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PREFACE

The Electromagnetic Compatibility Analysis Center (ECAC) is a Department of
Defense facility, established to provide advice and assistance on electromagnetic
compatibility matters to the Secretary of Defense, the Joint Chiefs of Staff, the military
departments and other DoD components. The Center, located at North Severn, Annapolis,
Maryland 21402, is under executive control of the Assistant-Secretary of Defense for
Communication, Command, Control, and Intelligence and the Chairman, Joint Chiefs of
Staff, or their designees, who jointly provide policy guidance, assign projects, and establish

“priorities. ECAC functions under the direction of the Secretary of the Air Force and the
management and technical direction of the Center are provided by military and civil service
personnel. The technical operations function is provided through an Air Force sponsored
contract with the 1T Research Institute (11 TRI).

This report was prepared for the Systems Research and Development Service of the
Federal Aviation Administration in accordance with Interagency Agreement
DOT-FA70WAI-175, as part of AF Project 649E under Contract F-19628-76-C-0017, by the
staff of the |IT Research Institute at the Department of Defense Electromagnetic
Compatibility Analysis Center.

To the extent possible, all abbreviations and symbols used in this report are taken from
American Standard Y10.19 (1967) “Units Used in Electrical Science and Electrical
Engineering’ issued by the USA Standards Institute.

Reviewed by:

|4l

J G. PREIS, J'. M. DETERDING
Prolect Engineer, ITR! _ Director of Contractdr Operations
Approved by'
R. E. BEERY _ M. A. SKEATH
Colonel, USAF Special Projects
~ Director Deputy Director
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Symbol

oz
b

Approximate Conversions to Metric Measures

When You Know

inches

yards
miles

square inches
square foet
square yards
square miles
acres .

ounces

pounds

short tons
(2000 1b)

teaspoons
tablespoons
fluid ounces
cups

pints

qQuarts
gnilons
cubic feet
cubic yards

Fahrenheit
temperature

Multiply by To Find
LENGTH
*2.5 centimeters
30 centimeters
0.9 meters
1.6 kilometers
AREA
6.5 square centimeters
0.09 square meters
0.8 square meters
2.6 square kilometers
0.4 hectares
MASS (weight)
28 grams
0.45 kilograms
0.9 tonnes
VOLUME
5 millititers
15 milliliters
30 milliliters
0.24 liters
0.47 liters
0.95 liters
38 liters
0.03 cubic meters
0.76 cubic meters

TEMPERATURE (exact)

5/9 (after
subtracting
)

Celsius
temperature

METRIC CONVERSION FACTORS

Symbo!

cm
cm

T

L

195 20| 2

.1

*1in = 2.54 (exactly). For other exact conversions and more detailed tables, see
NBS Misc. Publ. 236, Units of Weights and Measures, Price $2.26, SD Catalog
No. C13.10:2886.

jcm |

Approximate Conversions from Metric Measures

Symbol When You Know Muitiply by To Find Symbol
LENGTH
mm millimeters 0.04 inches in
cm centimeters 0.4 inches in
m meters 33 feet ft
m meters 11 yards yd
km kilometers 0.6 miles mi
AREA
cm? square centimeters 0.16 square inches in?
m? square meters 1.2 square yards vdz
km? square kilometers 0.4 square miles mi?
ha hectares (10,000 m2) 2.5 acres
MASS (weight)
9 grams 0.035 ounces oz
kg kilograms 2.2 pounds tb
t tonnes (1000 kg) 11 short tons
VOLUME
mi milliliters 0.03 fluid ounces floz
1 fiters 21 pints pt
| liters 1.06 quarts qt
1 liters 0.26 gallons gal
md cubic meters 35 cubic feet 73
m? cubic meters 1.3 cubic yards yd®
TEMPERATURE (exact)
°c Celsius 9/5 (then Fahrenheit °F
temperature add 32) temperature
°F
°F 32 986 212
- 40 0 120 80 200
-40 -20 2 L] L) 100
'C 7 t

Il '9G-LL-QY-VYV4
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FEDERAL AVIATION ADMINISTRATION
SYSTEMS RESEARCH AND DEVELOPMENT SERVICE
SPECTRUM MANAGEMENT STAFF

STATEMENT OF MISSION

The mission of the Spectrum Management Staff is to assist the Department of State,
Office of Telecommunications Policy, and the Federal Communications Commission in
~assuring the FAA's and the nation’s aviation interests with sufficient protected
elect’romagnetic telecommunications resources throughout the world to provide for the safe
conduct of aeronautical flight by fostering effective and efficient use of a natural
resource--the electromagnetic radio-frequency spectrum.

This objective is achieved through the following services:

¢ Planning and defending the acquisition and retention of sufficient radio-frequency
spectrum to support the aeronautical interests of. the nation, at home and abroad, and
spectrum standardization for the world’s aviation community.

¢ Providing research, analysis, engineering, and evaluation in the development of
spectrum related policy, planning, standards, criteria, measurement equipment, and
measurement techniques.

¢ Conducting electromagnetic compatibility analyses to determine intra/inter-system
viability and design parameters, to assure certification of adequate spectrum to support
system operational use and projected growth patterns, to defend the aeronautical
services spectrum from encroachment by others and to provnde for the efficient use of
the aeronautical spectrum. '

ODeveloping automated frequency-selection computer programs/routines to provide
frequency planning, frequency assignment, and spectrum analysis capabilities in the
spectrum supporting the National Airspace System.

* Providing spectrum management consultation, assistance, and guidance to all aviation

_interests, users, and - providers of equipment and services, both national and
international. -

iv
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EXECUTIVE SUMMARY

As a joint venture of the United States (US), Canada, and
the European Agency (ESA), an'experimental aeronautical
satellite (AEROSAT) system is presently being developed. AERQSAT
will provide an evaluation of communications and position-fixing

techniques for aircraft flying transoceanic routes.

The Federal Aviation Administration (FAA) is directing US
participation in the program. FAA requested that the DoD Electro-
magnetic Compatibility Analysis Center (ECAC) determine means by
which the AEROSAT satellite-to-aircraft VHF link can operate com-
patibly with the inband international air-to-ground communications

- system (terrestrial system).

Operational conditions were evaluated to determine possible
interactions between AEROSAT and the VHF user community. Usage in
the VHF frequency band (125.4-132.0 MHz) was ascertained and repre-
sentative VHF equipment electrical parameters were determined. AEROSAT
electromagnetic compatibility (EMC) equipment specifications and oper-
ational constraints were established to preclude interference to the
VHF-user community. The FAA-proposed frequency plan, whereby AEROSAT
frequencies would be assigned midway between the 50-kHz channels pre-
sently used in the 125.4-126.0 and 131.4-132.0 MHz frequency bands,

was shown to be feasible.

In Volume I of this report, only the US and Canadian environ-
ments were addressed. This volume extends the analysis to include
a worldwide environment based on terrestrial-system information
available to ECAC. The final results show that by: (1) developing
AEROSAT avionic and satellite receivers to meet recommended adjacent

channel rejections; (2) preventing use of the AEROSAT system near

v



FAA-RD-77-56, II
EXECUTIVE SUMMARY (Continued)

European coastlines and groﬁnd stations located in the Pacific
area; and (3) coordinating operationally with a small number of
terrestrial ground stations, the AEROSAT system may operate as in-
tended and have a full complement of frequencies available for use

over the Atlantic and Pacific Oceans.

Co-channel operation of Aerosat and other VHF-users was
not considered in this analysis.

vi
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SECTION 1

INTRODUCTION
BACKGROUND

The United States, Canada, and the European Space Agency (ESA)
are cooperating in the development of an aeronautical satellite
program designated AEROSAT.! The Federal Aviation Administration
(FAA) is directing the US participation in the AEROSAT program.

