broadcasting Corporation may be assigned call signs beginning with "CB".

34 Call signs are to be requested at the time of submitting an application for a
Technical Construction and Operating Certificate (TCOC). The Department will
assess the operational suitability of the call sign proposed by the applicant,
may request advice from the Canadian Radio-television and Telecommunications

Commission (CRTC), and make a provisional decision. The provisional call sign
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will then be reserved for the period that the application is considered active.
Information concerning provisional call signs may be obtained by examining TCOC
applications on file in the Department after the CRTC has published its public
notice in respect of related licence applications. Comments relating to call
signs may be submitted to the Director of the Broadcasting Regulation Branch of
DOC. Normally, a final decision on the call sign will be taken when authority
to construct is granted, after due consideration of the comments received up to

that time.

Licensees of existing stations who wish to change their call signs shall make
their request in writing to the Director of the Broadcasting Regulation Branch,
Telecommunication Regulatory Service, Department of Communications, 300 Slater
Street, Ottawa, Ontario K1A 0C8. The Department will assess the operational
suitability of the call sign proposed by the licensee, may request advice from

the CRTC, and then render a decision.

There are three categories of broadcasting transmitting stations, namely AM, FM
and TV. Four letter basic call signs, of the series reserved for broadcasting
stations, will be assigned. In special cases, three letter call signs may be
assigned to national network stations. Suffixes "FM" and "TV" will identify FM
and TV stations. Numerical suffixes will be appended to identify rebroadcasting
stations, where the same basic call sign is assigned to the originating as well
as the rebroadcasting station. (Rebroadcasting stations are those that
broadcast simultaneously the programs of another station for at least half of

the broadcasting schedule).
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Normally, a distinctive basic call sign will be assigned to each broadcasting

station. Additionally, the same basi¢ call sign may be assigned:

(a) to stations of different categories owned by the same individual, the same

corporation or wholly-owned subsidiaries of the same corporation, and

serving the same community; or

(b) to rebroadcasting stations owned by the same individual, the same
corporation or wholly-owned subsidiaries of the same corporation (with a

numerical suffix).

Where the same basic call sign is used by more than one station, the Department
may impose a change in call sign if there is a change in ownership of a station,

or, in the case of a rebroadcasting station, the proportion of rebroadcast

programs becomes insufficient.

The Department will not assign a proposed call sign to a statfon where,

(a) in the Department's opinion, there is a phonetic similarity between the

proposed call sign and the call sign of another station located within a

radius of 300 km;

(b) the service areas of stations with phonetic similarity overlap; or
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(e) if the Department considers that positive identification of the stations
might be impaired.

Issued under the Authority of
the ter of Communications

ALy

r. John déﬁercado
Director General
Telecommunication Regulatory
Service



% .* Government
: of Canada

Department of Communications TRC - 38

TELECOMMUNICATIONS REGULATION CIRCULAR

SUPPRESSION OF INDUCTIVE INTERFERENCE

ANTENNA FACTOR: TO CONVERT MEASURED VOLTS (V)
TO FIELD STRENGTH {(uV/m)

MARCH 31, 1977
(REPLACES SII-13-48 OF AUGUST I, 1962)

T T T T T R T T S TR e R T T o T e e ST T & R W .

TELECOMMUNICATION REGULATORY SERVICE






TRC~-38

Telecommunications Regulation Circulars

are issued from time to time as the need
arises and are intended for the guidance of
those actively engaged in telecommunications
in Canada. The information contained in
these circulars is subject to change at any
time in keeping with the development of the
art of telecommunications. It is therefore
suggested that interested persons should
consult the nearest Superintendent of
Telecommunication Regulation to ascertain
whether this circular is still current.
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SUPPRESSION OF INDUCTIVE INTERFERENCE

ANTENNA FACTOR: TO CONVERT MEASURED VOLTS (uV) TO FIELD STRENGTH (,V/m)

The attached curve sheet gives the factor by which the measured micro-
volts, from various types of resonant anternas, must be multiplied to
obtain field strength in microvolts per meter. They are intended for
use particularly with Servicemen's type TV field strength meters, and
it should be noted that in every case they apply only to a particular
impedance transmission line and instrument. If, for example, a 300 ohm
input impedance meter is connected to the antenna by a 72 ohm line, the
factor will vary with length of lead-in, as well as with frequency, and
so be indeterminate.

