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

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 plap de??ned 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.




Rio de Janeiro 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 ser&ice
only when in conformity with Annex 1 or any modification of it

resulting from the application of Article IIL
Article III
Modifi ) P l

3. When an Administration 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 been 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 assignment 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.
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3.2.3

Proposals for changes in the characteristics of an
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 Administration.

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
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3.2.4

3.3

its assignment and advise the IFRB that the agreement of the
cther 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 a maximum
of 10 km. The distance is calculated from the site first
registered in the Plan or subsequently registered in the Plan as
3 result of the application of the provisions of sectien 3.2. 1In
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 reguired beyond
the level of protection which was already accepted before the

proposed move.

Cancellation of an assigmment

When an Administration decides to cancel an assignment in
conformity with the Agreement, it shall immediately notify
the other Administration. Simultanecusly with such
cancellation, the Administration may notify a new assigrment
to substitute for the cancelled assignment, provided that
the new assignment would not cause objecticnable
interference at a level in excess of that caused by the
cancelled assigrmment 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 Annmex 1 to the
Agreement. In the case of a modification of technical characteristics,
there shall be an indication 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 specifie

protection requirements inveolved.
Article ¥
Technical Criteria

The Administrations shall apply, in carrying out the
Agreement, the technical criteria ccntained in Annex 2, as may be
amended from time to time pursuant to Article XI.

Article VI
ﬁmnnduai:.iiﬂlmzﬁniﬂwﬂﬁumﬁ

6.1 The technical criteria contained in the Agreement provide
for protection from groundwave interference through the use
of theoretiecal caleculations 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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6.4.1
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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



ﬁ.q‘ia

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 objecticnable interference
above the level previcusly 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;



c)

d)

e)

6.“03
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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-e¢) 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.




Extended Hours of Operaticn

5 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.
T.2 Protection.

T:2:1 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.

Tiget A station authorized for extended hours of operaticn
shall not receive protection for that operation.

T-2.3 In applying section T.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.

T.2.4 Power radiated during extended hours of operaticn shall not

exceed the highest power that provides the required protection

Aereamant/n. O



7.2.5

8.2.1
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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 assignﬁ;nts, whenever they may be notified.

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 IIT and IV. The
notification shall include the exact operating

characteristics of each station proposing extended

hours of operation.
Article VIII
Lritical Hours of Operation
Scope. M™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,

!

Protection

'
!

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.



8.2.2

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
Terminati ¢ p . \

This Agreement supersedes aii 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 the date of the entry into force of the Agreement
pursuant to Article XII, and no later than the expiration of each
successive five-year pericd 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 pericod.
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 ex@hange of letters
directly between the Administrations. The adoption bf 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
Fntry into F | Terminati

The Agreement shall enter into force on the date of its :
signature and shall remain in force thereafter until terminated upén
twelve months' notice given in writing by one of the Parties to the

other.

IN WITNESS WHEREOF, the undersigned, duly authorized by their

respective Govermments, have signed this Agreement.

DONE in duplicate at Ottawa, this 17th day of January,

1988, in the English and Frencﬂ_ianguages, each version being equally

authentie.

(signed): FRANCIS FOX PAUL H. ROBINSON, JR.

For the Goverrment of For the Goverrment of the

Canada United States
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ANNEX 1
to the Agreement

INFORMATION 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:
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.

| 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).
01 Administration

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

02 Assigned frequency (kHz)
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.

o4 Lall sign

This information is optional. Limit the number of letters and
numerals 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 LCountry

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



"

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.

Indi . for t} licati ¢ Article ITI
a) New assigmment;

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 Ho‘urs (E) or critical hours (C) operation. (If
extended hours camplete Part V).

DAYTIME OPERATION
sStation power (KW)
Indicate the carrier power supplied to the antenna for daytime

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

| lue of radiation (my/m at 1 km) for davtime stati
f

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

@ - Simple amnidirectional antenna
B - Directional antenna (complete Part II)
1 - Top-lcaded amnidirectional antenna (complete Part IV)

2 - Sectionalized amnidirectional antenna (ccmplete Part IV)

Annex 1/p. 3
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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 kW).

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

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

37 (See 27)

Ly 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.

Loordination under Article III
Lountry - 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.

In progress - Add an "™X" if coordination is under way with these
countries.

Acceptance obtained - Indicate with an ™X" if coordination has
been successful.
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CHARACTERISTICS OF A REGION 2 BROADCASTING STATION IN THE BAND 535 - 1 605 kHz

L.

b i

IFRB Serial No

FORM FOR THE APPLICATION OF ARTICLE 4 OF THE AGREEMENT

"

PART I | GENERAL INFORMATION
Administration FORM No. Date _——
" Assigned frequency (kHz) ©3 D
| Name of the station N T WS S O N N T O I O |
(4]
ég ':21:::::1 Identification =
2 < : 1S WY TS OO N T T G T WO O ¢
& v | Station class I
) Operational Status (:) )
' Country ‘ib
(99

Geographical coordinates of the transmitting
station

(::) a) New assignment

b) Modification of
characteristic of

A,L_L_l. . . .
wi ULUINE T

¢) Cancellation of

an assigmment

an assignment recorded

in the Plan
Modification under Article 3.2.4 Yes
(Region 2 Agr. Sec. 4.2.14)
Date of bringing into service | , | | |
or cessation of operation Year Month Day
<i;) Extended/Critical hours of operation

STATION PARAMETERS

DAYTIME OPERATION

NIGHT-TIME OPERATION

Station power (kW)

r.m.s. value of radiation
for station power (mV/m
at 1 km)

Antenna type

Simple vertical antenna

@

@ |14l

® |

H

Lot bed |

electrical height (degrees)

0 O® 6

@ L

I et

_l_l—l—u;. ]

_L_A_J;l.l

COORDINATION UNDER ARTICLE III:

(::) Remarks

COUNTRY

IN PROGRESS

B o Wy

ACCEPTANCE
OBTAINED
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Yariable No.

or
Box No.

00

01
02

03

o4

05

06

08

10

Annex 1/p. 6

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

Indicate the name of the transmitting 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 periocd, 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 from 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 orientation 6f
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 camon reference point which is generally the first tower.



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

Lolumn No.

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

12 Iower 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 appropriate formula for vertical
6 = r radiation in Appendices 3 and 5
g = to Annex 2.
9 =
) )
Yariable No.
Qr

Box No.

14 r.m.s. valve 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 TEE APPLICATION OF ARTICLE 4 OF THE AGREEMENT
CHARACTERISTICS OF A REGION 2 BROADCASTING STAIIQN

IN THE.BAND 535 - 1605 kHz

PART Ui

IFRB Serial No.

DESCRIPTION OF A DIRECTIONAL ANTENNA CONSISTING OF VERTICAL CONDUCTORS

Date

T vs Y -

Name of transmitting station Country Hours of Total
operation number
of towers
Phase Electrical Angular Definiti Electrical
Tower Tower difference of tower tower INUOA | peight of Tower
No. field ratio the field spacing i i
(£ degrecs) (degrees)
N S — LTI —
2 —'_m;r T - — T mj e - w— 4& p —
L e ) IS E— ] E— — —
‘ ﬁ_wﬁ—!—!—ﬁ_!ﬁ_m X > — '-.y
S L8 S ) SS— N——— )
s ﬁ—mij  — 1’& > m— — > — l_.[ ——
A S — ) SN — ] —
.‘ _:w;lﬁ = J:'ﬂfl T T — [_.l
9 ﬁ_m X I > — 4 a‘ X »e Y —T ﬁ—w - c— — .
'o ‘Aﬁ L " — »a 1.1 I > em— - — T w

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

r.m.s. value of
theoretical radiation
mV/m

Type of pattern
(T.EorM)

L

mV/m
at | km

@ SUPPLEMENTARY INFORMATION
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PART III

ADDITIONAL INFORMATION FOR DIRECTIONAL ANTENNAS WITH
me
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

symbols.

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). i

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.