The Electromagnetic Compatibility Analysis Center (ECAC) has
been tasked by FAA to perform an electromagnetic compatibility (EMC)
analysis, a portion of which is concerned with the interactions of
AEROSAT VHF 1links with existing VHF usage in the 118-136 MHz aero-
nautical mobile band. The purpose of the analysis is to determine
the compatibility of the AEROSAT-VHF system with the terrestrial VHF
system and, if required, to develop methods that will provide for

compatible operation.

The initial analysis (Volume 1) of the results of the AEROSAT

VHF analysis was completed by ECAC in November, 1975. Volume 1
contains detailed system descriptions of the AEROSAT and terrestrial
VHF systems, as well as characterizations of propagation, antenna
patterns, and degradation thresholds; results and recommendations
provide guidelines for AEROSAT aircraft receiver development that
are applicable worldwide, and guidelines for satellite receiver
development that pertain only to the enviromment in the US and

Canada.

! Memorandum of Understanding on a Joint Programme of Experimentation
and Evaluation Using an Aeronautical Satellite Capability Between
the US Department of Transportation, Federal Aviation Administration
(FAA), the European Space Research Organization (ESRO), and the
Government of Canada, August 2, 1974.

1
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OBJECTIVES

The objectives of the study were to complete the analysis of
AEROSAT VHF compatibility with the terrestrial VHF system, based
“on available worldwide data concerning the terrestrial system,
and to provide any necessary guidelines in addition to those given

in Volume 1.
APPROACH

Information concerning frequencies and technical characteristics
of stations now using the AEROSAT VHF bands was collected from several
sources available to ECAC, and the information was correlated to pro-

vide the worldwide environment in which AEROSAT VHF links must operate.

In order to determine the effect of VHF transmitters on the AEROSAT
satellite; interfering power levels at the satellite were calculated and
cdmpared with maximum allowable interfering signal levels. The results
were combined with results contained in Volume 1 to develop a required

satellite selectivity characteristic.

Potential interference from AEROSAT aircraft to equipments in
the aeronautical mobile service was analyzed by considering the selec-
tivity of the aeronautical mobile equipments, the coupling between.
AEROSAT aircraft and aeronautical mobile eqdipments, and the locations
of ground stations and aircraft that are potential victims. Recommen-
dations concerning geographical operating areas for AEROSAT aircraft
_ were'made based on the distance separation required to avoid receiver

degradation.
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SECTION 2

ANALYSIS
PROCEDURE

System descriptions and technical characteristics of the

AEROSAT VHF and terrestrial VHF systems are provided in Volume 1.

Four potential interference situations, depicted in FIGURES

1 through 4, are considered in this analysis. These situations are:

1. Terrestrial system potential interference to the
AEROSAT satellite;

2. Terrestrial system potential interference to AEROSAT
avionics;

3. AEROSAT satellite potential interference to terrestrial
system receivers; and

4. AEROSAT avionics potential interference to terrestrial

system receivers.

These situations, except for interactions involving US/Canada ground

equipments, are discussed in the following subsections.

TERRESTRIAL SYSTEM POTENTIAL INTERFERENCE TO THE AEROSAT SATELLITE

General

Each AEROSAT satellite will receive up to four carriers containing
voice or data; carrier center frequencies will be chosen from the fol-
lowing set of frequencies: 131.425, 131.475, 131.525, 131.575, 131.625,
131.675, 131.725, 131.775, 131.825, 131.875, 131.925, and 131.975 MHz.
The satellite VHF-to-C-band (5.0-5.25 GHz) repeater will be channelized
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AERUSAT SYSTEM f TERRESTRIAL SYSTLM

FIGURE 1. TERRESTRIAL SYSTEM POTENTIAL INTER-
FERENCE TO THE SATELLITE RECEIVER.

Section 2

AEROSAT SYSTEM ' TERRESTRIAL SYSTEM

FIGURE 2. TERRESTRIAL SYSTEM POTENTIAL INTER-
- FERENCE TO THE AEROSAT AVIONICS
RECEIVER.
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AEROSAT SYSTEM TERRESTRIAL SYSTEM

FIGURE 3. AEROSAT SATELLITE POTENTIAL INTER-
FERENCE TO THE TERRESTRIAL SYSTEM
RECEIVERS.

AERQSAT SYSTEM

TERRESTRIAL SYSTEM
FIGURE 4. AEROSAT AIRBORNE TRANSMITTER POTENTIAL

INTERFERENCE TO THE TERRESTRIAL SYSTEM
RECEIVERS.

Section 2
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and limited; that is, each VHF uplink frequency will be filtered

and hard-limited before being converted to C-band and transmitted

to the earth station. The VHF antenna on-board the satellite will
have an earth-coverage pattern with an approximate gain of 10 dBi.
‘The two AEROSAT satellites will be located at approximately 15°W and
40°W longitude, over the Atlantic Ocean. In later phases of the
program, the satellites may be moved to the Pacific area, in which
case the satellite locations will probably be 155°W and 180°W longi-
tude. -

Ground Station Data

Since each satellite antenna pattern will cover a large portion
of the earth's surface, andisince both Atlantic and Pécific satellite
locations are contemplated, a world-wide environment of terrestrial
system grouﬁd stations must be considered. The 131.4-132.0 MHz band
of interest is primarily used by civilian agencies worldwide. The
data available at ECAC concerning the usage of this band outside the
US and Canada is contained in lists compiled by the International
Telecommunications Union (ITU), the Interﬁational Civil Aviation
Organization (ICAO), and the International Air Transport Association

(IATA) .

The completeness and accuracy of the available data is questionable.
The ITU lists, which are the only lists containing geographical coordi-
nafes and power outputs of the ground stations, contain only a small sub-
set of the ground stations appearing in the ICAO lists. The ICAO lists,
while containing more equipments than the ITU lists, are not available
for all parts of the world. For example, no ICAO list is published for
Australia and New Zealand. In addition, several of the ICAO and IATA
lists are not recent (South America: June 1971, South East Asia/Pacific:
December 1970). The ICAO and IATA lists of European ground stations,

however, are recent (1975) and contain essentially the same information.

6
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In order to proceed with the analysis, certain assumptions?
were made concerning the characteristics of the ground stations:
geographical coordinates of the ground transmitting antenna were
assumed to be the coordinates of the airport serving the listed
city; if no airport was in the vicinity of the listed city, center-
city coordinates were used. Except for the few instances where
transmitter power was available from ITU lists, the assumption was
made that power was 50 watts for all stations except extended range
stations, which were assumed to use 1000-watt transmitters. All
antennas were assumed to be omnidirectional. It was assumed that

no frequency offsets were used by the ground stations.

The selected ground station coordinates are sufficiently
accurate for calculation of received power levels at the satellite,
considering the large distance between the earth's surface and the
geostationary orbit. The assumptions concerning transmitter power,
antenna gain, and frequency offset, however, are based on equipment
usage in the US and Canada, and are subject to verification. It is
quite possible, for example, that highly directional antennas are
used by European extendgd range stations and that frequency offsets,
similar to those used by Aeronautical Radio Inc. (ARINC) in the US,

are used by closely situated European stations on the same frequency.

Interference Power Received by the Satellite

General. Ground stations in the 131.4-132.0 MHz band are pre-
sently assigned to frequencies at integral multiples of 50 kHz; that
is, at 131.4 MHz, 131.45 MHz, 131.50 MHz...., with the exception of

two stations in France. One station is listed? as operating at

2ECAC (ACV) Letter to FAA dated December 15, 1975, Subject: Support
Data for AEROSAT.