The accuracy is of course only that of the meter, so when a new instrument
is received, field staff should take and record measurements on as many
local TV, FM and other stations as possible, using some permanent or
reproducible antenna set-up, so that the meter can be checked, and
corrections made for any subsequent loss of sensitivity.

As mentioned above, a 300 ohm instrument should not be connected directly
to a 72 ohm line. 1Instead a balun (72 ohm unbalanced to 300 ohm balanced)
should be used. This is a matching transformer to match the 72 ohm input
from the antenna system to the 300 ohm balanced input to the television
set.

The two upper curves are for the car dipoles, when used away from the

car. When the dipole is above the car (approximately 66 cm) the measured
values will be somewhat smaller. In a limited number of cases tested,

the indicated field strength was between 0.67 and 0.75 of the free space
field strength, at the same antenna height (2.25 m). It can vary more
widely than this, and it is advisable that the individual car be checked,
on the frequency most used locally, and that the effect of the orientation
of the car be also checked.

The Departmental car dipoles can be telescoped in to a 0.5 wavelength only
up to about 290 MHz. At higher frequencies, however, they can be used as
1.5 wave dipoles and in this way be made to cover the UHF TV bands also.
There is little difference between the antenna factor for a 0.5 wave
dipole and for a 1.5 wave dipole (simple dipoles with 300 ohm load), and
so the antenna factor for the 0.5 wave dipole, at the frequency actually
received, can be used for the major lobes of a 1.5 wave dipole also. The
dipole rods are of course set at a length on the dipole measuring rule
which corresponds to 0.33 times the received frequency.

5000072
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The response patterns of a 0.5 wave and a 1.5 wave dipole are as shown

on page 3. It will be noted that the major lobes of the 1.5 wave dipole
are at about 45 degrees to the axis of the rod, with a lesser response
broadside. The above mentioned antenna factor should be used with
readings taken on the major lobes. The side nulls of the 1.5 wave dipole
are easily obscured by any unbalance, but the null in line with the end

of the rod can usually be clearly identified and used for taking bearings.

In open areas, in the Class B coverage, the field strength 9.1 m above
the ground will be approximately 4 times that at a 2.25 m height (see
Circular SII-13-47 "Variation of Field Strength with Distance"). In
built-up areas, the difference is likely to be much greater, especially
near steel frame buildings.

The curves for a folded dipole-plus-reflector, and for a 12 element Yagi
(300 ohm) are intended for use in checking the field strength at a com-
plainant's antenna, by disconnecting the lead-in from his TV set, and
connecting it to a field strength meter. The antenna factor is based

on optimum performance of the antenna (4.5 dB and 14 dB respectively),
and it can safely be assumed that the field strength is not less than
that indicated. The array gain will obtain only on the channel to which
the antenna is cut; on any other channel the gain will be less, and the
field strength correspondingly greater than the indicated value. The
same will be true of a defective or incorrectly oriented antenna.

The Yagi curve applies equally to 12 elements in line, or 6 stacked

above 6, or to practically any domestic TV antenna of that number of
elements, and intended for feeding a 300 chm line and set. Values can

be interpolated between the dipole-plus-reflector curve and the 12 element
Yagi curve on a linear proportional basis, for intermediate numbers of
elements. That is, the factor for a 7 element Yagi would be half-way
between the 2 element (dipole-plus-reflector) and the 12 element.

In cases where there is a booster amplifier installed at the masthead

or other point such that the measurement cannot be made ahead of it, then
the measured microvolts must be correspondingly reduced. 20 dB is about
the maximum gain claimed by any manufacturers, on a single pre-adjusted
channel, and most claim 12 to 18 dB. The average gain, after being in

use for some time, can reasonably be estimated as 14 dB; the meter reading
should therefore be divided by 5 before applying the antenna factor.
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11. The antenna factor curves are based on the following relations: The

open circuit voltage of a resonant 0.5 wave dipole is X/3.14 times the
field strength; the output voltage is equal to the open circuit voltage
times the load resistance, divided by the load resistance plus the
radiation resistance; the watts output of a folded dipole to a matched
load is equal to the watts output of a simple dipole to a matching load.