Annex 1/p. 9



08

09
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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 amy supplementary

information concerning augmented (modified expanded) patterns.
If a supplementary sheet has been used for further augmentations,
please indicate in this box.
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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 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. — - Date
@ — @] @ '
O ] @] OLIWL
Name of transmitting station ’ ' Country Hours of Total
operation number of_
augmentations
Radiation at cmnl Toul'
Augmentation No. central azimuth azimuth of span of
of augmentation augmentation | augmentation
(mV/m at | km) (degrees) (degress)
ol !.l !0!
@ INTTH BT
o e e [ e ]
o — LI S LS
os (e e e
d ' am— I SR
® = — 2
» S} S S—
12 oD
14 L3 — @
1S e/ : E
t6 LI RIS
i ‘ — LI
e I e— T
19 L a—
20 —) SRS LS

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

~ SUPPLEMENTARY INFORMATION




1. ' Where an omnidirectional antenna is top-loaded or sectionalized,
a 1 or a2 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.

Loluxmn_ 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 these
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 andS)
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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O o~ Oov\n

Code used in Col, 12
(Part 1I)

O oI =W

Code used in Col, 12
(Part II)

(Yo oo ~NounmEswn

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).

Description of the characteristic

: hiol lue is gi I

the column, (These values are
L ip th . . i

Appendices 3 and 9).

Difference between apparent
electrical height (based on
current distribution) and

actual height (degrees).
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).

" :
aEﬂ.u;&dTlg_L?e_ﬁaﬁgtlgng { 5)

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
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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 component of
current at the point of maximum
amplitude

Blank




I.F.R.B. Serial

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

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
— ; Country Hours of
Name of transmitting station o
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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 II, 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 kW.

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,

£111 in the sheet number and the total sheets in the boxes provided.

Annex 1/p. 16



1 1 L 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

©2) FREQ. kiz| , | , |@ crTy. sTATE/PROV. ., , L, o, o, L4
(0% caLL SIGN| , , , . FORM NO. DATE , | |
: ' YR MO DAY
SHEET OF SHEETS
Dates of the Fram: @[ L G , D) N
year inclusive '
To:| (B2] | @{:l] 62 |
Day Mo Day Mo Day

Hours of Fram: @I - | L 1 [ 6 L1 1
Extended
Operation (UTC)  To: (:Dl | || | {:ﬂ , , , 640, 1

StationPo‘uerinW @'Il-l@,_;. 14_‘\. ‘

during these hours

R.m.s. value of @)
radiation for station o j . o
power (mV/m at 1 km) [ I e R U | 1 I T I ) ted |
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 Call

kiz sign Location Lountry
540 CBK Watrous, Sask. Canada
640 KFI Los Angeles, Cal. U.S. A,
650 WSM Nashville, Tenn. U.S. A,
660 WNBC New York, N.Y. U.S. A.
670 WMAQ Chicago, 11l. U.S.A.
690 GBF Montreal, Que. Canada
700 WLW Cincinnati, Ohio U.S.A.
720 WGN Chicago, I1l. U.S. A.
T40 CBL Toronto, Ont. Canada
750 WSB Atlanta, Ga. U.S. A.
760 WJR Detroit, Mich. U.S. A,
770 WABC New York, N.Y. U.S. A,
780 WEBBM Chicago, I1l. U.S. A
820 WBAP Fort Worth, Tex. U.S.A.
830 WCQ0 Minnesota, Minn. U.S.A.
840 WHAS Louisville, Ky. U.S. A.
860 CJBC Toronto, Ont. Canada
870 WWL New Orleans, La. U.S.A.
880 WCBS New York, N.Y. U.S. A.
890 WLS Chicago, I11. U.S.A.
990 CBW Winnipeg, Man. Canada
1010 CBR Calgary, Alta. Canada
1020 KDKA Pittsburgh, Pa. U.S. A,
1030 WBZ Boston, Mass. U.S. A.
1040 WHO Des Moines, Ia. U.S. A.
1100 WWWE Cleveland, Chio U.S.A.
1120 KMOX St. Louis, Mo. U.S. A,
1160 KSL Salt Lake City, Utah U.S.A.
1180 WHAM Rochester, N.Y. U.S.A.
1200 WOAI San Antonio, Tex. U.S. A,
1210 WCAU Philadelphia, Pa. U.S. A.
1580 @®J Chicoutimi, Que. Canada.



Channel

640
680
710
810
850
940
1000

1060
1070

1080
1090
1110
1130

1140
1170

1540
1550
1560

Call

CBN

KNBR
WCR

KIRO
KGO

KDA
CBM
WCFL
KOMO

CBA
KNX
WTIC
KRLD
KAAY
WBAL
KFAB
WBT
CKWX

WNEW
WRVA
KVOO

WOWO

WIOP
KSTP
WLAC
KGA

WKBW
KOMA

KFBK
WCKY

CBE
WXR
KPMC

Location

S. John's, Nfld.

S. Francisco, Calif.
New York, N.Y.
Seattle, Wash.

S. Francisco, Calif.
Schenectady, N.Y.
Denver, Colo.
Montreal, Que.
Chicago, I11l.
Seattle, Wash.
Philadelphia, Pa.
Moncton, N.B.

Los Angeles, Calif.
Hartford, Conn.
Dallas, Texas
Little Rock, Ark.
Baltimore, Md.
Omaha,; Neb.
Charlotte, N.C.
Vancouver, B.C.
Shreveport, La.
New York, N.Y.
Richmond, Va.
Tulsa, Okla.
Wheeling, W. Va.
Fort Wayne, Ind.
Portland, Ore.
Washington, D.C.

S. Paul, Minn.
Nashville, Tenn.
Spokane, Wash.
Buffalo, N.Y.
Oklahcma City, Okla.
Sacramento, Calif.
Cincinnati, Chio
Waterloo, Ia.
Windsor, Ont.

New York, N.Y.
Bakersfield, Calif.

Country

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

%)
L ]
>

L[] L[] L]
Sdd s

ccessEsg
UJEI)U)U)U)UJ
L]

&
B
&

cc
nn
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PART 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 assigmments which appears in this Part.

Since it was not possible to attach a ¢ mplete, 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 consclidated version of the Plan fbr 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 govermments.

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 N
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 Hoth Administrations.
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ANNEX 2

to the Agreement

JECHNICAL CRITFRIA

To be used in the application of the Agreement
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CHAPTER 1
Definitions and symbols

1. Definitions

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

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.

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.

Secondary service grea
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.

Nominal usable field strepgth (E,n)

Agreed minimum value of the field strength required to provide
satisfactory reception, under specified conditicns, 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.

Annex 2/p. 2




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-f . 9

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, etc.).

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.

Llass 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 Class 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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Ravtime operation

Operation’between the times of local sunrise and local sunset.

1.18 Night-time operation

Operation between the times of local sunset and local sunrise.

1.15 =ynchronized petwork

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,

< arz s:itj :: :
Unmodulated carrier power supplied to the antenna.
Groundwave

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

SKywave

Electromagnetic wave thch has been reflected by the iocnosphere.

Skywave field strength, 10% of the time

The skywave field strength during the reference howr 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 Characteristic 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 4B by the following equation:

G =20 log E,
300

where E, is in units of mV/m.

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

e.m-r.p. s 10 log Pt + G
where Py is the station power in kW
1.22 Symbols

Hz ! hertz

kHz : kilohertz

W : watt

kW ¢ kilowatt

oV/m : millivolt/metre

MV/m ¢ microvolt/metre

dB : decibel

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

dB (kW) : decibels witf{: respect to 1 kW

mS/m : millisiemens/metre
;

i
{
i
i
i
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CHAPTER 2

Groundwave propagation
2.1 SGround 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
IFRB 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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2.3 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 eguations:

E=E x Eg x\/F if field strengths are expressed in mV/m, and
100
E-= Eo + Eqc - 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 = Eg x Eg if field strengths are expressed in mV/m, and

100
E=Ey + Ep - 100 1if field strengths are expressed in dB (V/m).
Where E resulting field strength

Ep : field strength read from graphs 1 to 19

Eg : 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 Eg 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 Eg can be determined
by using the following equations:

Eg = Ec¢/g if field strengths are expressed in mV/m, and

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

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

To determine the distance at a given field strength, the Ep value
is found on the slidirg 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.

