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AGREEMENT BETWEEN THE GoVERNMENT OF THE UNI TED STATES OF AVERI CA AND
THE GOVERNMENT OF THE UNI TED MEXI CAN STATES aND RELATI NG TO
THE AM BROADCASTI NG SERVI CE | N tHE MEDI UM FREQUENCY BAND



AGREEMENT BETWEEN THE GOVERNMENT OF THE UNI TED STATES or AVERI CA
AND THE GOVERNMENT OF THE UNI TED MEXICAN STATES RELATING TO
THE AM BROADCASTI NG SERVI CE | N THE MEDIUM FREQUENCY SAND

The Governnent of the United States of America and the
Governnment of the United Mexican States, desiring to continue their
nmut ual under st andi ng and cooperation concerning AM Broadcasting and
recogni zing the sovereign right of both countries in the nmanagenent
of their ownservices, taking into account the provisions of Article
31 of the International Tel ecomunication Convention, Nairobi, 1982
and Articles 6 and 7 of the Radio Regul ations, 1982, annexed to the
Convention, in order to protect the broadcasting stations in the two
countries and to inprove the utilization of the frequency band

535-160S kHz al located to this service, have agreed as foll ows:



ARTI CLE 1

Definitions

For the purpose of this Agreenent, the following terns sahall have

t-he meani ngs defined bel ow

Adminissration: The Federal Conmuni cati ons  Conm Sssi on

of the United States of America and the
CGeneral Directorate of Concessions and
Permits o Telecomunications of the
Secretariat of Conmuni cat i ons and
Transportation of the United Mexican

States, respectively:

Agr eement : This Agreenent and its Annexes:
+
|.F.RB.: The International Frequency

Regi strati on Board;

Assignnent in Conformty A frequency assignment

w th the Agreenent: appearing in the Plan;




Qbj ectionable Interference: The interference caused by a signal

that exceeds the nmaxi num permssible

field strength wthin the protected
contour, in accordance with the val ues

determ ned according to the provisions

of annex 2 to the Agreenent;

Pl an: The frequency assi gnment Plan as

contained in Annex 1 to the Agreenent
and the nodifications introduced as a
result of the application of t he
procedures of Article 3 of t he

Agr eenent :

Ri o de Janeiro Plan: The frequency assi gnnent Plan as

defined in the Regional Agreenent for
t he Medi um Frequency Br oadcasti ng
Service in Region 2 (Ro de Janeiro,

1/

1981)

1/ Any reference in this 2greement t0 the Regional Agreement of R o
de Janeiro does not prejudge the legal status or the Regional
Agreenent for either contracting party.



ARTICLE 2
Adoption of the Pl an

The Plan set forth in Annex 1 wthis Agreement consists of a

list of assignments with technical paraneters agreed upon by the two

adm ni strations. Broadcasting stations shall te brought into

service only when in conformty with Annex 1 or any nodification of

it resulting fromapplication of Article 3.

ARTI CLE 3

Procedure for Mdifications to the Plan

3.1 Wien an Adm nistration proposes to nodify the Plan,

i.e.,
the characteristics of a frequency
shown in the Plan,

-to nodify

assignment to a station

whet her or not the station has 'been brought

into use, or



3.2

3.2.1

-to introduce a new assignment into the Plan, or
-to cancel a frequency assignnment to a station
t he fol | owi ng procedure shall be applied
simultaneously wth or prior to the notification to
the 1.r.R.8. (for nodification to the "Rio de Janeiro

Pl an").

Proposals for nodifications in the characteristics of

an assi gnnent and for the introduction of a new

assi gnment .

The adm ni stration proposi ng to modi fy t he
characteristics of an assignment in the Plan or
introduce a new assignment shall seek the agreenent of
the other Adnministration and shall send in accordance
with Article 4 the necessary information via

registered mail.

Any assignnment in conformity with the Agreement shall
e consi dered as adversely affected when calculations,
based on Annex 2, indicate that obj ecti onabl e
interference would occur as a result of the proposed

nodi fication to the Plan.



If an Adm nistration which received a notification
considers that a proposed modificationto the Plan is
acceptable, it shall communicate its agreenment o the
other Administration as soon as possible and shall

inform the 1I.F.r.B. accordingly. If the notified
Admi ni stration consi ders that .  the pr oposed
nodification to the Plan is unacceptable, it shall
communi cat e its reasons to the noti fying
Adm nistration within 90 days fromthe date on which
tne notification by registered mail is received. |If

no conment has been received within the 90 day peri od,

the not i fyi ng Admnistration may proceed with its
modification and advise the I.F.R.B. that t he
agreenent of the other Admnistration has been
obtained. On those exceptional occasions when the
period for responding to a notification is found to ve
I nsufficient the Adnministration which receives a

notification may request an extension of such period.

The agreenent referred to in 3.2.11is not required for
a proposed <change in the characteristics of an
assignnent in conformity with the Agreement if it

entails no increase in the radiated fiela strength in



3.2.5

any direction, and if a change in site of the station
is involved, this change is limted to 3 kmor 5% of
the distance to the nearest point on the border of the
other country, whichever is larger, up to maxi num of
10 km  The distance is 'calculated fromthe site first
registered in the Plan or subsequently registered in
the Plan as a result of the application of the
provisions of 3.2.1. In any event, such site change
shal | not produce a groundwave contour overlap
pr ohi bi t ed under 4.9.4.2 of Annex 2 to this
Agr eenent . However, no protection wll te required
beyond the level of protection which was already

accepted before the proposed nodification.

Al Mdifications to the Plan will be registered in it

when the agreement of the other Admi nistration has
been obtained or when the tine period for responding
to the Notification established in 3.2.3 has expired

and no such response has been received.

Cancel | ati on of an Assi gnnent

When anadm ni stration decides to cancel an Assi gnment

in Conformty with the Agreement, it shall inmmediately



Yo

notify “the ot her Administration. Any such
notification of cancellation of an Assignnent in
Conformty with the Agreenent will be considered an
abandonnment by the notifying Adm nistration of any
right ari sing i"rom t hat assi gnnent unl ess,

si mul t aneousl y with such cancellation, the
Adm nistration notifies a new assignnent of the sane
frequency to substitute for the cancelled assignnent.

In such case, the Admnistration shall retain, wth

respect to the substituting assignnent, the rights and

obligations of the cancelled assignment, i ncl udi ng
priority. However, such new assignment wll not be
permtted to cause objectionable interference

existing stations in the other country at a level in
excess of that caused by the cancell ed assignnent, and

whi ch has been previously accepted.



4.1

4.2

1V

ARTICLE 4

Notification Procedure

The date of a notification will be determined by the
date on which the required information submtted in
conformty with this Article is received by the other
Admi ni stration. If a conflict ,exists between two or
more valid notifications, priority wll be given to

the notification which has the earlier date of receipt.

The information required for the notifications
referred to in Article 3 shall be provided in
conformity with Annex 1 to this Agreenent. I n the
case of a nodification of technical characteristics,
there shall be an indication of which parameter(s) are
nodified. . In order to facilitate the verification of
the data, di recti onal antenna parameters shall be
suppl enented by sanple radiation values calculated in
five azinmuths using the corresponding vertical angles,
preferably in directions in which there is naxinum and

m ni mum radi ati on.



4.3

4.4

4.5

11

Any notification of the bringing into use of tne
modi fication of an Assignment Conformity with the
Agreement  which involves a change in frequency shal:
have the effect of cancelling the <former assignment

and will constitute the sinultaneous notification of =

new assignment which shall be given the priority
corresponding to the notification of a new assignnent.

Each Admnistration shall notify the date that an
Assignnment in Conformty with the Agreenent or a
nodi fication of an Assignment jn Conformity with the

Agr eenent begins or ceases oper at i on. Such

notification shall e made within sixty days follow ng
such  date, and the |.F.RB. shall be notified

accordingly.

Any Assignnment in Conformty with the aAgreement shall
te deleted from the Plan and cease to e protected
frominterference unless it is brought into use within
five years from the date on which t'he respective
station has been notified and accepted. This is
W t hout prejudice to the provisions of paragraph 4.7

of this Article.



4.7

4.8

12

any nodification of any Assignment in Conformity with
the Agreement shall ve deleted from the Plan and cease
to be protected from interference unless it is brought
into use within five years fromthe date on which the

respective nodification had been accepted.

For the purposes of paragraphs 4.5 and 4.6 the
aforementioned periods may, in special cases, be
extended for successive periods of one year upon
notice to the other Admnistration wthin the
effective period of the notification in question.

Such notice nmust include a detailed description of the
extraordinary circunst ances Which would justify such

ext ensi on.

any notification of a new or nodified Assignnment in
Conformty with the Agreement Wwhich does not include
all the required information set forth in Annex 1,
shall be returned by the receiving Adm nistration, and
t he assignnent involved shall receive no protection or
priority date. Neverthel ess, if the Admnistration
notifies a directional antenna and the conplete

i nformation



4.9

4.10

13

is not provided, the notifying Adm nistration shall
submt Section Il, Part |l of Annexl with its initial
notification. The receiving Administrationnay return
this notification if the supplenentary information is
not received wthin 6 nonths after receiving the

initial notification.

Whien an Adm nistration notifies a nodification to an
Assignnent in confornmity with the Agreenent which has
'been brought into use, the new notification will be
protected from subsequent object ionable interference
but will not supersede the previous Assignnent inthe

Plan until it is brought into use.

When an Administration notifies a nodification to an
Assignment in conformity with the Agreenment which has
not 'been brought into use, the new notification wll
supersede the previous notification when it s

accept ed.



5.1

5.

2

&~

ARTI CLE 5

Technical Criteria

The Adm nistrations shall apply in carrying out this
Agreement, the technical criteria contained in Annex
2, as may 'be anmended fromtine to time pursuant to

Article 9.

Not wi t hst andi ng the requirenents of paragraph 4.9 of
Annex 2, the Administrations agree to consider and
analyze al | reasonabl e neasures to acconmodat e
nodi fications of technical paranmeters agreed upon, of
existing or authorized stations in order to amelioratr
the inpact of objectionable interference received from
Adm ni strations not parties to this agreenment which

seriously affect one or rtoth parties to this agreenent.



6.1

6.2

15

ARTICLE 6

Ext ended soursof peration

Scope

"Stations W th extended hours of operation" are Class

B and C stations operating during a period startinc
two hours before sunrise and ending two hours afte:

sunset, | ocal tinme, with protection requirenents

determined in accordance Wth Appendix 7 to Annex 2.

Prot ection

A notified and accepted station operating at nighttine

shall have priority -over extended hours of operatior

and shall be protected in accordance with 4.9 o

Annex 2.



6.3 Noti fication

"Stations with extended hours of operation"” that
comply with the provisions of this A r t i cl e shall ke
consi dered acceptabl e. Stations later found to be
operating ina manner inconsistent with the protection
requirements of this Agreenent nust make the necessary
changes in their extended hours of operaticn to afford
the required protection. Proposal s for stations wth
ext ended hours of operation shall be notified in
accordance Wi th tne applicable procedures established
in Annex 1. Notification shall include the exact

operating characteristics of each proposed station.

ARTI CLE 7

Term nation of Previous Agreenents

This Agreenent supersedes the existing Agreenent
between the United States of America and the United Mexican States
Concer ni ng Broadcasting in the St andar d Broadcasti ng Band
(535-1605x42) and the existing Agreement between the United State-'
of Anerica and the United Mexican States Concerning the Qperation of
38roadcasting Stations in the Standard Band (535-1605k¥z), During ¢
Linited Period Prior to Sunrise and After Sunset, both signed or

Decenber 11, 1968.
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ARTICLE 8

Resol ution of Conflicts

In the case of any di screpancy between the provisions
of this Agreenent and the provisions of another bilateral or
regional agreement relating to broadcasting in the frequency band
535-1605 kHz, the provisions of this Agreement will prevail insofar
as mutual relations between the United States of Anerica and the

United Mexican States are concerned.



ARTICLE 9

Amendment of the Agreement and the Annexes

.