3Frequency Assignments in the Band 117.975-136 MHz, European Area,
Paris Office Com List No. 3, Eighteenth Edition, International Civil
Aviation Organization, June 1975.
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131.425 MHz (Paris, Le Bourget Airport), and the other is listed
at 131.975 MHz (Calvi, Corsica).

The interference power received at the satellite from each
ground station and from a typical aircraft communicating with
each ground station was calculated as follows: slant range from
ground stations to each potential satellite location was calcu-
lated, and free-space propagation loss was determined for each
'patha_ Maximum sgintillatibn gain expected one percent of the
time and maximum multipath gain of the interfering signal were
calculated based on elevation angle and ground station location
(see Volume 1). Satellite antenna gain of 10 dBi, polarization
loss of 3 dB (linear to C1rcu1ar), and assumed ground-station
power and antenna gain were added to the modified propagation
loss to determine the interference power at the satellite antenna
terminals. The results of these calculations are presented in

detail in the computer listings contained in APPENDIXES A and B.

On-Tune Interference. The interference power level listed
in APPENDIX A for both 131.425 MHz and 131.975 MHz is -135 dBW,
resulting from emissions of stations at these frequencies. The
level of the desired carrier at the satellite ranges“ from -157
to -135 dBW/mZ, which may be expressed in terms of power level
at the satellite antenna terminals by utilizing the following

expression:

GA2
r = Pa (ﬂ‘) (1)

“satellite Specifications, AEROSAT Space Segment Program Office,
Issue D,. January 12, 1976.
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where

P = the received power level, in watts

Pd = the power density at the antenna, in watts/m?

= the antenna gain, in dBi

- A = the signal wavelength, in meters.

Using the satellite antenna gain of 10 dBi, the desired signal
level is calculated to be in the range from -151 dBW to -129 dBW.
Thus, the interference power of -135 dBW may exceed the carrier
power by up to 16 dB. This ratio will cause interference to the
satellite link, since the maximum acceptable interference level

is 1.2 dB below the carrier power.>

Atlantic Satellite Selectivity. The maximum interference
power levels shown in APPENDIX A occur at frequencies of 131.4,
131.55, 131.6, and 131.75 MHz, which correspond to the frequencies
used by the extended range stations; power level at these fre-
quencies is -122 dBW at the output of the satellite antenna.
Typical interference power level, as shown in APPENDIX A, is -135
dBW with interfering signals from numerous ground stations 25 kHz

above and 25 kHz below each possible AEROSAT frequency.

Since scintillation and multipath are rarely at a maximum
simultaneously, the maximum undesired signal strength from a
particular transmitter (as calculated in APPENDIX A) occurs only
a tenth of a percent of the time. The probability that the un-

desired signals from two transmitters would be at a maximum

SInterference Considerations for the AEROSAT Satellite Specifica-
tion, AEROSAT Space Segment Program Office, Noordwijk, Holland,
December 17, 1975.
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simultaneously is extremely low. Therefore, although there are
many transmitters in each terrestrial system channel, it is as-
sumed that they do not combine to produce a higher undesired

signal strength at a satellite than the highest undesired signal

strength from any single transmitter.

‘To determine the total environmenf (subject to data limita-
tions) in which the Atlantic satellite must operate, the results
‘of APPENDIX A were examined along with the results of similar
calculations detailed in Volume 1 for the US and Canada. Results
from‘Volume 1 were modified to reflect future plans® of ARINC to
reduce high-power (100; 200, and 500 W) stations to approximately
50 watts. The combining of these results shows that any of the
twelve possible AEROSAT channels (131.425 MHz, 131.475 MHz, 131.525
MHz...) may be. used if the selectivity around the channel is de-

signed to 6perate in the presence of the following signals:

-135 dBW at *17 kHz
-122 dBW at £25 kHz.

This selectivity requirement, however, does not take into
accdunt the possible instability of the interfering transmitter.
ICAO standards7 for VHF ground and airborne -stations require a
stability of +.005% unless an offset carrier system is used. An -
offset carrier may never be more than 8 kHz from the nominal fre-

quency; in a 4-carrier offset system (carriers at plus and minus

6Meeting, R. Jones, FAA, S. Nardone, ARINC, and J. Preis, ECAC,
October 6, 1975. .

"International Standards and Recommended Practices, Aeronautical
Telecommunications, Annex 10 to the Convention on International
Civil Aviation, Volume 1, Third Edition, International Civil
Aviation Organization, Montreal, Canada, July 1974,

10
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2.5 kHz and plus and minus 7.5 kHz), stability required is *0.5
kHz; in a 5-carrier system (carriers at zero, plus and minus 4 kHz
and plus and minus 8 kHz), stability required is *40 Hz. Inter-
fering signals at *17 kHz from AEROSAT frequencies are from offset
carrier (5-carrier) systems and are thus relatively stable, but
interfering signals at *25 kHz from AEROSAT frequencies are re-
quired only to be within approximately +6 kHz of the nominal center
frequencies. The selectivity of the satellite repeater must allow
for the *6 kHz instability in the interfering signal; satellite re-
peater stability is #1 part in 107 and does not contribute signifi-
cantly to frequency drift. The resulting interfering signal environ-

ment is:

-135 dBW at +17 kHz
-122 dBW at %19 kHz.

In order to reduce the interference power to 1.2 dB below the carrier
power (-151 dBW minimum), the selectivity of each channel in the satel-

lite must be as follows:

minimum 17 dB rejection at *17 kHz

minimum 30 dB rejection at *19 kHz.

TABLE 1 provides a tabulation of the number of ground stations
in the field of view of an Atlantic satellite. As indicated in this
table, not all AEROSAT frequencies will be subject to interfering
signals at *17 kHz. In particular, if a wider satellite receiver
bandpass is desired for surveillance experiments, either 131.425 or
131.975 MHz may be used, since the closest interfering signals are
at -21 kHz and *25 kHz respectively (assuming that operational coordi-

nation with the two on-tune ground stations is possible).

11
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TABLE 1

GROUND STATIONS, IN 131.4-132 MHz BAND,

WITHIN VIEW OF ATLANTIC SATELLITES

* Number of Stations at:

£-25 kHz

Possible AEROSAT
Frequency, f

Number of Stations at:

£-21 kHz | £-19 kHz | £-17 kHz (MHz) £417 kHz | £+19 kHz | £+21 kHz | £+25 kHz
682 1 0 0 131.425P 0 0 0 54
54 0 0 0 131.475 1 0. 1 70
70 1 0 1 131.525 0 2 0 422
422 0 1 0 131.575 4 2 0 492
492 4 2 0 131.625 1 0 1 37
37 1 0 2 131.675 0 3 0 86
86 0 6 0 131.725 0 0 0 732
732 0 0 0 131.775 3 0 0 75
75 0 1 4 131.825 0 4 0 47
47 0 0 5 131.875 0 8 0 72
72 0 4 2 131.925 0 0 0 57
57 0 0 0 131.975° 0 0 0 104

a . .
Extended range stations at this frequency.

®One ground station in France at this frequency.

II ‘9S-L,.-QY-VVd
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Pacific Satellite Selectivity. Typical received power levels
at Pacific satellite locations will be similar to those at Atlantic
satellite locations, with the exceptions that received power at
131.944 MHz may be as high as -113 dBW (see Volume 1) and received
power at 132.0 MHz may be as high as -117 dBW, as shown in APPENDIX B.
The satellite selectivity recommended for the Atlantic satellites
(above) will not necessarily be sufficient to allow interference-free
operation on 131.925 or 131.975 MHz in the Pacific area. However,
since the satellites will primarily be used in the Atlantic area, with
Pacific area use only a possibility, general selectivity requirements
should not be based on signals that will only occur in Pacific areas.
The recommended selectivity will be acceptable if 131.925 and 131.975
MHz are not used in the Pacific or if operational coordination with

the two stations at 131.944 MHz and 132.0 MHz is possible.