Annex 2/p. 9




2.3.2

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 alsc be used.

Consider a path whose sections Sy and Sy have endpoint lengths

corresponding to dy and dp - dy, and conductivitiesé&q and &'» respectively,
as shown on the following figure:

a)

b)

c)

d)

Annex 2/p. 10
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The method is applied as follows:

Taking section'S1 first, we read the field strength corresponding

Lo conductivitys ¢ at distance di 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<5%
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 d, whend, is larger
than6 1. Otherwise d is less than di.

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 + (dz - dq).

For successive secticns with different conductivities, procedures
b) and c) 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).
List of symbols
d : short great-circle path distance (km)
E : characteristic field strength, mV/m at 1 km for 1 kW
£%e) : ra?é?tio?)as a fraction of the value 8 = 0 (when 8 = 0,
f = :
f ! frequency (kHz)
F ¢ unadjusted annual median skywave field strength, inuV/m
Fe ¢ field strength read fram Figure 4 or Table III
for a characteristic field strength of 100 mV/m
F(50): skywave field strength, 50% of the time, insaV/m
F(10): skywave field strength, 10% of the time, inauV/m
P : station power (kW)
] : elevation angle fram the horizontal (degrees)

General 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

Elevation angle, 8, is given by

8 = arc tan (0.00752 cot_ d ) -

d degrees (1)
484,54  145Y4,5%

0< 8 < 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 6 can be determined from Figure 3 or Table IL
The product E f(6) /F 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:

Ecf(8)/P
M T

F=F M V/m

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.r.p-) Of - 05 dB(W).

For distances greater than 4,250 im, it should be noted that F e
can be expressed by:

Fo= 10 _uvw/nm (3)
231
where x = — | -35.5
3+d/1000
20 7/
3.3 Skywave field strength. 50% of the time

This is given by:
F(50) = F AV/m

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 wammmmmmm

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 7)

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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JABLE I - Elevation angle vs distance

Distance Elevation angle
(km) (degrees)

50 75.
100 62.
| 150 51.
| 200 43,
| 250 i 36.
| 300 31,
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800 |
| 850 |
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Elevation
angle £(8)
(degrees)
0.113 0.132 | 0.154 | 0.17A 0.19) 0.214
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
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  0.98 | 0.986 | 0.985 | 0.985 | 0.984
10 0.984 0.983 0.983 0.582 0.981 0.980
oo 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
14 0.968 0.967 0.966 0.965 0.363 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.G47 0.946 0.944 0.942 0.340 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 1 0.907
24 0.907 0.905 0.902 0.898 0.894 | 0.890
L 26 0.892 0.889 0.885 0.882 0.877 0.872
P28 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
3y 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 | o0.758 | o0.7s1 | o.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
44 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 0.585
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 0.5u4 0.537 0.530 0.521 0.512 0.501
58 I 0.515 | 0.508 | 0.501 | 0.393 | 0.83 | o0.u72
60 0.485 - 0.479 0.472 0.463 0.454 0.443
1 | :
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JIABLE II (continued 8) values for simple vertical antenna:

Elevation
angle £(8)
(degrees) ——
0.234 0.25A 0.27A  0.29A  0.311 A 0.35A
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 0.998 | 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 | O. 989 0.988 0.988 0.987 0.985
8 0.987 | 0.986 0.985 0.984 0.983 0.980
) 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
11 0.975 0.973 0.972 0,970 0.968 0.963
12 0.970 0.968 0.966 0.9564 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 0.941 0.932
16 0.547 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 Q.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 C.470 0.451 0.408
56 0.488 0.474 0.459 C.,u42 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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JABLE I (continued) - £(9) yalyes for simple vertical antennag

clevation
(dangle ) £(8)
egrees
0.80A [ 0451 | 0.50A | 0.528A| 0.55A | 0.625A
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
4 | 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
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 1 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 0.804 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 10.714 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 ‘!
4y 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 | 0.3u1 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
72 -0.025 | -0.064 | =-0.231
T4 -0.025 | -0.061 | -0.210
76 -0.026 | -0.056 | =-0.138
78 -0.024 | -0.051 | -0.163
80 -0.022 | -0.044 | -0.138

Note : 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)
fran the Table.
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Annex 2/p. 22

field strength of 100 mV/m
d(len) Fe aV/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
300 29.39
850 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 5 9.53
1600 i 8.57
1650 ; 7.72
1700 i 6.98
1750 ! 6.34
1800 g 5.80
1850 5.32
1900 4,89
1950 4,49
2000 4,14
2100 3.61
3200 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 sV/m)
50%
3000 BRE
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
4300 0.48
5000 0.46
5100 0.45 ;
5200 0.43 i
5300 0.4
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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TABLE IL{I-A - Skywave field strength vs distance for a

characteristic field strength of 100 mV/m

d(km) F. (uv/m)
107
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 —aqf—_|. ~—10.938 — 17,3=1L:7
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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_________

d(km) o (uv/m)
10%
2200 136 7 3.023 Y g =3
2250 2.797
2300 2.626
2350 2,472
2400 2,331
2450 2.189
2500 2.087
2550 1.983
2600 1.890
2650 1.804
2700 1.721
2750 1.643
2800 1.566
2850 1.5038
2900 1.444
2950 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 A\\% — ——10,991— W&z |
3450 0.952
3500 0.914
3550 0.885
360V 0.843
3650 ¢.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 Qel0 0.500 !
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Formula for diurnal - Fi 54 and 5B

Fdiurnal = a+ bX +'cx2 + 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.

TJABLE S5-A

Presunrise Constants |

Tmp a b c d |

| =2 1.3084 .0083 -.0155 L0144 |
| -1.75 1.3165 L -.4919 6011 -.1884
| =1.5 1.0079 # .0296 .1488 . -.0l52
|  =1.25 L1773 1 .3751 -.1911 o .0736
| -1 6230 - L1547 . . 2654 T -.1006
=75 .3718 L1178 .3632 -.1172
-.5 .2151 L0737 4167 -.1413
-.25 .2027 -.2560 ; 7269 -.2577
SR . 1504 -.2325  § 5374 -.1729
+.25 i .1057 -.2092 4148 -.1239
+.5 .0642 -.1295 2583 -.0699
+.75 | .0us6 -.1002 L1754 -.0405
+1 \ .0148 ~.0135 .0U62 .0010

JTABLE 5-B
Post Sunset Constants
Tmp a - b c d

1.75 .9495 -.0187 .0720 -.0290
1.5 ' .T196 .3583 -.2280 L0611
1.25 .6756 .1518 .0279 -.0163
1.0 5486 -~ .1401 .0952 -.0288
.5 .3003 .4050 -.0961 .0256
.5 .1186 L4281 -.0799 .0197
.25 .0382 - +3706 ~, 0673 L0171
SS 0002 .3024 -.0540 .0086
=-.25 .0278 0458 L1473 -.0486
‘05 u0203 00132 .1166 -oo3u0
-.75 .0152 -.0002 .0786 -.0185
-1.0 -.0043 0452 -, 0040 .0103
-1.25 .0010 .0135 .0103 .00u7
-1.5 .0018 _ .0052 .0069 .0042
-1.75 -.0012 .0122 -.0076 .0076
=2.0 -,0024 014 -.014 .0091
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Broadecasting 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.

Banduidth of emissi

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.

Station Power
4.4.9 Llass A

- The maximum station power shall.be 50 kwW.
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 caleculated on
the basis of 10% of the time, in the manner prescribed in section 3.4.

Annex 2/p. 28




4.6 TABLE IV - Nominal usable field strength
4.6.1 Class A station‘V

Daytime : co-channel 1004V/m

adjacent )
channel ) 500aV/m

Night-time : 500uV/m
Skywaye 500uV/m, 50% of the time [
4.6.2 Class B station'®

Groundwave

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

Groundwave
Daytime : S00uV/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 fér 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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Use of the root sum square (RSS) method to determine the usable
fielq strengt) Ttine £ : {ghted interfering signal

General

The overall usable field strength due to two or more

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

Ey = d/(a1E1)2 + (aoE5)2 + N EN S 1)

where:

Ei is the field strength of the ith interfering transmitter
(InpV/m);

8; 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
number 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 Ey-

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 assigmments 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)
:I ] . .
4.9.1 Co-channel protection Ratio

The co-channel protection ratio is 26 dB.