Except for modifications to the Plan, which are
governed by Article 3, the Agreement and the annexes hereto may
be amended by cooperat i ve efforts of' the two Administrations.
These amendments would become effective when an exchange of
Diplomatic Notes takes place between the Department of State of
the United States of America and the Secretariat of External

Relations of the United Mexican States.

ARTICLE 10

Coming into Force and Duration

This Agr-eement shall come into force on the date
on which both parties notify each other through diplomatic
channels that they have concluded their respect i ve
constitutional procedures and shall continue in force until a

new agreement is substituted or until it is denounced by either

party.



ARTICLE 11

Termination Of the Agreement

Ei ther Covernment may ‘terminate t h i s Agreement by
written notice of denunciation to the other Government throug
diplomatic channels. The denunciation will te effective one yea

after receipt of the notice.

IN WITNESS WHEREOF, the respective Plenipotentiarie
have signed this Agreenent.

DONE in duplicate, in the English and spanis!
| anguages, each having equal authenticity, at Mexico Gty, District<

Federal this . day of 1986.

For the Gover nnent of' t he For the Government of the

United States of Anerica Uni ted Mexi can St'ates



be used

2.

ANNEX 1
to the Agreement

INFORMATION TO BE CONTAINED IN LISTINGS AND
IN FORMS FOR NOTIFICATION PURPOSES

For the purposes of this Agreement the foras to be used

:a ac cord ance with Article 3 will be the same as those
referred to in Annex 3 of the Regional Agreement Concerning
Radio Service in the Broadcast Band in Region 2, signed at
Rio de Janeiro, 1981.

As an except ion, in the case of nocificat ion of stat ions
operating during extended hours the form from ?Part V of
this Annex will be used.

Parts | through V describe the data to be notified and the forms co
in notification. Part VI describes the Plan.

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.

following

4.

Five forms and a List are adopted; each of which corresponds to the

information:
PART 1 : General informat ion on the transmitting stat ion.
PART 11 : Sect ion I: Characteristics of directional antennas

(when the antenna design is known).
Section 11: Radiated field in various sectors (for use

when the antenna design is not yet known).

PART 111 : Addit ional informat ion for direct fonal antennas with
augmented (modified expanded) pat terns.

PART 1V Supplementary information for top-loaded or

sectionalized towers used for directional and
omnidirectional antenna systems.

PARTV : Supplementary information for extended hours of
operation.
PART VI The Plan.

The Administration receiving the notification may return forms which

have not been completed correctly.

5.

When known, the IFRB Serial Number shall be inserted on each form by

the notifying Administration. Otherwise, the space provided shall be lefe

blank.



Box No.

01

05

07

08

09

12

21

PART |

General laformation

Iastructions for completing the forms

Adminisiration

Indicate the name of the administration. the sheet number and the dare on which the form was
compl eted;

Assigned frequency (kHz)

Name of rhe transmirting sration

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;

Call sign
This information is optional. Limit the number of letters and numerals to a total of 7,

Additional identification

Indicate any additional information which may be considered essential for complete identifica-
tion. Where this information is not essential, this box may be left blank:

Station Class (A. B or C)

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

Operational status

Enter O for a station aready in operation and enter P for a station to be brought into operation:

Country

Indicate the name of the country or geographical area in which the station is located. Use the
symbols in Table t of the Reface to the International Frequency List;

Geographical coordinates of the transmirring sration

Indicate the geographical coordinates (longitude and latitude) of the transmitting antenna site in
degrees, minutes and seconds. Seconds need to be entered only if avalable. Delete the letter N or
S. as appropriate. If no seconds are indicated, the IFRB will use a value of O in its calculations:

Indicate the reason for the application of Article 4 :

a) New assignment:

b) Modification of the characteristics of an assignment recorded in the Plan:
¢) Cancellation of an assignment:

Indicate whether the modification is of the type specified in section 4.2.14 of Article 4 of the
Agreement:

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

DAYTIME OPERATION

Station power (k W)

Indicate the carrier power supplied to the antenna for daytime operation (to the second decimal
position for powers less than 1 kW);



Box No.

25 r.m.s. value of ndiation (mV/m at | km) for daytime station power:

26 Antenna type .
Indicate here the type of antenna used for daytime operation- Use the symbols as follows:
A -~ Simple omnidirectional antenna:
B ~ Directiona antenna when the design is known (complete Part II, Section I);

C

Directional antcnnr where the design is not known. indicated by sectors of radiation
(complete Part 1. Section II);

t - Top-loaded omnidirectional antenna (complete Part 1V);

2 = Sectionalized omnidirectional antenna (complete Part 1V):

27 Simple vertical anienna electrical height

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

NIGHT-TIME OPERATION

31 Station power (k W)

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 (m ¥/m ar | km) for night-rime station power -

36 Antenna type
Indicate the type of antenna used for night-time operation (use the symbols in Box No. 26);
37 (See Box No. 27);

44 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 assignment involved,

Coordination under article 4

Country = Indicate the name of the countries which may be affected and with which
coordination is considered necessary, using the symbols in Table | 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.

Annex Ll/p.3



FORM

TO BE USED IN APPLICATION OF ARTICLE 4 OF THE
MF BROADCASTING AGREEMENT .

(BAND 335 - 1 605 kHz)

—

CHARACTERISTICS OF A BROADCASTING STATION

{FRB Serial No.

@ Date of bringing into service
Or e=sation Of operation

| |
Duy Month Yer

PART ! GCENERAL INFORMATION
Administration Form No. l | Date
Assigned (requency (kHz) |
NameOfthesution
o Call sign |
" '
Additional identification |
Station dlass (A. Ber ©) (9_‘) |
Country |
. . el o E [} > N .
Geographical coordinates of the transmitting staton " . p . ,
@ a) New b) Modification of the ¢) Canczllation of Cl
assignment characteristiecs of an c | an assignment
assignment recorded
in the Plan
Modification under D
@ Section 4.2.14 Yo No

Sution parameters

Daytime operation

Night-time operation

Status Of the sutioa (0 or P)

Statioa power (kW)

r.m.s. value Of radiation (mV/m & 1 km)
(except when symbol Bor C

appears in box 26 or 36)

Aatenns type

Simple vertical antenna
decincal height (degrees)

U

KAl

O®O®®
OOO®OO

—
o

N

Q |

Coordinadon under Article 4

@ e

Couaty

In progress

& ot @ S

1a
11a
110
110
114

110
110




PART 11

Description of the directionals nteana

Radistioa characteristics of the transmitting antenns

1 The form for Pan Il Section | is used when the design of the directional antenna -is known. When a
directional antenna is intended to be used. but the design is not yet known. the form Part Il Section Il should be
used. The latter form should be replaced by a completed Pan 1l Section | form as soon as the design parameters
are determined.

2. Administrations are invited to use Part IT of the form to furnish the electrical characteristics of the
antenna. From the information thus furnished. the IFRB will determine the radiation pattern.

3. When Pan Il of the form is not suitable for describing a particular type of antenna, administrations may
communicate the particulars of the antenna in question on a separate sheet, [KINg care that all the parameters
necassary for the caculation of the radiation diagram have been included.

4, Radiation diagrams shall be used only when. the information requested in Pan Il is not available. See
Appendix 3 to Annex 2 to the Agreement '

Annex l/p.5



Box No.

01
02

03

04

Column No.

05
06
07

08

09

10

12

PART | = SECTION |

Description of the directional antenna cousisting Of vertical conductors

lastructioas for completing the form

Indicate the name of the transmitting station:

Country
Indicate the country or geographical area in which the station is located. Use the symbols in

Tabie 1 of the Reface co the internationa 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 chat the station operates for the daytime or
night-time period respectively. When the same operation is used for both daytime and night-time,
enter the two symbols “D~ and “N~;

Indicate the total number of towers congtituting the array.

This column shows 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 of the tower from the reference

point indicated in column 10:

Define the reference point as follows:

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

| : where the spacing and orientation are shown with respect to the previous tower:

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

Tower structure

This column should contain a code from O to 2 to indicate the structure of each tower:

0 = simple vertical antenna Codes t and 2 are used in Parr IV to indicate the

| = top-loaded antenna characteristics of the various structures. They are also

7 = sectiondlized antenna used for the identification of the appropriate formuia
for vertical radiation in Appendix 4 co Annex 2.

Nore: In the absence of a specific code 0 refer to Other types of sectionalized antennas. administrations may

use the codes indicated in Appendix 6 to Annex 2.

r.ms. value of radiation (mV/m at 1 km):
Type of pattern:
T « theorctial
E = expanded

M « augmented (modified expanded):
Special quadrature factor for expanded and augmented (modified expanded) patterns in mY/m at
I km (to replace the norma expanded pattern quadrature factor when special precautions are

taken to ensure pattern stability):



FORM

TO BE USED IN APPLICATION OF ARTICLE 4 OF THE

MF BROADCASTING AGREEMENT

(BAND $35 -1 605 xHz)

CHARACTERISTICS OF A BROADCASTING STATION

[ PART Il = section | l

{FRB Serial No.

DESCRIPTION OF A DIRECTIONAL ANTENNA CONSISTING OF YERTICAL CONDUCTORS

Form No.

] Date

@

@

Total
Name Of transmitting station Country Hours_;)‘f‘ m;mbc
(D.Nor DN) of towers
©) W |@
i B A;?:r wﬁé"“ heigh(' of Tower
Tower Tower difference of tower Lo . p9im seh ¢ Jower
No field rado the field oni! indicator Padussl T
’ (= degress) (degrees) (degress) |
| | ° = o B
1 9} o 101 B
2 @] 10| |8
3 J !ol ;m
4 !Ol !0! . !01
s o _ 1o __ _lo|
s ol 10 | 1o
7 o 10 | e
s |t 0] % 1@ l
Ll 10|
9 10 | ; ‘
10 |@I !0( - | @

(Use s supplementary that in cases what there are more than 10 towers.)

o |

0 14 ¢.m.s. valye of

theoretical radiation

mV/m
at i km

015 Type of patiern

(T. E or M)
L

@6 Special quadrature

factor

1@ I

3

'm\l//m

SUPPLEMENTARY INFORMATION

dmmaw 1/a 7



PART Il - SECTION U

Radiated field limitations in specific sectors
in the absence of informatioa on directioosl anteanas

1. In the absencs Of a detailed description of the directional antenna system, an indication of the radiated
field limitations in specific sectors is required. In these cases. the radiation pattern (0°-360°) is subdivided in

sectors with an indication of the maximum radiated field for each sector.

2 This form is to be used for a proposed station only (*P™ entered in Pan |. Box 07).
3. The Shest NoO. box is for the convenience of administrations. Indicate the date on which the form was
completed.

Box No.

01
02

03

Column No.

18

28

29

Box No.

20

lastructioas for completing the form

Name (usually town or locality) of transmitting station;

Country

indicate the country or geographical area in which the transmitting station is located. using 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. When the same operation is used for both daytime and night-time.
enter the two symbols “D™ and ‘N”.

DAYTIME OPERATION

Sectors of radiation in degrees from True North for daytime operation. The entire circumference -
from 0 to 360 degrees shall be specified; '

Maximum radiated field strength in the sector indicated in column 18, in_the horizontal plane in
mV/m at | km: (see Appendix to this Annex):
NIGHT-TIME OPERATION

Sectors of radiation in degrees from True Nonh for night-time operation. The entire circumfer-
ence from O to 360 degrees shall be specified:

Maximum radiated field strength in the vertical plane in the sector indicated in column 28. in
mV/mat 1 km.

Any further information which should be included in the [FRB weckly circular. Any further
explanatory notes for the information of the IFRB may be attached.

Note: This form should be replaced by the forn corresponding to Pan [I, Section |, duly completed. as soon
as the antenna design is known.



FORM {FRB Serial No.

TO BE USED IN APPLICATION OF ARTICLE 4 OF THE ;

MF BROADCASHNG AGREEMENT

(BAND 535 - 1 605 kHz)

CHARACTERISTICS OF A BROADCASTING STATION

rPART 1 - Section 2

DESCRIPTION OF RADIATION CHARACTERISTICS IN THE ABSENCE OF ANY INFORMATION
ON THE DIRECTIONAL ANTENNA DESIGN

Form No. Date r
@l | @

Name of traasmitting suation

NOTE: This form should only be used for planned swations (Symbol P in box 20 or 30 in part1).

o m—

Daytime operation Night-<time operation - _

0 @ @

Sector Maximum field Sector . Maximum field
of radiation strength in the of radiation strength in any vertical
(degrees) horizoatal plane (degrees) . -plane.in the sector
(mV/m at 1 km) | . (@mWm at 1km)

!.l

| @}
)

*‘
o

0 1—|

101

i

§

;

SUPPLEMENTARY INFORMATION

~
.