TERRESTRIAL SYSTEM POTENTIAL INTERFERENCE TO AEROSAT AVIONICS

The AEROSAT aircraft will receive transmissions from the satel-
lite in the 125.4-126.0 MHz band. Each satellite will transmit up to
two carriers; carrier center frequencies will be chosen from the fol-
lowing set: 125.425, 125.475, 125.525, 125.575, 125.625, 125.675,
125.725, 125.775, 125.825, 125.875, 125.925, and 125.975 MHz.

Analysis of possible interference from the large number of ground
stations now operating in the 125.4-126.0 MHz band was presented in
Volume 1. Since the possibility that frequency offsets are used in
Europe was taken into account in the analysis, no modification of
results is required. The AEROSAT avionics receiver should be designed
so that the lock-in range of‘the phase-lock loop is within *17 kHz
of the desired frequency, and the receiver should be designed to oper-
ate in the presence of undesired signals, 17 to 25 kHz away, 51 dB
above the desired signal. Undesired signals up to 84 dB above the

desired signal are possible during unrestricted system operation.

13
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AEROSAT SATELLITE POTENTIAL INTERFERENCE TO TERRESTRIAL SYSTEM
RECEIVERS

This potential interference path in the 125.4-126.0 MHz band
was considered in Volume 1. No degradation of terrestrial system
receivers is expected, because of the low interfering signal levels

available from the satellite at the earth's surface.

. AEROSAT AVIONICSAPOTENTIAL INTERFERENCE TO TERRESTRIAL SYSTEM
RECEIVERS

General

Aircraft equipped with AEROSAT VHF avionics will transmit to
the satellite in the 131.4-132.0 MHz band. An individual aircraft
will transmit on one frequency only, but up to eight frequencies
may be in use simultaneously in the Atlantic area since each satel-
lite may receive up to four VHF channels. The frequencies to be
usediwill be chosen from the following set: 131.425, 131.475,
131.525,..., 131.975 MHz.

As indicﬁted in APPENDIXES A and B, ground stations in the
terrestrial system operate at integral multiples of 50 kHz in the
131.4-132.0 MHz band. Potential interference from AEROSAT avionics
to the receiver at the terrestrial system'ground stations and to
the receivers on-board the aircraft communicating with the ground
stations will depend to a great extent on whether the receivers are
'desigﬁed'to reject adjacent channel signals 25 kHz away. The present
assignments in the 131.4-132.0 MHz band are at 50-kHz increments, and
"no .information concérning receiver selectivity is contained in the
ITU, ICAO, or IATA frequency lists. Information presented in ICAO
documents (Referenée 7) shows that ground and aircraft receivers must

be capable of rejecting the next assignéble frequency, which is normally

14
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+50 kHz, but that 25-kHz channelization is possible in certain
unspecified areas of the world after 1 January 1977. In the US
and Canada, most commercial aircraft and ground stations in the
131.4-132.0 MHz band are expected to be converted to 25-kHz selec-
tivity by 1977 (see Volume 1). However, definite information is
lacking regarding the intentions of airlines to convert to 25-kHz

selectivity in the rest of the world.

Interference on North Atlantic Routes

Since AEROSAT-equipped aircraft will primarily be flying North
Atlantic air routes, potential interference to aircraft and ground
stations in the North America/Europe area must be considered. 1In
Volume 1, it was shown that interference to ground stations and air-
craft on the North American side of the Atlantic is not likely to
occur. Interference to European aircraft and ground stations is

analyzed in this volume.

Since European frequency assignments in the 131.4-132.0 MHz
band are at 50-kHz intervals, and since the normal selectivity re-
quired by ICAO is rejection of adjacent channels 50 kHz away, it is
assumed that all ground stations in this band and VHF radios in all
aircraft flying routes within Europe are equipped with 50-kHz selec-

tivity.

Some additional information is available with regard to air-
craft flying trans-Atlantic routes. It is indicated in the ICAO and
IATA frequency lists® (Reference 3) that European ground stations in
the 131.4-132.0 MHz band are operated by and provide service to only

certain airline companies. All of the twenty IATA members providing

8airline Company VHF Operational Control Facilities Frequency Plan
for Europe and Middle East Region, International Air Transport Asso-
ciation, May 1975. .

15
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scheduled service to and from Europe on North Atlantic routes
utilize this band, but the companies providing charter-only North
Atlantic service are not listed as utilizing the band. Of the
North Atlantic carriers that use the band, a significant number
have indicated that 25-kHz equipment will be installed by 1977.°
Based on a listing of North Atlantic flight statistics,!? nine of
the top eleven North Atlantic carriers will be equipped for 25-kHz
selectivity by 1977. Information concerning the plans of the other
- airlines using the 131.4-132.0 MHz band in the North Atlantic is
not available. Based upon present statistics (July, 1975), 4992
flights out of the total 6456 flighté were operated by the nine
carriers that will be equipped for 25-kHz selectivity; if the
presenf distribution of flights continues, approximately 80% of
the aircraft will definitely be so equipped, and other airlines

may also be equipped.

Calculations performed in Volume 1 indicate that AEROSAT-
bequipped aircraft will not interfere with terrestrial-system air-
craft when the terrestrial-system aircraft is equipped for 25-kHz
selectivity. Thus, interference to aircraft flying trans-Atlantic
routes into and out of Europe is unlikely, based on the percentage

of aircraft that will be so equipped.

Interference on European Routes

Interference by AEROSAT-equipped aircraft to terrestrial system

ground stations in Europe, and to terrestrial system aircraft flying

. 9TELCON. between J. Preis, ECAC, and R. Sollien, ARINC, October 1975.

10vNorth Atlantic Passenger Traffic, July 1975," Aviation Week and
Space Technology, October 27, 1975, p. 33.
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European routes was analyzed. As stated above, these receivers
are assumed to be equipped with 50-kHz selectivity, as defined by
ICAO in Reference 7. Specific ICAO technical requirements are

presented in TABLE 2.

TABLE 2

VHF COMMUNICATION SYSTEM CHARACTERISTICS
Adjacent-Channel

Sensitivity Stability Rejection
Ground Station 20 uV/m .005% 60 dB at +50 kHz
(-120 dBW/m2)
Airborne Station 75 uV/m .005% 50 dB at *50 kHz
(-109 dBW/m?2) 40 dB at +35 kHz

Using Equation 1, the sensitivity of the receivers may be expressed
in terms of power level at the receiver input terminals. Utilizing
an effective antenna gain of 0 dBi to account for line losses, the
sensitivity of the ground receiver was calculated to be -124 dBW,
and the sensitivity of the airborne receiver -113 dBW. The receiver
bandwidth (-3 dB) was estimated to be 37 kHz in each case, based on
a survey of existing equipments and a calculation of requirements to

account for signal bandwidth and instability.

In order to predict the effect of an FM interfering signal (from
an AEROSAT aircraft) on the ground and airborne receivers, an existing
ECAC computer model was used. Inputs to the program include descriptions
of the receivers and of the undesired AEROSAT signal, and indicate thaf
the undesired signal is 25 kHz away from the desired signal. Program
outputs were used to generate curves showing desired-to-undesired signal
relationships for a constant Articulation Index (AI) of 0.5. Choice of

this AI is explained in Volume 1. FIGURE 5 shows the resulting curves.

17
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FIGURE 5.

