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Broadcast Procedure 1
Rule 9

Issue 3

Effective date: June 15, 1979

Release date: June 15,

FIELD STRENGTH CONTOUR MAPS

A1l 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 techniecal
evaluation of the proposal and reproduced for circulation to broadcast
consultants, the CRTC, the broadcasting industry and other interested

agencies.

PREPARATION OF CONTOUR MAPS

The following is a summary cf 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.

¢) Antenna location shall be plotted as illustrated below:

Antenna Location

510 51' 51" N.
199° 30" us" W,

1979



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. BHowever, 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.

¢) 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);
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b)

*c)

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;

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:

TV

The above requirements are not applicable to applications for low power

and FM stations in accordance with Broadcast Procedure 22 and Broadcast

Procedure 14 respectively, or to very low power TV and FM stations in

accordance with Broadcast Procedure 15.

For

AM Applications

The

a)

*

following transparencies are required:

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
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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).

¢) 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 (e¢) 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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Broadcast Procedure 8

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
dispesal 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

th o 2511 Frequency

The carrier frequency shall be measured.



4,2.2 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:

4.3.1 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.

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.

4,3,2 FM Stations

4,3.2.1

4.3.2.2

FM transmitters may be monitored with a fixed-
tuned receiver. For monitoring modulation 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 monjitor receiver at the control
point.

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.



4,3.3 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 is 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 abnormalities 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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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 and approval obtained
prior to "on-air" operation of any station. The submission shall
include:

Transmitter manufacturer, model and D.0.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 engineer who shdll certify
as to the adequacy cf 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 reascn 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

5 C B e

G.C. Brooks
Director
Telecommunication Engineering Branch
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Broadcast Procedure No. 15
Issue 2

Effective Date: March 25, 1965
Release Date: March 25, 1965

MARKING OF RADIO ANTENNA MASTS

Genaral

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

toc 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,

Paintigg

2.1

2.2

3.1

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 bs
achieved by a thorough cleaning of the metallic surface,

Lighting

All radio masts designated to be marked by lighting, in
addition to painting, regardless of height, must be
lighted as specifiec¢ in Section .0 and }.20, "Recommended
Standards for Marking Obstructions",

oo 2
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3.3

3.4

Ir5

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

lLights may be operated throughout the twenty-four hour
period to avoid switehing, 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 industry 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 lightrs are reguired 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 regular 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 installec. Additional temporary

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

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.

LMAGE
-ngg@Klso Issued under the authority
Onarit: of the Minister of Communications
WA 3 1976

Aokl laso

2F yG4 Nixon,
Director Gerleral, Telecommunications Bureau



Broadcast Procedure 17
Issue 1

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

"CF"’ "CH"’ IICI"’ IICJ" and IICK" -

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

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

3 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 1s 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. 1In 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 basic 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 1s used by more than one station, the Department
may impose a change in call sign if there 1s 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 station 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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(¢) if the Department considers that positive identification of the stations
might be impaired.

Issued under the Authority of
thefMinia%er of Communications

V4

r. John deMercado
Director General
Telecommunication Regulatory
Service
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TELECOMMUNICATIONS REGULATION CIRCULAR

SUPPRESSION OF INDUCTIVE INTERFERENCE

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

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

TELECOMMUNICATION REGULATORY SERVICE
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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 (yV) TO FIELD STRENGTH (yV/m)

1. The attached curve sheet gives the factor by which the measured micro-
volts, from various types of resonant antennas, 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. 1f, for example, a 300 ohm
input impedance meter is connected to the antemna by a 72 ohm line, the
factor will vary with length of lead-in, as well as with frequency, and
so be indeterminate.

Zig 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.

3= As mentioned above, a 300 ohm instrument should not be connected directly
to a 72 ohm line. Instead 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.

4. 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. 1In 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.

s 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.
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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"). 1In
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 ohm 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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The antenna factor curves are based on the following relations: The
open circuit voltage of a resonant 0.5 wave dipole is A/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.

C.5A

SN-4o .~

Nisar Ahmed,

Director,

Engineering Programs Branch,
Telecommunication Regulatory Service.
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INTRODUCT IUN

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 snown in Seciions 3, 4 and 5. The aethod 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 Uepartment, an applicant
should as far as possible use the methods and symbols contained in this
document.

SOME USEFUL DEF INITIONS

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

2.1 Telegraphy: A formn 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 specified
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 Decignators

AL  Aeronautical radionavigation land station
AM  Aeronautical radionavigation mobile station
AT  Amateur station

AX  Aeronautical fixed station

BC Broadcasting station, sound

BT Broadcasting station, television

CA  Cargo ship

EA  Space station in the amateur

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

EC  Space station in the fixed-satellite service

ED  Space telecommand space station

EG  Space station in the maritime mobile-satellite service
EH  Space research space station

EK  Space tracking space station

EM  Meteorological-satellite space station

EN  Radionavigation-satellite space station

ER  Space telemetering space station

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

FA  Aeronautical station

FB  Base station

FC Coast station

FL Land station

FpP Port station



FR

FS
FX
GS
LR
MA
ME
ML
MO
MR

MS

NL

0D
OE
PA
RA
RC
RD
RG
RM
RT
SM
SS
TA
TC
TD

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

Oceanograéhic data station

Oceanographic data interrogating station

Passenger ship

Radio astronomy station

Non-directional radiobeacon

Directional radiobeacon

Radio direction-finding stat<don

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



3.2

TF
TG
TH
TI

TX
TL
™
TN
TP
TR
TS
1T

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 service at a specified

fixed point

Spacé 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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Hed  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

[ Intermittent operation during the time indicated

NU Non-directional antenna

- UT  Station open exclusively to operational traffic of the service

concerned.

DESIGNATION OF EMISSIONS

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

In writing the dgesignation 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 5 of
this TRC are contained in this document starting on page 11.

DESIGNATION OF NECESSARY BANDWIDTH

The necessary bandwidth 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 999 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 (letter G).

txamptes of designated necessary bandwidths would be:

0.
0.
5.

400

00¢ Hz = HOO2 6 kHz = 6KOU 1.25 MHz = 1M25

1 Hz = HI00 125 kHz = 1 X5 2 MHz = 2wUU
3  Hz = 25H3 180.4 kHz = 180K 10 MHz = 10MO
Hz = 400H 180.5 kHz = 181K V4 MHzZ = M

2.4 kHz = K40 180.7 kHz = 181K 5.65 GHz = 5G65
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CLASSIFICATIUN UF EMISSIONS

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

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

The second symbol - indicates the nature of the Sgma o)
modulating the main carrier, ana:

The third symbol - indicates the type of information being
transmittea.

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

following:
4. The fourth symbol - indicates details about the siygnal(s), andg;
5. The fifth symbol - indicates the nature of multiplexing.

Note: When either one or both of the two optional symbols are not
used 1t 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 unmoadulated carrier

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

.1.2.2 Single-sideband, full carrier 3

3 Single-sideband, reduced or variable level carrier

4 Single-sideband, suppressed carrier

5 Independent sidebands

6

6

b.1.2.
6.1.2.
6.1.2.
6.1.2.6 Vestigial sidebana

6.1.3 Emission in which the main carrier is anyle-modulated.
6.1.3.1 Frequency modulation
b.1.3.2 Phase modulation

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

sequence
6.1.5 tmission of pulsesl
6.1.5.1 Sequence of unmoaulated pulses
6.1.5.2 A sequence of pulses
6.1.5.2.1 modulated in amplitude
6.1.5.2.2 modulated in width/duration
6.1.5.2.3 modulated in position/phase
6.1.5.2.4 in which the carrier is angle-modulated

during the period of the pulse
6.1.5.2.5 which is a combination of the fore-going or
is produced by other means

1 emissions, 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.

e, xXxIxT X

m

T ox



G.1.6 Cases not covercd above, which an emission consists of the
main carrier wodulated, either simultaneously or in a
pre-established sequence, in a combination of two or uore of
the following modes  amplitude, angle pulse

6.1.7 Cases not otherwise covered

6.2 Second symbol - _nature of siynai(s) modulating the main
carrier

6.2.1 No niodulating signal

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

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

6.2.4 A single channel containing analogue information

6.2.5 Two or more channels containing quantized ar digital
information

6.2.6 Two or more channels containing analogue information

6.2.7 Composiie system with one or more channels containing
quantized or digital information, toyether with one or more
channels containing analogue infermation

6.2.8 Cases not otherwise covered

6.3 Third symbol - type of information to be transmitted3

6.3.1 o information transmitted

6.3.2 Telegraphy - for aural reception

6.3.3 Telegraphy - for autpmatic reception

6.3.4 Facsimile

6.3.5 Data transmission, telemetry, telecommand

6.3.6 Telephony (including sound broadcasting)

6.3.7 Television (video)

6.3.8 Combination of the above

I Emissions, where the main carrier is directly nodulated by a signal which
has been coded into quantized form {e.q. pulse code wodulation), 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
einissions, continuous wave and pulse radars, etc.

ro
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6.3.9 Cases not otherwise -covered

6.4
6.4.1

6.4.2

6.4.5

S 2
.13
.14
.15

()} o o (o)} (o)} o (o8 o o (o)}
. . . . . . . . .
o (8] [8,) o o om F=] P~ E 3 RS
. . .
—

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-conaition 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
of conditions represents a character

Scund 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- )
modulated signals to control the level of demodulated signal

Monochrome video

Colour video

Lombination of the above
Lases not otherwise covered

Fifth symbol - Nature of multiplexing

None

Code-division multiplex*
Freyuency-division multiplex
Time-division multiplex

Combination of frequency-division multiplex and
time-division multiplex

Other types of multiplexing

T 1hys incTudes

bandwidth expansion techniques.

Eq =4 m O =2
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7. LDETERMINATION OF 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 not covered by 1. and 2. 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:

Bhn = necessary bandwidth in hertz

B = modulation rate in bauds

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

M = maximum modulation frequency in hertz

My = maximum signiticant frequency in megahertz of the NTSC television
signal (frequency to be used is 3.8 MHz)

C = subcarrier frequency in hertz

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

Uy = peak video deviation in meyahertz

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

t = pulse auration in seconds at half-amplitude

pulse rise time in seconds between 10% and 90% amplitude

t
S
"
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maximun transmission speed in bits per second

number of signalling states

an overall numerical tactor which varies according to the amnissicn
and which depends upon the allowable signal distortion

number of paseband channels in ragio systems empioying muitichannei
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 the effective carrier for chroma and subcarrier
signals. The carrier offset to be used is U.2 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 proygram subcarrier calculated according to
the eqguation:

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

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

Ba = peak audio deviation
top audio signal ftrequency

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

video baseband bandwidth in megahertz

energy dispersal bandwidth in megahertz
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Description

Necessary Bandwidth

Designation

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

of of
Emission Formula ]| SampTe Calculation Emission
- I. NO MODULATING SIGNAL
Continuous wave - - NON
emission
IT. AMPLITUDE MODULATION
-
1. Signal with Quantized or Digital Information
Continuous wave | Bp = BK 25 words per minute;
Telegraphy K =5 for B =2, k =5
Morse Code fading circuits { Bandwidth : 100 Hz 100HA1AAN
K =3 for
non-fading
| circuits
Telegraphy by Bh = BK + M 25 words per minute;
on-off keying of | K = 5 for B =2, M=1 000
da tone modulated | fading circuits | K = §
carrier, K = 3 for Bandwidth : 2 100 Hz X10A2AAN
Morse Code non-fading & il kHz
b 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 XK11HZBFN
full carrier = 2.11 kHz
Direct printing |Bn = M + DK B = 50
telegraphy using (M = B D = 35 Hz (70 Hz
a frequency shifd 2 shift)
ted modulating K=1.2
subcarrier, with Bandwidth : 134 Hz 134HJ BCN




Description
of
. _ Emission

Telegraphy,
muiti-channei
with voice
frequency, error-4
correction, some
channels are
time-division
nultiplexed,
single-sideband,
reduced carrier

P —

_—

Telephony,
double-sideband
(single-channel)

- — C

Telephony,
single-sideband
full carrier
(single channel)

= see =

Telephony,
single-sidebanc,
| suppressed
carricr (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)

L

e B

necessary Bandwidth

_ Formula
On = highest
centrai |
frequency
+ 4+ DK
M =28
2. Telephon
Bn = 2H
Bn =M

Bp = M - lowest
modulation
frequency

Sample Calculation

15 channels
highest central
frequency is :
2 805 Hz

B 100

42.5 Hz

Hz shift)
0.7
andwidth

3

worue o on

D
(
K
B

y (Commercial Quality)

M =3 000

Bandwidth . 6 QU0 Hz
= 6 kHz

M =3 000

Bandwidth : 3 000 Hz
= 3 kHz

1v = 3 000

lowest modulation

frequency is 300 Hz
Dandwidth . 2 700 liz
2.7 kHz

Maximum control

frequency is 2 990 Hz

M 2 990

Bandwidth . 2 990 !z
= 2.99 kHz

™C 43
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Designation
of
Emission