4.9.2 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. :

Applicati - . -
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®*
4.10.2.1 Davtime protection of all classes of stations

During the daytime the groundwave contour of class A, Band 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 ratic. 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
4,10.2.2, 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‘hiéhf:iime,“Egéfg;oundwave contour of class B and C
staticns will be protected against skywave_ggg_ggégip;_ ndwave
interference. The protected contour is the groundwave contour corresponding
to the value of the greater of the nominal usable field Strength or the

the station is located. Where the protected contour would extend beyond the
boundary of the country in which-the station is located, the protected
contour shall follow that part of the boundary ve a value as
calculated a he_border. Where the maximum permissible interfering field
strength is already exceeded at the protected econtour by an existing
station, any proposal for a change to that existing station shall not cause
an increase in the interfering field strength at that portion of the
protected contour.

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 protectjon®

- 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 houndaries

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 broadecasting station shall be assigned a nominal
frequenéy with a separation of 10, 20 or 30 kHz from that of a station in
the other country if the 25 000 uV/m contours overlap.

4.10.4.3 1In 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

Radiation,Characteristics of Transmittine Antennas

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

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.

v Considerations of the radiation oa;;gzn:_Qﬁ_dicggzignal_an;gnnas

The procédufég_?SF_calcuiéiing theoretical, expanded and
augmented (modified expanded) directional antenna patterns are given in
Appendix 3.

Jop-loaded and Sectionalized antennas

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. ~ )

53.3 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 tc determine
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APPENDIX 1
(to Annex 2)

ATLAS OF GROUND CONDUCTIVITY#*

* See set of nine maps in the attached envelope
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APPENDIX 2

(to Annex 2)

~ i
=1 - e e ML e
O UrVes J0r ZrounoWwave propsss ]

The curves zre lzbellea 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 20.
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APPENDIX 3

to Annex 2)

This Appendix contains the method for calculating radiation for
directional antenna systems in order to determine the presence or absence of
objectionable interference between stations in the two countries.

1 Definiti

The terms Theoretical Pattern, Expanded Pattern and Modified
Pattern refer to directional antenna radiation patterns as defined in
Attachment A to this Appendix.

2. Use of expanded patterns or modified patterns

The expandec pattern or the modified pattern shall be used for

all staticns with directional antenna systems for calculating values of
field intensities, limits, contours and permissible values of radiaticn for
the determination of the presence or absence of objectionable interference.

3. Coordination procedure for cases of reduced design tolerance

Assignments involving radiation patterns with reduced design
tolerance as defined in Attachment A shall be coordinated between the
administrations in advance of formal notification. In the coordination of
such proposed assignments, the information required in Attachment B shall be
submittec in addition to the information required for notification purposes
in paragraph 5. Protection from objectionable interference from subsequent
assignments (or proposals to modify the Plan) shall begin on the date this
information is transmitted. The criteria for determining acceptable values
of reduced tolerance of such proposals are defined in Attachment C which may
be amended by exchange of letters directly between the administrations as
prediction techniques improve. Attachment C also defines the time frame
within which the coordination will be effected dependent upon the complexity
of the system. If an objection to a proposal is filed within the time frame
specified, the proposal shall not be notified until suitably revised and
recoordinated, although protection from sutsequent assignments shall be
retained for up to 120 days pending revision.

y. 4 | ma; - radiati «

The administrations shall ensure that the radiation emitted from
directional stations does not exceed notified values of radiation (Expanded
or Modified Patterns) in any direction toward the other country. At the
time of initial adjustment, and as often as necessary thereafter, sufficient
field strength measurements shall be made on each directional station to
establish that it has been properly adjusted. In addition, each station
shall follow a routine monitoring program whereby periodic measurements of
pertinent array parameters (including field strength measurements if
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v,

required by Attachment B) are made to demonstrate that the érray is
maintained within authorized values.

;. Notification of technical informad

The description of the directional antenna notified using the
appropriate part of Annex 1 shall include all technical data necessary to
calculate the Theoretical Pattern, Expanded Pattern, or Modified Pattern
It shall also include (5) values of radiation and azimuth and vertieal angle
to permit verification of the pattern, as well as values of the theoretical
RMS radiation and mQv,

Notification of an operation with a reduced "Q" shall be clearly
identified and shall include additional information in accordance with
Attachment B, or shall clearly identify, by reference, any additional
information previously submitted.

e
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n
E(4,8) =KX F £(8) S cos 8 cos (f -§) + W
th 1=l i il i i i

where

E($,8) ¢, is the theoretical inverse distance field radiation
(mV/m) produced by the array at the horizontal angle
measured from a reference aximuth and at the vertical
angle & measured from the horizontal.

is the theoretical root - sum - square of field
intensities.

n is the number of towers in the array.

K is a pattern sizing constant related to the notified
theoretical RMS radiation of the array.

Fy is the ratio of the field produced by tower i, with
respect to the field produced by a reference tower in
the array. '

Si is the spacing in electrical degrees of tower i from a
reference point.

¢i is the horizontal angle measured from the reference
direction clockwise to a line passing through the
reference point and tower i. ‘

Y. teteeseesnaa is the electrical phase angle in degrees of the current

in tower i with respect to the phasing of current in a
reference tower.

Gi is the height in electrical degrees of tower i.

is the vertical radiation characteristic for tower i
where sinusoidal current distribution is assumed.
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a)

b)

where:

c)

where:

For a typical uniform cross-section vertical radiator,

£f(8); = cos (Gj sin 8) - cos Gy

(1 - cos Gj) cos 8

for a top~loaded vertical radiator,

£(8) :{;os B cos (A sin 8) - sin 6 sin B sin (4 sin 8)

- cos (A + B)} +{cos 8 (cos B - cos (A + B)J}

A is the physical height of the radiator, in electrical degrees.
B is the difference, in electrical degrees, between the apparent
electrical height G, (based on current distribution) and the
actual physical height of the radiator.
G is the apparent electrical height: A + B.
See Figure 1.
for a sectionalized vertieal radiator, (tower structure code 2)
f(8) = sin A (cos B cos (4 sin 8) - cos G)
+ 8in B (cos D cos (C sin 8)
sin @ sin D sin (C sin 8)

- cos & cos (A sin 8)

+ {cos 8[(sin A (cos B - cos G)
+ 8in B (cos D - cos A il}

A is the physical height in electrical degrees, of the lower
section of the radiator,

B is the difference between the apparent electrical height (based
on current distribution) in electriecal degrees of the lower
section of the radiator and the physical height of the lower
section of the radiator.

C is the physical height of the entire radiator, in electrical
degrees,

D is the difference between the apparent electrical height of the

radiator (based on current distribution of the upper section) and
the physical height of the entire radiator. D will be zero if
the sectionalized tower is not top-loaded.
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d)

G=A+B
H=C+D
L&=H-A
See Figure 2

Alternative formulas for use in computing f(8) for top-lcaded and
sectionalized towers may be employed provided they are
accompanied by a complete derivation and sample calculations,

or are included in Appendix 5.

Expanded Radiation Pattern
E(,8)eyp = 1.05 V/E(¢,e)2th « @

Q is normally 0.025 g(8) Engg or 10.0g(8) /Py

whichever is %reater, where Py y is the station power. A lower value of Q may

be notified i

the criteria for reduced design tolerance in Attachment B are

met. One kW will be used for stations operating with less than one kW.

Note:

3.

If antenna height (G) is less than 180 degrees, 5(9) f(8)
where f(8) is calculated using the shortest tower in the array.
If antenna height (G) is equal to or greater than 180 degrees,

g(8) =/ £(8)2 + o.oszs
1.030776

where f(8) is calculated using the shortest tower in the array.

The vertical radiation formula for high towers and the shortest
tower method for unequal towers apply only in the calculation of Q.