PART 111

Description of-the parameters Of directional antenaas with
sugmented (modified expanded) patterns

L Pan 11 of this Annex contains the information for directional antenna systems operating with theoretical
and expanded patterns. However. some stations operate with augmented (modified expanded) directiona antenna
patterns. Ir. these cases, additional caleutations arc performed., once the expanded radiation is calculated. co
determine the radiation from the augmented (modified expanded) directional antenna pattern. This Pan contains
the additional parameters requited for augmented (modified expanded) patterns.

?. If Pan. 111 is submitted. a correspoading Pan I must also be submitted.

3 Part 111 should be submitted only if Box 15 of Section | of Pan Il contains the symbol “M™ for
~augmented (Modified expanded)“.

Box No.

01
02

03

04

Column No

05

06

07
08

Box Ne.

09

Indicate the name of transmitting station:

Country

Indicate the country or geographical area in which the station is located, using the symbols in ~

Table 1 of the Preface to the International Frequency List;

Indicate the hours of operation for which the antenna charactenistics given are applicable. The-
symbols D or N shall be used to indicate that the station operates for the daytime and night-time.
enter the two symbols “D™ and “N™;

Indicate the total number of augnientations which areused. [t muSst be 1 or greater than 1.

indicate the serial number of the augmentations. as they will be described in columns 06. 07
and 0% (see section 27 of Appendix 3 to Annex 2):

Indiatc the radiation at the central azimuth of augmentation. This value should aways be equal
to or greater than the value from the theoretical pattern :

Indicate the central azimuth of augmentation. This is the centre of the span:

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 arc processed clockwise
according to the central azimuth of augmentations.

Supplementary information. [ndicate any supplementary information conctming auamqﬂ"d
(modified expanded) patterns. If a supplementary sheet has been used for further augmentations.
please indicate in this box.



FORM

TO BE USED IN APPLICATION OF ARTICLE 4 OF THE Q_J
MF BROADCASTING AGREEMENT : _—

. CHARACTERISTICS OF A BROADCASTING STATION

. ous

PART Il

DESCRIPTION OF THE PARAMETERS OF DIRECTIONAL ANTENNAS AUGMENTED
(MODIFIED EXPANDED) PATTERNS, TO BE SUBMITTED WHENEVER
THE SYMBOL M IS ENTERED |N PART U SECTION [ BOX IS

Form No. [ Date r
-

Name Of transmitting station Country ?g:,'gi Iﬁw ;
(D. N or DN)  augmentations
Radiation at Cenrnl Toul
Augmeziation No. ﬁg:;:::: ll.lf;‘;‘;;;;n ;ugt‘e::::iou
(mV/m at 1 km) . (degrees) (degrees)
o1 L2 . X0 N——
@ Ty DN ST
@ BT BT
04 o] ) l.l-‘~ : (o)
08 o ;.[ - !Ql
°6 TN ETYH S
a7 : K o) | L8]
08 5 :m (@] !‘I:
C ol O BT
10 0| el K
11 Q| (]! IOI
13 !Ol L] ,:;0_1=
14 ) 101 @ !Ql
15 L] ® !.l
16 @ |@! | @
17 @ i} Q| o
8 T g.'.'ﬁ‘ TR
19 TYH Y __lei |
) o! el ___________m=

(Use 2 supplementary sheet in cases where there are more than 20 sugmentations.) -

1
@ SUPPLEMENTARY INFORMATION




PART 1V

Supplementary information fOr top-loaded or sectionalized
towers used for omnidirectionsl and directionsl anteanas

1. Where an omnidirectional antenna is top-loaded or sectionalized. the figures 1 or 2 will have been entered
in Parr 1. Box 26 and/or 36. Proceed as for a single tower of a directiona antenna.

2. When an antenna tower of a directional antenna is. either top-loaded or sectionalized. column 12.

Section 1 of Part Il will contain either a figure 1 or a figure 2. These numeras describe the particular type of
top-loaded or sectionadized antenna used, as described below:

Box No.

01
02

03

Column No.

04

Name of the station:

Country

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

Indicate the hours of eperation 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. When the same operation is used for both daytime and night-time,
enter the two symbols “D™ and “N™.

Tower number:

Columns 5 to 8 show 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:

0S

06

07

Codeusedin
Col. 12 .
(Part fI = Section I)

1
2

Codeusedin
Col. 12*
(Part Il = Section 1)

1

Codeusedin
Col. 12°
(Part 1l = Section 1)

1
2

Descriprion of the characreristic the value of which
is given in tht column (these values are used
in the equations given in Appendix 4 to Annex 2)

Electrical. height of the antenna tower (degrees):
Height of lower section (degrees):
Description of the characteristic the value of which

isgiven in the column (these values are used
in the equations given in Appendix 4 to Annex 2)

Difference between apparent electrical height (based on cuncnt distribu-
tion) and actual height (degrees);

Difference between apparent electrical height of lower section (based on
current distribution) and actual height of lower section (degrees):

Description of the characteristic the value of which
isindicated in the column (these values are used
in the equatioas contained in Appendix 4 to Annex 2)

Blank:
Total height of antenna (degrees);



Column Ne.

08 Code used in Description of the characteristic the value of which
Col. 12 . is indicated in the column (these values are used
(Part 11 - Section 1) in the equations entered in Appendix 4 10 Annex 2)
1 Blank:
2 Difference between apparent electrical height (based on current distribu-
tion) of the total tower and the actual-height of the total tower (degrees).
FORM IFRB Serial No.
TOBE USED IN APPLICATION OF ARTICLE 4 OF THE ;
MF BROADCASTING AGREEMENT
CHARACTERISTICS OF A BROADCASTING STATION
l PART IV |
DESCRIPTION OF TOP-L OADED OR SECTIONALIZED TOWERSUSED FOR
DIRECTIONAL OR OMNIDIRECTIONAL ANTENNA SYSTEMS
Form No. | Date |- - 1
Hours of
operation
Name Of ransmitting staton Country (D. N or DN)
0 -
Uo4 U UOG 0 07 0 08

Tower number A B C D




PART V

SUPPLEIMENTARY INFORMATION FOR EXTENDED HOURS OF OPERATION

Annexl/p. 14



FORM

TO BE USED IN APPLICATION OF ARTICLE ¢ OF THE
MF BROADCASTING AGREEMENT ¢

(BAND 535 ~ 1603 kHz)

CHARACTERISTICS OF A BROADCASTING STATION

PART [ GENERAL INFORMATION
Administration Form No. Date
st @)
Assigned {requency )
%I
Name of the station 0,03

- [eune @ ,
Transmitting )
saation .
Additional identification 0 !
Sation- class (A. B or C) O y| 06
Country O, 0

Geographical coordinates of the transmitting saatdon

®

@ ) New
assignment c |
1 Modification under
Section 4.2. 14

3 Date of bringing into servics
d Or eessauon Of operation

b) Modification of the D
characteristics of an
assighment recor ded

in the Plan
Yes D NO

I

Day Moath Year

¢) Cancellation of
an assgnment d

Station parameters

Daytime operation

Night-time operation

Status of the station (0 or P)

Station power (kW)

r.m.3. value Of radiaton (mV/m 4 | km)
(exc=pt when symbol B er C
appears in box 26 or 36)

Antenna type

Simple vertcal antenns

U

O®O®®
-

30 [

@O
ﬁs

Coordinatgon under Article 4

decinal beight (depress)
Remarks
Extended Hours Counay
of Operation
In progras
Accepaance

1{0
J1a
Jp0




l.-

PART VI

THE PLAM

The Plan in its entirety consists of the assignments

duly notif ied, coordi nated and accepted by both
" Admi ni strations.

Bot h Adm ni strations shallexchange |ists periodically,
as follows:

List 1: Every six nmonths nodifications to the Plan
notified during such period shall be exchanged.

List 2: Every twelve nonths an anended Plan shall be
exchanged which includes all accepted nodifi-

cations to the Plan up to that date and shal |
supersede the Plan then in force.

Aqnex l/p. LF



APPENDIX
(to Annex L)

Typical radiation values of a directional antenna

L. Introduction

When an administration intends co propose a new station under
Article &4, using a directional antenna, and the -antenna design is not known,

the form in Annex 3, Part IL, Section IL, is .to be used. This form requires
information on the arcs of suppression.

The following information may be used as a guide for determining
rezlistic values which might be entered on the form.

2. Minigum radiation

When the radiated field is suppressed in one or more directions so as
to afford protection to other stations, the minimum level of radiation
achievable in practice (Emin) over arcs up to about 30 degrees, is given by
the following equation:

E . = 10VP aV/mat 1 ka

min
where P is the station power in kW. Thus the degree of suppression required
by a planned scacion necessarily limits the station power to a practical
value. When the maximum suppression is required over wide spans exceeding
30 degrees, a considerably more complex antenna array or lower power is
usually required.

3. Maximum radiation

The radiated field in the direction generally opposite co the direction
of suppression tends to increase such that the maximum field achieves an

oV/m ac 1 km.

4, Radiation in the other directions

In the directions other than in the spans of E_;_ and E » the

Al

radiated field may exceed the r.m.s. value of the radiation by idre than 10
Percent.

Annex I/p. 17



5.

Table

of typical values
Station Typical values of E (aV/@m at I km)
power - r.m.s. |
(kW) E_s: value E
in ax
@ +10% | "
1 10 330 405
2.5 16 520 640
3 22 735 900
10 32 1040 1280
25 50 1650 2030
50 71 2330 2860

Annex 1/p.18



ANNEX 2

co the

AGREEMENT BETWEEN THE GOV ERNMENT OF THE

UNITED MEXICAN STATES AND THE GOVERNMENT

OF THE UNITED STATES OF AMERICA RELATING

TO THE AM BROADCASTING SERVICE IN THE

MEDIUM FREQUENCY BAND

TECHNICAL CRITERIA

To be used in the application of the Agreement



CHAPTER 1

. Definitions and symbols

1. Definitions

In addition to the definitions gi ven in t he Radi 0 Regulatioas (1982),
the following defialcloas and syabols apply to this Agreewent.

1.1 Broadcasting channel (AM)

A part of the frequency spectrum, equal to the necessary bandwidth
of AM sound br oadcasting statl oas, and characterlred by the nominal value of
the carrier frequency located at 4ts center.

1.2 Objectionable interference

Interference caused by a signal exceeding the maximum permissible
field strength within the protected contour, 18 accordance with the values
derived from this Annex-

1.3 Pr ot ect ed contour

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

1.4 Prinary service area

Service area delimited by the coatour within which the cal cul at ed
level of the groundwave field strength is protected from objectfoaable
interference ia accordance with the provisions of Chapter &.

L.5 Secondary service area

Service area delimited by the coantour within which the cal cul at ed
level of the field strength due t O the skywave field strength 50% of the time

is protected from objectionable interference in accordance vith the provisiouns
of Chapter 4.

1.6 Nom nal usable field strength (Enom)

Agreed minimum value of the field strength required to provide
satisfactory reception, under specified conditions, in the presence of
a tmospheric noise, man-made noise and interference from other traansmicters.
The value of nominal usable field strength has been employed as the reference
for planning.

1.7 Usable field strength (E;)

Minimum value of the field strength required co provi de

satisfactory reception under specified conditions in the presence of
atmospheric noise’ man-made noise’ and iﬂterfereﬂce ia a real s.itu:iou (Or

resultiag from a frequency assignment plan).



1.8 Audio-frequency pro':ecciou ratio (or AF protection ratio)

Agreed minimum value of the audio-frequeacy signal-to-interference

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

1.9 Radio-frequency protection ratio (or RF protection racio)

The deslred radlo-frequency signal-to-{nterference ratio which, in
well-defined coanditioans, nBkes it possfble to obtala the audio-frequency
protection ratio at the output of a receiver. These specif led conditions
include wvarious parameters such asS the frequency separation between the
desired carrier and the interferiag carrier, the emission characteristics
( type and percent ‘modulation etc - ), Levels of input and output of the receiver
and { ts charactaristics (selectivity, sensitivicy to intermodulacion, etc. ).