2R8INTECH

6KO0A3EIN

P L T NSRS ———

3KO0H3EJIN

2K70J3LJN

ZK99R 3ELN
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Uescription

Necessary Bandawidth

Designation

= 4.45 kHz

of of
Emission Formula Sample Calculation kmission
Telephony with Bn = NcM-lowest Ne = 2
privacy, singie- [ moauiation M = 3 00U
| sideband, trequency 70 the lowest modulation
Suppressed lowest channe) frequency is
carrier (two or 25U Hz
more channels) Bandwidth : 5 750 Hz 5K75J8LKF
= 5,75 kHz
Telephony, Bn = sum of M two channels
independent side- for each M= 3 00U
band (two or siaeband 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
Sideband between 4 (U0 Bandwidth : 8 00U Hz 8KOOA3EGN
and 10 OUU = 8 kHz
depending on the
yuality desired
Sound broad- Bh = M Speech and music,
casting, single- | M may vary M = 4 00U
sideband, reduced between 4 (UU Bandwidth : 4 UQU Hz 4KOUR3EGN
carrier (single |and 1U ULU = 4 kHz
channel) depending on the
quality desired
Sound broad- Bhp = M - lowest | Speech and music,
casting, single- | modulation M =4 500;
sideband, frequency lowest modulation
suppressed = 50 Hz;
carrier Bandwidth : 4 450 Hz 4K45J3EGN
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Description

Necessary Bandwidth

Designation

main carrier,
single-sideband
suppressed

lcarrier

of of
Emission Formula | Sample Calculation Emission
4, Television
Television, Refer to Numher of lines=525;
vision and sound | relevant 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; 5M45C3F--
FM sound bandwidth
including guardbands
: 550 kHz 550KF3EGN
RF channel bandwidth
: 6.0 MHz
o 5. Facsimile
Analogue fac- Bp =C+ N+ DK| N =1 100
simile by sub- 2 corresponding to an
carrier frequencyl K = 1,1 index of cooperation
modulation of a typically) of 352 and a cylindeﬁ
single-sideband - rotation speed of 60
emission with” rpm. Index of co-
reduced carrier, operation is the
monochrome product of the drum
diameter and number
of lines per unit
length.
C =11900 D = 400 Hz
Bandwidth : 2 890 Hz 2K89R3CMN
= 2,89 kHz
Analogue fac- Bn = 2M + 2DK N =1100
simile; frequency D = 400 Hz
modulation of an N Bandwidth : 1 980 Hz 1K98J3C--
audio frequency Z = 1,98 kHz
subcarrier which 1.1
modulates the typically)
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Description Necessary Bandwidth Designation
of of
Emission Formula | Sample Calculation Emission
6. Composite Emissions
UDouble-sideband By = L + M + Video limited to
television relay d 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-siaeband B = M 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 I 2BKA8E--
=328 kHz
Double-sideband | By = The main carrier 1is
emission of VUR | Zpax+dM+2DK modulated by
with voice - & 30 Hz subcarrier
(VUR = 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
- al 02 Hz keyed
tone for continual
Morse identifica-
tion
Cmax = 9 960
M= 30
D = 480 Hz
Bandwidth : 20 940 Hz 20K9AGWWF

= 20.94 kHZ
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Description
of

Necessary Bandwidth

Emission

Formula

Sample Calculation |

iy

Designation
of
Emission

Irdependent side-
bands ; several
telegraph chan-
nels with error
correction
together with
several telephong
channels with
privacy; fre-
quency division
multiplex

Br = sum ot M

for each
sideband

Normally composite
systems are operated
in accordance with
standardizea channel
arrangements (e.g.
CCIR-Rec. 348 (latest
revision).

3 telephone channels
and 15 telegraphy
channels require the
bandwidth 12 000 Hz
= 12 kHz

1 ZKOB9WWF

I1I  FREQUENCY MODULATION

|

1. Signal with Quantized or Digital Information
Telegraphy with- | B, = 24 + 2K B = 100
out error- D = 85 Hz
correction M =28 (170 Hz shift)
(single channel) " 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
(sinyle-channel) | K = 1.2
(typically)
Selective calling By = M + 2K B = 100
signal D = 85 Hz
M =8 (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 Bp = M + 20K 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 = 28B)
K =1.1
(typically)
2. Telephony (Commercial Quality)
Commercial Bn = 2M + 20K 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 Bhp = 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 [ Sample Calculation Emission
| 4. Facsimile _
Facsimile by Bh = M + AK N =1 100 elements/
direct frequency sec:
modulation of thg M = N D = 400 Hz
carrier; black 2 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 o= 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 = &2 + DK 60 telephone channels
system, frequency occupying baseband
division multi- between 60 and
plex K =1 300 kHz;
(typically) rms per-channel
deviation : 200 kHz;
continuity pilot at
331 kHz produces
100 kHz rms deviation
of main carrier.
D= 200 x 103 x 3.76
x 2.02 = 1.5 100 Hz
P = 0.331 x 106 Hz:
Bandwidth :
3.702 x 106 Hz = 3M70F 8E JF
3.702 MHz
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VDescription Necessary Bandwidth Designation
of - of
Emission Formula Sample Calculation Emission
Radio-relay Bh = M+ AK 960 telephione
SIS ERms channels occupying
frequency K =1 baseband between 60
division multi- | (typically) and 4 028 kHz;
plex having no rms per-channel
continuity pilot deviation 200 kHz;
| subcarrier or D= 200 x 103 x 3.76
having a con- x 5.5 = 4,13 x 106Hz
tinuity pilot sub- M=4,028 x 106;
carrier whose
frequency is not
the highest
modulating the Bandwidth 16M3F 8L Jt
main carrier, 16.3106 Hz =16.3MHZ
Radio-relay Bp = &
system; frequency 960 telephone
division multi- |or channels occupyiny
plex having a . baseband between 60
continuity pilot™ B, = M + 4K and 4 0& kHz; rms
subcarrier per-channel deviation
whose frequency |whichever is the 20U khz; continuity
exceeds that of | greater pilot at 4 715 kHz
any other signal produces 140 kHz rms
modulating the deviation of main
main carrier. carrier .
D = 200x103x3.76
x 5.5 = 4.13x106Hz
M = 4.02x10°;
P = 4.715x106;
Bandwith: 16M3F8EJF
16.3X106Hz = 16.3Mnz

*These methods of calculating necessary bandwith apply only when the RMS$
deviation of the main carrier by a continuity pilot subcarrier and/or when the
auaio subcarrier is small with respect to the main carrier deviation.
Typically the RMS deviation of the main carrier by a continuity pilot
subcarrier or by audio subcarriers is between 2.5% and 7.5%.
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Description Necessary Bandwidth Designation
of of
Emission Formula Sample Calculation Emission
Radio-relay By = & 600 telephone channels
system; frequency occupying baseband
division between 60 kHz and
multiplex having 2 540 kHz; rms per-
a continuity channel deviation:
pilot subcarrier 200 kHz; continuity
which causes more pilot at 8 500 kHz l
than 7.5% of the produces 140 kHz rms
RMS deviation of deviation of main !
the main carrier. carrier.
‘ D= 20 x 103 x 3.76
x 4.36 = 3.28 x 106Hz:
M= 2.54 x 106;
K =1,;
P = 8.5 x 106;
(M + 2DK)< ¥
| Bandwidth 17MOF8E JF
117 x 106 Hz = 17 MHz
Stereophonic Bh = M + AKX Pilot tone system
sound broad- M = 75 000;
casting with K =1 D = 75 000 Hz;
multiplexed sub- | (typically) Bandwidth : 300KF8EHF
sidiary telephony 300 000 Hz = 300 kHz
subcarrier
FM/Television Bn = 2(Vg+Dg Video Baseband
Satellite Kelay NTSC 525 line Base-
with or +Ep + Dy) band.
without audio Video Deviation =
programming or 2.0 MHz
continuity pilot Energy Dispersal =
subcarriers 1.0 MHz
Peak Deviation =
11.0 MHz
Bandwidth: 36M4F BFNF
=36.4 MHz
L _
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VDescription

Necessary Bandwidth

Uesiynation

Reference modulation
of subcarrier 100
kHz peak (+8dBM (@
4U0HZ producing 10U
kHz deviation); Top
audio program
frequency, 15 kHz;
Maximum audic trans-
mission level, 1ludB
above reference of
+38dBm ;
Pilot subcarrier at
8.5 MHzZ
a) Bnr=2(3.8+4+0,8)
MHz= 17.24Hz

b) Bp
MHz=1

=2(8.5+0.8)
8.6 MHz

c) Br=2(A+0.8)MHz
hence Bp=2(7.131+
0.8)MHZz=15.9 MHz

Since By of calcu-
lating (c) is the
greatest bandwidth:
= 18.6 MHz

of of
Emission FormuTla Sample Calculation Emission
FM/Television Bh = 2(My+Dy+0) | Highest
Relay with or or significant video
without audio Bn = &(P~0) | frequency, 3.8 MHz:
programminyg or or Peak deviation of
continuity pilot Bh = 2(A+0) video, 4 MHz. Sub-
subcarriers * or carrier frequencies
Bn & Z(Mv + 6.17 & 6.8 MHz ;
tp) Modulation of main
carrier by sub-
carrier 200 kHz rms; 18M6F 8F NF

*These methods of calculating necessary bandwith apply only when the RMS
deviation of the main carrier by a continuity pilot subcarrier and/or audio

subcarrier is small with respect to the main carrier deviation.
RMS deviation of the main carrier b
subcarriers is between 2.5% and 7.5

Typically the

y a continuity pilot subcarrier or by audio

o
oo
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Description

Necessary Bandwidth

Designation

of of
Emission Formula Sample Calculation Emission
Amplitude modula
tion used to mod-{ Bp = ZBK
ulate a carrier Microwave system is SMOOA1WDN
with digital bit | K =1 digitally modulated
stream, at a rate of 5
(typically) megabits per second.
The carrier is
amplitude modulated
and 4 signalling
states are used.
B =R = 5 000 000
Log, 4 Logp 4
= 2500 kilobaud
Bandwidth:
5.0 x 103 kHz=5.0MHz
Phase shift key- | B, = 2BK
ing is used to a system is digitally
modulate a car- |K =1 modulated at a rate
rier with a (typically) of 10 megabits per 6M67G1WEN
digital bit second. The carrier
stream is phase shift keyed
and 8 signalling sta-
tes are used.
B =R = 10 000 000
Log?8 3
= 3333 kilobaud
Bandwidth
6.67x103kHz=6.67MHz
Frequency shift |[Bp = 2DK + B
keying is used to a system is digitally
modulate a K =1 modulated at a rate
carrier with a of 10 megabits per
digital bit (typically) second. The carrier
stream is frequency shift 14MOF 1WCN

keyed and 2
signalling states are
used.

D = 2000kHz

B = R = 10 000
Cogz 2  kilobaud

Bandwidth

14.0x103 kHz=14.0MHz
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Description

Necessary Bandwidth

UDesignation

ot of
Emission Formula | Sample Calculation Emission
IV. PULSE MUDULATION
1. Radar
Unmodulated pulse By = Primary Radar
emission t Range resolution :
K depends upon 150 m.
the ratio of K= 1.5 (triangular
pulse duration pulse where t % t,.,
to pulse rise only components down
time. Its valug to 27 dB from the
usually falls strongest are con-
between 1 and 10 sidered)
and in many The )
cases it does t=2?range resolution)
not need to VQIOC'ity of ]1ght
exceed 6
= 2 x 150
3x 108
= 1 x 106 seconds
Bandwidth : 3MOOPONAN
3 x 100 Hz = 3MHz
2. Composite Emissions
Radio-relay Bp = X Pulse position modu-
system t lated by 36 voice
channel baseband ;
K = 1.6 pulse width at half
amplitude = 0.4 usec
Bandwidth : 8 x 106Hz
= 8 MHz 8MOOM7EJT

(Bandwidth indepen-
dent of the number
of voice channels)
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MULTIPLYING FACTURS FOR USE IN COMPUTING D, PEAK FREQUENCY DEVIATION
IN FM FREQUENCY DIVISION MULTIPLEX (FM/FDM) MULTI-CHANNEL EMISSIONS

The value of D, or peak frequency deviation, in these formulae for B is
calculated by multiplying the mas value of per-channel deviation by the
appropriate "Multiplying factor" shown below.