Modified Radiati Pati
The Modified Pattern is a pattern developed by augmentation of

the Expanded Pattern by increasing the Theoretical Pattern RMS radiation
and/or by sector expansion by use of:
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E(@Mog = [ E(f, B)Exp? + A [ 8(8) cos (180 dA) ¢
S

where

E(p, ) Expreees is the Expanded Pattern radiation at a

particular azimuth and elevation, before augmentation.

E(G, 8)yogeerees is the radiation in the direction specified in
E (§,8)gxpr after augmentation.




2 2 ’
A= E(¢'8)M "~ E(p,98) where E(¢,0) and E (E 8)
are fields inot e horizént l:)plane at tﬁe &EE% azimut. ’ofExp
augmentation (8 = zero degrees)

S .... is the angular range or| span over which augmentation is
applied, with the span |centered over the main azimuth of

augmentation. Overlap of spans of augmentation is
permitted.

dA ... is the absolute value of the horizontal angle between the

azimuth at which the augmented pattern value is computed,

and the main szlmuth or center of span of augmentation.
dA cannot exceed 5.
2

Negative zugmentation will be permitted only for the purpose of
pattern conversion and shzll not reduce augmented radiation below .
theoretical radiation.



G=A+B




G=A+8
H=C+1D




Attachment B

Criteria’ for Reduced Design T

1. The normally notified parameters of the array, -the reduced

tolerance Q and the accuracy of the current and phase monitoring systems in
detecting change shall be submitted, except as provided for in Attachment (

2. Proposed radiation fields requiring consideration of a reduced
tolerance (Q) below that provided for in Attachment A shall be approved onl

when the notifying administration has given assurance that the fellowing
precautions would be taken:

=ite

The proposed antenna site must be suitable in all respects for
establishment of the antenna system so that scattering or residual re-
radiation from structures on or near the site would be of sufficiently low
magnitude so as not to preclude the adjustments of the measured radiation
pattern to within the proposed pattern.

Topographical maps of sufficient scale to reveal detailed terrai:
features within the immediate vicinity of the propcsed transmitter site
shall be submitted. Aerial photographs, taken in clear weather at
appropriate altitudes and angles or photographs taken in eight different
directions from an elevated position on the ground, enabling clear
identification of all structures in the vicinity of the proposed site shall
be submitted.

In addition, a description must be included of the physical
terrain, of all metal structures, towers, transmitting facilities, power
lines, railroad tracks, etc. within 2 km of the site. On highly directional

arrays, distances beyond 2 km shall be considered. The details of all
proposed detuning procedures shall be provided.

Array

An analysis to demonstrate that the electrical and physical
design of the array would ensure the necessary stability to maintain the
notified pattern is required. Such designs would require specialized
equipment and components. Moreover, the design should avoid electrical
parameters known to present instability problems such as operating
resistances between -5 and +5 ohms, antennas other than base fed, tower
spacings less than 70 degrees, and ratios of Erss/ERMS greater than 2.

The description of the ground system, including special features
such as counter-poises if employed, would also be supplied.



A deseription should be included of any special methods

to counteract or minimize the effects of climatic changes on the pe
of the array.

2.3 ot toring Sus | Adiustoent of

: A description of the proposed current and phase monitori
System, including the electrical components and physical design det
a8 specific evaluation of the ultimate accuracy of the system in det
changes in current amplitudes or phase relationships, specifically,
phase/current sampling lines for the antenna monitor have identical
and electrical characteristics, a low temperature/phase coefficient
equal lengths subject to the same envirommental conditions is requi;

In particular, the manufacturer, model number, resolutio
accuracy of the antenna monitor shall be specified. Sample current
used to feed the antenna monitor shall be installed at or near the ¢
maximum of each tower of the array. A statement should be included
Specifying the tolerance limits within which the operation parameter
(amplitude and phase) will be maintained. -

An analysis to determine what levels of system deviation
cause radiation to exceed notified values in any direction toward tr
country must be submitted.

The monitoring system must be capable of detecting system
deviations equal to or less than half of those which would result in
radiaticn which would exceed the proposed or notified values.

The proposed procedure for monitoring the radiation patte
the field shall be described and the location of the monitoring poin
be specified. Monitoring points shall be located mainly at azimuths
minimum radiation (nulls) and shall have to adequately monitor the a
radiation pattern of the proposed station toward the other country.
on the proof of performance, maximum limits of measured field streng
these monitoring points should be established to assure maintenance .
actual radiation pattern within notified radiation limits toward the
country. The frequency of measurements at these monitoring points sl

at least weekly during the first month of station operation and at 1l
monthly thereafter.

When monitoring point field strength or operating paramet
values in excess of the tolerance limits described above are observe:
station concerned shall immediately reduce power or readjust the arr:
restore radiation to within authorized limits Except for emergency
operation, testing, maintenance or other temporary operation, full pc
operation shall not resume until the array has been properly readjust

2.4 Proofs of Performance

A complete proof of performance shall be conducted on all

imetallatiAme amaAd am oot a0



locations for both the nondirectional and directional modes shall be
identical and located along a sufficient number of radials corresponding to
pattern nulls and maximums (three or more radials per major lobe) to
accurately establish the radiation pattern. Where practicable, measurement
along each radial should be taken at intervals of approximately two-tenth k
up to three km from the antenna excluding points obviously within the
induction field of the antenna system, at intervals of approximately 1 km
from three to ten km and at intervals of approximately 3 km from ten to 30
km from the antenna. The results should be carefully analyzed utilizing th
ground wave field strength curves from Annex 2 for the appropriate
frequency. .



Attachment ¢

Cuidelines for the Co-ordination of Proposed AM Broadeasting St:

M&MMMWM

1. Time Frame to Effect Co-ordination

Except for systems rated as "slightly below standard to]
the time frame to respond may vary from 60 to 150 days depending on
complexity of the proposed system. A method to rate Systems by deg
complexity shall be developed. In the meantime, the administration
submitting the proposal will estimate the time required to reply.
estimated time period may be extended by mutual consent at the requ
the. other administration if further information is required or if t
of study required has been underestimated.

> Submi ssi e Inf .
Except for systems rated as "slightly below standard tol

the information referred to in attachment B paragraph 1 shall be
transmitted.

3. Determination of Acceptable Values of Reduced Tolerance

In cases involving values of radiation less than those pr
by the expanded pattern, expected values of radiation above theoreti
radiation values shall be calculated using the two computer routines
currently used in both administrations which calculate "stability r:
patterns" for a given variance of phase angles and field ratios. Th
of variation used in the routines shall be at least twice the expect
resolution of the antenna monitoring system. For systems rated "sli
below standard tolerance", the values of variation will be one degre
phase and one per cent in field ratios. Grounds exist for objection
whenever using either routine, the-resultant value of radiation in t
pertinent directions exceeds that notified.



4, Systems Slightly Below Standard Tolerance

A system is considered slightly below standard tolerance if the
reduced quadrature component Q in the horizontal plane is less than
10 /Py, but greater than 0.025 Erss, as these terms are defined in
Attachment A, and there would be no iAterference calculated with a one
degree variation in phase and a one per cent variation in field ratios
These systems would be expected to be sited at locations relatively free
from sources of re-radiation, to have adequate precautions taken to minimize
effects of temperature variation, and to undertake satisfactory monitoring.
However, the approval of the system and the assurance of maintenance within
tolerance shall be the responsibility of the notifying Administration only
and the submission of the information referred to in attachment B will not
be required. The data specified in Part II of Annex 1, plus the reduced Q,
shall be referred at least 30 days in advance of notification. If the
administration receiving the proposal does not concur with the "slightly
below standard tolerance" rating, it shall advise the notifying
administration by telex or telephone, providing the reason for its opinion
and requesting a different rating. If the notifying administration is
unable to show that the "slightly below standard tolerance" rating is
appropriate, it shall: provide information as in Attachment B, or provide &
revision to make the rating appropriate or withdraw the proposal.



APPENDIX 4
(to Annex 2)

Additional Technical Information

This Appendix contains additional technical material and examples
of methods of calculation which may be of assistance.