1.10 Class A station (see Note L to Section 4.6)

A station intended to provide coverage over extensive primary and secondary
service areas and which is protected agaiast objectionable interference,

accordingly.

1.11 C ass B station

A station Intended to provide coverage over ooe or more population
centers and the contiguous rural areas located {a Fts primary service area and
which is protected against objectionable interfereace, accordingly.

1.12 Class C station

A station intended to provide coverage over a eity or town and the
contiguous suburban areas located in its primary service area and which 1is
protected agal nst objectionable interference, accordingly.

1.13 Daytime operation

Operatioa petueen the times of local sunrise and local sunset.

1.14 Nighttime operation

Operation between the times of local sunset and local sunrise.

1.15 Synchronized network

Tvo or more broadcas ting stations whose carrier frequencies are
identical and which broadcast the same program simultaneously.

In a synchronized network the difference in carrier frequency
between any two traasmttters in the network shall aot exceed 0.1 Hz. The
aodulation delay between any two transmitters ia the anetwork shall not exceed
100 amicroseconds, when measured at either transmitcer site.



1.16 Station power

Unmodulated carrvier power supplied to the antenna.
1.17 Groundwave

Electromagnetic wave vhfch is propagated aloag the surface of the
Earth or near it and which has NOt been reflected by the ifonosphere.

1.18 Skywave
Electromagnetic wave which has been reflected by the ionosphere=

1.19 Skywave field strength, 10% of the time

The value of a skywave siznal vhich is not exceeded for more than
10% of the period of observation.

1.20 Skywave field strength, 50Z of the time

The value of a skyvave signal which is not exceeded for more than
SO% of the period of observation.

1.21 Characteristic field strength (E.)

The field strength, at a reference distance of 1 km in a
horizontal direction, of the groundvave signal propagated along perfectly
conducting ground for L KW station power, taking into account losses i® areal
antenna.

1.22 symbols
Hz : hertz
kHz :+ kilohertz
W :  watt
W + kilowatt
aV/a : millivolt/meter
pv/m ¢ microvolt/meter
oS/m : millisiemens/meter

k= kilometer



CHAPTER 2

Croundwave propagation

2.1 Ground conductivity

2.1.1 The maps of ground conductivity for Mexico and the U.S.A. are
contained in Appendix 1.

2.1.2 Either Administration may modify its ground conductivity map at
any time by notifying changes ©° the other Administration.

2.1.3 No assignment in the Plan shall at any time be required to be
modified as a result or’ the incorporation of these changes.

2.2 Field strength curves f or groundwave propagation

The curves shown in Appendix 2 are 0 Pe used for determining
groundwave propagation in the following frequency ranges:

Graph No. kHz
1 540 - 560
2 570 - 590
3 600 - 620
4 630 - 650
5 660 = 680
6 690 - 710
7 720 - 760
) 770 - 810
9 820 - 860
10 870 - 910
11 920 - 960
12 970 - 1030
13 1040 = 1100
14 1110 - 1170
15 1180 = 1240
16 1250 - 1330
17 1340 - 1420
18 1430 - 1510
19 1520 - 1610
2.3 Calculation of groundwave field strength
2.3.1 Homoneneous ground_conductivity paths

The vertical component of the field strenath for a homogenenus

path is represented as a function of distance, .:or: various values o groun
conductivity and is shown on graphs to 19 which are standardized for a

Characteristic field strength of 100 aV/m @; | km.



The distance in kilometers is shown on a logarithmic scale on the
abscissa. The field strength is shown on a logarithmic scale on the ordinace
in mV/m. The straight line marked "100 oV/m at 1 km" is the field strength on
the assumption that the antenna is erected on a surface of perfect
conductivity.

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

E= E Er
100
where: ER= EC‘VP for omnidirectional antenna systems

Note: For a directional antenna system, Ep is determined in accordance with
Appendix 3.

where E : resulting field strength in nV/m
EO . field strength read from graphs 1 to 19 in mV/m

: actual radiated field strength at a particular azimuth at
1 km in mV/m

E_ : characteristic field strength in aV/a
P : station power in kW.

2.3.2 Non-homogeneous ground conductivity paths

In this case, the equivalent distance or Kirke method is to be
used. To apply this method, graphs 1 to 19 are used.

Consider a path whose sections S; and S, have endpoint lengths
corresponding co c!1 and dz—dl, and conductivrties 7y and o, respectively, as

shown on the following figure:

S (a) Sq (03) R,

d

I
h 4

d,

The method is applied as follows:

a) Taking section S, first, we read the field strength corresponding
co conductivity @, at distance d1 on the graph corresponding to
the operational frequency.



b)

c)

d)

As the field Strength remains constant 3t the soil discontinuity,
the value immediately after the point of discontinuity must be
equal to that obgained in a> above. As the conductivity of the
second section s 75, the curve corresponding to conductivity o,
gives the equivalent 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; when o, is larger
than o, . Otherwise d is less than d;- -

The field strength at the real distance d, is decermined by taking
note of the corresponding curve for conductivity ¢, similar co
that obcained at equivalent distance d + (d2 - dl)'

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



CHAPTER 3

- Skywave propagation

3. The calculation of skyvave field strength shall be conducted im
accordance with the provisions vhich follow. (No account is taken ia this
Agreement of sea gala or of excess polarization couplinag loss.)

3.1 List of symbols

d : short great-circle path distance (ka)

characteristic field strength (aV/m at L km for | kW)

[y

radiation as a fraction of the value 8 = 0 (when & =0,
£(8) = 1)

£(8)

f : frequency (kdz)

~y

ad justed annual median skyvave f ield strength (pV/=m)

F : field streagth read from Figure &4 or Table III
for a characteristic field strength of 100 @V/m at 1 km

7(50): skywave field strength, 50% of the time (uV/m)

F(10): skywave field strength, 10% of the time (uV/m)

3 : station power (kW)
8 : elevation angle from the horizontal (degrees)
exp(d) 8): expanded péttern radiation at a particular azimuth, ¢,
and a particular elevation angle, 8 (mV/m)
3.2 Geaeral procedure

Radiation im the horizontal pl ane of an omnidirectional antenna
fed with 1 kW (characteristic field strength, £J is krnown either from design
data or, if the actual deslgn data are not aVaiEable from Figure 1.

The angle of elevation, 8, can be determined from Table | or
Figure 2.

Note: Table | and Figure 2 {s derived from the formula:

8 = arc tan{0.00752 cot d - d degrees (1)
444,54 444, 54
0 <8 <90°

The radiation f (8) expressed as a fraction of the value at 8 =0
at a pertinenct elevation angle 8 can be determlaed from Figure 3 or Table II.



The adjusted skywave fiel d strengch F isgiven by:

F = Fo ER_ (uV/m) (2)

100

vhere E . is the direct reading from the field strength curve i{a Figure 4 or
Table IfI.

The formula Ex -ECF(B)/? is used for omnidirectiocnmal systems.
For a directional antemna system, Ez is calculated la accordance with
Appecdix 3.

Note: Values of Fc in Figure 4 and Table III are normalized to LOO mV/=
a. lkm.

-

For distances greater than 4,250 km, it should be noted that Fo

can be expressed by:

F. = antilog 231 = 1.773} (uV/m) (3)
60+d/30
3.3 Skywave field strength, 50%Z of the time

The skyvave field strength not exceeded 50% of the time:
F(50) = F (pv/m) (4)

3.4 Skywave field strength, 10% of the time

This factor is given by:
F(10) = F(50)(2.5) (pV/m) (5

3.5 Nocturnal variaton of skywave field strenath

Hourly median skywave field strengths vary during the night and at
sunrise aad sunset. The diurnal factor is determined using the time of day at
the midpoint of the path between the site of the iaterferlng statioa and the
poiat at which ianterference is being calculated.

Diurnal factors are computed using the formula:
Df = a + BF + CEZ 4 gf3 (6)
Where: Df represents the diuraal factor,
F 1s the frequency in MHz,

a, b, ¢, and d are constants used ia
calculating the diurnal factors.



For the pre—suntise and post-sunset periods, the constants are
obtained from Figures sc and 5d. The columns labeled T p represent the number
of hours before and after sunrise and sunset at the patf“;l midpoint. Figures Ja
and 5b depict the skywave diurnal factors with respect co sunrise and sunset
at the midpoint of the transmission path.

Figures 5a and Sb or Formula 6 shall be applied in determining
field strengths of signals of stations engaging in extended hours of
operation. However, the calculations made according to roraula 6 are

controlling.

Diurnal factors greater than |l will not be used in calculations,
and interpolation is to be used beeveen calculated values where necessary.

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 che point
concerned and should be converted to the appropriate standard time.
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JABLF I - Elevation angle vs distance

- " 11‘ . ]
e Distance Elevation angle
e _- (km) . __(degrees)

50 75.3
100 62.2
150 _ 51.6
200 : 43.3
250 . 36.9
300 31.9
350 27.9
400 4.7
450 22.0
500 19.8
550 18.0
600 16.3
650 14.9
700 13.7
750 12.6
800 1.7
850 10.8
900 .. 10.c
950 9.3

1000 8.6
1050 8.0
1100 7.4
1150 6.9
- 1200 6.4
1250 5.9
1300 - - 5.4
1350 5.0
1400 4.6
1450 4.3
1500 3.9
1550 3.5
1600 3.2
1650 2.9
1700 2.6
1750 2.3
1800 2.0
1850 1.7
1900 1.5
1950 1.2
2000 1.0
2050 0.7
2100 0.5
2150 0.2
2200 0.0
2250 0.0
2300 0.0
2350 0.0
2400 0.0

Annex 2/p. llc
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Blevation
angl e ) £(8)
(degrees

& 0.114 0.132 | 0.154 | 0.17) 0.194 0.214
0 1.000 1.000 1.000 1.000 1.000 1.000
1 0.949 1.000 1.000 1 .000 1 .000 1 .000
2 0.999 0.599 0.999 0-999 0.999 0.999
3 ~esss 0.998 0.998 0.998 0.998 0.998
4 0.997 0.997 0.997 0.997 0.997 0.997
5 0.996 0.996 0.996 0.995 0.995 0.995
6 0.994 0.954 0.964 0.993 0.993 0.993
7 0.992 0.952 0.991 0.991 0.991 0.990
8 0.989 0.589 0.986 0.988 0.988 0.987
9 0.987 0.986 0.983 0.985 0.985 0.984
10 0.984 0.983 0.5982 0.981 0.980
11 0.980 0.980 0: 979 0.978 0.977 0.976
12 0.976 0.976 0.975 0.974 6.528 0.971
1 : 0.967
13 8?%2 8:3%% 82%%% 82%2% 9:?§§ 0.961
15 0.963 0.962 0.961 0.959 0.958 0.956
16 0.958 0.957 6.650 0.954 0.952 0.950
17 0.953 0.952 0.944 0.948 0.945 0.943
18 0.947 0.946 ..l 0.942 0.940 0.937
19 0.941 0.940 0.938 0.935 0.933 0.930
20 0.935 0.933 0.931 0.929 0.926 0.923
22 0.922 0.920 0.917 0.914 0.911 -0.907
24 0.907 0.905 0.902 0.898 0.894 0.890
26 0.892 0.889 0.885 0.882 0.877 0.872
28 0.875 0.864 0.852

0.823 0.8R8 0.858 0.832

32 0.838 0.834 0.830 0.824 0.818 0.811
34 0.798 0.814 0.809 0.803 6.778 0.789
36 0.776 0.793 0.788 0.781 0.751 0.766
38 ceriw 0.771 0.765 0.758 i 0.742
40 0.753 0.7u8 0.742 0.735 0.726 0.717
42 0.730 0.724 0.718 0.685 0.702 0.692
44 0.705 0.700 0.693 0.659 0.676 0.666
46 0.680 0.674 0.667 vewou 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
82 0.600 0.594 0.587 0.578 | 0.568 0.557
54 0.572 0.565 0.559 0.550 0.540 0.529
56 0.544 0.537 0.530 0.521 0.512 0.501
58 0.515 0.508 0.501 0.493 0.483 0.472
60 0.485 0.479 0.472 0.463 0.454 0.443
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JARLE II (continued) - £(8) valyes for simple vertical antennas -