Multiplying factorl

Number of telephone
channels, N¢

(peak factor) x antilog

value in d8 above
modulation reference level

20

4.47 x antiloy

value in dB specified by]
the equipment manufacturer
or station licensee,
subject to administration

3 <N €12 approval
. 20 e

12 £ Ne <€ 60 3.76 x antilog [ 2.6 + 2 10g chl

L 20 d

60 € Nc < 240 3.76 x antilog [ -1 + 4 1oy NC]
. 20

Ne 2 240 3.76 x antilog t -15 + 10 loy Ng]
20

1 In the above chart, the multipliers 3.76 and 4.47 correspond to peak
factors of 11.5 dB and 13.0 dB, respectively. It is recognized that some
systems that carry appreciable quantities of data or information other than
voice, may have different loading factors than the preferred ones Sshown

above.
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AGREEMENT BETWEEN THE GOVERNMENT OF CANADA
AND THE GOVERNMENT OF THE UNITED STATES OF AMERICA

RELATING TO THE AM BROADCASTING SERVICE IN
THE MEDIUM FREQUENCY BAND

The Government of Canada and the Government of the United
States of America, desiring to continue their mutual understanding and
cooperation in the matter of AM broadcasting, to protect the
broadcasting stations in the two countries and to improve the
utilization of the frequency band 535 to 1605 kHz allocated to this

service, have agreed as follows:
Article I
Definiti

For the purpose of this Agreement, the following terms shall

have the meanings defined below:

Administration: The Federal Communications Commission of
the United States and the Department of

Communications of Canada, respectively;

Plan: The frequency assignment plan defined in
Annex 1 to the Agreement and the

modifications introduced as a result of the
application of the procedure of Article III

of the Agreement;

Agreement: This Agreement and its Annexes.

Agreement/p. 1



Rio de Janeirg Plan: The frequency assignment plan defined
in the Regional Agreement for the Medium

Frequency Broadcasting Service in Region 2
(Rio de Janeiro, 1981).

Article II
Adoption of the Plan
The Plan set out in Annex 1 to the Agreement consists of
assignments with technical characteristics agreed upon by the two
Administrations. Broadcasting stations shall be brought into service

only when in conformity with Annex 1 or any modification of it
resulting from the application of Article IIL

Article III
Modification P I

3.1 When an Admihistration proposes to modify the Plan i.e.:
- to change the characteristics of a frequency assignment
to a station shown in the Plan, whether or not the

station has §een brought into use, or
= to introduce a new assignment into the Plan, or
- to bring into use a new station, or
- to cancel a frequency assigmment to a station,

the following procedure shall be applied simultaneously with
or prior to the notification to the IFRB for modification to
the Rio de Janeiro Plan.

Agreement/p. 2



3.2

3-2.1

3.2.2

3.2.3

assignment, for the introduction of a new assignment
or for the bringing into use of a new station

An Administration proposing to change the characteristics of
an assignment in the Plan, introduce a new assignment or
bring into use a new station shall seek the agreement of the
other Administrqtion.

Any assignment in conformity with the Agreement shall be
considered as adversely affected when appropriate
calculations based on Annex 2 indicate that objectionable
interference would occur as a result of a proposed
modification to the Plan. In the event that a proposed
modification to the Plan by one Administration is adversely
affected by a proposed modification from'the other
Administration, the proposal bearing the earlier notified
transmittal date shall prevail, unless it is found to cause

objectionable interference to other assigmments in the Plan.

If an affected Administration considers that a proposed
modification is acceptable, it shall signify its agreement
as soon as possible to the other Administration and shall
inform the IFRB accordingly. If an affected Administration
considers that a proposed modification to the Plan is
unacceptable, it shall communicate its reasons to the
notifying Administration within 60 days from the date of
notification. If no comment has been received within that

60 day period, the notifying Administration may proceed with

Agreement/p. 3



3.2.4

3.3

Agreement/p. 4

its assignment and advise the IFRB that the agreement of the
other Administration has been obtained.

The agreement referred to in section 3.2.1 is not required

for a proposed change in the characteristics of an

assignment in conformity with the Agreement if it entails

no increase in the radiated field strength in any direction and,
if a change in the site of the station is involved, this change
is limited to the greater of 3 km or 5% of the distance to the
nearest point on the border of the other country up to a2 maximum
of 10 km. The distance is calculated from the site first
registered in the Plan or subsequently registered in the Plan as
a result of the application of the provisions of section 3.2. In
any event, such site change shall not result in a groundwave
contour overlap prohibited under section 4.10.4.2 of Annex 2 to
the Agreement. However, no protection will be required beyond
the level of protection which was already accepted before the

proposed move.
Cancellation of an assignment

When an Administration decides to cancel an assignment in
conformity with the Agreement, it shall immediately notify
the other Administration Simul taneously with such
cancellation, the Administration may notify a new assignment
to substitute for the cancelled assignment, provided that
the new assignment would not cause objectionable

interference at a level in excess of that caused by the

cancelled assignment and which had been previously accepted.



Format. of Notification

The information required for the notifications referred to in
Article III shall be provided in conformity with Annex 1 to the

Agreement. In the case of a modification of technical characteristics,

there shall be an indicatiop of which parameter is modified. In order
to facilitate the verification of the data, directional antenna
parameters shall be supplemented by sample values of calculated
radiation in 5 azimuths and vertical angles pertinent to the specific

protection requirements involved.
Article V
Technical Criteria

§ The Administrations shall apply, in carrying out the
Agreement, the technical criteria contained in Annex 2, as may be

amended from time to time pursuant to Article XI.
Article VI
Groundwave Field Strength Measurements
6.1 The technical criteria contained in the Agreement provide
for protection from groundwave interference through the use
of theoretical calculations based on the values of ground
conductivity as included in Appendix 1 to Annex 2.

Nevertheless, it is recognized that in some situations

such calculations may not properly reflect actual conditions
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6.2

6.3

6.4

6.4.1

Agreement/p. 6

where the conductivity along a specific path differs from
the value shown on the conductivity map.

Therefore, field strength measurements made within a
station's own country in accordance with Appendix 6 to Annex
2 may be employed in these situations to justify an

assignment based on measured conductivity values.

If a station whose parameters were accepted on the basis of
measurements submitted in accordance with this Article is
found to cause interference within the range of azimuths
covered by the data submitted, then the station shall reduce
its radiation in the pertinent directions to the levels
permitted by calculations using the conductivity map, or to
such levels as may be mutually agreed upon by both
Administrations.

Resolution of interference complaints

When it is believed that a station is experiencing
objectionable interference above the level previously
accepted from a station in the other country,- its
Administration shall be informed and, after verification,
shall refer the interference complaint to its counterpart.
The station believed to be the cause of the interference
shall be required immediately to verify its authorized
operation (including measuring field strength at permanent
monitoring points if appropriate) and make any adjustments
necessary to resume its authorized operation. The station

shall, within 10 days of receipt of the complaint, advise

e .



6.“.2

a)

b)

its Administration of the action taken. The responsible
Administration shall immediately advise its counterpart of
the station's status including corrective measures taken
If, after completion of the above steps, the complaining
station is still experiencing objectionable interference
above the level previously accepted anywhere within its
protected contour, field strength measurements shall be

taken in accordance with Appendix 6 to Annex 2.

The Administration responsible for the complaining station
shall review the field strength measurement data and, if
satisfied that it is well founded, shall forward the
complaint to the other Administration. If that
Administration is not satisfied that the complaint is valid,
it shall advise the other Administration of the reasons
therefor, in order to facilitate discussions. If the
Administration which receives the complaint is satisfied
that it is valid on the basis of the referred data, it
shall:

evaluate the measurement data as promptly as possible, but
in no event later than 20 days after receipt;

forward the measurement data to the station causing the

interference;
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c)

d

e)

6-“-3

Agreement/p. 8

notify the station to take any necessary action to eliminate
the interference or to prove that it is operating as
authorized. The station shall comply as soon as possible
within a time period not to exceed 30 days;

if necessary corrective action has not been taken within 30
days, order the interfering station to reduce its power at
once by any amount necessary, including cessation of
operation, to eliminate the interference;

refuse authority to resume normal operation until the

necessary action specified in-c) and d) above has been taken

Since actual ground conductivities over specific paths may
vary from the values indicated in the ground conductivity
maps included in Appendix 1 to Annex 2, interference may be
experienced even if the station causing the interference is
operating in accordance with notified parameters. In such
circumstances, except as noted in section 6.3, no action
will be required as long as the station can demonstrate that
it is operating as authorized. However, each Administration
shall endeavor, in cooperation with the other, to mitigate

such interference.



71

702

T.2.1

7.2.2

70203

702.’4

Extended Hours of Operation

Scope. "Extended hours of operation" refers to the
operation of AM radio broadcasting stations during
nighttime hours which occur between 6:00 am and two hours
past sunset local time, with protection requirements
determined in accordance with Appendix 7 to Annex 2.
Operation during this period shall be with daytime

or nighttime facilities adjusted as necessary to meet the

requirements of this Article.

Protection.

During extended hours of operation, a station shall provide
protection to each co-channel station in the other country

in accordance with the method described in Appendix 7 to

Annex 2.

A station authorized for extended hours of operation

shall not receive protection for that operation.

In applying section 7.2.1, the hours of sunrise and
sunset for each month shall be determined as of the 15th

day of each month and adjusted to the nearest quarter-hour.

Power radiated during extended hours of operation shall not

exceed the highest power that provides the required protection

Agreement/p. 9



7.2.5 Notified nighttime operation has priority over extended
hours of operation. Thus, the power used during extended
hours of operation shall be adjusted downward as necessary
to provide requisite protection to duly notified and accepted
nightime assignments, whenever they may be notified.

7.3 Notification. Proposed extended hours of operation by
stations meeting the requirements of this Article are
deemed to be acceptable. Each such proposal shall be
notified in accordance with Articles III and IV. The
notification shall include the exact operating

characteristics of each station proposing extended

hours of operation.

Article VIII

Critical Hours of Operation

8.1 Scope. "Critical hours of operation" refers to the operation
of Class B and C AM radio broadcasting stations of either

country, assigned to channels on which the other country has
a Class A station listed in Part VI of Annex 1, during those

daytime hours specified in Appendix 8 to Annex 2.
8.2 Protection

8.2.1 The Class A stations referred to in section 8.1 shall be
protected during their critical hours of operation in
accordance with the criteria specified in Appendix 8 to
Annex 2.

Agreement/p. 10



8.2.2

8.3

9.1

No assignment previously accepted by both Administrations,
or subsequent modifications thereto, shall be required

to reduce radiation to comply with section 8.2.1.

Notification. Proposed critical hours of operation by
stations meeting the requirements of this Article are deemed
to be acceptable. Each such proposal shall be notified in
accordance with Articles III and IV. The notification shall
include the exact operating characteristics of each station

proposing critical hours of operation.
Article IX
Torminat ¢ p . :

This Agreement supersedes all previous agreements,
arrangements and understandings between Canada and the
United States relating to the AM broadcasting service,
including the provisions of the North American Regional
Broadcasting Agreement. 1950 (NARBA) insofar as that
agreement relates to mutual undertakings of Canada and the
United States. The Agreement also prevails over provisions
of the Regional Agreement for the Medium Frequency
Broadcasting Service in Region 2, (Rio de Janeiro, 1981),
wherever the two agreements are inconsistent, insofar as
mutual relations between Canada and the United States are

concerned.
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9.2 Proposed assignments previously notified pursuant to NARBA,
and still pending on the date of entry into force of the
Agreement, shall be deemed to be notified under this
Agreement, taking into account understandings already

reached concerning them.
Article X
Periodic Revi

Recognizing that the Agreement is intended to remain in
effect for an indefinite period, the Parties agree that, no later than
five years after thé date of the entry into force of the Agreement
pursuant to Article XII, and no later than the expiration of each
successive five-year period thereafter, each Party shall designate and
notify to the other those of its assignments in the Plan not yet
brought into use that it wishes to retain in the Plan. Assignments
which have remained unused for at least five years, and which are not
so designated and notified shall lapse and be automatically deleted

from the Plan at the end of each such five-year period.
Article XI
Amendment of the Annexes

Except for modifications to the Plan, which are governed by
Article III, the Annexes hereto may be amended by exchange of letters
directly between the Administrations. The adoption of such amendments
shall be notified to the Department of External Affairs of Canada and
the Department of State of the United States of America by the

Administration of each country.
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Article XII
Ent into F | T inati
The Agreement shall enter into force on the date of its
signature and shall remain in force thereafter until terminated upon

twelve months' notice given in writing by one of the Parties to the

other.

IN WITNESS WHEREOF, the undersigned, duly authorized by their

respective Governments, have signed this Agreement.

DONE in duplicate at Ottawa, this 170 day of January, 1984, in

the English and French languages, each version being equally authentic.

FRANCIS FOX PAUL H. ROBINSON JR.
For the Government of For the Govermment of the
Canada United States

Agreement/p. 13
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ANNEX 1
to the Agreement

JINFORMATION TO BE CONTAINED IN LISTINGS AND
AN FORMS FOR NOTIFICATION PURPOSES

1. Parts I through V describe the data to be notified and the forms
to be used in notification. Part VI lists the Class A stations to be
protected during critical hours of operation. The Plan, a listing of all
assignments and their technical parameters, is contained in Part VIL

2. An administration wishing to submit the equivalent information on

magnetic tape or by other electronic means, shall submit such data only in
the format accepted by the other administration.