INTERFERENCE TO TERRESTRIAL SYSTEM RECEIVERS
25 kHz AWAY.
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Effect on Ground Stations. The minimum desired signal (sensi-
tivity) at a ground station receiver is -124 dBW. From FIGURE 5
(dashed curve), it is seen that the maximum allowable U for a D of
-124 is -116 dBW. The propagation loss required to ensure that U
will be less than -116 dBW at a ground station may be calculated

from the following equation:

Lp = Pt + Gt + Gr - U (2)
where

Lp = the required propagation loss, in dB

Pt = the AEROSAT aircraft power, in dBW

Gt = the AEROSAT aircraft antenna gain, in dBi

Gr = the ground station antenna gain, in dBi

U = the maximum allowable undesired signal, in dBW.

AEROSAT aircraft power level at the aircraft antenna terminals is
19 dBW and the AEROSAT aircraft antenna gain in the horizontal direction
and measured at the polarization of the ground-station antenna (see
FIGURE 11, Volume 1) is -2 dBi. Using an effective ground-station
antenna gain of 0 dBi in Equation 2 results in a required propagation
loss of 133 dB to prevent interference to the ground station. Calcu-
lations of the distance required to obtain a loss of 133 dB were made
using ECAC's Master Propagation System. After examining the possible
effect of ground-station antenna height variation and of aircraft alti-
tude variation, it was determined that a propagation loss of 133 dB
will be exceeded 90% of the:time when the distance between the AEROSAT
aircraft and the ground station is 244 nmi or more. This is the distance
from a ground station within which the AEROSAT aircraft should not oper-
ate when tuned to a channel adjacent to (25 kHz away from) the ground
station.

19
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Effect on Aircraft Receivers. Minimum D at the terrestrial
system aircraft receiver is -113 dBW, and from FIGURE 5, the maxi-
mum allowable U for a D of -113 dBW is -104 dBW. In Volume 1,
coupling factors (CF) were calculated that account for both propa-
gation loss and aircraft antenna gains on aircraft-to-aircraft

paths. Required CF is calculated from the following equation:
CF = U-P ' (3)
where

CF

the coupling factor, in dB

and other symbols have previously been defined.

From Equation 3, the required CF is -123 dB. From FIGURE 6, which is
reproduced from Volume 1, it is seen that separation distance should
~exceed 160 nmi to prevent interference. This is the distance from an
aircraft within which the AEROSAT aircraft should not operate when

tuned to a channel adjécent to (25 kHz away from) the aircraft trans-

ceiver.

. Geographical Constraints on AEROSAT Aircraft. An AEROSAT aircraft
operating on one of the twelve possible channels in the 131.4-132.0 MHz
’band-should not transmit when within 244 hmi of an adjacent-frequency
ground station in Europe or within 160 nmi of an adjacent-frequency air-
craft flying a European air route. 1In order to identify those geograph-
“ical areas that are to be avoided, European ground stations adjacent to

each possible AERQSAT frequenqy were plotted on a series of maps. For
| examplé, stations oberating at 131.4 MHz and 131.45 MHz were plotted on
one map, since both frequencies are adjacent to 131.425 MHz; stations
operating at 131.45 MHz and 131.5 MHz were plotted on one map, since

both freduencies are adjaéent to 131.475 MHz; etc. On each map is
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shown the area within 244 nmi of each ground-station symbol that
should be avoided by an AEROSAT aircraft transmitting on the par-
ticular AEROSAT frequency. '

In addition, areas that should be avoided to prevent inter-
ference to terrestrial-system aircraft were determined as follows.
The coverage area of each ground statibﬁ was ascertained by calcu-
lating the radius within which the minimum desired signal is available
" '"on a high percentage of occasions,'" as specified in Reference 7. It
was determined that an aircraft at 40,000 feet would be subject to the
required power density of -109 dBW/m? approximately 90% of the time
when within 190 nmi of a 50-W ground station, and when within 225 nmi
of a 1000-W ground station. It was assumed that any aircraft within
the calculated coverage area was operating on the ffequency of the
ground station. Thus; for an AEROSAT aircraft to be 160 nmi from
the terresfrial—system aircraft, the AEROSAT aircraft must be (160 +
190) nmi from a 50-W ground station and (160 + 225) nmi from a 1000-W
ground station. These distances were modified when determining areas
to be avoided near the Atlantic Ocean, since intra-Europe routes do
not extend out over the ocean. FIGURE 7 shows the routesl! expected
to be used in the westernmost portions of Europe, for the eight year
period ending 1979. AEROSAT aircraft on a particular frequency should
avoid the area within 160 nmi of- those routes in the coverage area of

adjacent-channel ground stations.

FIGURES 8 through 19 show the locations of European ground stations
-that operate at frequehcies adjacent to 131.425 MHz through 131.975 MHz,
respectively. In each figure, it can be seen that a large number of

- ground stations are operating, so that operation of AEROSAT equipment

112ir Navigation Plan - European Region, Eighteenth Edition, International
Civil Aviation Organization, Montreal, Canada, February 1973.
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FIGURE 7. WESTERNMOST EUROPEAN AIR ROUTES.
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GROUND STATIONS ADJACENT TO 131.625 MHz AND
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS.

FIGURE 12. -
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FIGURE 13. GROUND STATIONS ADJACENT TO 131.675 MHz AND
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS.
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GROUND STATIONS ADJACENT TO 131.725 MHz AND
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS.

FIGURE 14.

30



FAA-RD-77-56, 11 Section 2

L . —)
0 300 600 nmi

4+ GROUND STATION
@ EXTENDED RANGE GROUND STATION

10E

ACENT TO 131.775 MHz AND

FIGURE 15. GROUND STATIONS ADJ
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS.

31



FAA-RD-77-56, II Section 2
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FIGURE 16. - GROUND STATIONS ADJACENT TO 131.825 MHz AND
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS.
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FIGURE 17. GROUND STATIONS ADJACENT TO 131.875 MHz AND
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS.
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FIGURE 19. GROUND STATIONS ADJACENT TO 131.975 MHz AND
BOUNDARY FOR AEROSAT AIRCRAFT TRANSMISSIONS.
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in aircraft over the European continent is not recommended at any
frequency. A boundary line has been drawn con each figure, indicating
the boundary between areas where AEROSAT—equipped aircraft may be
operated without causing interference and areas where interference

is possible. That is, eastbound AEROSAT aircraft should stop trans-
mitting when reaching this boundary, and westbound AEROSAT aircraft
may begin transmitting when reaching this boundary. A comparison of
the twelve figures reveals little basis for choice among AEROSAT fre-

quencies.

Interference in the Pacific Area

As in the Atlantic area, frequencies in the Pacific area are
assigned at 50-kHz intervéls (1970 data), and receivers utilized
may also be assumed to be equipped with 50-kHz selectivity. If
Pacific.aréa usége of the AEROSAT system is decided upon, areas in
‘the vicinity of the stations listed in APPENDIX B should be avoided.
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-»

SECTION 3

RESULTS
GENERAL
The following results and recommendations are based on the
best estimate of the world-wide VHF environment that will be en-
countered by AEROSAT in the 1980's, as indicated by data sources
available to ECAC.

RESULTS

Atlantic Area Satellites and Aircraft

1. On-tune interference to the AEROSAT VHF-to-C-band link is
likely to occur if either 131.425 MHz or 131.975 MHz is chosen as
a VHF uplink carrier frequency. One on-tune ground station operates
in France at each frequency; operational coordination with these

stations will eliminate this interference.