.
R evation )
(da na )I e £(8)
egrees
0.23A [ 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 o 0.998
4 0.957 0.998 | 0.998 0.996 0.996 0.997 0%
we s 0 gl99§ 01996 o "'JJ: 0.992
B 8.985 0.992 0.99# 0.988 0.380 0.989
7 0.990 0.989 0.988 0.984 0.987 0.985
8 0.987 0.986 0.985 .. 0.983 *0.980
9 0.983 9.932 0.981 0.980 0.978 0.975
10 0.979 0.978 0.972 0.970 0.973 0.969
1 0.975 0.973 0.966 0.964 0.968 - 0.963
12 0.970 0.968 —een .- 0.962 0.955
13 0.959 0.963 0.961 ©0.958 0.955 - 0.949
14 0.953 0.957 0.955 0.952 0.948 0.941
15 we s sd 00951 0.9“8 0.945 0.941 0-932
16 0.947 0.944 0.941 0.937 0.933 -0.924
17 0.941 0.937 0.934 0.930 0.925 - 0.914
18 0.934 0.330 0.926 0.921 0.916 0.904
| 0.907 0.894
20 0.919 0.922 . 0.909 0.804 0.898 | 0.883
22 0.902 0.897 0.891 0.885 cevo~ | 0.851
24 0.885 0.879 0.872 0.865 0.822 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
0.784 0.772 0.729
31 0.3068 0.79% 0.759 0.747 0.789 0.701
36 6.732 6.720 5.708 0.721 6.677 0.671
38 0.706 0.695 0.681 0.694 0.649 0.642
40 ero~ cewoo o. 0.667 N 0.612
42 0.681 0.668 0.654 0.639 0.621 0.582
44 0.654 82% 0.627 0.611 o.ggi 0.552
. 0. 0.52
i 08688 | oser | 8898 | BB | o236 | 5ise
) 0.573 0.559 0.544 0.527 0.507 0.465
52 0.545 0.531 0.516 0.498 0.479 0.436
54 0.517 0.503 0.487 0.470 0.451 0.408
56 0.488 0.474 0.459 0.442 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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tlevation
angle 8
(degrees) £(8)
0.80A | 0.45) | o.s0A | 0.5280 | o0.55A | o0.625A
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 0.958 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 0.589 0.988 0.981
5 0.981 0.988 0.986 0.983 0.981 0.970
6 0.906 0.983 0.97% 0.976 0.972 0.957
7 0.932 0.977 0.971 0.967 0.962 0.941
8 0.976 0.970 0.982 *0.957 0.951 0.924
9 0.570 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 0.545 0.5930 0.519 0.909 0.855
12 0.947 0.934 0.917 0.905 0.893 0.834
13 0.936 0.923 0.903 | *0.889 0.876 0.807
14 0.929 0.512 0.889 0.872 0.857 0.778
15 0.918 0.899 0.873 0.855 0.837 0.748
16 0.908 0.88 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 0.714 0.685 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 0545 0.450 | 0.383 0.321 0.025
38 0.584 0.509 0.409 0.340 0.276 -0.031
40 0.552 0.473 0.370 |- 0.298 0.231 -0.083
42 0.519 0.438 0.332 0.258 0.190 -0.129
uy 0.488 0.405 0.296 0.221 0.162 -0.170
u6 0.457 0.372 0.262 0.187 0.117 -0.205
48 0.427 0.341 0.230 0.135 0.085 -0.235
50 0.397 0.311 0.201 0.126 0.056 -0.259
52 0.369 0.283 0.174 0.099 0.031 :| -0.278
54 0.341 0.257 0.149 0.076 0.009 -0.291
56 0.316 0.232 0.126 0.055 -0.010 -0.300
58 0.289 0.208 0.106 0.037 -0.026 -0.304
60 0.265 0.186 0.087 0.027 -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
8o _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)
frem thae Table.
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TABLE III - Skywave_field strength vsdi stance (from 100 to 10, 000 km

for a characteristic field strength of 100 wV/® at 1 -km.

d (km) F, (uV/m : d (km) F_ (uV/m)
50% 50%
100 179.11 3000 1.43
150 117.18 3100 1.33
200 92.06 3200 1.23
250 77.54 3300 1.15
300 68. 82 * 3400 1. 07
350 62. 06 3500 1. 00
400 57.08 3600 0.94
450 52. 86 3700 0. 88
500 49. 65 . 3800 0.83
550 46. 78 3900 0.79
600 44, 36 4000 0.75
650 41. 95 4100 0.71
700 39.54 4200 0.67
750 36. 81 4300 0. 64
800 34. 40 4400 0.61
850 32. 30 4500 0.58
900 29. 89 4600 0.55
950 27.63 4700 0.53 -
1000 25.54 4800 0.51
1050 23.56 4900 0. 48
1100 21.84 5000 0. 46
1150 19.91 5100. 0. 45
1200 18. 30 5200 0.43. _
1250 16. 70 . 5300 0. 41
1300 15. 32 5400 - 0.40 ~
1350 13.97 5500 0.38 -
1400 12.71 5600 0.37. —
1450 11.55 5700 0.36
1500 10.50 5800 0. 34
1550 9.53 5900 0.33
1600 8.57 6000 0.32
1650 7.72 6200 0.30
1700 6. 98 6400 . 0.28
1750 6.34 6600 0.27
1800 5.30 6800 0.25
1850 5.32 7000 0. 24
1900 4,49 7200 0.23
1950 4. 49 7400 0.22
2000 4,164 7600 0.21
2100 3.61 7800 0.20
2200 3.18 8000 0.19
2300 2.79 8200 0.18
2400 2.55 8400 0.17
2500 2.26 8600 . 0.17
2600 2.03 8800 0.16
2700 1.85 9000 0.15
2800 1.69 9200 0.15
2900 L.55 9400 0.14
9600 0.14
9800 0.13
H0000) 0.13
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Prasunrise Constants

Tmp a b c d
-2 1.308% .0083 -.0155 .014Y
-1.75 1.3165 -.4919 L6011 .188¢
-1.5 1.0079 .0266 .1488 o452
-1.25 T773 3751 -.1G611 .0736
-1 .6230 L1547 L2654 -.1006
-.75 .3718 .1178 .3632 L1172
-.25 2031 -.0737 L8187 -.2577
SR .1504 -. 2325 .5374 . 1729
+.25 .1057 -.2062 L4148 . 1239
+.5 L0642 -.1295 2583 .0699
+.75 L0446 -.1002 L1754 .0405
«1 .0148 -.0135 .0ug2 .0010

Aanex 2/ p lI®



- |
Post Sunset Constants

1.75 .9405 -.0187 .0720 - -.0290
1.5 .T196 -3583 . =-.2280 0611
1.25 .6756 .1518 .0279 -.0163
1.0 .5486 . 1801 .0952 -.0288

.75 .3003 .4050 -.0961 ".0256

.5 .1186 L4281 ~-.0799 .0197

.25 .0382 .3706 -.0673 01T
SS .0002 JO24 -.0540 .0086
-.25 .0278 .04s8 1473 -.0486
-5 .0203 .0132 .1166 -.0340
-.75 .0152 -.0002 .0786 -.0185
-1.0 -.0043 LOus2 -.0040 .0103
-1.25 .0010 .0135 .0103 .0047
~1. .0018 .0052 .0069 .0042
-1.75 -.0012 .0122 -.0076 .0076
-2.0 -.0024 L0141 -.0141 .0091

Annex 2/p.1la




Survise Suns
T F —
$0°S & 20° 0 50 0°N - § 0 0 $a°S

AN

\\\. //
N\ 1 [

LAY AT LA

82 o “ 5 6 0 “ o is _.16 T

Local time at reflection point (hours)

FIGURE 6 - Times of sunrise and Sunsal for various

Annex 2/p. llo



12

CHAPTER 4

Broadcasting Standards

4.1 Separation of Channels

This Agreement {s based on a channel spacing of 10 kHz and carrier
frequencies which are integral multiples of LO kHz, beginning at 540 kHz.

4.2 Class of emlsslon

This Agreement is based upon double-sidebaad amplitude modulation
with full carrier A3E.

Classes of emission other than A3Z, for instance to accommodate
stereophonic systems, could also be used on condition that the energy level
outside the necessary bandwidth does not exceed that normally expected {n A3E
emission and that the emlsslon is receivable by conventional receivers employing
envelope detectors without increasing appreciably the level of distortion.

4.3 Bandwidth of emlsslon

This Agreement assumes a necessary bandwidth of 10 kHz, for which
only a 5 kHz audio bandwidth can be obtained.

Note: It is noted that some stations have successfully employed wider bandwidth
systems hating occupied bandwidths of the order of 20 kHz without adverse

effects.

4.3.1 Frequency tolerance: +20 Hz. However, both Administrations
recognize chat it is desirable to implement the tolerance of *#10 Hz in
accordance with the ITU Radio Regulations (1982).

4.4 Station power
4.4.1 Class &

- The power of any Class A station exceeding 100 kW day/50 kW night
shall not be increased.

= The power of any Class A station not exceeding 100 kW day/SO kW
night may be increased but shall not exceed those values.

- Any new Class A station shall have a power not exceeding
LOO kW day / 50 k¥ aignc.

4.4.2 Class 3
- The maximuva statlon power shall be 30 kW.
6.5.3 Class ¢

- The maxiaum station power shall be 1 kW.
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4.5 Skywave_interference calculations

The values of interfering skywave gignals shall be calculated om the
basis of 10% of the time, in the manner prescribed in section 3.6.

4.6 Nominal usable f ield strength
4.6.1 Class A station (1)
Groundwave

Daytime: co-channel 100 pV/m and adjacent channel 500 upV/m
Nighttime: 500 pV/m

Skyvave

Nightime: 500 pV/m, 50X of the time

4.6.2 Class B station (2)

Groundwave

Daytime: 500 pV/m

Nighttime: 2500 pV/m
4.6.3 Class C station (2)

- -P--B------
Groundwave

Daytime: 500 nV/m
Nighttime: 4000 pV/m

Note (1) : The nighttime contours, groundwave OF skywave which ever is further
are to be protected in the case of class A stations.

Wote (2) : The protected contour during nighttime operation for class B and C

stations shall be the higher of the grounduave contour in 4.6.2 and 4.6.3
respectively, or the groundwave coamtour corresponding to the usable field

strength of the station as set forth in 4.7.
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4.7 Use of the root sum square (RSS) met hod t o determine the usabl e
T1eld strength resulting from the weighted interfering sigmals 1/

4.7.1 General
The overall wusable fleld strength £ due to two or nore f{ndividual
interference contributions i{s calculated on an RSS basis, uslng the expression:
- - (1)
Eu -\[(alal)z + (a.z.‘i'.z)2 + ... (air:.i)2
where:
E, is the field strength of the ich fnterferiag transmitter (in wv/a)
a, 1s the radio-frequency protecton ratio associated with the ith
interfering transmitter, expressed as a numerical ratio of field
strengths.
4.7.2.1 50% exclusion priociple

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

47.2.2 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 val ue and
all subsequent values are neglected. Otherwise an RSS value 1is calculated for
the first and second values. The calculated RSS value is then compared with
the third value in the same manner by vhlch the first value was compared to
the second and a nev RSS value is calculated If required. The process is
continued until the next value to be compared 1is less than 50% of the | ast
calculated RSS value. At that polnt the last calculated RSS value 1is
considered to be the usable field strength Eu.

4.7.2.3 Except as provided in section 4.7.2.4, if the contribution of a
new station 1is 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 wich this Agreement
even 1f {c {s less than 50% of the RSS value. Hovever, the new contribution
does not adversely affect assignments in conformity with this Agreement if the
RSS val ue determined by inserting the contribution of the new station in the
lisc of contributors L{s smaller than the nominal usable field strength Euom'

4.7.2.4 The contribution of a station engaging in extended Sours of
operation under Article VI of this Agreement shall not be taken into account

ia the calculation of the Eu.