3. Five forms and 2 listings are provided; each of which corresponds
to the following information:

PART I ¢ General information on the tranamitting station.

PART II ¢+ Information on directional antennas consisting of
vertical conductors.

PART III : Additional information for directional antennas

with augmented (modified expanded) patterns.

PART IV :  Supplementary information for top-loaded or

sectionalized towers used for omnidirectional and
directional antenna systems.

PART V : Supplementary information for extended hours of
operation.
PART VI : Class A stations (formerly NARBA Class I-A)
protected during critical hours of operation.
PART VI-A : Class A stations (formerly NARBA Class I-B).
PART VII : The Plan
4, Administrations shall use only these forms or reproductions
thereof.
5. The administration receiving the notification may return forms

which have not been campleted correctly.
6. When known, the IFRB Serial Number shall be inserted on each form

by the notifying administration. Otherwise, the space provided shall be left
blank.

Annex 1/p. 1



Yariable No.
Qr
Box No.
00 IFRB Serial Number (Indicate only once a Serial No. has been
received from IFRB).
0 Administration

Indicate the name of the administration, the sheet number and the
date on which the form was completed.

02 Assigned frequency (KkHz)
03 Name of the transmitting station
Indicate the name of the locality or the name by which the

station is known. Limit the number of letters and numerals to a
total of 14.

04 Lall sign

This information is optional. Limit the number of letters and
nunerals to a total of 7.

05 Additional identification

Indicate any additional information which may be considered

essential for complete identification. Where this information is
not essential, this box may be left blank.

06 Station Class (A, B or C)

Insert A, B or C according to the station classes defined in
Chapter 1 of Annex 2.

o7 Operational status

Enter O for a station already in operation or for a change of
characteristics in accordance with 3.2.4 of the agreement, and
enter P for a station to be brought into operation, or for any
other change of characteristics.

08 Country
Indicate the name of the country or geographical area in which

the station is located. Use the symbols in Table 1 of the
Preface to the International Frequency List.

Annex 1/p. 2



1

12

13

14

21

25
26

Indicate the geographical coordinates (longitude and latitude) of
the transmitting antenna site in degrees, minutes and seconds.
Seconds need to be entered only if available. If no seconds are
indicated, a value of 0 will be used.

Indicate the reason for the application of Article III
a) New assignment;

b) Modification of the characteristics of an assignment recorded
in the Plan for Region 2;

c) Cancellation of an assignment.

Indicate whether the modification is of the type specified in
section 3.2.4 of Article III of the Agreement.

In the case of a new station, indicate the date of bringing into
service. In the case of a change in the characteristics of a
station already recorded in the Plan, indicate the date of start
of operation with the modified characteristics or the date of
cessation of operation.

Indicate extended hours (E) or critical hours (C) operation. (If
extended hours camplete Part V).

DAYTIME OPERATION

Station power (KW)
Indicate the carrier power supplied to the antenna for daytime

operation (to the second decimal position for powers less than
1 kW). .

. ¢ radiation (mV/m at 1 km) for dayti tati
Antenna type

Indicate here the type of antenna used for daytime operation.
Use the symbols as follows:

A - Simple amnidirectional antenna

B - Directional antenna (complete Part II)

1 - Top-loaded omnidirectional antenna (complete Part IV)

2 - Sectionalized amnidirectional antenna (complete Part IV).

Annex 1/p. 3



Indicate here the electrical height, in degrees, for a simple
vertical antenna in use for daytime operation. In the case of
an antenna type other than A, this box should be left blank.

NIGHTTIME OPERATION
31 Station power (KW)

Indicate the carrier power supplied to the antenna for night-time
operation (to the second decimal position for powers less than

1 KkW).

35 r.m.s. value of radiation (mV/m at 1 km) for night-time
Station power

36 Andicate the antenna type used for night-time operation
{for symbols, see 26)

37 (See 27)

4y Remarks

Indicate here any necessary additional information, such as the
identification of the synchronized network to which the station
belongs. If shared time operation is intended, indicate in this
box and identify the other assigmment involved.

T— ler Article III

Country - Indicate the name of the countries which may be
affected and with which coordination is considered

necessary, using the symbols in Table I of the Preface
to the International Frequency List.

An progress - Add an ™X" if coordination is under way with thesé
countries.

Acceptance obtained - Indicate with an ™X" if coordination has
been successful.
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IFRB Serial No.

FORM FOR THE APPLICATION OF ARTICLE 4 OF THE AGREEMENT
CHARACTERISTICS OF A REGION 2 BROADCASTING STATION IN THE BAND 535 - 1 605 kHz

PART I | GENERAL INFORMATION
Administration FORM No. Date

Assigned frequency (kHz) @ Y '

b B0 F RAgton 11111111114111
% Call sign SR AEANE 5
£ & | Additionsl Tdentification (),
§E NN NEEEN NN,

v | Station class

Operational Status @ N

Country 111
. ® ”

Geographical coordinates of the transmitting wl 'I \ 1N l .J l |
station o lgotod2 4 bk

@ a) New assignment

(Region 2 Agr. Sec. 4.2.

@ Extended/Critical hours

Modification under Article 3.2.4

Date of bringing into service
or cessation of operation

b) Modification of
characteristic of
an assignment recorded
in the Plan

Yes

14)

Lx’E‘:FIE‘rEhLb‘EFI
1]

of operation

¢) Cancellation of
an assigmment

STATION PARAMETERS DAYTIME OPERATION NIGHT-TIME OPERATION

S kW

tation power (kW) @ L @ Lo
r.m.s. value of radiation .
for station power (mV/m @ (L b | @ U I O
at 1 km) '

Antenna type

Simple vertical antenna

electrical height (degrees)@ I AT @ _L_I_l-.-l.]

@ Remarks

COORDINATION UNDER ARTICLE III:

COUNTRY

IN PROGRESS

ACCEPTANCE
OBTAINED
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01
02

03

o4

05

08

10

Annex 1/p. 6

IFRB Serial Number (only once a Serial No. has been received
fram IFRB).

Indicate the name of the tranamitting station.

Country

Indicate the country or geographical area in which the station is
located. Use the symbols in Table 1 of the Preface to the
International Frequency List.

Indicate the hours of operation for which the given
characteristics of the antenna are applicable. The symbols D or
N shall be used to indicate that the station operates for the
daytime or night-time period respectively. The symbol C shall be
used to indicate critical hours of operation. When the same
operation is used for more than one time period, enter the 2 or 3
applicable symbols.

Indicate the total number of towers constituting the array.

Indicate the serial number of towers, as they will be described
in columns 06 to 12.

Indicate here the ratio of the tower field to the field from the
reference tower.

Indicate here, in degrees, the positive or negative difference in
the phase angle of the field from the tower with respect to the
field fram the reference tower.

Indicate in degrees the electrical spacing of the tower from the
reference point. defined in column 10.

Indicate, in degrees from True North, the angular orientatian of
the tower fram the reference point indicated in column 10.

Define the reference point as follows:

0 = where the spacing and orientation are shown with respect to
a common reference point which is generally the first tower.



1

12

1 = where the spacing and orientation are shown with respect to
the previous tower.

Indicate the electrical height (degrees) of the tower under
consideration.

Jower structure
Indicate the structure of each tower using the following code:

0 = simple vertical antenna
1 = top-loaded antenna Y Codes 1 to 9 are used in Part IV to
2 =) : indicate the characteristics of the
3= various structures. They are also
4 = used for the identification of the
5= rsectionalized antenna 7 appropriate formula for vertical
6 = radiation in Appendices 3 and 5
7= to Annex 2.
8 =
g = ) )

Yariable No.

or

Box No.

14 r.m.s. value of radiation (mV/m at 1 km)

15 Type of pattern : T = theoretical

E = expanded
M = augmented (modified expanded).

16 Special quadrature factor for expanded and augmented (modified
expanded) patterns in mV/m at 1 km (to replace the normal expanded
pattern quadrature factor when special precautions are taken to
ensure pattern stability).

17 Supplementary information.
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FORM FOR THE APPLICATION OF ARTICLE 4 OF THE AGREEMENT

CHARACTERISTICS OF A REGION 2 BROADCASTING STATION

IN THE BAND 535 - 1605 kHz

PART II

IFRB Serial No.

DESCRIPTION OF A DIRECTIONAL ANTENNA CONSISTING OF VERTICAL CONDUCTORS

Date

]y ———— = comt e mes

= o — —

Name of transmitting station Country Hours of Tota!
operation number
of towers
Phase Electrical Angular .. Electrical
Tower Tower difference of tower tower Definition|  pon of Tower
No. field ratio the field spacing orientation .ngf’"“ tower structure
(2 degrees) (degrees) (degrees) INCICatOr | (degrees)
[ ]
L S L e . e |-
z—r-mjnj lllgm_fﬂ_j_'ﬂj 8l ﬁﬁAﬁ])
(]
LA T LT S M L e Sen | e Sy . Sm—m—"
4 [ ) [ ]
(T — e | Mo IS () SR,
s _|e) IO O
LI R ) JEvvae e | T Do S—
? O 0 |o]
8 o] o] °
T S L S | ——

10 I.l | ®

(Usc a supplementary sheet in cases where there are more than 10 towers.)

Special quadrature

r.m.s. value of @ Type of pattern
theoretical radiation (T.Eor M) factor
mV/m mvV/m
— ,@._,_Julkm l_j d t at | km

@ SUPPLEMENTARY ]NFORMAT%N
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ADDITIONAL INFORMATION FOR DIRECTIONAL ANTENNAS WITH
AUGMENTED (MODIFIFD EXPANDED) PATTERNS

1. Part II contains the information for directional antenna systems
operating with theoretical and expanded patterns. However. some stations
operate with augmented (modified expanded) directional antenna patterns. In
these cases, additional calculations are performed, once the expanded
radiation is calculated, to determine the radiation from the augmented
(modified expanded) directional antenna pattern. Part III contains the
additional parameters required for augmented (modified expanded) patterns.

2. If Part III is submitted, a corresponding Part II must also be
submitted.

3. Part III should be submitted only if Box 15 of Part II contains
the symbol "M" for "augmented (modified expanded)".

Box No.

00 IFRB Serial Number (Indicate the IFRB Serial No. only once one

has been received fram IFRB).
01 Indicate the name of the transmitting station
02 Country. Indicate the country in which the station is located,

using the symbols in Table I of the Preface to the International
Frequency List.

03 Indicate the hours of operation for which the antenna
characteristics given are applicable. The symbols D or N shall
be used to indicate that the station operates for the daytime and
night-time period respectively. The symbol C shall be used to
indicate critical hours of operation. When the same operation is used
for more than one time period, enter the 2 or 3 applicable

symbol s.
"N".

04 Indicate the total number of augmentations which are used It
must be 1 or greater than 1.

Lolumn No.

05 Indicate the serial number of the augmentations, as they will be

described in columns 06, 07 and 08 (see section 2 of Attachment A,
Appendix 3 to Annex 2).

06 Indicate the radiation at the central azimuth of augmentation.
This value should always be equal to or greater than the value
fram the theoretical pattern.

o7 Indicate the central azimuth of augmentation. This is the centre
of the span.
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08

09

Annex 1/p. 10

Indicate the total span of the augmentation Half of the span
will be on each side of the central azimuth of augmentation.
Spans may overlap; if so, augmentations are processed clockwise
according to the central azimuth of augmentations.

Supplementary information Indicate any supplementary
information concerning augmented (modified expanded) patterns.
If a supplementary sheet has been used for further augmentations,
please indicate in this box.



-

I.F.R.B. Serial #

2 3. ) 4

FORM FOR THE APPLICATION OF ARTICLE 4 OF THE AGREEMENT
CHARACTERISTICS *OF A REGION 2 BROADCASTING STATION IN THE BAND 535 - 1605 kHz

PART III
ADDITIONAL INFORMATION FOR DIRECTIONAL ANTENNAS WITH
AUGMENTED (MODIFIED EXPANDED) PATTERNS
TO BE SUBMITTED WHENEVER THE SYMBOL M IS ENTERED IN PART II BOX 15

Form No. = B =  Date
e f e e 1 @0 6OLI®L
Name of transmitting station Country Hours of Total
operation number o(
, augmentations
@
Radiation at emnl @ Total
Augmentation No. central azimuth azimuth of span of
of augmentation augmentation augmentation
(mV/m at 1 km) (degrees) (degrees)
o T ST O
02 J ____le] J
03 Ll |.l I.I
04 |.l I.l
0s i o | . 14;:*_ |.I
06 L I.l I.I
o T ITTH M-
08 ® I.l I.l
» YT G 5 -
I TR TR
12 ! |®] J
13 1 lt% ; I.l 2 |.l
14 @ |.[ I.I
15 o — I.[ I.I
16 @ I.l I.I
17 [ ‘.[ '.[
18 ° ___|e] | le]
19 [ ] . o)
20 ® I.l IO[

{Use a supplementary sheet in cases where there are more than 20 augmentations.)