1. jxamnlss_Q£_£ield_atcengLh_ca1sulaLiQns_rgz_homggenagus_na:hs
(

See paragraph 2.3.1 of Annex 2)
2) s .
%g:fzm1na%1Qn_Q£_LbfTglggLc1gal_£1gld_atrﬁngib_at_a_zixﬁn

Consider a station with a power of 5 kW at 1 240 kHz. The
antenna has a characteristic field strength for 1 kW of 306 mV/m.

The field strength at a distance of 40 km is to be determined for
a conductivity of 4 mS/m throughout the path.

From graph 15 (1 180 - 1 240 kHz) we obtain a field strength of

45.5 dB uV/m) which corresponds to 188 4V/m from the curve corresponding to
4 mS/m.

Therefore )
E=E, x Ec/;': 188 x 306/—5- = 1286uV/m or 62.2 dB (V/m)
100V T 100 .
0) . . . an £
T

On the basis of the data from the preceding example, at what
distance-can a field strength of 500,4V/m or 54 dB (uV/m) be obtained?

Since the antenna involved has a characteristic field strength
for 1 kW of 306 m/Vm and the station power is 5 kW, i.e. conditions
different from those of graphs 1 to 19 (100 mV/m at 1 km), the field
strength value must be determined before referring to the corresponding
graph.

The calculated value is

Eo = 100E = 100 x 500 = 73.14V/m or 37.3 dB W V/m)

E;JE% 306 xJG§

Taking the corresponding curve at 4 mS/m in graph 15, we arrive
at 37.3 dB uV/m) at 62 km.

Annex 2/p. T1




5, . .
(see section 2.3.2 of the technical data)

Consider the following path:

Sq = 40 mS/m S = 2 mS/m
T, dy = 30 km Rx
d> = 60 im
- >

a) For a 25 kW station at 1 000 kHz and an antenna with a
characteristic field strength of 100 mV/m, what field strength is obtained
at 60 km?

In graph 12 we obtain on the 40 mS/m curve a field strength of
69 dB wmV/m) or 2.8 mV/m at the point of discontinuity (30 km).

We obtain the same field strength at 9.5 km (d=9.5 km) on the
2 mS/m curve. ‘

The equivalent distance for dy = 60 km, is d+ (dy - d1) = 9.5 +
(60-30) = 39.5 km.

From the 2 mS/m curve, we obtain a field of 43 dB wV/m) for 1 kW
or 141mV/m at 39.5 km.

Lastly, we calculate the field strength:

E=E x Ec ,P = 141 x 100 x [25 = 705uV/m
100 100

b) Taking the preceding example, at what distance will the 500 uV/m
contour be?

First we determine the field strength:
Eg = 100E = 100E

Eo o 100 /55’

Following the 40 mS/m curve of graph 12, we note that at 30 km
the field strength is 69 dB V/m) or 2.8 mV/m. This value is higher than
the one we seek (0.1 mV/m) and therefore we shall have a distance greater
than 30 km.

x 500 = 100uV/m

The equivalent distance for a 2 mS/m conductivity is 9.5 km.

following the 2 mS/m curve, we find the 1004V/m or 40 dB wV/m)
contour at 46 km giving us the equivalent distance. The true distance is
’46 + (30 - 9'5) km - 6605 m.
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3. Path parameters

If ar and by respectively are the latitude and longitude of the
transmitting terminal, and ag and bp are those of the receiving terminal,
the parameters of the short great-circle path may be calculated. The North
and East coordinates are considered positive and the South and West
coordinates negative.

3.1 Great-circle path distance
d=111,18 x ¢° km

where

d® = arc cos sin ar sin ag + cos ap cos ag cos (bg - bT)]

3.2 Azimuth of the path from either terminal

For the transmitting terminal, for example,
sin ag - cos d° sin at
X1 z arc cos

sin d° cos aT

determined such that 00§ o< < 1800, The geographical bearing in degrees
East of North to the receiving terminal iso if sin (bg - by) 2 0 or is

(360° 1) if sin (bg = by) £ 0. The same equation, with the latitudes
reversed, is used for the receiving terminal.

3.3 Coordinates of a point on a given great-circle path at a
distance, d, from a transmitter:

a = arc sin [sin at cos d° + cos aT sin d° coso(T]
b=zby+k
where
do - d kam
111.18
cos d° - sin ar sin a
k = arc cos ( ), if sin (bg = bp) > O
CoS ar cos a
cos d° - sin ar sin a
k'= = arc cos ( ), if sin (bg = bT) <0

€cOs aT €0S a

Note that the transmitting location was used in these equations
for a and b, but alternatively the receiving location may be used.
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principle (see section 4.7.2)

Interfering | Interfering signal | Protection | Individual Calculated
signal field strength ratio interference RSS Remarks
(1) ' (dB) contribution
(aV/m) {4 Vm) WV/m)

A 140 26 2800

c 130 26 2600 3821 J 824 C?

B 125 26 2500 Individual
contribution
greater than
50% of

A2 42
therefore
4555 | A2 + C2 4 B2

D 65 26 1300 Individual
contribution
less than
50% of
\/TAZ + C2 4+ B2

therefore
disregard
E 52 26 1040 idem

(L
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5. - B i I E AI In - -

For planning -purposes, an Administration, in seeking the
frequency most appropriate for use by a new station, may consider an
additional groundwave protection consideration, i.e. the receiver image

frequency constraint, to minimize the risk of interference due to the

characteristics of receivers when the service areas of several stations
overlap,

However, in areas where there are few available channels,
administrations may decide to disregard this constraint.

more than 29,5 dB the field strength corresponding to the protected contour

of the station. The protection level thus required is the same as for the
second adjacent channel.

Annex 2/p. 75

s




NS Y WOl AN VIF S| AIADYIIYM 1n0Uu0d DAeMARS YOG 10 daempunoad

_ —_— _
u_.-a—::-_
pavayoad o
' 17e papoosoxs ui
ISERLBLLEE K121e1edas Kiojeaedos  |loy q0u s} 23S Lio1eaedos | £23eaedos
pajidde pajdde pay rdde uojlels a1 e poj (dde payjdde
o1}el orjelx o1 jeax @Wi13uo11s pio .
“83¥1093014 8Fisat01a || “bdfisonony "IN WO opae L ians | 2Wdton 100y
uouy |moug woury E:E—an T T mouy” woug poyldde sy
a3y /'y Sujsy : uoy 192301d Moy |
a1qeoy tdde arqeoy(dde a|qeay(dde as 9 1qedf |dde a[qeroydde poleinojed
100 10N 10N uoj Je g 0N 10N sy "3 213y
ajqedy (ddy ajqeoyrdde a1qeog (dde ?a|qedy jdde a1qeogidde p3ie[nafed
10N J0N 0N L'y 10N 0N . sy _"a noy |
ﬂmﬂ-:m— T
/ aaempunoag
..3:”._ ..::.n.- au) da.:—. :.,._ 10 _=5:n._ worL EOF._
anempunosJ 2ALMpUNO13 |2uueyd jJo anjesad ; ‘¢ pa12230ad
owf1he auf3-343fu Juadufpy e 2 03 angep
[ WOty us.aam“ - =t . T a0 woly 4o _ :
jJu anjea o013 ] 1210248 oy 0 wou. woun,
Sujpuodsaiiod wou ; wots, Bugpuodsaiios v d
1n0JU0D anenpunoay) aaenpunoad ANOJUOD aaempunoa3d
aaenapunoad aaemapunoad 1N07IU0D P30T
anempunoad aAeMapuUNOLY aatmpunoad daemiys aaumdys DARMPUNOIT wolj paldaloay’
Gy ¢ . s uoglels
‘o y v 2 Horaogia 20U 0y gy p2312310ad joO ssE[)
143ju pue Lep awp -1 Ju owy 1hep auny 3- 1431 u awr 1- M v aug 3hep auwy |,
(auueqd juadefpe| pauvuwd Juaselpe| jauueyd Juooe[pe {ouinmpo=on [onuERy5-09 12tum{o-0d | djysuojie|ax jauuey)
(1] L7 oLy Cory Czory oy 1"z'o1"y Iaqunu U0} 198

ine roLiowing matrix snhows the conditions of application of the protection

eriteria as indicated in sections 4.10.2 and 4.10.3

Q.