1/ in due time, in accordante with Paragraph 5.2 of Article V of the preseat
Agreenment, consideration should be given to the contributions of stations of
other countries in Region 2.
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4.8 Channel protection ratios (desired to undesired)

4.8.1 Co-channel prouct{on ratio

The co-channel protection ratio is 20:1

4.8.2 Ad jacent channel protection ratio

The protection ratio for the flrst adjacent channel is l:1

The protection ratio for the second adjacent channel is 1:30

4.8.3 Synchroaizednet wor ks

In addition to the standards specified in this Agreement, t he
following additional standards apply to synchroanized networks.

for the purpose of determining interference caused by synchronized

aetworks, the following procedure shall be applied. If any two transmitters
are less than 400 ka 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 la the

ne twork. 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
transmtters.

For the purpose of determining skywave interf ereace 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 1s a factor it shall be taken into account.

The co-channel protection ratio between stations belonging to a
synchronized network is 2.5:1

4.9 Application of protection criteria

4.9.1 Value of protected contours

Within the national boundary of a country, the protected countour .
shall bDbe determined by using the appropriate value of nominal usable field
strength, or as otherwise determined {n Note 2 to paragraph 4.6 for cl ass B
and C stations.

4.9.2 Co-channel protect ion 2/

§.9.2.1 Davtime vnrotection of all classes of stations

During the daytime the grouadwave contour of cl ass A, B and C
stations shall be protected against groundwave interference. Ihe protected

2/See the matrix In Section 5 of Appendix S to Aonex 2.



contour is the groundwave contour corresponding to the wvalue of the nominal
usable field streagch. The maxiaum permissible interfering field streagth at

the protected contour 1is the ir_alue of the nominal usable field strength
divided by the protectioa rati 0. The effect of each interfering signal shall

be evaluated separately. That is, notwithstanding the presence of
interference from other stations, modiiicatious or proposed assignments aust

protect a value corresponding t O the nominal usable field strength. Where the
protected coutour would extend beyoad the boundary of the country in which the
station is located, the maxiaum permissible interfering field strength at the
boundary is the calculated field strength of the protected statioa along the
boundary divided by the protection rati o.

4.9.2.2 Nighttime protection of Class a stations

The groundwave contour or the skywave contour 30% 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

ni ghttine.

The value of the protecccd contour corresponds to the nom nal
usable field strength. The wmaximuam permissible interfering field strength ac

the protected contour is the value of the nominal usable field strength
dtvided by the protectloa ratio. However, for Class A stations notified after

the date of signing of this Agreement, the value of the protected contour
corresponds to the nominal usable field strength or the usable field strength,

whichever is greater.

The effect of each interfering signal shall be evaluated
separately. 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. Two
special cases of applying this principle are as follows:

(a) Where the primary service area extends beyond the boundary,
the protected contour is calculated using the groundwave field strength, and
the skywave contour is protected outside the primary service area.

(b) In cases where the protected skywave contour would extend
beyond the boundary, the groundwave contour shall also be protected.

4.9.2.3 Nighttime protecczion of class B and C stations

Duricg the nighttime, the groundwave contour or’ class 3 and C
stations will be protected agaiast skywave and possible groundwave
interference. The protected contour i{s the groundwave coatour correspondiag
to the value of the greater of the nominal usable field sctrength or the usabl e
field strength resulting from the Plan of Annex ! to this Agreement as
determined at the site of the protected station in accordance with 4.7. The
maxiaum permissible iaterferiag field strength calculated at the site of the
protected station in accordance ® dth 4.7 shall not be exceeded at the
protected contour where the protected contour is located within the boundary
of the country in which the stacica is located. Where the protected contour

would extend beyond the boundary of the country i{a which the statfon is
located, the protected contour shall follow that part of the boundary and have
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a val ue as calculated at theborder. Where the maximuym permissible
i{aterfering field strength is already exceeded at the protected contour by aa
existing station, any proposal for a change to that existing station shall aot
cause an increase in the interfering field strength at that portion of the

protected contour.

$.9.2.4 Modification of assignments

If a station of one Administration causes ianterfereace to a
station of the other Administratiom and such interfereace is permitted in
accordance with the terms of this Agreement, then in the event of a
modification being proposed to the assignment correspondlag 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 wmodification.

4.9.3 Adj acent  channel protection 3/

During the daytime and aighttlme, the groundwave contour of class
A, B and C stations shall be protected against groundwave intcference. The
protected contour is the groundwave comtour corresponding to the value of the
nominal usable field strength determined as follows:

-for daytine protectionof classAstations, the value specified
{a 4.6.1 for adjacent chanmel daytime groundwave; '

-for nighttine protection of class Astatioas,the value specified
la 4.6.1 for nighttime groundvave;

-for daytime and nighttime protectlou of class B statiouns, the
value specified in 4.62 for daytime groundwave;

-for daytime and aighttime protection of class C stations, the
val ue specified in 4.6.3 for daytiwme groundwave;

The maximum permissible interfering field strength at the
protected contour is the value of the nominal usable field strength divided by
the procection ratio. The effect of each interfering signal shall be
evaluated separately.

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 la
accordance wich the terms of this Agreement, then ia the event of a
modification being proposed to the assignment corresponding to the former
station, it w111l not be necessary to protect the assi gnment correspondlug to
the |atter station beyond the level provided before the proposed modification.

_-'}_/ See the matrix in section 5 of Appendix 5 to Annex 2.
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4.9.4 Protection outside national boundaries

4.9.4.1 No station has the rlght to be protected beyond the boundary of
the country ino which the station i{s established.

4.9.4.2 No broadcasting station shall be assigned a nominal frequency with
a separation of 10 or 20 kHz from that of a station 1ia the other councry if
the 25,000 uV/a contours overlap.

4.9.4.3 In addltlon to the coaditiouns described {n 4.9.4.2, when the
protected contour would extend beyond the boundary of the country i{a which the
station is located, its asslgnmenc shall be protected in accordance wicth 4.9.2

and 4.9.3.

4.9.4.4 For protection purposes, the boundary of a country shall be deemed
to encompass oaly its land area, fncluding {slands.
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CHAPTZR S

Radiation Characteristics of Transmitting Antennas

5. In carryingoutt he calculatioas indicated ia Chapters 2 and 3,
the followiag shall be taken into account:

5.1 Ommid{irectional antennas

Figure 1 of Chapter 3 shoos the characteristic field streagth of a

simple vertical antenna as a function of i{ts length and of the radius of the
ground sys tem.

It is clear that the characteristic field strength increases as
the loss ia the groumd system is reduced te zero and as the antenna height is
increased up to 0.625 wavel engt hs.

The increased characteristic field strength for antenna lengths up
to 0.625 wavelengths {s obtained atthe expense of reducingz radiation at high

angles as shown graphically ia Figure la and numerically in Table Il of
Chapter 3.
5.2 Consi derations of the radiation patterns of directional antennas

The procedures for calculating theoretical, expanded and augmented
(modified expanded) directional antenna patterns are given in Appendix 3.

5.3 Top-l oaded and sectionalized antennas
5.3.1 Calculation procedures are given in Appendices 4 & 6.
5.3.2 Many stations enploy top-loaded or sectionalized towers, either

because of space limitations or to vary the radiation characteristics from
those of a sinple vertical antenna. This is done to achieve desired coverage

or to reduce {aterference.

5.3.3. The Adaministration using top-loaded or sectionalized antennas
shal | supply information concerning the tower structure of the antennas.
Normally, one of the equations in Appendices 4 & 6 shall be employed to
determine the vertical radiation characteristics of the antennas. er
equations may also be proposed by an Administration and shall be used ia
determiniang the vertical radiation characteristics of the antennas of that
Adminiscracion, subject to the agreement of the other Administration.
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(to annex 2)

MAPS OF GROUND CONDUCTIVITY FOR MEXICO

AND THE UNITED STATES OF AMERICA.
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(to Annex 2)

FIELD-STRENGTH CURVES FOR GROUNDWAVE PROPAGATION

Appendi x 2/p-. 1
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APPENDIX 3
+o Anpex 2)

Cal cul ati on of directionalantenns patterns

INTRODUCTION

This Acpendix describes methods to be employed in calculating the

£ield stremg=h produced by e directiicnel entenna at & given point.

-
-

eners) eguaticns

')
!

The th;oretical directionel antenne radistion patterr is calculated
vy means of the folloving @ qua?-ion- vhich sums the field strengih frem each
element (tower) in the array :

. ‘ ) | |
Zn(¢,6) =1k, T F. 1. (8) /\P. + S. cosécos( ¢, - ¢) )
- - i=l 1 1 1 by 1

where .

£.(5) = cos (Gi sin 6) - cosG,
i i

(1 - cosG; ) cos® (2)

'-‘..T(¢,3) : theoretical inverse distance field stirength at one kilometre
in oV/m for the given ezimuth and elevation;

Ky : multiplying constent inmV/m wvhich determines the pattern
Si ze (see paragraph 2.5 belov for derivation of K_L *

n : number of elements in the directionel arrey;

i . denotes the ith elenent ; the array;

F. . ratio Of thetheoreticéfield Strength due to the ith
element in the array relative to the theoretical field
streagth due to the reference element;

[T

(4]

: verticel elevation angle, in degrees, measured from the
hori zontal plaze;

£.(3) : ra<io of vertical 0 horzzontel plane field strength
: redisted by the iz element ateleveilon angle 8;
G, : electrical height of the ith element in degrees ;
S. + electrical spacing of the ith element <7°B the reference
: in degrees ;
. . . . element
03 . orientation of the ith element from the reference
(with respect to True North), in degrees;
0 : azimuth(vith respect to True North ) in degrees;
Vi : electrical phase angle of field strength ¢us 10 the ith

element [with respect to the reference element), in'deg-ees-



Equations (1) and (2) assume that :

- the ecurrent distribution i N the elements is sinuscidal,

there are no losses in t he elements orint he ground,

the antenna elements are base-fed, and

the di stance to.the computation poizt 1S | arge iu relation to the
size Of the array.

2 Deterzination of walues and constants .
2.1 Determination gft he multivlying constant K for an array

The nu&pl yi ng constast K for the |0ss-free case may be computed by

integrating the pover flowv over the heni fS%here deriving an r.m.s. field strength
and conparing the result vith the case VREre the pover i's radiated uniformyin

all directions over t he hemisphere.

Thus :
K=E-/F zv/m
®h
where :
4 : mno-loss multiplying constant (mV/m atl kn);
E '+ reference | evel for uniform radiation over aheni sphere,
s equal to 2sk.95 mV/m at 1 km for 1 kW;
P . antenna input power (kW);
e . rootmean square rsdiation pattern over the
hemisphere which may be obtained by integrating
e(9) at eachelevation angle overthe
hemisphere. The integration can be made using the
trapezoi dal method of approximation, as follows:
na - —~ ¥ . 2 :
e, = [m {i_/_ e(0)_/ +mz=l /[ e(md)] cos mll} (3)
where :
.\ © interval, in degrees, vetveen equally-speced sampling
points atdifferent el evation angles 6; L.
a . an integer from 1l to N, vhich gives the elevation ange€
in degrees vhep multiplied byA, i.e. & = md;
N . one less than the nunber of intervals (N = A~ 1);
e(8) . root mean square radiation pattern given bY €auacion (1) vieh K

equal to 1 at the sPecifi ed ® |cvatioq angle 8 (the val ue
of 8is 0 in tne first term of equation3andmd in the
second term); e(8) is conputed usingequation b
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«(6) = [‘Z T FUiOIF,f(8) co8 ¥idol(Sy cou e):rz “)

LR P LY
where:

i denotesthe ith el enent :

J: denotes the jth elerent;

: number of elements in the array:

v,: difference in phase angles of the field strengths from the ith and jth elements in the array:

S,: angular spacing between the ith and jth elements in the array:

Jo (S, cos 8) : the Bessel function of the first kind and zero order of the apparent spacing betwesn the ith
and jth elements. In equation (4), S, is in radians. HOwever when special tabies of Bessel
functions giving the argument in degrees are used, the values of §, should then be in
degrees.