SUPPLEMENTARY INFORMATION
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1. ' Where an omnidirectional antenna is top-loaded or sectionalized,
a 1 or a 2 will have been entered in Part I Box 26 and/or 36. Proceed as
for a single tower of a directional antenna.

2. When an antenna tower of a directional antenna is either top-
loaded or sectionalized, column 12 of Part II will contain either a 1 for
top-loaded or 2 to 9. This numeral describes the particular type of top-
loaded or sectionalized antenna used, as described below:

Box No.

00 IFRB Serial Number (Indicate the Serial No. only once one has
been received from IFRB).

01 Name of the station

02 Country. Indicate the country or geographical area in which the
station is located, using the symbols in Table I of the Preface
to the International Frequency List.

03 Indicate the hours of operation for which the given
characteristics of the antenna are applicable. The symbols D or
N shall be used to indicate that the station operates for the
daytime or night-time period respectively. The symbol C shall be
used to indicate critical hours of operation. When the same
operation is used for more than one time period, enter the 2 or 3
applicable symbols.

Lolumn No.

04 - Tower number

Columns 5 to 8 contain the values of four characteristics of the
elements constituting a top-loaded or sectionalized antenna. Each of t,hese
columns may contain a figure representing the value of a given
characteristic as described below:

05 Lode used in Col, 12 Description of the characteristic
(Part 1D for which a value is given in the
column., (These values are used in
the equations given in Appendices
3 and 8) )
1 Electrical height of the

antenna tower (degrees)

Height of lower section (degrees)
Height of lower section (degrees)
Height of lower section (degrees)

EWN
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Height of lower section (degrees)
Total height of tower (degrees)
Height of lower section (degrees)
Height of lower section (degrees)
Height of centre of bottom

dipole (degrees).

O oo~ovUn

Code used in Col. 12
(Part II) for which a value is given in

1 . Difference between apparent
electrical height (based on
current distribution) and
actual height (degrees).

2 Difference between apparent

electrical height of lower

section (based on current
distribution) and actual height
of lower section (degrees).

Blank

Blank

Height of upper section (degrees)

Height of lower section (degrees)

Total height of antenna (degrees)

Height of upper section (degrees)

Height of centre of top dipole

(degrees).

WOV =W

Code used in Col, 12
(Part II) for which a value is indicated

Blank

Total height of antenna (degrees)
Blank

Blank

Current distribution factor
Blank

Ratio of loop currents in

the two elements

Scaling factor so that f (Q)
is 1.0 in the horizontal plane
Blank

(Vo) 00 ~NoEWN -
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08

Annex 1/p. 14

(Part II)

m =W

o0 On

Blank

Difference between apparent
electrical height (based on
current distribution) of the
total tower and the actual

height of the total tower (degrees)
Blank

Blank

Ratio of maximum current in

the top section to maximum
currrent in the bottam section
Blank

Blank

The absolute value of the ratio
of the real component of current
to the imaginary camponent of
current at the point of maximum
amplitude

Blank



1.F.R.B. Serial #

A A A
FORM FOR THE APPLICATION OF ARTICLE & OF THE AGREEMENT
CHARACTERISTICS OF A REGION 2 BROADCASTING STATION IN THE BAND 535 - 1605 kHz

A

PART IV
SUPPLEMENTARY INFORMATION FOR TOP-LOADED OR SECTIONALIZED TOWERS USED FOR:

A) DIRECTIONAL ANTENNA SYSTEMS FOR TOWERS ENTERED IN PART II
AS TOP-LOADED OR SECTIONALIZED (COLUMN 12), OR

B) NON-DIRECTIONAL ANTENNA TOWERS ENTERED IN PART I AS TOP-LOADED
OR SECTIONALIZED (COLUMN 26 OR 36).

Form No. Date

== @ 11,11
111111111111L141 - — - ‘

Name of transmitting station Country Hours of

Tower number
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1. Information in boxes 02, 03, O4 and the IFRB Serial No. should
coincide with information on the station previously notified.

2. If the station is new or if previously notified parameters are
being modified, this sheet should be attached to IFRB Form Part I (as well
as Parts 1I, III or IV where appropriate) as described in Annex 3 to the
Agreement.

3. This sheet is to be submitted only when modified daytime
(sunrise-to-sunset at the local site) or night time (sunset-to-sunrise at
the local site) parameters are to be used at other than the previously
authorized local times.

4, Fill in the remaining data in the following manner:

Box No.

41 The month and day when the operation in that column (boxes 41 to
46) commences.

42 The month and day when the operation ceases,

43 The hour in UTC (Universal Co-ordinated Time) when the parameters
described in that column commence.

44 The hour in UTC when these parameters cease to be used.

45 Carrier power supplied to the antenna (to the second decimal
position) in KkW.

46 r.m.s. value of radiation, in mV/m at 1 km, for the power in box
45,

47 Antenna system used for extended hours: Indicate Day or
Night system.

51-56 Similar to 41-46 for the dates and times indicated.

61-66 as 51-56

5. If more than one sheet is necessary to describe the operation,
f111 in the sheet number and the total sheets in the boxes provided.
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1 A I 1

IFRB Serial No.
FORM FOR THE APPLICATION OF ARTICLE 4 OF THE AGREEMENT

CHARACTERISTICS OF A REGION 2 BROADCASTING STATION IN THE BAND 535-1605 kHz

PART V
SUPPLEMENTARY INFORMATION FOR EXTENDED HOURS OF OPERATION

02 rFreQ. kHz| , , , @ crry. sTate/PROV.| L, 4 . ooy oy, s
CALL SIGN| , , , , , FORM NO. DATE[ , | 4
YR MO DAY
SHEET OF SHEETS

Dates of the From: @[ it | . @ - <)) I
year inclusive
To:} W2l , | 6211 1

1 L
Mo Day Mo Day Mo Day

Hours of From: @I | | | | S . . . 634 4 1
Extended
Operation (UTC) To: (:9' | ‘ | 5 - L 14

Station Power in kW @I’ I | @EZ L 1

during these hours

R.m.s. value of @_

radiation for station » o @
power (mV/m at 1 km) _|_|_|...|_.|_]l I T a | ) S - .

Antenna system used @ DAY NIGHT
for extended hours

Remarks: (add any
other pertinent
information)
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Llass A Stations (formerly NARBA Class I-A)
Protected During Critical Hours of Operation

Channel

540
640
650
660
670
690
700
720

T40
750
760
770
780

820
830
840
860
870
880
890

990
1010
1020
1030
1040

1100
1120
1160
1180
1200
1210

1580

Call
Sign

CBK
KFI
WSM
wWNBC

BF
WLW
WGN
CcBL
WSB
WJR
WABC
WBBM

WBAP
WCCo

CJBC
W(BS

CBW
KDKA

WBZ
WHO

KMOX
KSL

WOAI
WCAU

aJ

Location

Watrous, Sask.

Los Angeles, Cal.

Nashville, Tenn.
New York, N.Y.
Chicago, Ill.
Montreal, Que.
Cincinnati, Ohio
Chicago, Ill.

Toronto, Ont.
Atlanta, Ga.

Detroit, Mich.
New York, N.Y.
Chicago, Ill.

Fort Worth, Tex.
Minnesota, Minn.
Louisville, Ky.
Toronto, Ont.
New Orleans, La.
New York, N.Y.
Chicago, I11.

Winnipeg, Man.
Calgary, Alta.
Pittsburgh, Pa.
Boston, Mass.

Des Moines, Ia.

Cleveland, Ohio
St. Louis, Mo.

Salt Lake City, Utah

Rochester, N.Y.
San Antonio, Tex.
Philadelphia, Pa.

Chicoutimi, Que.

CLountry

Canada
U.S. A.
U.S. A.
U.S. A.
U.S. A.
Canada
U.S.A.

U.S.A.

&
NP
rErFFE

v o

cccoa

v
o

g Seepess
pi o g
PrEg

7] bbmgg
o

cC cCcccao

bbb:bbb >

ccecccoc
MU)E/)MM

2
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Class A Stations (formerly NARBA Class I-B)
Channel Call
Kiz sSign Location Sountry
640 CBN S. John's, Nfld. Canada
680 KNBR S. Francisco, Calif. U.S.A.
710 WOR New York, N.Y. U.S. A.
KIRO Seattle, Wash. U.S.A.
810 KGO S. Francisco, Calif. U.S.A.
WGY Schenectady, N.Y. U.S.A.
850 KOA Denver, Colo. U.S.A.
940 CBM Montreal, Que. Canada
1000 WCFL Chicago, I1l. U.S. A,
KOMO Seattle, Wash. U.S.A.
1060 KYw Philadelphia, Pa. U.S. A.
1070 CBA Moncton, N.B. Canad
KNX Los Angeles, Calif. U.S.A.
1080 WTIC Hartford, Conn. U.S.A.
KRLD Dallas, Texas U.S. A.
1090 KAAY Little Rock, Ark. U.S.A.
WBAL Baltimore, Md. U.S.A.
1110 KFAB Omaha, Neb. U.S. A.
WBT Charlotte, N.C. U.S.A.
1130 CKWX Vancouver, B.C. Canada
KWKH Shreveport, La. U.S.A.
WNEW New York, N.Y. U.S. A.
1140 WRVA Richmond, Va. U.S.A.
1170 KV0O Tulsa, Okla. U.S. A.
WWVA Wheeling, W. Va. U.S. A.
1190 WOWO Fort Wayne, Ind. U.S. A.
KEX Portland, Ore. U.S.A.
1500 WTOP Washington, D.C. U.S.A.
KSTP S. Paul, Minn. U.S. A.
1510 WLAC Nashville, Tenn. U.S.A.
KGA Spokane, Wash. U.S.A.
1520 WKBW Buffalo, N.Y. U.S. A.
KOMA Oklahoma City, Okla. U.S.A.
1530 KFBK Sacramento, Calif. U.S.A.
WCKY Cincinnati, Ohio U.S. A,
1540 KXEL Waterloo, Ia. U.S.A.
1550 CBE Windsor, Ont. Canada
1560 WQXR New York, N.Y. U.S.A.
KPMC Bakersfield, Calif. U.S.A.
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RPART VII
JHE PLAN

1. The Plan in its entirety shall consist of:

a) the assignments notified, coordinated and accepted by both
Administrations pursuant to agreements and arrangements
previously in force between them, as they appear in their
respective records; and

b) the list of assigmnments which appears in this Part.

Since it was not possible to attach a complete, accurate list of
assignments to this Agreement, the Administrations undertake to exchange
their respective lists and to verify them with a view to producing a
mutually agreed consolidated version of the Plan for the application of the
Agreement, as soon as possible. This version of the Plan shall be adopted
by an exchange of notes between the two governments.

2 The assignments in the Plan on 1230, 1240, 1340, 1400, 1450 and
1490 kHz reflect agreement that the night-time power of assignments notified
and accepted when the Agreement is signed, on channels hitherto classified
as "local" channels, may be increased to 1 kW or, in some individual cases,
to other indicated levels. The effective dates of such power increases will
be established by exchange of letters between the Administrations. Stations
on the above-listed channels which are in operation when the Agreement is
signed will be permitted to increase power during daytime hours if they
provide protection mutually accepted by both Administrations.
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ANNEX 2

to the Agreement

JECHNICAL, CRITERIA

To be used in the application of the Agreement



CHAPTER 1

1.  Definitions

In addition to the definitions given in the Radio Regulations,
the following definitions and symbols apply to this Agreement.

1.1 Broadcasting channel (in AM)

A part of the frequency spectrum, equal to the necessary
bandwidth of AM sound broadcasting stations, and characterized by the
nominal value of the carrier frequency located at its centre.

1.2 Objectionable interference

Interference caused by a signal -exceeding the maximum permissible

field strength within the protected contour, in accordance with the values
derived from this Annex. .

1.3 Protected contour

Continuous line that delimits the area of primary or secondary
service which is protected from objectionable interference.

1.4 Primary service area

Service area delimited by the contour within which the calculated

level of the groundwave field strength is protected from objectionable
interference in accordance with the provisions of Chapter 4.

1.5 Secondary service area

Service area delimited by the contour within which the calculated
level of the field strength due to the skywave field strength 50% of the
time is protected from objectionable interference in accordance with the
provisions of Chapter 4.

1.6 Nominal usable field strength (E,.n)

Agreed minimum value of the field strength required to provide
satisfactory reception, under specified conditions, in the presence of
atmospheric noise, man-made noise and interference from other transmitters.
The value of nominal usable field strength has been employed as the
reference for planning.
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1.7 Usable field strength (E,)

Minimum value of the field strength required to provide
satisfactory reception under specified conditions in the presence of
atmospheric noise, man-made noise, and interference in a real situation (or
resulting from a frequency assignment plan).

1.8 Audio-frequency (AF) protection ratio

Agreed minimum value of the audio-frequency signal-to-

interference ratio corresponding to a subjectively defined reception
quality. This ratio may have different values according to the type of
service desired.