0.5A

SN g s

Nisar Ahmed,

Director,

Engineering Programs Branch,
Telecommunication Regulatory Service.
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INTRODUCTIUN

To facilitate spectrum management, radio stations and their emissions
are classified into various categories as detailed in this document. A
radio station may be classified as to type, nature of service and hours of
operation as shown in Section 2. The emission is designated according to
the classification as shown in Seciions 3, 4 and 5. The method of
determining necessary bandwidth is shown in Section 6.

When making ‘an application for a licence to operate a radio station in
accordance with the procedures established by the Department, an applicant
should as far as possible use the methods and symbols contained in this
document.

SOME USEFUL DEFINITIONS

The following 1TU definitions of operational terminology may assist in
the designation of radio emissions.

2.1 Telegraphy: A form of telecommunication which is concerned in
any process providing transmission and reproauction
at a distance of documentary matter, such as written
or printed matter or fixed images, or the
reproduction at a distance of any kind of
information in such a form. For the purposes of the
Radio Regulations, unless otherwise specifiea
therein, telegraphy shall mean a form of
telecommunication for the transmission of written
matter by the use of signal code.

2.2 Telecommand: The use of telecommunication for the transmission of
signals to initiate, modify or terminate functions
of equipment at a distance.

2.3 Telemetry: The use of telecommunications for automatically
indicating or recording measurements at a distance
from the measuring instrument.

2.4 Telephony: A form of telecommunication set up for the
transmission of speech or, in some cases, other
sounds.
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3. CLASS UF STATIUN AND NATURE OF SERVICE DESIGNATURS :

3.1 Class of Station Designators

AL
AM
AT
AX
BC
BT
CA
EA

EB

EC
ED
EG
EH
EK
EM
EN
ER
EV
EX
FA
FB
FC
FL
FP

Aeronautical radionavigation land station
Aeronautical radionavigation mobile station
Amateur station

Aeronautical fixed station-

Broadcasting station, sound

Broadcasting station, television

Cargo ship

Space station in the amateur

Space station in the broadcasting-satellite service (sound
broadcasting)

Space station in the fixed-satellite service O
Space telecommand space station

Space station in the maritime mobile-satellite service

Space research space station

Space tracking space station

Meteorological-satellite space station

Radionavigation-satellite space station

Spac; telemetering space station

Space station in the broadcasting-satellite service (Television)
Experimental station

Aeronautical station

Base station

Coast station

Land station
{

Port station




FR

FS
FX
GS
LR
MA
ME
ML
MO
MR

MS

NL

00
OE
PA
RA
RC
RD
RG
RM
RT
SM
SS
TA
TC
TO
TE
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Receiving station only, connected with the general network of
telecommunications channels

Land station established solely for the safety of life
Fixed station

Station on board a warship or a military or naval aircraft
Radiolocation land station

Aircraft station

Space station

Land mobile station

Mobile station

Radiolocation mobile station

Ship station

Maritime radionavigation land station

Oceanographic data station

Oceanographic data interrogating station

Passenger ship

Radio astronomy station

Non-directional radiobeacon

Directional radiobeacon

Radio direction-finding station

Maritime radionavigation mobile station

Revolving radiobeacon

Meteorological aids station

Standard frequency and time signal station

Space operation earth station in the amateur-satellite service
Earth station in the fixed-satellite service

Space telecommand earth station

Transmitting earth station




SIS

TF
TG
TH
TI

TX
TL
™
TN
TP
TR
TS
T

TV
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Fixed earth station in the radiodetermination-satellite service
Mobile earth station in the maritime mobile-satellite service
Earth station in the space research service

Earth station in the maritime mobile-satellite seryice at 2 snecified
fixed point

Space tracking earth station

Mobile earth station in the radiodetermination-satellite service
Earth station in the meteorological-satellite service