APPENDIX 5
(to Annex 2)

METHOD USFD FOR CAICULATING
SECTIONALIZED ANTENNA RADIATION CHARACTERISTICS

(The columns referred to below are those of
Part II of Annex 1 to the Agreement)

1. Sectionalized tower, when the value entered in column 12 is 3.
2 cos(90 sinB) cos [(A+90) sinGJ + cos(A sin@) - cosA
Fey cos® (3 - cosA)
Where:
A = electrical height of bottam section
8 = elevation angle
2. Sectionalized tower, when the value -entered in column 12 is 4.
cos(A sine)[cos (A sin8) - cosA]
£(8) =
cosé [ﬁ - cosA]
Where:
A = electrical height of bottam section
8 = elevation angle
3. Sectionalized tower, when the value entered in column 12 is 5.
cos (A sin®) - cosA CD cos8 {cos (A sin®) + cos[(A-o-B) sin@]}
cos8 i C¢ - sin“®
£f(8) = ) .
1+2D - cos A
C
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Where:

= electrical height of bottem section

A
B = electrical height of top section
C = current distribution factor

D

ratio of maximum current in top section to maximum current in
bottam section

8 = elevation angle.

4, Sectionalized tower, when the value entered in column 12 is 6.
cos (A sin) - cos(A-B) cos(B sin@) + sin® sin(A-B) sin(B sin®)
7o = cos8 [1 - cos(A—B))
Where:
A = total electrical height of tower
B = electrical height of lower section
® = elevation angle. N
5. Sectionai;zed tover, when the value entered in column 12 is 7. »
C cos(A sin8)cosA +os(B sinB)» cos(B-A) cos(A sineksin(B-.ﬂi) sin® sin(A sine)
T C [1 - cosA] + cos8 1 - cos(B-4)]
Where:
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A = electrical height of lower section

B = total electrical height of antenna

C = ratio of the loop currents in the two sections
8 = elevation angle.




Sectionalized tover, when the value entered in colunn 12 is 8

Ife =0, £(8) = 1
Ife> 0: f(8) = _\/real component? 4 imaginary component?
The real 'ccmponent is equal to: ¢
2.28 cos0 ] :
- cos (1.14 (B-A)] + 2c0s(1.14B) cos(A sing) - cos[(A\»B) sinGJ
1.14€ « sinde
The imaginary component is equal to:
-
Sin[(a+B) sin8 | 1.14 r
N L e ¢ .
D cos8 ) . B |sin[1.14(3-4)]
i sinf 1.14% - sinzél

M

-2 &

Note:

Where:

n{1.14

el
ENFLY

3in@ sin [iﬁ-*En," sir.E-J
ces(l sinB) +

-

. 14

A = electrical height of lower section of tower

B = electrical height of upper section of tower

C = scaling factor so that f(8) is 1 in horizontal plane

D = absolute ratio of the real component of current to the
imaginary component of current at the point of maximum
amplitude

8 = elevation angle.

1.14 is the ratio of veloeity of light to propagation velocity along
radiator.

Secticnalized tower, when the value entered in column 12 is 9.

f(8) =

A
B
8

cos (A sin®) [cos (B sin®) + 2 cos(A sine)]

3 cosb

electrical height of centre of bottam dipole

electrical height of centre of top dipole

elevation angle.
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APPENDIX 6
(to Annex 2)
Groundwave Field Strength Measurements

1. This Appendix describes the groundwave field strength measurement
method to be used in the application of Article VI of the Agreement.

2. The protected contour of an assignment shall be as defined in
conformity with Annex 2 unless specifically agreed otherwise.

3. General Measurement Criteria

3.1 Measurements must be made during daytime hours only. Care must
be taken to avoid measurement of skywave signals during early morning and
late afternoon hours.

3.2 Measurement data along a radial will be considered to be
representative of conductivity through an arc not to exceed 210 degrees from
the azimuth of the radial. Conditions of irregular terrain or other factors
indicating a probable difference in conductivity over the arc may require
radials every few degrees, unless a showing is made that the radials
measured would reasonably be expected to have higher conductivity than other
nearby terrain (e.g., a mountainside would be expected to have a lower
conductivity than would an adjacent valley).

3.3 All measurement points must be on-radial to the extent possible.

Any off radial measurements shall be accompanied by a showing that they are
valid for the intended purpose. Off-radial directional measurements will
not be considered in a radial analysis unless the directional antenna

pattern shows nearly constant radiation.

4, Measurements to determine the presence of interference

4.1 Interference shall be deemed to exist if the measured field
strength of the interfering signal at or within the predicted location of
the protected contour of an assignment does not meet the protection
requirements of Annex 2 or any other protection requirements specifically
agreed upon for this assigrment.

4.2 Field strengths shall be measured in accordance with good
engineering practice along pertinent radials originating from the station
believed to be the cause of the interference.

4,3 There shall be a sufficient number of measurements to make an
adequate showing of interference. This shall include at least 10
measurements not less than 1 km apart along each radial, within the
protected contour.

S‘ el . . <
conductivity values differine from the official map

5.1 Field strengths shall be measured in accordance with good
engineering practice. In particular:
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5.1.1 There shall be at least one radial in each sector in which it is
intended to establish that no interference will be caused,

5.1.2 - At least 30 points shall be measured out to a distance of 30 km.
At least 15 of these measurement points shall be located within 3 km of the
transmitter site, in order that both inverse field and soil conductivity may
be determined by best-fit curve analysis. Within each of these ranges, the

measurements shall be taken at intervals not exceeding 20% of the distance
Detween the interfering station and the protected contour. In any event,
sufficient measurements shall be taken to support the finding required under
4.1 above.

6. Presentation of Measurement Data

Thg following data shall be presented in Support of measurements:
5.1 A tabulation of field Strength values, with distance from the
transmitter and time each measurement was taken. Also, a general statement

as t? climate and terrain conditions (damp, dry, hot, ecold, marshy, rocky,
ets.); : .

6.2 Maps showing measurement locations in sufficient detail to show

elevations, natural and man-made obstructions or formations, and terrain
condition;

6.3 The calculation of permissible radiation shall be based on the
values of ground conductivity determined from the plotted points for each
radial, plus, beyond the boundary, or the end of each radial, the values of
conductivity found on the pertinent conductivity maps.

6.4 . -Description of the instrument used to take the measurements and
certifications as to field-strength meter calibration and of operator
compliance with manufacturer's instructions for making measurements, along
with operator Qualifications and experience in making measurements; and

6.5 '~ Description of the transmitter, antenna system, and relevant
operating parameters in use by the station when the measurements were taken.
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APPENDIX 7
(to Annex 2)

METHOD FOR_EXTENDED HOURS OF OPERATION

CALCULATIONS USING DIURNAL FACTORS

To calculate interference during extended hours of operation
periods, the nighttime interference can be calculated and then modified
taking into account the diurnal factor. Diurnal factors are calculated from
the formulas contained in Tables 54 and 5B of Annex 2, and are represented
graphically in Figures 54 and 5B of Annex 2. They are expressed as a ratio
of the skywave field strength at any time during the pre-sunrise or post-
Sunset period to the skywave field strength oceuring during the reference
hour of two hours past sunset at path mid point.

The following illustration describes the application of the
diurnal curves when calculating required protection to the 0.5 mV/m 502
contour of a Class A station from a daytime-only station operating during
the_pgst-sunset period A similar procedure may be used for the pre-sunrise
pericd.

N ZosteSunset. Gperations Providing Mighttine Protects

Evaluate the nighttime interference that would be produced
by the daytime operation of the station requesting post-sunset authority to
points along the protected 0.5 mV/m 50% contour of Clas§ A nighttime

co-channel -stations. The permissible interfering 10% signal from post-

many cases full nighttime protection will be quite restrictive and it may be
advantageous to apply the diurnal curves. :

3. Determine the Diurnal Factor

In order to apply the diurnal curves, it is necessary to
determine the time of sunset at the path mid-point. Subtract the sunset
time at the path mid-point from the local sunset time (assumed in this

illustration to be 6:00 pm). With this time difference, enter the diurnal
factor curves, Figure 5B of Annex 2, with the appropriate frequency,
interpolate linearly between the diurnal curves and read the diurnal factor.