1.9 Radio-frequency protection ratio

The desired radio-frequency signal-to-interference ratio which,
in well-defined conditions, makes it possible to obtain the audio-frequency
protection ratio at the output of a receiver. These specified conditions
include various parameters such as the frequency separation between the
desired carrier and the interfering carrier, the emission characteristics
(type and percent modulation etc.), levels of input and output of the
receiver and its characteristics (selectivity, sensitivity to
intermodulation, etec.).

1.10 Llass A station (see Note 1 to Section 4.6)

A station intended to provide coverage over extensive primary and
secondary service areas, and which is protected against interference
accordingly.

1.1 Class B station

A station intended to provide coverage over one or more
population centres and the contiguous rural areas located in its primary
service area, and which is protected against interference accordingly.

1.12 Llass C station

A station intended to provide coverage over a city or town and

the contiguous suburban areas located in its primary service area, and which
is protected against interference accordingly.
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1.13 Daytime operation
Operation between the times of local sunrise and local sunset.

1.14 Night-time operation
Operation between the times of local sunset and local sunrise.

1.15 Synchronized network

Two or more broadcasting stations whose carrier frequencies are
identical and which broadcast the same programme simultaneously.

In a synchronized network the difference in carrier frequency
between any two transmitters in the network shall not exceed 0.1 Hz. The
modulation delay between any two transmitters in the network shall not
exceed 100« s, when measured at either transmitter site.

1.16 Station power

Unmodulated carrier power supplied to the antenna.
1.17 Groundwave

Electromagnetic wave which is propagated along the surface of the
Earth or near it and which has not been reflected by the ionosphere.

1.18 Skywave
Electromagnetic wave ﬁhich has been reflected by the ionosphere.

1.19 Skywave field strength, 10% of the time

The skywave field strength during the reference hour which is
exceeded for 10% of the nights of the year. The reference hour is the
period of one hour beginning one and a half hours after sunset and ending
two and a half hours after sunset at the midpoint of the short great-circle
path.

1.20 Skywave field strength, 50% of the time

The skywave field strength during the reference hour which is
exceeded for 50% of the nights of the year. The reference hour is the
period of one hour beginning one and a half hours after sunset and ending
two and a half hours after sunset at the midpoint of the short great-circle
path.
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1.21 Lharacteristic field strength(E,)

The field strength, at a reference distance of 1 km in a
horizontal direction, of the groundwave signal propagated along perfectly
conducting ground for 1 kW station power, taking into account losses in a
real antenna.

Note: a) The gain (G) of the transmitting antenna relative to an ideal
short vertical antenna is given in dB by the following equation:

G = 20 log E.
300

where E, is in units of mV/m.

b) The effective mohopole radiated power (e.m.r.p.) is given in
dB(1 kW) by the following equation:

e.m.l".p. - 10 108 Pt <+ G
where Py is the station power in kW
1.22 Symbols

Hz : hertz

kHz ¢ kilohertz

W ¢ watt

kW ¢ kilowatt

mV/m ¢ millivolt/metre
MV/m ¢ microvolt/metre
dB ¢ decibel

dB (muV/m) : decibels with respect to 1uV/m

dB (kW) decibels with respect to 1 kW

mS/m millisiemens/metre
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CHAPTER 2

Groundwave propagation

2.1 Ground conductivity

2.1.1 The Atlas of Ground Conductivity forms Appendix 1 to this Annex.
It contains the information communicated to the IFRB following a decision of
the First Session (Buenos Aires, 1980), the modifications introduced during

the Second Session (Rio de Janeiro, 1981) and the modifications submitted in
accordance with 2.1.3 below. :

2.1.2 The Atlas is recorded as follows:

2.1.2.1 Large-scale maps of ground conductivity in Canada and
the United States.

2.1.2.2 A digitized version maintained in a computer data base
by the IFRB.

2.1.2.3 The data used in the preparation of the Atlas was
digitized from the values contained in the official ground conductivity maps
of the two administrations. In the case of discrepancies or errors due to
the digitizing process, the values of the official maps of each
administration shall prevail. Whenever an administration detects such
discrepancies or errors, it shall so inform the other administration and the
as soon as possible.

2.1.3 When an administration notifies to the IFRB data intended to
modify the Atlas, the IFRB so informs all administrations having
assignments in Region 2. After 90 days from the date on which this
information is communicated by the IFRB, the IFRB modifies the Atlas and
communicates the modifications to all administrations.

2.1.4 No assignment in the Plan shall at any time be required to be
modified as a result of the incorporation of these data.
2.1.5 A proposal to modify the Plan shall be evaluated on the basis of

the values in the Atlas on the date the proposal was received by the other
administration, except as specified in Article VI of the Agreement.
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2.2 Field strength curves for groundwave propagation

The curves shown in Appendix 2 are to be used for determining
groundwave propagation in the following frequency ranges:

Graph No. kHz
1 540 - 560
2 570 - 590
3 600 - 620
4 630 - 650
5 660 - 680
6 690 - 710
G 720 - 760
8 770 = 810
9 820 - 860
10 870 - 910
11 920 - 960
12 970 - 1 030
13 1 040 - 1 100
14 1110 - 1 170
15 1 180 = 1 240
16 1.250 - 1.330
’ Ty 1340 - 1 420
18 1 430 - 1 510
L 19 1520 - 1 610
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2.3 Calculation of groundwave field strength
2.3.1 Homogeneous paths

The vertical component of the field strength for a homogeneous
path is represented in these graphs as a function of distance, for various
values of ground conductivity.

The distance in kilometres is shown on a logarithmic scale on the
abscissa. The field strength is shown on a logarithmic scale on the
ordinate in m/Vm. Graphs 1 to 19 are standardized for a characteristic
field strength of 100 mV/m corresponding to an effective monopole radiated
power (e.m.r.p.) of -9.5 dB relative to 1 kW. The straight line marked
"00 mV/m at 1 km" is the field strength on the assumption that the antenna
is erected on a surface of perfect conductivity.

For omnidirectional antenna systems having a different
characteristic field strength, correction must be made according to the
following equations:

E

Ep x E¢ x\/F if field strengths are expressed in mV/m, and
100

m
|

= Eg + Eg - 100 + 10 log P if field strengths are expressed in dB wV/m).

For directional antenna systems, the correction must be made
according to the following equations:

E = Egp x Eg if field strengths are expressed in mV/m, and

100
E=E + Ep - 100 if field strengths are expressed in dB («V/m).
Where E : resulting field strength

Ep : field strength read from graphs 1 to 19

Egp : actual radiated field strength at a particular azimuth
at 1 km

E. : characteristic field strength

P : station power in kW.
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Graph 20 consists of a pair of scales to be used with the other
graphs of Appendix 2. The pair contains one scale labelled in decibels and
another in millivolts per metre. The pair can be cut out and trimmed as a
unit to be used as sliding ordinate scales. The scales allow graphical
conversion between decibels and millivolts per metre, and are used to make
graphical determinations of field strengths. Other methods of making
calculations on graphs 1 to 19 may be used, including the use of dividers to
adjust for values of Ep that differ from 100 mV/m at 1 km. However, any
method used will follow steps similar to those discussed below.

For both omnidirectional and directional antenna systems the
value of Ep must be found. For omnidirectional systems ER can be determined
by using the following equations:

Er

E. /P if field strengths are expressed in mV/m, and
c

ER = Eo + 10 log P if field strengths are expressed in dB V/m).

To determine the field strength at a given distance, the scale is
placed at the given distance with the 100 m/Vm point of the scale resting on
the appropriate conductivity curve. The value of Ep is then found on the
scale; the point on the underlying graph (which lies underneath the Ep point
of the scale) yields the field strength at the given distance.

To determine the distance at a given field strength, the Ep value
is found on the sliding scale and that point is placed directly at the level
of the given field strength on the appropriate graph. The scale is then
moved horizontally. until the 100 m/Vm point of the scale coincides with the
applicable conductivity curve. The distance may then be read from the
abscissa of the underlying graph.
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2.372

Non-homogeneous paths

In“this case, the equivalent distance or Kirke method is to be

used. To apply this method, graphs 1 to 20 can also be used.

Consider a path whose sections Sq and S, have endpoint lengths

correspondin%hto dj_and dp - dy, and conductivities&¢ and 65 respectively,

as shown on

a)

b)

c)

d)

Annex 2/p. 10

e following figure:

Ly S1 (61) S (62) Ry

d1

d;

The method is applied as follows:

Taking section S first, we read the field strength corresponding

to conductivitys 1 at distance d1 on the graph corresponding to
the operational frequency.

As the field strength remains constant at the soil discontinuity,
the value immediately after the point of discontinuity must be
equal to that obtained in a) above. As the conductivity of the
second section is6 5, the curve corresponding to conductivity 6
gives the equivalen% distance to that which would be obtained at
the same field strength arrived at in a). This equivalent

distance is d. Distance d is larger than dq when€, is larger
than6 q. Otherwise d is less than dj.

The field strength at the real distance d, is determined by

taking note of the corresponding curve for conductivity &2
similar to that obtained at equivalent distance d + (dy - dq).

For successive sections with different conductivities, procedures
b) and ¢) are repeated.



CHAPTER 3

Skywave propagation

3. The calculation of skywave field strength shall be conducted in
accordance with the provisions which follow. (No account is taken in this
Agreement of sea gain or of excess polarization coupling loss).

3.1 List of symbols

: short great-circle path distance (km)
E? ¢ characteristic field strength, mV/m at 1 km for 1 kW
£f(8) : radiation as a fraction of the value & = 0 (when 6 = 0,

f () =1)
: frequency (kHz)
F : unadjusted annual median skywave field strength, inuV/m
¢ field strength read from Figure 4 or Table III

for a characteristic field strength of 100 mV/m

F(50): skywave field strength, 50% of the time, inuV/m
F(10): skywave field strength, 10% of the time, inaV/m
: station power (kW)
e : elevation angle fram the horizontal (degrees)

3.2 GCeneral procedure

Radiation in the horizontal plane of an omnidirectional antenna

fed with 1 kW (characteristic field strength, E.) is known either from
design data or, if the actual design data are not available, fram Figure 1.

Q.

Elevation angle, 8, is given by

@ = arc tan (0.00752 cot_d ) - _d degrees (1)
4y .54 4u4 .54

0£ 6 £ 90°

While Table I and Figure 2 are included for convenience, formula
(1) above is controlling.

The radiation f(8) expressed as a fraction of the value at & = 0
at a pertinent elevation angle 8 can be determined from Figure 3 or Table II.
The product E.f(8) VP is determined for both omnidirectional and

directional antennas with the field strength at 1 km determined at the
appropriate elevation angle from Figure 2 and the pertinent azimuth.
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The unadjusted skywave field strength F is given by:

. Ec£(8) /P .y
=i .. 1 m 2
N T 2 2

where F, is the direct reading from the field strength curve in Figure 4 or
Table Ifr.

Note : Values of F, in Figure 4 and Table III are normalized to 100 mV/m at
1 km corresponding to an effective monopole radiated power
(e.m-l‘.p-) Of -9 dB(W)

For distances greater than 4,250 km, it should be noted that Feo
can be expressed by:

Fc = 10X MV/m ) (3

231
where x = =35.5
3+d/1000 ]

20

3.3 Skywave field strength, 50% of the time
This is given by:

F(50) = F ~V/m (u)

3.4 Skywave field strength, 10% of the time
The skywave field strength exceeded 10% of the time is given by:
F(10) = F(50) x 2.5118 aV/m (5)

3.5 Nocturnal variation of skywave field strength

Hourly median skywave field strengths vary during the night and
at sunrise and sunset. Figures 5a and 5b show the skywave diurnal factors
with respect to sunrise and sunset at the midpoint of the transmission path.
These figures shall be applied in determining field strengths of signals of
stations engaging in extended operations under Article VII of this
Agreement, for the purpose of determining whether such extended operations
protect co-channel stations in the other country. (ref. Appendix T)

3.6 Sunrise and sunset time

To facilitate the determination of the local time of sunrise and
sunset, Figure 6 gives the times for various geographical latitudes and for
each month of the year. The time is the local meridian time at the point
concerned and should be converted to the appropriate standard time.
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IABLE I - Elevation angle vs distance

Distance Elevation angle
(km) (degrees)

50
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30C
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400
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500
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800
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1200
1250
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1350
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1750
1800
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1900
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Elevation

angle £(8)
(degrees) '