Earth station in the radionavigation-satellite service

Receiving earth station

Space telemetering earth station

Television, sound channel

Earth station in the space operation service

Television, vision channel

Nature of Service Designators

&

co
cp
CR
cv
D30°

GMT

uTC

" H8

H16

Continuous operation during hours shown

Station open to official correspondence exclusively

Station open to public correspondence

Station open to limited correspondence

Station open exclusively to correspondence of a private agency

Directive antenna having maximum radiation in the direction of 30°
(expressed in degrees from true north, from 0 to 360 clockwise)

Greenwich Mean Time

Coordinated universal time (also referred to as Greenwich Mean Time
(GMT))

Scheduled operation
8 hour service

16 hour service
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HZ4 Continuous throughout the 24 hours
HJ “Day service
HN  Night service
HT  Transition period service

HX Intermittent throughout the 24 hours, or station having no specific
service hours

I Intermittent operation during the time indicated
NU  Non-directional antenna
- UT  Station open exclusively to operational traffic of the service

concerned.

4. UESIGNATION OF EMISSIONS

Emissions are desigynatea according to their necessary banawidth and
their classification.

In writing the gesiynation of an emission, one first writes 4
characters which describe the necessary bandwidth. These four characters
are followed by 3 to 5 additional characters which describe the
classification.

Examples of emissions designated in accordance with sections 4 and § of
this TRC are contained in this document starting on page 11.

5. DESIGNATIUN UF NECESSARY BANDWIDTH

The necessary banawidtnh as determined in accordance with the examples
given in this TRC are expressed by three numerals and one letter. The
letter occupies the position of the decimal point and represents the unit of
bandwidth. The first character shall be neither zero nor K, M, or G.

Necessary bandwidths:

between 0.001 Hz ana Y99y Hz shall be expressed in Hz (letter H);
between 1.UU kHz and 999 kHz shall be expressed in kHz (letter K);
between 1.00 MHz and 999 MHz shall be expressed in MHz (letter M);
between 1.00 GHz and 999 GHz shall be expressed in GHz (Tetter G).

txamples of designated necessary bandwidths would be:

0.00¢ Hz = HOQ2 6 kHz = 6KQU 1.25 MHz = 1M25
0.1 Hz = HIU0 12.5 kHz = 1X5§ 2 MHz = 2vUU
25.3 Hz = 25H3 180.4 kHz = 180K 10 MHz = 10M0O
400 HZ = 40U0H 180.5 kHz = 181K 202 MHz = 20
2.4 kHz = 240 180.7 kHz = 181K 5.65 GHz = 5G65
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6. CLASSIFICATIUN UF EMISSIUNS

A minimum of three symbols are used to describe the basic characteristics of
radio waves. These are: ' '

l. The first symbol - indicates the type of modulation of the main
carrier;

2. The second symbul - indicates the nature of the signal(s)
modulating the main carrier, and:

3. Tne third symbol - indicates the type of information being
transmitted.

In addition a fourth and/or fifth symbol may be used to indicate the
following:

4. The fourth symbol - indicates details about the signal(s), and;
5. The fifth symbol - indicates the nature of multiplexing.

Note: When either one or both of the two optional symbols are not
used it is usual to replace that symbol with a dash (-).

6.1 First symbol - type of modulation of the main carrier

6.1.1 Emission of an unmodulated carrier N

6.1.2 Emission in which the main carrier is amplitude-modulated
(including cases where sub-carriers are angle-modulated).
6.1.2.1 Double-sideband
6.1.2.2 Single-sideband, full carrier .
6.1.2.3 Single-sideband, reduced or variable level carrier

6.1.2.4 Single-sideband, suppressed carrier

6.1.2.5 Independent sidebands
6.1.2.6 Vestigial sidebana

cCxee x I X

6.1.3 1on in which the main carrier is angle-modulated.
.1 Frequency modulation :

¢ Phase modulation G

™M

tmiss
6.1.3
6.1.3

6.1.4 Emission in which the main carrier is amplitude and
angle-modulated either simultaneously or in a pre-established U

sequence
6.1.5 Emission of pulsesl
6.1.5.1 Sequence of unmodulated pulses P
6.1.5.2 A sequence of pulses
6.1.5.2.1 imodulated in anplitude K
6.1.5.2.2 modulated in width/duration L
6.1.5.2.3 modulated in position/phase M
6.1.5.2.4 in which the carrier is angle-nodulated
during the period of the pulse Q
6.1.5.2.5 which is a combination of the fore-going or
is produced by other means v

1

tmissions, where the main carrier is directly modulated by a signal which
has been coded into quantized form (e.g. pulse code modulation), should be
designated in 6.1.2 or 6.1.3.