2. With the exception of the two on-tune stations, all po-
tential interference sources to the VHF uplink will be separated in
frequency from the AEROSAT frequencies by at least 17 kHz. Inter-
ference will be avoided if the selectivity of the VHF-to-C-band re-

peater in the satellite meets the following requirements:

a minimum rejection of 17 dB at *17 kHz, and

a minimum rejection of 30 dB at *19 kHz,

with respect to each VHF uplink carrier frequency.
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3. Interference by AEROSAT-equipped aircraft to terrestrial
system VHF receivers in Europe is possible on all AEROSAT frequencies
if the AEROSAT aircraft transmits over European land areas. Inter-
ference to the terrestrial system receivers may be avoided by re-
stricting the geographical area in which AEROSAT aircraft trans-

missions are allowed, as shown in FIGURES 8 through 19.

Pacific Area Satellites and Aircraft

1. Adjacent-signal interference to the AEROSAT VHF-to-C-band
link is likely to occur if-either 131.925 MHz or 131.975 MHz is
chosen as an uplink carrier frequency. High levels of interference
will be received from two stations, one at 131.944 MHz and one at
132.0 MHz; operational coordination with these stations will elim-

inate this interference.

2. With the exception of the two stations at 131.944 MHz and
132.0 MHz, the selectivity requirements for Atlantic area satellites

will be sufficient to avoid interference in the Pacific area.

3. Interferenée by AEROSAT-equipped aircraft to terrestrial
system VHF receivers in the Pacific area (except in the US and Canada)
is possible on all AEROSAT frequencies. Interference to the terrestrial
 system receivers may be avoided by restricting the geographical area in

which AEROSAT aircraft transmissions are allowed.
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APPENDIX A

GROUND STATIONS IN THE 131.4 TO 132.0 MHz BAND
IN VIEW OF ATLANTIC SATELLITES

Column headings are described below:

FREQ IN MHz - gives the carrier frequency of each transmitter. The

transmitters are listed by frequency.

CITY - ground-station location.

STATE OR COUNTRY - ground-station location.

LATITUDE - estimated ground-station location.

LONGITUDE - estimated ground-station location.

TRANSMITTER POWER IN WATTS - assumed ground-station transmitter power.

SATELLITE AT 15 DEG. W. - for the geostationary satellite at 15° West
longitude, calculated values are given for the elevation angle from
the ground station to the satellite (ELEV. ANGLE), received signal
strength (RECEIVED POWER in dBW) from both the ground station (GROUND)
and an aircraft in the vicinity of the ground station (ACFT). The
received signal strength is the maximum received signal strength at

the satellite antenna terminals including:

1. The transmitter power - for the airborne transmitters, the
maximum power of 50 watts is used.

2. The transmitting antenna gain and line losses.

3. The free-space propagation factor.

4, Multipath - for maximum signal strength, the factor is
20 log (1 + RD) where R is the reflection coefficient for sea water
and D is the divergence factor.

5. Scintillation - the values that are exceeded 1% of the time
in TABLE 1 are used. '

6. Satellite antenna gain.
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The scintillation and multipaths are such that the ''received
power in dBW" is exceeded approximately 0.1% of the time. For
elevation angles less than 10°, the eievation'angles are not ac-
curate due to atmospheric refraction and the received signal strengths

are unpredictable and are therefore not shown.

SATELLITE AT 40 DEG. W. - similar to the satellite at 15° W., for
the satellite at 40° West longitude.

40



187

FREQ
IN MHZ

131.4000
131.4000
131.4000
131.8000
131.4000
131.4000
131.4000
132.4000
131.4000
131.4000
131.8000
131.4000
131.4000
131.4000
131.4000
131.4000
$32.4000
131.84000
131.4000
131.8000
131.8000
131.8000
131.4000
131.4000
131.4000
131.4000
131.4000
131.4000
131.4000
131.8000
131.4000
131.4000
131.4000
131.4000
131.4000
131.4000
131.4000
131.4000
131.,4000
131.4000
131.4000
131.4000
151.4000
131.4000
131.4000

cITY

BRUSSELS
DUSSELDORF
FRANKFORT
HAMBURS
COLOGBNE
MUNICH
STUTTGART
COPENHAGEN
BERLIN
BARCELONA
NICE
PARIS/CHe. DE GAULLE
LONDON
PRESTWICK
AMSTERDAM
ROME
SHANNON
BERGEN
0SLO/FORNEBU
LISBON
PRAGUE
vIENNA
WARSAW
STOCKHOLM/ARLANDA
BELGRADE
HELSINKI
BEIRUT
BENGHAZI
TEHRAN
TRIPOLI
SCHEIBLING STATION
DAKAR
GELEM
BRASILIA
GALEAQ
vIRACOPOS
TOCUMEN
ASUMC [ON
ZANDERIY
MONTEVIOEO
MATQUETIA
MARACAIRO
ARUBA
CURACAG
5Te MARTIHN

STATE OR
COUNTRY

BEL
GER
GER
GER
6ER
GER
GER
DNK
GER
SPA
FRA
FRA
6BR
GBR
HOL
ITy
IRL
NOR
NOR
POR
CZE
AUT
POL
SWE
Yue
FNL
LBN
LBy
IRM
LBy
AUT
SEN
BZL
BZL
BZL
BZL
PAt
PGY
SUR
URG
Vit
vEH
ATN
ATH
ATt

LATITURE

5055
S113
S0 &
5335

ON
ON
GN
ON

505240N

4p 8
4pu4
5542
5228
4118
4346
4850
5131
5%30

ON
ON
ON
ON
ON
ON
ON
ON
ON

521900N

L14R8
5242
6018
5954
38445
50 5
4812
5213
5940
4449
6020
2355
32 7
3530
3230
Y1t
1444

123
1552
27240
23 6

a5
2516
27
3653
10736
1044
1230
12 F
1 2

ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
NN
ON
(U]
M
0N
0s
s
us
s
4N
s
uN

N
0y
oN
0N
N

LONGITUrE

418
646
838
10 0

113
OE
OE
oFE

7 848E

1142
912
1240
1316
25
720
214
05
435

0OE
OE
OE
0E

oW

84400E

1236
as5s
513

1037
98

14185

1622

21 0

1756

202%
2458
3531
70 3
5140
13 ¢
1612
1738
4829
4R 1
4315
47 u

0E
oW
U3
0E
ow
GE
0E
0E
0t
OE
OF.
0E
113
OE
OE
UE
Uw
ow
W
0w
Cw

792220%

5741
5516
5611
4“7 0
7137
701
hass
63 7

tUw
UW
4]
Ow
0w
Ow
Ow
(]

TRANSMITTLR
POWER
IN WATTS

50.0
50.0
50.0
50.0
5040
50.0
50.0
5040
50.0
50.0
50.0
5040
1000.0
50.0
$0.0
50.0
1000.0
50.0
50.0
50.0

50.0 -

50.0
50.0
5040
50.0
50.0
1000.0
50.0
S50.0
50.0
500
S50.0
S@e0)
5040
5042
50.0
500
500
5ne0
5040
50.0
500
5040
500
S)eC

GATELLITE AT 15 GER w
ELEV RECF IVFD
ANGLE POWER IN DBW
In DEG
GROUND ACFT
28,94 =135, =136,
27.92 =135, ~136.
28.37 ~135., =136,
26.68 =135, =136.
28,14 =135, =136,
29.03 =135, ~136.
29,44 =135, =-136.
21.90 =136, =137.
24.57 =135, =136.
39,19 =135, ~136.
34,80 =135, =136,
31.58 =135, =136,
29.42 =122, =136.
26.07 -1384, =135,
27.44 =135, =136.
34,19 =133, =136.
29,92 ~122, =136.
19.56 -136. =137.
18,68 ~136. ~-137.
44,71 ~135. =136.
26.28 =135, =136
26.97 =135, =136,
21.66 ~136. =137,
16,78 -136. =137.
27.64 =135, =136.
13.88 -136. =137.
23.93 =122, ~136,
36.98 =135, =136.
10.28 -136. =137.
41.58 =135, =136.
27.00 =13%. =136,
72,44 =134, =135,
51.0€ =135, =136.
47.98 =135, <~136.
48,57 =135, -136.
45,11 =135, =136.
17.01 =136. =137.
34,54 =135, =135,
43,08 -13%. =136.
30.68 =135, ~13F.
29.72 =13%, =13¢&,
24487 =13%. =136.
26,248 =135%. =176,
?7.48 =13%. =136,
32.07 =13%. =136,