' 0.114 0.132 | 0.15A 0.17A 0.19 0.21A
0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 0.999 0.999 0.999 0.999 0.999 0.999
3 0.999 0.998 0.998 0.998 0.998 0.998
4 0.997 0.997. | 0.997 0.997 | 0.997 0.997
5 0.996 0.996 0.996 0.995 0.995 0.995
6 0.994 0.994 0.994 0.993 0.993 0.993
7 0.992 0.992 0.991 0.991 0.991 0.990
8 0.989 0.989 0.989 0.988 0.988 0.987
9 0.987 0.986 0.986 0.985 0.985 0.984
10 0.984 0.983 0.983 0.982 0.981 0.980
11 0.980 0.980 0.979 0.978 0.977 0.976
12 0.976 0.976 0.975 0.974 0.973 0.971
13 0.972 0.972 0.971 0.969 0.968 0.967
13 0.968 0.967 0.966 0.965 0.963 0.961
15 0.963 0.962 0.961 0.959 0.958 0.956
16 0.958 0.957 0.956 0.954 0.952 0.950
17 0.953 0.952 0.950 0.948 0.945 0.943
18 0.947 0.946 0.944 0.942 0.940 0.937
19 0.941 0.940 0.938 0.935 | 0.933 0.930
20 0.935 0.933 0.931 0.929 0.926 0.923
22 0.922 0.920 0.917 0.914 0.911 0.907
24 0.907 0.905 0.902 0.898 0.894 0.890
26 0.892 0.889 0.885 0.882 0.877 0.872
28 0.875 0.872 0.868 0.864 0.858 0.852
30 0.857 0.854 0.849 0.844 0.839 0.832
32 0.838 0.834 0.830 0.824 0.818 0.811
34 0.819 0.814 0.809 0.803 0.796 0.789
36 0.798 0.793 0.788 0.781 0.774 0.766
38 0.776 0.771 0.765 0.758 0.751° | 0.742
40 0.753 0.748 0.742 0.735 0.726 0.717
42 0.730 0.724 0.718 0.710 0.702 0.692
4y 0.705 0.700 0.693 0.685 0.676 0.666
46 0.680 0.674 0.667 0.659 0.650 0.639
48 0.654 0.648 0.641 0.633 0.623 0.612
50 0.628 0.621 0.614 0.606 0.596 0.58
52 0.600 0.594 0.587 0.578 0.568 0.557
54 | 0.572 0.565 0.559 0.550 0.540 0.529
56 0.544 0.537 0.530 0.521 0.512 0.501
58 0.515 0.508 0.501 0.493 0.483 0.472
60 0.485 0.479 0.472 0.463 0.454 0.443
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JABLE II (continued) - £(8) values for simple vertical antennas

Elevation
angle £(8)
(degrees)
0.23A | 0.25A | 0.271A | 0.29A | 0.311 ) | 0.351
0 1.000 1.000 1,000 1.000 1.000 1.000
1 1.000 1.000 1.000 1.000 1.000 1.000
2 1 0.999 0.999 0.999 0.999 0.999 0.999
3 0.998 0.998 0.998 0.998 0.998 0.997
4 0.997 0.996 - 0.996 0.996 0.996 0.995
5 0.995 0.994 0.994 0.994 0.993 0.992
6 0.992 0.992 0.991 0.991 0.990 0.989
T 0.990 0.989 0.988 0.988 0.987 0.985
8 0.987 0.986 0.985 0.984 0.983 0.980
9 0.983 9.932 0.981 0.980 0.978 0.975
10 0.979 0.978 0.977 0.975 0.973 0.969
1 0.975 0.973 0.972 0.970 0.968 | 0.963
12 0.970 0.968 0.966 0.964 0.962 0.955
13 0.965 0.963 0.961 0.958 0.955 0.949
14 0.959 0.957 0.955 0.952 0.948 0.941
15 0.953 0.951 0.948 0.945 0.9M41 0.932
16 0.947 0.944 0.941 0.937 0.933 0.924
17 0.941 0.937 0.934 0.930 0.925 0.914
18 0.934 0.930 0.926 0.921 0.916 0.904
19 0.926 0.922 0.918 0.913 0.907 0.894
20 0.919 0.914 0.909 0.904 0.898 0.883
22 0.902 0.897 0.891 0.885 0.877 0.851
24 0.885 0.879 0.872 0.865 0.856 0.837
26 0.866 0.859 0.852 0.843 0.833 0.811
28 0.846 0.833 0.830 0.820 0.809 0.785
30 0.825 0.816 0.807 0.797 0.784 0.768
32 0.803 0.794 0.784 0.772 0.759 0.729
34 0.780 0.770 0.759 0.747 0.732 0.701
36 0.756 0.746 0.734 0.721 0.705 0.671
38 0.732 0.720 0.708 0.694 0.677 0.642
40 0.706 0.695 0.681 0.667 0.649 0.612
42 0.681 0.668 0.654 0.639 0.621 0.582
4y 0.654 0.641 0.627 0.611 0.593 0.552
46 0.628 0.614 0.600 0.583 0.564 0.523
48 0.600 0.587 0.572 0.555 0.536 0.494
50 0.573 0.559 0.544 0.527 0.507 0.465
52 0.545 0.531 0.516 0.498 0.479 0.436
54 0.517 0.503 0.487 0.470 0.451 0.408
56 0.488 0.474 0.459 o.u442 0.423 0.381
58 0.460 0.446 0.431 0.414 0.395 0.354
60 0.431 0.418 0.403 0.387 0.368 0.328
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klevation
angle f(e)
(degrees) .
0.40A | o.453 | 0.50A | 0.528A| o0.55A | o0.625A7
0 1.000 1.000 1.000 1.000 1.000 1.000
1 1.000 1.000 0.999 0.999 0.999 0.999
2 0.998 0.998 0.998 0.997 0.997 0.996
3 0.997 0.996 0.996 0.994 0.993 0.989
1 0.994 0.992 0.990 0.989 0.988 0.981
5 0.981 0.988 0.986 0.983 0.981 0.970
6 0.986 0.983 0.979 0.976 0.972 0.957
7 0.932 0.977 0.971 0.967 0.962 0.941
8 0.976 0.970 0.982 0.957 0.951 0.924
9 0.970 0.963 0.953 0.945 0.938 0.904
10 0.963 0.954 | 0.942 0.933 0.924 0.882
1 0.955 0.945 0.930 0.919 0.909 0.859
12 0.947 0.934 0.917 0.905 0.893 0.834
13 0.936 0.923 0.903 0.889 0.876 0.807
14 0.929 0.912 0.889 0.872 0.857 0.778
15 0.918 0.899 0.873 | 0.855 0.837 0.748
16 0.908 0.886 0.867 0.836 0.816 0.717
17 0.897 0.873 0.840 0.817 0.795 0.684
18 0.885 0.859 0.823 0.797 0.772 0.651
19 0.873 0.844 0.80%4 0.776 0.749 0.617
20 0.860 0.828 0.785 0.755 0.726 0.582
22 0.833 0.796 0.746 0.710 0.667 0.510
24 0.805 0.763 0.705 0.666 0.625 0.436
26 0.776 0.728 0.663 0.618 0.574 0.363
28 0.745 0.692 0.621 0.570 0.522 0.290
30 0.714 0.655 0.577 0.522 0.470 0.219
32 0.682 0.619 0.534 0.475 0.419 0.151
34 0.649 0.582 0.492 0.428 0.369 0.085
36 0.617 0.545 0.450 0.383 0.321 0.025
38 0.584 0.509 0.409 0.340 0.276 | -0.031
40 0.552 0.473 0.370 0.298 0.231 | -0.083
42 0.519 0.438 0.332 0.258 0.190 | -0.129
uy 0.488 0.405 0.296 0.221 0.162 | -0.170
46 0.457 0.372 0.262 0.187 0.117 | -0.205
48 0.427 0.341 0.230 0.135 0.085 | -0.235
50 0.397 0.311 0.201 0.126 0.056 | -0.259
52 0.369 0.283 0.174 0.099 0.031 | -0.278
54 0.341 0.257 0.149 0.076 0.009 | -0.291
56 0.316 0.232 | -0.126 0.055 | -0.010 | -0.300
58 0.289 0.208 |. 0.106 0.037 | -0.026 | -0.304
60 0.265 0.186 0.087 0.021 | -0.039 | -0.304
62 ) 0.008 | -0.049 | ~0.300
64 : -0.003 | -0.056 | -0.292
66 -0.011 | -0.062 | -0.281
68 -0.017 | -0.064 | -0.267
70 -0.022 | -0.065 | -0.250
T2 -0.025 | -0.064 | -0.231
74 -0.025 | -0.061 | -0.210
76 -0.026 | -0.056 | -0.138
78 -0.024 | -0.051 | -0.163
80 -0.022 | -o0,0u4 | -0,138 |

3 When the negative sign (-) appears in the Table, it signifies only
the existence of a secondary lobe having the opposite phase from the main
lobe in the vertical radiation pattern. In order to perform the
calculation, ignore the negative (-) and use only the absolute value of f(8)
from the Table.
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Annex 2/p. 22

field strength of 100 mV/m

d (km) Fo V/m)
50%
100 179.11
150 117.18
200 92.06
250 T7.54
300 68.82
350 62.06
400 57.08
450 52.86
500 49.45
550 46.78
600 44,36
650 41.95
700 39.54
750 36.81
800 34.40
850 32.30
900 29.39
950 27.63
1000 25.54
1050 23.56
1100 21.84
1150 19.91
1200 18.30
1250 16.78
1300 15.32
1350 13.97
1400 12.71
1450 11.55
1500 10.50
1550 9.53
1600 8.57
1650 7.72
1700 6.98
1750 6.34
1800 5.80
1850 5.32
1900 4.89
1950 4.49
2000 4.14
2100 3.61
2200 3.18
2300 2.79
2400 2.45
2500 2.26
2600 2.03
2700 1.85
2800 1.69
2900 1.55




d (km) Fo V/m)
50%
3000 1.53
3100 1.33
3200 1.13
3300 1.15
3400 1.07
3500 1.00
3600 0.94
3700 0.88
3800 0.83
3900 0.79
4000 0.75
4100 0.71
4200 0.67
4300 0.64
4400 0.61
4500 0.58
4600 0.55
4700 0.53
4800 0.51
4900 0.48
5000 0.46
5100 0.45
5200 0.43
5300 0.41
5400 0.40
5500 0.38
5600 0.37
5700 0.36
5800 0.34
5900 0.33
6000 0.32
6200 0.30
6400 0.28
6600 0.27
6800 0.25
7000 0.24
7200 0.23
7400 0.22
7600 0.21
7800 0.20
8000 0.19
8200 0.18
8400 0.17
8600 0.17
8800 0.16
9000 0.15
9200 0.15
9400 0.14
9600 0.14
9800 0.13
10000 0.13
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LABLE If1-A - Skywave field strength vs distance for a
characteristic field strength of 100 mV/m

d(km) Fc (uV/m)
10%
50 211.266
100 198.115
150 179.210
200 162.249
250 145.831
300 132.032
350 ’ 119.611
400 109.185
450 99.537
500 90.548
550 83.555
600 _ 76.962
650 70.105
700 64.934
750 59.953
800 55.296
850 50.930
900 46.529
950 42.776
1000 39.178
1050 35.779
1100 32.665
1150 29.706
1200 26.846
1250 24.081
1300 21.601
1350 19.347
1400 17.279
1450 15.478
1500 13.740
1550 12.228
1600 10.938
1650 ' 9.682
1700 8.626
1750 7.660
1800 6.758
1850 6.048
1900 5.327
1950 4,782
2000 4,310
2050 3.909
2100 3.555
2150 3.269
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TABLE II1I-A (continued)

d(km) Fc (uV/m)
10%
2200 3.023
2250 2.797
2300 2,626
2350 2.472
2400 2.331
2450 . 2.189
2500 2.087
2550 1.983
2600 1.890
26590 1.804
2700 1.721
2750 1.643
2800 1.566
2850 1.508
2900 1.444
29590 1.392
3000 1.343
3050 1.295
3100 1.247
3150 1.198
3200 1.152
3250 1.107
3300 1.068
3350 1.029
3400 0.99)
3450 0.952
3500 0.914
3550 0.885
3600 0.843
3650 0.809
3700 0.778
3750 ) 0.752
3800 0.719
3850 0.687
3900 0.657
3950 0.628
4000 0.598
4050 0.570
4100 0.543
4150 0.517
4200 0.500
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Formula for diurnal curves of Figures 54 and 5B

Fiiurnal = @ + bX + cX@ + dx3 (where X is in MHz)

When a point in time relative to sunset or sunrise does not fall directly
upon one of the curves, calculations are made using the values on the

curves that are adjacent to the time in question. These values are then

converted to Log values for linear interpolation at the required time. The
antilog is then taken to obtain the desired value.