6.1.0

6.1.7

6.2

6.2.1

6.2.2

6.2.3

6.2.4
6.2.5

6.2.8
6.3

6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6
6.3.7
6.3.8
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Cases not covered above. which an emission consists of the
main carrier wodulated, either simultaneously or in a
pre-established sequence, in a combination of two or more of
the following modes. amplitude, angle pulse '

Cases not otherwise covered

Second synbol -_nalure of siyngi{s) modulating the main
carrier

Mo fiodulating signal

A single channel containing Guantized or digital information
without the use of a modulating sub-carrierl

A single channel containing quantized or digital information
with the use of a modulating sub-carrier

A single channel containing analogue information

Two or more channels containing quantized or diyital
information

> Two or more channels containing analogue information

Composi%e systefl with one or more channels containing
quantized or digital information, toyether with one or more
channels containing analogue information

Cases not otherwise covered

Third symbol - type of information to be transmitted3
ilo information transmitted

Telegraphy - for aural reception

Telegraphy - for automatic reception

Facsimile

Data transmission, telewetry, telecommant

Telephony (including sound broadcasting)

Television (video)

Combination of the above

——— s e

I'Emissions, where the main carrier is directly modulated by a signal which
has been coded into quantized form (e.g. pulse code wmodulation), should be
designated in 6.1.2 or 6.1.3.

2 This excludes time-division multiplex

3 In this context the word "information" does not include information of a
constant unvarying nature such as provided by standard frequency
emissions, continuous wave and pulse radars, etc.

[a® ]
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6.3.9 Cases not otherwise covered

6.4
6.4.1

6.4.2
6.4.3
6.4.4
6.4.5
6.4.6

6.4.7
6.4.8
6.4.9

6.4.10
6.4.11

6.4.12
6.4.13
6.4.14
6.4.15
6.5
6.5.1
6.5.2
6.5.3
6.5.4
6.5.5

6.5.6

Fourth symbol - Details of signal(s)

Two-condition code with elements of differing numbers and/or
durations

Two-condition code with elements of the same number and
duration without error-correction

Two-condition code with elements of the same number and
duration with error-correction

Four-condition code in which each condition represents a
signal element (of one or more bits)

Multi-condition code in which each condition represents a
signal element (of one or more bits)

Multi-condition code in which each condition or combination
ot conditions represents a character

Sound of broadcasting quality (monophonic)
Sound of broadcasting quality (stereophonic or quadraphonic)

Sound of commercial quality (excluding categories given in
sub-paragraphs 6.4.10 and 6.4.11)

Sound of commercial quality with the use of frequency
inversion or band-splitting

Sound of commercial quality with separate frequency- )
mogulated signals to control the level of demodulated signal

Monochrome video

Colour video

Combination of the above
Lases not otherwise covered

Fifth symbol - Nature of multiplexing

None

Code-division multiplex*
Frequency-divisiqn multiplex
Time-division multiplex

Combination of frequency-division multiplex and
time-division multiplex

Uther types of multiplexing

¥ Th1s 1ncludes

Dandwidth expansion techniques.

¥ 4 ™M O 2
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7. DETEKMINATION UF NECESSARY BANUWIDTHS

For the full designation of an emission, the necessary bandwidth, indicated in
four characters, shall be added just before the classification symbols. When
used, the necessary bandwidth shall be determined by one of the following
methods:

a. wuse of the formulae included in the following table which also gives
examples of necessary bandwidths and designation of corresponding
emissions ;

b. computation in accordance with methods detailed in an applicant's
submission and subsequently accepted by the Department;

C. measurement, in cases nut covered by 1. and Z. above. Such
measurements must be conducted in accordance with CCIR Report 324
(latest revision).
However, the necessary bandwidth so determined is not the only characteristic
of an emission to be considered in evaluating the interference that may be
caused by that emission,
In the formulation of the table, the following terms have been employed:
Bh = necessary bandwidth in hertz

B = modulation rate in bauds

=
[}

maximum possible number of black plus white elements to be
transmitted per second, in facsimile

M = maximum modulation frequency in hertz

My = maximum significant freyuency in megahertz of the NTSC television
signal (freguency to be used is 3.8 MHz)

C = subcarrier frequency in hertz

U = peak deviation,i.e., half the difference between the maximum and
minimum values of the instantaneous frequency. The instantaneous
frequency in nertz is the time rate of change in phase in radians
divided by 2m. For information on the derivation of U refer to
Table 1.