SATELLITF AT 4D NFG W

ELEV
ANGLE
IN DE6

18.61
17.13
16.79
18.02
17.15
1611
17.2%
11.89
12.92
26011
21.23
21.08
2039
19.31
17.47
18.72
23.31
11.95
10.02
38.9)
13.59
13.23
871
6.95
12.02

383

3.33
1672
-9.89
2239
1331
58497
79.89
69.2]1
63.05
61.9)
43.49
S4l4p
70.97
45.97
56+ 35
S1e840
S2.44
53.73
5618

PECETVFN
POWFR IN DA
GROUND ACFT
~136. =137,
=136« =137,
=136 =137,
=136, =137,
-136. =137,
=116, =137.
=136 =137,
=136¢ =137,
«136. =137.
=135, =136.
=136, =137,
«1%%, =137,
=123, =137,
=135, =136,
=136 =137,
=1%6. =137.
=122+ =136,
«136. -137.
=13, ~=137.
=135, =136
~136. =137,
-13%6. =137.
=136 =137,
=126, =137,
=136. =~137.
=116, -1%7e
=135, =136,
-124, =13%x,
=134, =138,
-135. =135,
-13%, -13fR.
=-13%, =136,
=135, =13f.
174, =125,
=15, «13f.
138, =-1XK.
=135 =136,
=-17%. =136,
=135, =136,
~13%, =11,

‘9S-LL-Q¥-VVd

v xtpuaddy



FREQ
. IN MMZ

131.4000

' 131.4000

1'151.4000

! 131.4000

131,8000

131.4000

& | 131.8000
N

t3t:309

RN

cIvY

SEACELL
MERIDA
MEXICO CITY
TEPEXPAN
SAN JUAN
CARRASCO
ST+ CROIX

Bla I 8oureeT

STATE OR
COUNTRY

bRB
ME X
MEX
MEX
PTR
URG
- VIR

A

LATITUDE LONGTTUCE

1314
2059
192%
1935
1827
3450
1742
1820
4a58

5629
8938
99 7
113
66 0
56 1
6848

. 6459

226

Ow
ow

Cw
ow
Ow
ow
ow
GF

THANSMITTER
POWER
IN WATTS

5040
5040
5000
50.0
5040
5000
100.0
_ 5000
50.0

- FLEV

£NGLE
It DE&

37.09
S.70

=3.10.

-2.9%
29.09
30,83
30.%9
30.13
31.30

" ATELLITE AT 15 NEG W

RECE IVED
POWFR IN DRW

6ROUND

=135,

«135,
=135,
-132.
. =135,
=135,

ACFTY

=136,

- =136

=136,
=136
=136,
=13F.

SATELLITE AT 80 DFE ¥

ELEV
ANGLE
IN DEG

62.62
29.69
20.86
21.00
$3.33
46.09
S54.89
54432
2089

RECEIVED
PONFR 1IN NRW
GROUND ACFT
=13%. =136,
=13%. =138,
«136e =137,
=136, =137,
~13%. =136.
=13%, =136,
=132, =138,
=13%. =136,
=-136. =137,

IT ‘9S-LL-QY-VVd

v xjpuaddy
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FREQ
IN MHZ

131.4500
131.4500
131.4500
131.4500
131.4500
13144500
13144500
131.4500
131.4500
131.4500
131.4500
131.4500
13144500
131.4500
131.4500
131.4500
131.4500
131.4500
131.4500
13144500

13144500

151.4500
13144500
131.4500
131.4500
131.4500
131.4500
131.4500
131.4500
131.4500
13144500
131.4500
131.4500
131.4500
131.4500
131.,4500
131.4500

131.4500

cIrY

BRUSSELS
FRANKFORT
BARCELONA

PAR1S/CHe DE GAULLE

LONDON
PRESTWICK
AMSTERDAM
ROME

LISBON
PRAGUE
FLENSBURG
SONDERBORG
PALMA DE MALLORCA-
DINARD
PARIS/ORLY
TOULOUSE
EINDHOVEN
ROTTERDAM
GENOVA
MILAN/LIWNATE
MILAN/MALPENSA
GOTHENBURG
JONKOPING
MALMO
ZURICH
ZAVENTEM

v IENNA
STOCKHOLM/ARLANDA
UELGRADE
~NORRKQPING
ZAGRER
tEIRUT
TEHRAN
BAHRAIN
DAMASCUS
JEDDAH
KUWALT
MUHURROQ

STATE OR
COUNTRY

BEL
GER
SPa
FRA
GBR
GBR
HOL
ITY
POR
CZE
GER
CHK
SPA
FRA
FRA
FRA
HOL
HOL
ITY
1TY
ITY
Swe
S
SaE
SWI
BEL
AUT
SWE
YUG
SWFE
YUG
LBN
1RN
BAH
SYR
ARS
KwT
GBHir

LATITUDE

5055
50 6
411n
4/%90
5131
5530

ON
oN
ON
ON
uN
ON

521900N

4148
3R4E
S0 5
5446
545R
3930
4335
4a%0
4338
. r\1?7
5158
uy25

ON
Oiv
ON
ON
ON
ON
ON
ON
oN
ON
0ON
O

us20401
Us3Z42N

5743
5745
5536
4736
5G53
4p12
5940
4gyo
5435
4554
3355
3530
2616
. 3322
2130
2915
2617

NN
aN
N
Ok
ON
0N
[
ON
ON
[Ut]
ON
on
ON
On
ON
N
ON

LONGITUDE

41g
838
25
214
05
43s

OE
0E
OE
0E
o
ow

LUy NOF

1236
9 8
1415
923
9y
245
25
21y
122
R20
427

S171kE

CE
Ow
vE
UE
OF
OF
Cw
0E
GE
1] 8
0E
3

RlLC SE

1154
14 g
1% 4

RUgy
425
1632
17Sn
2028
1415
161y
3531
S1ug
5037
3628
i TN
(% [T
5017

0E
NE.
GE
ngE
CE
Uk
GE
Ok
£
LE
L
vE
SE
JE
ng
OE
g

TRANSMITTER
POWER
IN WATTS

50.0
500
50.0
50.0
50.0
5040
S0.0
S0.0
500
50.0
S0.0
5040
50.0
500
S0e0
50.0
560
S0«0
50.0
500
S0e0
5040
50.0
5¢.0
500
500
500
500
50.0
500
5046
500
5040
Sned
S0e0
S5NeC
500
S¢.0

<ATELLITE AT 15 DEG W

ELEV
ANGLE
IN DE6

28.94
28.37
39.19
31,58
29,42
26,07
2744
34,19
44,71
26,28
23,77
23.46
40,74
32.88
31,58
37.08
28.12
°7.86
33,48
32,55
32.58
20,30
19.6n0
21,86
30,64
284,94
26,97
1€.78
27.64
18.23
28490
23.93
10,28
13.29
2340
25.10
15.18
13,59

RECEIVED
POWER IN DBW

GROUND ACFT

=135,
=135,
=135
~135.
=135.
=134,
=135,
=135,
=135,
-13%.
=135,
=135,
-13%.
~135,
=135,
=135,
=135,
=135,
=13%.
=135,
=135,
=136,
~136,
=136.
=135,
=135,
=135,
=136,
-135.
=136,
=135.
=135,
=136.
=136.
=135,
=135,
=136.
~136,

=136
=136
~136.
=136
=13Ke
=135
=136
=136,
=136,
~136.
=136
=136
=136
=136
=136
=136
=136
=136,
=136
=136,
=136,
=-137.
-137.
=137
=136
=136,
=136,
=137
-1%6+s
-127.
=136
=136,
=137,
~137.
=136
=136
~1137.
-137.