JABLE 5-4
Presunrise Constants
Tmp a b c d
-2 1.3084 .0083 -.0155 .0144
-1.75 1.3165 -.4919 .6011 -.1884
-1.5 1.0079 .0296 .1488 -.0452
-1.25 -T773 3751 -.1911 .0736
-1 .6230 . 1547 .2654 -.1006
-.75 .3718 .1178 .3632 -.1172
-.5 .2151 0737 <4167 -.1413
-.25 .2027 -.2560 .7269 -.2577
SR 1504 -.2325 5374 -.1729
+.25 1057 -.2092 L4148 - -.1239
+05 006’42 -.1295 0583 -.%99
+.75 .0uu6 -.1002 1754 -.0405
+1 .0148 -.0135 .0U62 .0010
JABLE 5-B
Post Sunset Constants

Tmp a b c d
1.75 9495 -.0187 .0720 -.0290
105 07196 c3583 -.2280 00611
1.25 6756 .1518 .0279 -.0163
1 .0 05u86 \ o .1’401 00952 -.0288
075 33003 .uoso -30961 00256
SS .0002 .3024 -.0540 .0086
-5 .0203 .0132 .1166 -.0340
-075 00152 -.0002 -0786 -00185 . |
-1.0 -.0043 0452 -.0040 .0103
-1.5 .0018 .0052 .0069 .0042
2.0 -.0024 0141 -.0141 .0091
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Survise Sunset
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Broadcasting Standards

4.1 The Plan is based on a channel spacing of 10 kHz and carrier
frequencies which are integral multiples of 10 kHz, beginning at
540 kHz.

4,2 Llass of emission

The Plan is based upon double-sideband amplitude modulation with
full carrier A3E

Classes of emission other than A3E, for instance to accomodate
stereophonic systems, could also be used on condition that the energy level
outside the necessary bandwidth does not exceed that normally expected in
A3E emission and that the emission is receivable by conventional receivers
employing envelope detectors without increasing appreciably the level of
distortion.

4.3 Bandwidth of emission

The Plan assumes a necessary bandwidth of 10 kHz, for which
only a 5 kHz audio bandwidth can be obtained. While this might be an
appropriate value for some administrations, others have successfully

employed wider bandwidth systems having occupied bandwidths of the order of
20 kHz without adverse effects.

4.y Station Power
4.4.1 Llass A
- The maximum station power shall be 50 kW.
4.4,2 Llass B
- The maximum station power shall be 50 kW.
4.4.3 Llass C
- The maximum station power shall be 1 kW.
provided that the protection criteria given in section 4.9 are met.

4,5 Skywave interference calculations

The values of interfering skywave signals shall be calculated on
the basis of 10% of the time, in the manner prescribed in section 3.4.

t
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4.6 TABLE IV - Nominal usable field strength
4.6.1 _Claas._A_ﬂatiQn(ﬂ

Daytime : co-channel 100«V/m

adjacent )
channel ) 200aV/m

Night-time : 5004V/m
Skywave SOQgV/ﬁ, 50% of the time
4.6.2 Class B station®

Groundwave

Daytime : 500uV/m
Night-time : 2500.V/m
4.6.3 Class C station(2)

Groundwave
Daytime : 500uV/m

Night-time : 4000uV/m

Note 1 : The night-time contour, groundwave or skywave, whichever is the
more distant, is to be protected in the case of Class A stations.

Note 2 : The protected contour during night-time operation for Class B and
C stations shall be the higher of the groundwave contour in 4.6.2 and 4.6.3
respectively, or the groundwave contour corresponding to the usable field
strength of the station as defined in 4.7.
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4.7 Use of the root sum square (RSS) method to determine the usable
ﬁﬂdjimﬁhmmmmwmw
4.7.1 General

The overall usable field strength due to two or more

individual interference contributions is calculated on an RSS basis, using
the expression:

E, = J/(a1E1)2 + (85E0)2 & 1ou(agEp)2 ... (1)

where:

E; is the field strength of the ith interfering transmitter
(3n muv/m);

8j is the radio-frequency protection ratio associated with the
ith interfering transmitter, expressed as a numerical ratio of
field strengths.

4.7.2 50% exclusion principle

4.7.2.1 The 50% exclusion principle allows a significant reduction in the
nunber of calculations.

4.7.2.2 According to this principle, the values of the individual usable
field strength contributions are arranged in descending order of magnitude.
If the second value is less than 50% of the first value, the second value
and all subsequent values are neglected. Otherwise an RSS value is
calculated for the first and second values. The calculated RSS value is
then compared with the third value in the same manner by which the first
value was compared to the second and a new RSS value is calculated if
required. The process is continued until the next value to be compared is
less than 50% of the last calculated RSS value. At that point the last
calculated RSS value is considered to be the usable field strength E;.

4.7.2.3 Except as provided in section 4.7.2.4, if the contribution of a
new station is greater than the smallest value previously considered in
calculating the RSS value of assignments in the Plan, the contribution of
the new station adversely affects assignments in conformity with this

Agreement even if it is less than 50% of the RSS value. However, the new
contribution does not adversely affect assignments in conformity with this

Agreement if the RSS value determined by inserting the contribution of the
new station in the list of contributors is smaller than the nominal usable
field strength Epqn.

4.7.2.4 The contribution of a station engaging in extended operation
under Article VII of the Agreement shall not be taken into account in the
calculation of the E,.

4,7.3 Other Region 2 Stations

In the above determination of usable field strengths, contributions
from stations in other Region 2 countries, which were accepted by Canada or the
U.S.A., as included in List A of the Rio de Janeiro Plan, shall be included.
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4.8 (Reserved)
4.9 Channel protection ratios
4.9.1 Co-channel protection Ratio

The co-channel protection ratio is 26 dB.

h.9.2 adjacent channel protection ratio

- protection ratio for the first adjacent channel : 0 dB
- protection ratio for the second adjacent channel : -29.5 dB

4.9.3 Synchronized networks

In addition to the standards specified in the Agreement, the
following additional standards apply to synchronized networks.

For the purpose of determining interference caused by
synchronized networks, the following procedure shall be applied. If any two
transmitters are less than 400 km apart, the network shall be treated as a
single entity, the value of the composite signal being determined by the
Quadratic addition of the interfering signals from all the individual
transmitters in the network If the distances between all the transmitters
are equal to or greater than 400 km, the network shall be treated as a set
of individual transmitters.

For the purpose of determining skywave interference received by
any one member of a network, the value of the interference caused by the
other elements of the network shall be determined by the quadratic addition
of the interfering signals from all of those elements. In any case, where
groundwave interference is a factor it shall be taken into account.

The co-channel protection ratio between stations belonging to a
synchronized network is 8 dB.

4,10 Application of protection criteria
4.10.1 Yalue of protected contours

Within the national boundary of a country, the protected contour
shall be determined by using the appropriate value of nominal usable field
strength, or as otherwise determined in Note 2 to paragraph 4.6 for class B
and C stations.
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4.10.2 Lo-channel protection®
4.10.2.7 Daytime protection of all classes of stations

During the daytime the groundwave contour of class A, B and C
stations shall be protected against groundwave interference. The protected
contour is the groundwave contour corresponding to the value of the nominal
usable field strength. The maximum permissible interfering field strength
at the protected contour is the value of the nominal usable field strength
divided by the protection ratio. The effect of each interfering signal
shall be evaluated separately, and the presence of interference from other
stations in excess of this permissible level shall not reduce the necessity
to limit interference which would result from proposed modifications or
assignments. Where the protected contour would extend beyond the boundary
of the country in which the station is located, the maximum permissible
interfering field strength at the boundary is the calculated field strength
of the protected station along the boundary divided by the protection ratio.

4.10.2.2 Night-time protection of class A stations

The groundwave contour or the skywave contour 50% of the time,
whichever is farther from the site of the protected class A station, shall
be protected against skywave and possible groundwave interference during the
night~-time. The protected contour is the groundwave contour or skywave
contour 50% of the time, whichever is farther from the station site,
corresponding to the value of the nominal usable field strength. The
maximum permissible interfering field strength at the protected contour is
the value of the nominal usable field strength divided by the protection
ratio. The effect of each interfering signal shall be evaluated separately,
and the presence of interference from other stations in excess of the level
permitted shall not reduce the necessity to limit interference which would
result from proposed modifications or assignments. Where the protected
contour would extend beyond the boundary of the country in which the station
is located, the maximum permissible interfering field strength at the
boundary is the calculated field strength of the protected station along the
boundary divided by the protection ratio, using the value of the groundwave
signal wherever the boundary crosses the primary service area and the value
of the skywave signal outside the primary service area. In the case where
the protected skywave contour would extend beyond the boundary, the
groundwave contour shall also be protected up to the boundary. In applying
8.10.2.2, the nighttime contour of Class A stations not appearing in PARTS
VI or VI-A of Annex 1 will be protected from interference calculated using
Figure 4-A of Annex 2. In this case the maximum permissible interfering
fieldus%rength at the protected contour shall be determined in accordance
with 4.7.

% See the matrix in section 6 of Appendix 4 to Annex 2.
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4.10.2.3 Night-time protection of class B and C-stations

During the night-time, the groundwave contour of class B and C
stations will be protected against skywave and possible groundwave
interference. The protected contour is the groundwave contour corresponding

4.10.2.4 Modification of assignments

If a station of one administration causes interference to a
station of the other administration and such interference is permitted in
accordance with the terms of this Agreement, then in the event of a
modification being proposed to the assignment corresponding to the former
station,' it will not be necessary to protect the assignment corresponding to
the latter station beyond the level provided before the proposed
modification.

4.10.3 Adjacent channel protection®*

The protected contour is the groundwave contour corresponding to the value
of the nominal usable field strength determined as follows:

-~ for daytime protection of class A stations, the value specified
in 4.6.1 for adjacent channel daytime groundwave;

- for night-time protection of class A stations, the value
specified in 4.6.1 for night-time groundwave;

- for daytime and night-time protection of class B stations, the
value specified in 4.6.2 for daytime groundwave;

- for daytime and night-time protection of class C stations, the
value specified in 4.6.3 for daytime groundwave.

® See the matrix in section 6 of Appendix 4 to Annex 2.
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The maximum permissible interfering field strength at the
protected contour is the value of the nominal usable field strength divided
by the protection ratio. The effect of each interfering signal shall be

evaluated separately, and the presence of interference from other stations

in excess of this permissible level shall not reduce the necessity to limit
interference which would result from the proposed modifications or
assigrments.

Where the protected contour would extend beyond the boundary of
the country in which the station is located, the maximum permissible
interfering field strength at the boundary is the calculated field strength
of the protected assignment along the boundary divided by the protection
ratio.

If a station of one administration causes interference to a
station of the other administration and such interference is permitted in
accordance with the terms of this Agreement, then in the event of a
modification being proposed to the assignment corresponding to the former
station, it will not be necessary to protect the assignment corresponding to

the latter station beyond the level provided before the proposed
modification.

4.10.4 Protection outside national boundaries

4,10.4.1 No station has the right to be protected beyond the
boundary of the country in which the station is established.

4,10.4.2 No broadcasﬁing station shall be assigned a nominal
frequency with a separation of 10, 20 or 30 kHz from that of a station in
the other country if the 25 000 4V/m contours overlap.

4.10.4.3 In addition to the conditions described in 4,10.4.2,
when the protected contour would extend beyond the boundary of the country
in which the station is located, its assignment shall be protected in
accordance with 4.10.2 and 4.10.3.

4.10.4.4 For protection purposes, the boundary of a country
shall be deemed to encampass only its land area, including islands.
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CHAPTER 5

Radidkics & {akion of Traualtting du

5. In carrying out the calculations indicated in Chapters 2 and 3,
the following shall be taken into account:

5.1 Omnidirectional antennas

Figure 1 of Chapter 3 shows the characteristic field of a simple
vertical antenna as a function of its length and of the radius of the ground
system. The characteristic field of an antenna with a loss-less ground
system is also shown for comparison.

It is clear that the characteristic field strength increases as

the loss in the ground system is reduced to zero and as the antenna height
is increased up to 0.625 wavelengths.

The increased characteristic field strength for antenna lengths
up to 0.625 wavelengths is obtained at the expense of radiation at high
angles as shown graphically in Figure 1a and numerically in Table II of
chapter 3.

g > Sanatdiaeations of the Fadiktd l b At

The procedures for calculating theoretical, expanded and

augmented (modified expanded) directional antenna patterns are given in
Appendix 3.

5.3 JTop-loaded and sectionalized antennas

5.3.1 Calculation procedures are given in Appendices 3 & 5.

5.3.2 Many stations employ top-loaded or sectionalized towers, either
because of space limitations or to vary the radiation characteristics from
those of a simple vertical antenna. This is done to achieve desired
coverage or to reduce interference. '

5.3.3 An adminsitration using top-loaded or sectionalized antennas

shall supply information concerning the tower structure of the antennas.
Normally, one of the equations in Appendices 3 & 5 shall be employed to determine
the vertical radiation characteristics of the antennas. Other equations may

also be proposed by an administration and shall be used in determining the
vertical radiation characteristics of the antennas of that administration,
subject to the agreement of the other administration.
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APPENDIX 1
- (to Annex 2)

ATLAS OF GROUND CONDUCTIVITY =
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APPENDIX 2

(to Annex 2)

Fialde shrpnot : I »

The curves are labelled with the ground conductivities in
millisiemens/metre. All curves, except the 5000 mS/m (sea water) curve, are
derived for a relative dielectric constant of 15. The sea water curve is
derived for a dielectric constant of 80.
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