Uy = peak video deviation in meyahertz

Ug = video deviation in megahertz caused by one or more audio
subcarriers

t = pulse duration in seconds at half-amplitude

tr = pulse rise time in seconds between 10% and 90% amplitude
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= maximwn transmission speed in bits per-~second
= number of signalling states -

an overall numerical tfactor which varies according to the anissicn
and which depends upon the allowable signal distortion

number of paseband channels in radio systems empioying muiticnannei
multiplexing

continuity pilot subcarrier frequency in megahertz. The terms fp and
P may be interchanyed.

main carrier frequency offset due to luminance picture component (at
low Average Picture Level) of the 525 line NTSC television signal.
This produces tne effective carrier for chroma and subcarrier
signals. The carrier offset to be used is U.Z2 Uy e.q. U.8 MHz
offset tor 4 MHz peak deviation.

maximum significant sideband frequency caused by FM modulation of the
highest FM modulated audio proyram subcarrier calculated according to
the eyuation:

A = tsc + (Ba + 1) x fa
where fsc = hiyhest audio prdgram subcarrier frequency in megahertz

Ba = modulation index for the peak deviation of the subcarrier
caused by the top audio signal freguency. The peak deviation
is normally considered to be 10 db greater than the peak
deviation caused by a reference audio test tone. The
moaulation index, Ba, is given by:

Ba = peak audio deviation
top audio signal trequency

fa = top audio siynal frequency in megahertz modulating the highest
audio program subcarrier frequency.

video Daseband bandwidth in megahertz

energy dispersal bandwidth in megahertz
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8. LEXAMPLES UF UESIGNATIUN UF EMISSIUNS
Description Necessary Bandwidth Designation
of of
Emission Formula sample CalcuTation Emission
I. NU MODULATING SIGNAL
Continuous wave - - NON
emission
II. AMPLITUDE MODULATION
~—
1. Signal with Quantized or Digital Information
Continuous wave Bh = BK 25 words per minute;
Telegraphy K =5 for B= 2, k =5
Morse Code fading circuits | Bandwidth : 100 Hz 100HA]1 AAN
K =3 for
non-fading
circuits
Telegraphy by Bh = BK + M 25 words per minute;
on-of f keying of | K = b5 for B =20, M=1 000
a tone modulated | fading circuits | K = §
carrier, K =3 for Bandwidth : 2 100 Hz X10A2AAN
Morse Code non-fading = 2.1 kHz
circuits
Selective calling B, = M Maximum code
signal using frequency is :
sequential single 2 110 Hz
frequency code, M= 2110
single-sideband, Bandwidth : 2 110 Hz X11HZBFN
full carrier = 2.11 kHz
Uirect printing |By = M + DK B = 50
telegraphy using (M = B D = 35 Hz (70 Hz
a frequency shif- 2 shift)
ted modulating K =1.2
subcarrier, with Bandwidth : 134 Hz 134HJ BCN

error correction,
single-sideband,
suppressed
carrier (single
channel)




-

-

-

-

Description
of

| _ Emission

Telegraphy,
muiti-channei
with voice
frequency, error-
correction, some
channels are
time-division
nultiplexed,
single-sideband,
reduced carrier

Telephony,
double-sideband
(single-channel)

Telephony,
single-sideband
full carrier
(single channel)

Telephony,
single-sidehand,
suppressed
carrier (single-
channel)

Telephony with
separate fre-
quency modulated
signal to control
the level of de-
modulated speech
signal, single-
sideband, reduced
carrier,
(Lincompex)
(single channel)