2.2 Relationship berween field strength and antenna eurrent
The field strength resulting from a current flowing in a vertical antenna clement is:
£ R [cosz(fri:se; —cos G ]‘ 10 @Vim ©
where:

E: field strength in mV/m:

R.: resistivity Of free space (R, = 120n ohms):

l: current at the eurrent maximum. in amperes ':

G: electrical height of the element, in degrees.

r: diginct fromtheant enna, in metres;

6: venial elevation angle, in degrees.

At one kilometre and in the horizontal plane (9 = 0'):
£ = 120xJ(1 —cos G) x 10° mV/m (6)
2x(1000)
hence:
E = 60/(1 = cos G) mVY/m ™

! is the current at the maximum of the sinusoidal distribution. If the electrical beight of the clement is less than 90°, the
base current will be less than /,
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2.3 Determination Of no-loss current at Current maximum

For a tower of wniform cross—section orfor a similartype of
directional array clenent, the mo-loss current at the current maximum is:

Ii = KT, (8)

60 (1 - cosci)

Where:
I,: current at current maxi mumin anperes in the lch el enent:
K : no-loss multiplying constant conput ed as shown i n paragraph
2.1 above;

The base current is given by I, sinG .

2.4 Array power | 066

Pover | 0SSes in a directional antenna systemare-of various types,

i ncluding ground | osses, antenna coupling losses, etc. The less resistance

for the array may be assumed tobe inserted at the current naxinumto allow

f Orall losses. The power Iogs is:

9
Wher e: 1000 4=
B : tot al power lo0ss in kilowatts;

R, ! assumed loss resi stance in ohms (one ohm unless ot herw se
indi cated) for the ich tower*;
I, . current at current maxi mum (or base current if the elenment is |ess

than 90 degrees in electrical height) for the ich tower.

* The loss resistance shall In no vay exceed a value such that the value of
X, (see paragraph 2.5) differs by nore than t€N percent fram that calculated

for a resistance of one ocha.
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To al].ow' for power loss ia the antenna &ys mulciplyinog
constant K can be modified, as follows:
R, =< P Y, (10)
P + B )
where:
K, . wmultiplying cons tant after correction for the assumed
| 0SS resistances
K : no-loss multiplying constant canputed in paragraph 2.1
above;
P . array input power (kw)
P . total paver loss (lkv)
2.6 r.o.s—valueof radiation to he notified for directional antennas
Theradi ation (E. for directional antennas |S decermined as follous:
E. = K e(8) mV/m atl kilometre
2.7 Determnation of expanded pattern values
The expanded pattern is determined as fo%lws: 1/2
Egyp (0,8) = 1.05 [ @] + o ()
vhe re :
Egyp (6.8) = expanded pattern radiation at a particul ar azimuth, @
and a particular elevation angle, 8;
Eq (¢,8) = theoretical pattern radiation at a particular
azimuth, ¢, and a particul ar elevationangle, 6;
0 = quadrature factor, canputed as
0 = Qo 8 (e)
vhe re

of
Q, is the Qon the horizontal plane, and ts normally the greatest

Y
Py
tk foll owi ng three quantities: "2 .
. or 0.25K F
10. 0 ; 10Y? L5 i
Annex 2/p.
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If the elect r{cal hel ght of the shortest tower 18 less than Or equal toO
180 degrees, then: g(8) = f(0) for the shortes tower,
If t he electrical hei ght of the shortest tower 18 greater than 180

degrees, then:

=2 _
g(g):‘fl_}(eu + 0.0625

1.030776

where f(4) for the shortesttower is used.

Note: Inccmparing the electrical height6 of the antenna towers to decermine
the ehortest tower, the total apparent height (as determined by current
distribution) is used for top-| oaded and sectionalized t owers.
2.0 Determinacion of augmented (modified expanded) pattern values

The purpose of the augmented (modified expanded) pattern 16 to put one or
more “patches” on an expanded pattern. Each 'patch" 16 referred to a6an
"augnentation". The augnentation nay be positive (resulting is nore radiation
than that of the expanded pattern) or negati ve (resulting in less radiation
that that of the expanded pattern). Im no case shall the augmentation be 60
negative t hat the augnented (modified expanded) pattern radiation is below t he
t heoretical radiation pattern.

Spans of augnentati on may overlap. That is, an augmentation may i t sel f
be au@enged by a subsequent augnentation. TO ensure that the calculations
are properly made, the augmentations are handled In i ncreasi ng order of
central azimuth of augmentation, starting « True North. Ifsever al
augmentations have the same central azimuth, thenthey are considered in order
of decreasing span (i{.e. the ome withthe |argest span 1is handled first). If

more than one augmentation has the same central azimuth and the same span,

then they are considered in ascending order of their effect.
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1

Evool. 6) = {[Em(v- ) + g0 iAa cos? “30:3.-/01.-)}z (12)

where:
Ewoo(®. 8): augmented (modified expanded) pattern radiation at a particular azimuth. @, and a
particular elevation angle. 8:
Eger(o0. 8):  expanded pattern radiation at a particular azimuth. @. and a paruicular elevation angle, 8:
g(8): same parameter as described for the expanded pattern (see paragraph 2.7):
a: number of augmentations:
A : difference between the azimuth at which the radiation is desired @, and the central azimuth
of augmentation of the ith augmentation. 1t will be noted that A, must be less than or equal
to one-haf of a,:
a: tota span of the ith augmentation:
A, is the value of the augmentation given by the expression :
A, = [Enool®, 9]} = [Ewro. 8)]° (13)
where:
9, central azimuth of the ith augmentation;

Ewop (0, .8): augmented (modified expanded) horizontal plane radiation a the csntral azimuth of the ith .
' augmentation, after applying the ith augmentation, but before applying subsequent

augmentations;

E,ur(,.8): an interim value of radiation in the horizontal plane @l the central azimuth of the ith
' ’ augmentation. The interim value is the radiation obtained from applying previous augmen-

tations {if -anv) to the expanded pattern, but before applying the ith augmentation.
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(to Annex 2)

Equatioas for the calculatios of the sormalized vertical radiation
from top-loaded and typical sectionalized sntessas

Basica“y. the a:]uaIIOI is:
E.

where:
E.: radiation at a desired elevation angle. 8:
Ey: radiation in the horizonta plane.
Specific eguations for top-loaded and typical sectionalized antennas arc given below.

These equations use one or more of four variables A. B. C and D. the values of which ar e given in
columns 6. 7. 8 and 9 respectivety, of Pan [1-C of Annex |

1. Top-loaded antenna (when column 12 of Part JI-A of Aanex 1 is 1)

cos B cos (A sin 6) — 5in 6 sin B sin (4 5in ) - cos (4 + B)

/8 = cos B{cos B — cos (A + B)]
where:
A : electrical height of the antenna tower:
B : difference between the apparent electrical height (based on current distribution) and the actual
height (A):
8 : the elevation angle with respect co the horizontal plane.
Note - When 8 is zero (i.e.. when there is no top-loading). the equation reduces to that of a simple vertical antenna.
2. Secrionalized 1ower (When column 12 of Part 1], S€ecCt ion 1)
[cos B cos (A sin 8) = cos (A + B)] sin (C + D = A) + sin Bcos D cos (C sin 6) = sin 8)
- sn8sinD sin (C sin8) = cos (C+ D = A) cos (4 sin 8)]
fo =
cos &[cos B — cos (A + B)] sin (C + D = A) + sin B{cos D = cos (C + D = A)])
where:

A: actua height of the lower section:

B: difference between the apparent electrical height (based on current distribution) of the lower section
and the actual height of the lower section (A ):

C: acwsal rotal height of the antenna

D : difference betwesn the apparent electrical height (based on current distribution) of the total tower and
the actual height of the cocal tower (C):

8 : wvertical angle with respect co the horizontal plane.

3. The Adainistration proposing to use other types of antenna should furnish
details or’ cheir characteristics together vith a radiation, pattern.



APPENDIX §
(zo Annex 2)

Additional technical information

This Appendix contains additional technical macerial and exampl es of
mechods of cal cul ati on which may be of assistance to Administrations.

L. Examoles Of field scrength calculations for hononeneous paths (see
paragraph 2.3.1 of Annex 2)

a> Determination of the electrical field strength at a given distance
from a station

Consider a station with a power of 5 kW at 1240 k4z. The antenna has
a characteristic field strength for ! kW of 306 @V/wm.

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 (1180 - 1240 kHz) ve obtain a field strength of 188
uV/m from che curve corresponding co 4 =S/m.

Therefore
E=E, Ec 4P = (188)(306)\/5 =1286 uV/m
100 100

b) Determination of the distance at which a given field strength is
obtained

On the basis off the data from the preceding example, at what distance
can a field strength of 500 pV/m be obtained?

Since the antenna involved has a characteristic field strength for
l kW of 306 mV/m and the station power is 5 kW, i.e., conditions different,
from thosz of graphs 1 to 19 (100 aV/m at 1 km), the field strength value must

be determined before referring co the corresponding figure.
The calculated value is

E_= 100E_ = (100)(300)=7 3 . 1 pV/m
EC*/P (306V>
Taxing the corresponding curvz at 4 wS/m in graph 15, we arrive at
73.1uV/a ac 62 km

dew



2. Ew_screnzthwmw
(see paragraph 2.3.2 of Annex 2) .

Consider the following pat h:

T, Si—=_40 mS/m i S,. ms/ R,

) d, = 30 km bl

v ‘,-60km

a) For a 25 kW station at 1000 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 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 oS/m curve.

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

From the 2 mS/m curve, we obtain a field of 141 pV/m at 39.5 km.

Lastly, we calculate the field strength:

E "(l-.) c:) P = (141)(100)\/25 = 705 pV/m
1007 1007

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

First we determine the field strength:
Eo = 100E = (100) (500) = 100 pV/am
AT
E. /F (1001 /25

Following the 40 wS/am curve of graph 12, we note chat at 30 ka the
field strength is 2.8 aV/m. This value is higher than the one we seek

(0.1 aV/m) and therefore ve shall have a distance greater than 30 ka.

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



Following the 2 mS/m curve, we find the 100 pV/a concour at 66 km
giving Us the equivalent distance. The true distance is 46 + (30 - 9.5)=
66.5 km. :

3. Path parameters

If and respectively art che latitude and longitude of the
transmitting teminbg[, and a, and b, are chose 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 d° 'km
where:

d® = arc cos [ sin a, Sin ap + cos ap cos a; cos (bR - bT) ]
3.2 Azimuth of the path from either terminal

For the transmitting terminal, for example,

i - d° sin a
ar = arc Cosfsm a; - cos s T

sin d° cos ar

decermined such that 0" < a <180°. The geographical bearing in ‘degrees East

of North co the receiving terminal is aq if sin (by = bs) > 0 or is
(360° - al’) if sin (bR - br) <0. The same equation, with the latitudes

reversed, is used for the receiving terminal.

w.n

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

a = arc sin { sin ap cos d°® =+ cos ar sin d° cos ar ]
b=bT+k
where:
d°=d_ ko
111.1%8
k = arc cos (_C0S & - sin ap sina, it gip (bg = 5p) 20

cos E-I COoS a

k = - arc cos (€0 & = sir,apsinay g gin (bz= bp) <

CO0S a, CO0S a
T

Note chat the transaicting location was used in these equatioas for a
and b, but alternatively the receiving location may be used.



4

. Example illustrating the application of the 502 exclusion principle (see Section 4.7.2).