Example: A hypothetical station is located in Denver, CO, proposing post-
sunset operation on 1130 kHz, and a path being analyzed has
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a mid-point located at N 390 36' 36" w979 02" 15n,

The sunset time at the path mid-point is calculated to be
4:04, p.m. MST. Assuming that the station in Denver is
permitted post-sunset operation until 6:00 p.m MST, it
would be operating 1.93 hours (6:00 p.m. - 4:04, p.m.)
beyond sunset at the path mid-point.

Entering Figure 5B with SS + 1.93 on 1130 kHz results in
a diurnal factor of approximately 0.99. It should be noted
that a diurnal factor greater than 1.0 is never used.

4, Apply the Diurnal Factor for Modified Power

Divide the permissible interfering 10% skywave signal toward the
Class A station on the path selected by the diurnal factor. This produces
the worst case interfering signal adjusted by the diurnal factor along this
path from the daytime operation to the protected contour of the Class A
station during the post-sunset operating period. With the proposed
interfering signal increased by the diurnal factor, the proposed post-sunset
power may be increased by direct ratio (using the square root of the power).
This increased power would be permitted for this particular path.

Example: From the previous example, the diurnal factor was determined
to be 0.99. For the hypothetical case of the station in
Denver, suppose that the permissible antenna radiation for

the selected path that provides full nighttime protection is
75 mV/m.

Applying the diurnal factor for this path, the permissible
radiation becomes 75 + 0.99 = 75.76 mV/m. If it is
nécessary to reduce the daytime power to 260 watts to
provide full nighttime protection, application of the
diurnal factor would permit a modified power of 265.28 watts
(260 x 75.762 + 752 or 260 watts + .994).

5. Determine the Post-Sunset Operating Power

After analyzing the pertinent paths, the operating power that
would be permitted for post-sunset operation is that which is determined for
the most restrictive path.

6. Additional Example

The example which follows is more detailed than the above example
and illustrates the proposed diurnal calculation method using a Canadian
Class A station and a U.S. Class B station as shown on Figure 7A.
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Assume Points A, B, Cand D are points on the border. A, BandC
are within the 0.5 mV/m -50% contour. Point D is within the 0.5 mV/m

groundwave contour, Determine the mid-point latitude and longitude from the
proposal to each point.

Mid- Mid-Point Mid-Point
M.P. A N 42,90 W 88.70
M.P. B N 41,99 W 87.2°
M.P. C N 40.40 W 86.8°
M.P. D N 42,00 W 80.9°

Calculate the earliest time of sunset during the year at each
mid-point. Note that St. Louis is in the Central Standard Time Zone.

Entering Figure 7B with Latitude N 42.99 of Mid-point A, sunset
time is approx. 4:25 p.m (ST along standard meridian 90° W, Next, a
correction is made for the lengitude correction from the standard meridian
for Mid-Point A, This correction is + 4 minutes of time per degree West,
or -4 minutes of time per degree East of the standard meridian

Long. of M.P.A. - Std. Meridian = 88.79 - 90O = -1.3°

Time Correction = -1.30 y 4 - =5.2 minutes

The sunset at M.P.A. = 4:25 . 0:05.2 = 4:19.8 p.m. CST

At Latitude of M.P.B, sunset along standard meridian is approx. 4:27 p.m.
Long. of M.P.B. - Std. Meridian = 87.20 - 90 = -2,80
Time Correction = 2,80 y 4 - =11.2 minutes
The sunset at M.P.B. = 4:27 - 0:1;.2: 112175.8 p.m. CST
At Latitude of M.P.C., sunset along standard meridian is approx. 4:33 p.m.
Long. of M.P.C. - Std. Meridia.n = 86.80 - 900 = .3,2°
Time Correction = =3.20 y y - -12.8 minutes
The sunset at M.P.C. equals 4:33 - 0:12.8 = 4:20.2 p.m. C_entral Std. time.
At Latitude of MP.D., sunset along standard meridian is approx. 4:29 p.m.
Long. of M.P.D. - Std. Meridian = 80.90 - 900 = —g,1°
Time Correction = -9.10 y 4 - -36.4 minutes

The sunset at M.P.D. = 4:29 - 0:36.4 = 3:52,6 p.m. CST.
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time = Local Sunset Diurnal Factor

Mid-Point 33 ak M.P,  (6:00pm assumed)-SS at M,P,  (Figure 5-B)

A 4:19.8 1:40.2 .93
B 4:15.8 1:44,2 .96
o 4:20.2 1:39.8 .93
D 3:52.6 2:07.4 1.00
Assumed Assumed permissible radiation to
At Poi P ted Conf {de full Nighttige P .
A 0.5 mV/m -50% 25 mV/m
B 1.0 mV/m -50% 35 mV/m
o 0.8 mV/m -50% 30 mV/m
D 0.6 mV/m‘éroundwave 80 mV/m

The permissible radiation to provide full nighttime protection is
adjusted in each case by the diurnal factor, to produce the permissible
radiation toward each point during the post sunset operating period, i.e.

Permissible Permissible
Diurnal Full-Night Post Sunset
To Point Fact Radiati Radiati
A .93 25 mV/m 25+.93 = 26.88 mV/m
B .96 35 mV/m 35+.96 = 36.46 mV/m
C .93 30 mV/m 30+.93 = 32.26 mV/m
D 1.00 80 mV/m 80+1.00 = 80 mV/m

Thus, for post sunset operation, the station would have to adjust
its power so that protection would be provided in all directions toward
points A through D, so that actual radiation would not exceed the
permissible Post Sunset radiation.

Although this example shows protection to a Class A station, the
same procedure would apply to Class B stations as follows:

Assume that each point A, B, C and D is a separate Class B
station. Calculate the existing RSS. for each station and determine the
values of permissible radiation for full nighttime protection toward each
station, and apply the diurnal factors to produce the permissible Post
Sunset Radiation toward each station Then adjust the power of the station
operating during the post sunset period so that the permissible post sunset
radiation values are not exceeded.
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APPENDIX 8
(to Annex 2)

Criteria for Critical H G ‘

1. This Appendix specifies the criteria required in the application
of Article VIII of the Agreement.

2. Critical hours of operation are defined as follows:

2.1 Beginning at local sunrise at the transmitting antenna site of

the Class B or C station, and ending one and one-half hours after the time
of sunrise at the geographic midpoint between the transmitting antenna site
of the Class B or C station and that of the Class A station.

2.2 Beginning one and one-half hours before the time of sunset at the
geographic midpoint between the transmitting antenna site of the Class B or
C station and that of the Class A station, and ending at lccal sunset at the

transmitting antenna site of the Class B or C station.

2.3 These periods are established for each month on the basis of
sunrise and sunset times for the fifteenth day of. the month adjusted to the
nearest quarter-hour.

3. The Class A stations shall be protected to their calculated 100
uV/m daytime contour. Where the protected contour would extend beyond the
boundary of the country in which the Class A station is located, the
protected contour shall feollow that part of the boundary.

g, During the critical hours cf operation defined in section 2, the
maximum permissible radiated field strength of the Class B or C station
toward each point on the protected contour of the Class A station, over the
vertical arc specified in section 4.2, shall be determined by the distance
from the transmitting antenna site of the Class B or C station to the
protected point in question in accordance with the following equation which
is graphically illustrated in Fig. 8:

4.1 F = 0.9D=-290 !

where:

F Maximum perm1551ble radiated field strength of the Class B

or C station in mV/m at one kilometre toward the.point on the
protected contour of the Class A station.

D = Distance in kilometres from the transmitting antenna site
of the Class B or C station to the same point as above.

4,2 The vertical arc for the maximum permissible radiated field

strength shall be the arc from the horizontal plane to the elevation angle
specified in the Curve of Figure 2 of Annex 2.
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Note:

The nine maps on the following pages were reduced from the

larger maps that had been placed in the "attached envelope"

referred to at the foot of page 36 to Annex 2.
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