- im——— me imem e mrea e

Hecessary Dandwidth

Formula
Cp = highest
centrai
frequency
+ M+ DK
M =15
2

3n = 24

Bp =

8n =M - lowest
modulation
frequency

Bn = i

(Commercial Quality)

Sample Calculation

15 channels

highest central

frequency is :

2 805 Hz

8 = 100

D = 42.5 Hz

(85 Hz shift)

K= 0.7

Bandwidth : 2 885 Hz
= S0H kilZ

= 2.3005

M= 3000

Bandwidth : 6 QU0 M2
= 6 kHz

R

M =3 000

Bandwidth : 3 000 Hz
= 3 kHz

tv = 3 000

lowest modulation

frequency is 300 Hz

Candwidth : 2 700 !z
= 2.7 kHz

Maximum control

frequency is 2 990 HZ

M =2 990

Bandwidth . 2 990 Y2
= 2.99 klz

™C 43
Pagye 12

Designation
of
Emission

2RBINTECW

6K 00A3EJN

3KO0H3EJN

2K70J3LJi

2K99R3ELN




TRC 43

Page 13
Vescription Necessary Bandwidth Designation
of of
Emission Formula Sample Calculation tmission
Telephony with Bn = NcM-Towest | No = 2
privacy, sinyie- [ moguiation M = 3 00U
sideband, trequency in the lowest modulation
suppressed lowest channel frequency is
carrier (two or 50 Hz
more channels) Bandwidth : & 750 Hz 5K75J8LKF
= 5.75 kHz
Telephony, Bh = sum of M two channels
independent side for each M= 3 00U
band (two or sideband Banawidth : 6 00U Hz 6KOUBBE JN
more channels) = 6 kHz
3. Sound Broadcasting

Sound broad- Bh = M Speech and music
casting double- | M may vary M =4 00U
s ideband between 4 QUU Bandwidth : 8 00U Hz 8KOUA3EGN

and 10 00U = 8 kHz

depending on the

yuality desired
Sound broad- Bh = M | Speech and music,
casting, single- | M may vary M =4 Uou
sideband, reduced between 4 QU0 Bandawidth : 4 UUU Hz 4KUOUR3EGN
carrier (single |and 1U UUU = 4 kHz
channel) depending on the

quality desired
Sound broad- Bh =M - lowest | Speech and music,
castiny, single- | modulation M =4 500;
sideband, frequency lowest modulation
suppressed = 50 Hz;
carrier Banawidth : 4 450 Hz 4K45J3EGN

= 4,45 kHz
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Description

Necessary Bandwidth

Designation

main carrier,
single-sideband
suppressed

| carrier

of of
Emission Formula Sampie Calculation Emission
4. Television
Television, Refer to Numbher of lines=525;
vision and sound | retevant CCIR Nominal video band-
documents for width: 4,2 MHz Sound
the bandwidths carrier relative to
of the commonly video carrier=4,5MHz;
used television | Total vision band-
systems width : 5,45 MHz; S5M45C3F--
FM sound bandwidth
including guardbands
: 550 kHz 550KF3EGN
RF channel bandwidth
: 6.0 MHz
5. Facsimile
F—
Analogue fac- Bh =C+N+DK| N =1 100
simile by sub- 2 corresponding to an
carrier frequency| K = 1,1 index of cooperation
modulation of a | (typically) of 352 and a cylinden
single~-sideband rotation speed of 60
emission with” rpom. Index of co-
reduced carrier, operation is the
monochrome product of the drum
diameter and number
of lines per unit
length.
C=1900 D= 400 Hz
Bandwidth : 2 890 Hz Z2K89R3ICMN
= 2.89 kHz
Analogue fac- Bn = 2M + 2DK N =1100
simile; frequency D = 400 Hz
modulation of an | M = N Bandwidth : 1 980 Hz 1K98J3C--
audio frequency 2 = 1.98 kHz
subcarrier which [ K = 1.1
modulates the (typically)
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Uescription Necessary Bandwidtn Designation
of of
Emission Formula | Sample Calculation Emission

6. Composite Emissions

Double-sideband |Bp = & + M + Video limited to
television relay .} 5 MHz, audio on 6.5
MHz frequency modu-
lated subcarrier,
sub-carrier deviation
= 50 kHz