Interfering

Interfering

Individual

Calculated

Signal Field Strength Interference RSS Remarks
(1) Protection Contribution
Ratio
(uV/m) (uv/m) (puV/m)
A 140 20 ¢ 1 2800
C 130 20 ;1 2600 3821 /ATy C? )
() 125 20 ¢ 1 2500 Individual contributio
greater than 50Z of
/AT + C?
therefore,
45606 /JA? + C?7 + p?
D 65 20 5 1 1300 Individual contributio
less than 50Z of
VAT + C? ¢+ n?
therefore, disregard
£ 52 20 &1 1040 idem

(1) 1In descending order of individual interference contribution,




5. The following matrix chovs tie conditions of application of the
protection criteria as irslicatsd in Sections 4. 9.2 ard 4. 9.3
Section nober 4. 9.2.1 4. 9.2.2 4923 4. 93 4,93 4.93
§ : cocorel | en=cliire! co~ls el od rnt chanel | dIveent Camnel | gl jneaer comamat
Corime feengTe azatien Ve rurhctise dow sl piohe
Qass of zoca=ad A 5, C A B, C A A 8, C
Protect= oz LZRoegve | Scruve I Jgoanw LTIITTNIve rashave ot 12 SR !
Procecied cozas Frcave gosc.aave '
grard.ave conas gaidave garigve e
g E 1) exrespadirg | £ E carresyording
o3 = t te goee| o= to valie of
e are=t |
Valic o be =] Adjyxcenz myIee ) !
geater of . daytize
protaczed 4 E - corel grostave )
am 2) | =@ 2) |Egn<E, caytize 2) | 2) | granteve
graschave oom Eu
v
Hov E is Noc Noc a7 o Soc Nec
outaed | acolicsble | scnlicable : aalicable apalicatle zrplicable
Were £ is Noc hot Saatiem 73 Not Nez
ealoulabed spalicsble | gmalicabie <ite gonlimable acalireble applizable
is sppliad . =) o= unan s -] nos
ractio raco fiold srenzth raclo 3t radio
| ac the scanin
applisd appliad size is moc to| appld appliad applisd
scparacely | seporacely te eceeded 2| sepeTacely separarely separxcely
Ce moceczed ° .
cmtax .
/
Notes: 1) grounéwave or 50%skywave contour, whichever is farther fram the
site.
2) For Class A stations notified after the date of signing of this

Agreement, the value of the protected contour corresgords to the
usabl e field strength, E,



APPENDIX 6
. (10 Annex 2)

Metbod Used f Or Calculating Sectionalized Antenna RadiarjonCharacteristics

(The coiumns referred to below are tnose of Part 1" Section 1 Of Annex 1)

L Sectionalized tower, when the value entered in column 12 is 3.

2 cos (PO sin 8) cos [(A + 90) sin 8] + cos (4 sin 8) — cos A

) =
/@ cos &3 — cos A)
where:
A : electrical height of bottom section:
6 : €evation angle.
2. Sectionalized tower, when the value entered in column 12 is 4.
®) cos (A sin 8) [cos (A sin 8) - cos A]
f cos 8(1 — cos A)
where:
A: €dlectrical height of bottom section:
8 : elevation angle.
3. Sectionalized tower. when the value entered in column 12 is 5.
cos (A sin 8) ~ cos A . CD cos 8 {cos (A sin 8) + {cos [(4 + B) sin 6]}
cos 8 Cl-sin' 8
1) = =
1+ — —~cos A
c
where:

A : dectrica height of bottom section:
B : dectrical height of top section:
C: current distribution factor:

D : ratio of maximum eurrent in top section to maximum current in bottom section:

8 : elevation angle.
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4. Sectionalized tower, when the value entered in column 12 is 6.

cos (A sin ) — cos (4 — B) cos (B sin ) + 50 0 5in (4 — B) sin (B sin 6)
16 =  cos8[l —cos(d— BT -

where:
A : total electrical height of tower:
B : electrical height of lower section:

8 : elevation sngle.

S. Sectionalized tower. when the value entered in column 12 is 7.

C {cos (A sin 8) = COS A] + cos (B Sin 8) — [cos (B ~ A) cos (A sin 6) + sin (B —~ A) sin 8 sin (A sin 8)]
/& = C[l —cos A] + cos 8 [1 — cos (B — AN

where:
A : electrica height of lower section:
B : total electrica height of antenna
C: ratio of the loop currents in the two sections;

8 : elevation angle.
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Sectionalized tower, when the value entered in column 12 is 8.

I f 6 = 0: . f8 =1

Jreal component? + umapnary compogent”

I f 8>0: J(8) = C

The real component is equal to:

[ 2.28 cos 8

L1 -

The imaginary component is equal to:

i - i 1.14
D cos 6 {sm [(A < B) sin 8] .

. i 14 (B - A)]-2sn(1.148) cos (A sin 8
Sne Il —sn e [Sln (1.14 ( )] ( ) ( )

sin € sin (A + B) sin 8] ||
-+
1.14

where:
electrical height of lower section of cower:
. electrical height of upper section of tower:

. scaling factor so that f(8) is | in horizonta plane:

o N w >

. absolute ratio of the real component of current to the imaginary component of current at the point oOf
maximum amplitude;

8 : elevation angle.

Nore: 1 .14 is the ratio of velocity of light to propagation velocity along radiator.
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1. Sectionalized tower, when the value entered in column 12 is 9.

cos (A sin 6) [cos (B sin ) + 2 cos (A sin 8)]
Jcos®

J(® =

where:
A : electrical height of centrt of bottom dipole:
B : electnical height of centre of top dipole:

8 : elevation angle.
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APPENDIX 7
(To Annex 2)

EXTENDED HOURS OF OPERATION

This Appendix contains special technical and operati{onal criteria that
apply to stations authorized for extended hours of operation pursuant to
Art fcle VI of this Agreement. Additionally; methods used for conducting
interference calculations regarding such operations are described and

exemplified.

Special criteria

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

During extended hours of operation, a station shall
use its daytime or nighttime facilities with
radiation adjusted downward as necessary tO meet
the protection requirements of Annex 2.

During extended hours of operation, a station shall
provide full protection to each duly notified and
accepted co-channel nighttime station in the other
country in accordance with Annex 2 and this
appendix. This protection is to be provided
without regard to when the notification is made.
Hence, {t may be necessary to further adjust the
operation of an extended hours station as a result
of subsequent not if ications.

Permissible levels of radiation from stations
engaging in extended hours of operation may be
determined by application of diurnal factors.

Diurnal factors are calculated from the formulas
contained in Section 3.5 of Annex 2, and are
represented graphically in Flgures 5A and 5B of
Annex 2.

Povet radiated during extended houts of operation
shali not exceed the highest power that provides
the required protection and, in any event, shall
not exceed 500 watts.



BASIC PROCEDURE

The following basic procedure and illustration describe the

application of the diurnal curves vhen calculating protection required
pursuant to Section 6.9.2.3 of Annex 2 for a class B station from a daytime-
only station operating during the post-sunset period. A similar procedure may
be used for the pre-sunrise period. If the protected station is a class A
station, a similar approach for applying diurnal factors 16 applied except
that protection will be determined in accordance with Section 4.9.2.2 of

Annex 2.

1.

Determine the nighttime RSS limitation of the co-
channel nighttime station6 vhich may be affected by
the proposed extended hours operation of the
subject station. The {ndividual limits vhich
determine the RSS limitations of these nighttime
stations shall also be identified.

The perwissible interfering 10Z skywave limit
from the post-sunset operation of the subject
station must not exceed either 50X of the existing
RSS of the nighttime stations or the lowest
individual limits which are part of the RSS
determinations. Identify the most restrictive
skywave limit vhich will not increase the RSS of
any affected nighttime stations. Based on tais
most restrictive limit determine the permissible
radiation from the subject station vhich will not
exceed this l{mft tovard the pertinent protected
station for full nighttime protection.

Use of the diurnal curves will generally increase
the permissible radlatlon of the proposed post-
sunset operation. In order to apply the diurnal
curves, it 4s necessary to determine the time Of
sunset at the mid-point of the path betveen the
site of the subject station proposing extended
hours operatfon and the site of the nighttime
station to be protected. First, add the proposed
period of extended operatlon to the local sunset .
time of the station proposing extended operation,
then subtract the sunset time of the path mid-point
from the time of the extended operation. With this
time difference enter the diurnal factor curves,
Ffgure 5B of Annex 2, «ith the appropriate
frequency, and read the diurnal factor, or use the
formula contained in Paragraph 3.5 of Annex 2 to
calculate the proper diurnal factor. Diurnal
factors greater than one shall not be used. The
sunrise and sunset times for each month shall be
determined as of the 15th day of each month and
adjusted to the nearest quarter-hour.



Divide the peraissibleinterfering 10X skywave
signal toward the protected station on the path
selected, by the diurnal factor. This produce6 the
permissible signal adjusted by the diurnal factor,
vhich can be radiated during the post-sunset
operating period. Wich the proposed permitted
signal {ncreased by the diurnal factor, the
proposed post-sunset power may be calculated by
direct ratio (using the square root of the power).

In lieu of making monthly power ad justments, a station
may operate year-round with a uniforxz power not to exceed the
pover calculated on the bas{s of the "worstcase™ month.



ILLUSTRATION

Assume that a daytime-only gtation operates in the state of Chihuahua
with the following particulars: -

Prequency: 1590 kHz; Pover: 1 kW; RMS: 309 oV/m
Coordinates : 28°16'36” N 105°29'16" W
Antenna:  Nen-directional with height of 90°

I; {s assumed further that {t is desired to operate the station
60 minutes past sunset and it is necessary to determine the maximuz pover
per=‘ssible using the daytime antenna system cha: vill provide requisite
protection in accordance with Section 4.9 of Annex 2. The first step isto
dectermine the nighttime RSS |limits of affected nighttime co-channel stations.
In order to demonstrate calculation procedures in accordance with Section 4.9
of Annex 2, assume that there is a nightziwe station in the state of Texas.

Assume, for example, that the RSS lini{tation of the station in Texas
is determined to be 4.58 mV/m and that the smallest contributor {s 3.} oV/m.
The maximum new contribution may not exceed 50X of the nighttime RSS (which
would be 2.29 nV/m) or the smalliest contributor that isalready in the RSS
limitation (inthis case 3.1 aV/m). Thus, the maximua nev contribution
permitted is 2.29 »V/m. A summaryof the calculations is as follows:

(a) Coordinates of protected Texas station: 33°31'1€7 N; 101°46"28" W

(b) Site-to-site distance betveen stations: 682.68 km.
(From Appendix 5, Annex 2)

(c) Coordinates of path mid-point: 30°54'437 N; 103°40'21° W
(From Appendix 5, Annex 2)

(d) Calculated sunset at Chihuahua site for December 15: 17:07.57 CST.
(From 3.6, Annex 2)

(e) Calculated sunset at path mid-poinc for December 15: 16 :54.50 CST.
(From 3.6, Annex 2)

(£) The 10% skywave field strength (SWF)at 682.68 km: 0.102 aV/m per
100 aV/z at 1 km. (From 3.4, Annex 2)

(g) Elevation angle 6:14” . (From 3.2, Annex 2)
(h)f(8)1s0.95.(From 3.2, Annex 2)

From the foregoing it is seen thaz when{z 1S 60 minutes past sunseC a:
the Chihuahua site it is 73.07 minutes (or 1.218 hr) past sunset at the path
mid-point (SS +1.213 hr)__.Using this value and Fig. 53 or Formula (6) the
diurnal factor to be applied for the pathto the Texas statfon i{s determined
co be 0.9185.



Since the maximum ncv contribution musc not exceed 2.29 amv/m in this
example, the maximum 10Z intetfering signal under full nighttime condition6 is
2.29/20 or 0.1165 mV/m. Therefore, at the vertical angle, the perzmissible .
radiation for thfs condition Is:

(0.1165)(100) = 11.45 = 112.26 wV/m
(Sw7) 0.102

In the horizontal plane the permissible radiation is:

112.26 = 112 25 = 118.16 aV/am
£(8) (0.95)

However, since the diurnal factor is less than one, it can be applied to
increase the radiation that is permitted: (118.16) /(0.9186) =128.63 aV/m
which s the maximum post-sunset radiation permicted. Since this value is
less than the 309 mV/m radiated by the station using its daytiwe 1 kW
facilities, the pover must be adjusted downward for the extended hours

operation. This can be calculated as follows:

(permissible radiacion)? (1000) = (128.63)%(1000) =173.3 Watts
(antenna radfatlon @1 kW)2 (309)2

Thus, it {s shown that the maximum pover that the’ Chihuahua staticn
could use during extended hours of operation is 173 Watts..

This same procedure vould be applied to each of the affected co-channel
nighttime stations. The lowest power calculated in this manner would be that

which vould be permitted.