C = 6.5 x 106
D = 50 x 103 Hz
M =15 00U _ 13M1A8W--
Bandwidth : )
13.13 x 10 Hz
= 13.13 MHz

Double-sigeband |Bp = 2 10 voice channels

radio-relay occupying base band

system, frequency between 1 and

division multi- 164 kHz;

plex M = 164 000

Bandwidth :328 000 Hz 3 2BKASE--
=328 kHz

Double-sideband | B = The main carrier is

emission of VUR | Zpax+M+ 20K modulated by :

with voice - a 30 Hz subcarrier

(VOR = VHF K =1 - a carrier resulting

omnidirectional (typically) from a 9 960 Hz

radio range) tone frequency mod-
ulated by a 30 Hz
tone

- a telephone channel

- a1l 02 Hz keyed
tone for continual
Morse identifica-
tion

Cmax = 9 960

M= 30

U = 480 Hz

Bandwidth : 20 940 Hz 20K9A9WWF
= 20.94 kH
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Description Necessary Bandwidth Designation
of of
Emission Formula SampTe Calculation |  Emission
Irdependent sided B = sum of M Normally caompasite
bands ; several systems are operated
teleyraph chan- for each in accordance with
nels with error | sideband standardizea channel
correction arrangements (e.g.
together with CCIR-Rec. 348 (latest|
several telephong revision).
channels with 3 telephone channels
privacy; fre- and 15 telegraphy
quency division channels require the
multiplex bandwidth 12 000 Hz
= 12 kHz 1 KOBI9WWF
[II  FREQUENCY MODULATIUN L
l
1. Signal with Quantized or Digital Information

Telegraphy with- | B, = & + 2K B = 100
out error- D = 85 Hz
correction M =8 (170 Hz shift)
(single channel) 2 Bandwidth : 304 Hz 304HF 1BBN

K =1.2

(typically)
Telegraphy, Bh = M + AK B = 100
narrowband direct D = 85 Hz
printing with M =8 (170 Hz shitt)
error-correction 2 Bandwidth : 304 Hz 304HF 1BCN
(single-channel) | K = 1.2

(typically)
Selective calling/ By = M + &K B = 100
signal D = 85 Hz

M =t (170 Hz shift)

: 2 Bandwidth : 304 Hz 304HF1BCN

K = 1.2

(typically)
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Description Necessary Bandwidth Designation
of of
Emission Formula Sample Calculation Emission
Four-frequency 8n = M + 23K Spacing between adja-
Duplex telegraphy cent frequencies =
B = Modulation | 400 Hz;
rate in bauds Synchronized channels
of the faster B = 100
channel. M =50
[f the channels | D = 600 Hz
are synchron- Bandwidth :
ized : 1 420 Hz = 1.42 kHz 1K42F7BDX
M =8
2
(otherwise
M = 2B)
K = 1.1
(typically)
2. Telephony (Commercial Quality)
Commercial Bh = 2M + 2DK For an average case
telephony of commercial tele-
K =1 (typic- phony,
ally, but under | D = 5 000 Hz
certain condi- M = 3 000;
tions a higher Bandwidth : 16KOF3EJN
value may be 16 000 Hz = 16 kHz
necessary)
3. Sound Broadcasting
Sound Bn = 2M + 20K Monaural
broadcasting D =75 000 Hz,
K =1 M = 15 000
(typically) Bandwidth : 180KF 3EGN

180 000 Hz = 180 kHz
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Description Necessary Bandwidth Designation
of of
Emission Formula [ SampTe Taiculation Emission
| 4., Facsimile _
Facsimile by Bh = M + 2K N =1 100 elements/
direct frequency sec:
modulation of thg M = N D = 400 Hz
carrier; black ] Bandwidth : 1K98F1C--
and white K =1.1 1 980 Hz = 1.98 kHz
(typically)
Analogue Bh = M + K N =1 100 elements/
facsimile sec,;
M =N D = 400 Hz
2 Bandwidth : 1K98F3C--
K =1.,1 1 980 Hz = 1.98 kHz
(typically)
5. Composite Emissions (see Table 1)
Radio-relay Bh = & + DK 60 telephone channels
system, frequency occupying baseband
divis<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>