SATELLITE AT 80 DEG W

ELEV
ANGLE
IN DEG

18.61
1679
26011
21.08
2039
19'31
17.87
18.72
38.9)
13.59
13.64
13.31
26.78
23.52
21.08
25.05
1773
17.84
19.74
19.11
19.33
10.70

2.70
1135
1R.312
1857
13.23

6495
12.02

825
14.31

3.33
=92.89
“%.11

2461

1.35%
-6eblY
~R.82

RECEIVFD
POWER IN DBy
GROUMD ACFT
-1%6¢ =137,
=136« =137,
=13%. =136
=136« =137,
~1%6. =137,
=135« =136
=136, -137.
=136 =137.
=135, =135,
=136 =137,
=136 =137,
136 =137,
~13%5. =136,
=13%. =1%.
«136. =137,
-1%%, =138,
=136¢ =137,
-136e =137,
=136 =137,
=13ke =137,
=-1%. =137.
-1%., =137,
=136« =137,
=1%6s =137,
~1%. =137,
136 =127,
-136. =137,
=1%. =137,

II ‘9S9-,L-Q¥-VVd

v x1puaddy



b

U FRee
IN MHZ

i 131.5000
| 131.5000

i
!
| 13445000
: 131.5000

: 131.5000
13445000
| 34,8000
| 131.5000
' 131.5000
131.5008
131.5000
131.5000
| $31.5000
131.5000
131.5000
131.5000
1315000
131.5000
131.5000
131.5000
131.5000
131,5000
131.5000
.131.5000
1315000
. 13145000
131.5000
131.5000
. 131.,5000
131.3000
' 1315000
| 131.5000
! 131.5000
! 131.5000
131.5000
131.5000
131.5000

'131,5000

i 131,5000
| 131+5000
| 131:5000
1132.5000
 131.5000

- CITY
FRANKFORT

BARCELONA

PARIS/CHe DE GAULLE |
. LONDON
- AMSTERDAM

ROME
BERGEN
0SLO/FORNEBU
PARIS/ORLY
TOULOUSE
MADRID
MARSEILLE
CORK

OUBLIN
SHANNON

AALESUNO
KRISTIANSAND/KJEVIK
KRISYTIANSUND/KVERN.
STAVANGER
TRONOHE I

HELSINKI
STOCKHOLM/ARLANDA
GRAZ

BEIRUT

" JEDDAH

KUWAIT
ouLy
TURKY
ATHENS
TEL AVIvV

" AKTYUBINSK

ALMA=ATA
MOSCOw
ODESSA
VILNYUS
ALGIERS
ANKARA
CASABLANCA
OHAHRAN

~ ISTANBIL

- QTATE OR

COUNTRY

GLR
GER

6ER
SPA
FRA
68R

ITY
NOR
NOR
FRA
FRA

IRL
IRL

LATITURE  LONGLTULE

SN 6
5335
5582
5228
4118
4850
5131

O
ON
ON
ON
ON
ON
oN

521900N

4188
6016
5954
%350
4338
402%
4322
5150
5330
5242
6234
5812
63 7

© 5338
6332
- 6020
5940

- 4657
3355
2130
2915
6456
6031
3759

ON
oN
ON
ON
ON
ON
ON
ON
oN
ON
oN
ON
ON
ON
ON
ON
oN
ON
ON
ON
ON
ON
ON
ON

32 838N

5017
4315
5545
4628
Susl
3650
3956
3331
2618
4] 1

ON
oN
ON
ON
ON
ON
ON
ON
L]
ON

THANGHTTTER
POWE &«
IN wWATTS

S0.0
50.0
50.0
50.0
50.0
S0.0
S50.0
50.0
S0.0
30.0
50.0
50.0

" 5060

50.0

- 5040

5040
50.0
5040
50.0
50.0
50.0
5040
50.0
50.0
50.0

.50.0

50.0
50.0
50.0
50.0
50.0
S0.0
50.0
50.0
50.0
50.0
50.0
S50.0
50.0
50.0
S0.0
50.0
50.0 -

LFvV

*NGLE

In

[} X

28,37
28,68
21.90

208,57

39.19
31.58

. 29.82

27.8%

 38.19

19.5%
18.68
31.58
37.08
41.86
35.99
30.41
28.40
29.52
17.18
20.90
16.31
21.07
15.28
13.88
16.78
268.43
23.93
25.10
15.18
10.30
18,62
30.48
25436

2.62
-9.96
11.68
20.03

17.91.

83.27
22.98
50.26
13.70
25.08

ATELLITE AT 15 NEG ¥

PECI IVED
POWER T N

GROUMD

-138,

=135,
=138,
=135,
=136,
=139,

ACFT

=136,
=136.
=137,
=136,

- =136,

=136,
=136,

=136, .

=136,
=137,
=137,
=136,
-136.

=136,

=136,
=136
=136,
=136,

=137

-137.
=137,
-137.

-137.

=137,
-137.
=136,
=136,
=136,
-137.
=137,
=137,
=138,
=136,

=137,
=-137.
=137,
=136,
=136,
=136,
=137,

~136¢

SATFLLITF AT 40 NF6 w

ELEV
ANGLF
IN DEG

16.79
18.02
11.849
12.92
26011
21.08
20.39
1787
1872
11.9%
10.02
21.08

30.37
22.78
23.87
21461
23.31
10.09
1218
9.11
12.91
TeTs
3.43
6.95
18.38
3.33
135
=5.68
150
8.52
1194
8.22
«13.02
=26.99
=1.%6
889
534
28:20
881
37.97
=8.T1
T.11

SECETVFD
POVFR IM [ow

FROUND  ACFY

=138,
=136,
-1360
=136,
=138,
=138,
-lﬂ.o
. =138
.ls.o
-13..
=138,
=138,
-13%:
=135,
=138
-1350
-13%%
=13%%
=138,
~138,

=136,

~136%

=136,

=135,
=135,

=137, -

=137,
=137

=137,
=136+

=137,
=137
=137
=137,
=137,
=137,
=137,
=138,
=138«
=138
=138,
136
=138,
=137,

=137

=137,

~137.

-137.

=138¢
136,

II ‘9S-L/-Q¥-VVd

v xjpuaddy



Sty

FREQ
IN MHZ

131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.,5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000

c1TYy

r1YADH
YESILKOY
ESENBO6A
CUMAQVAS1
ADANA
MAIQUETIA
BUENOS AIRES/EZEIZA
GALEAO
VIRACOPOS
GUAYAQUIL
QuliTo
LIMA
VAKAR
KANO
LAGOS

STATF OR
COUNTRY

ARS
TUR
TUR
TUR
TUR
VEM
ARG
B2L
821
ECu
ECu
PER
SEN
NIG
N1G

LATITUDE

2444
4058
40 8
3814
3659
1036
3440
2249
23 0
212

013
12 3
14ub
12 3
#2%

ON

OH
ON
v
ON
0S
6S
05
0s
0S
0S
ON
ON
ON

CATELLITE AT 15 nEG W SATELLITF AT 40 NFR w

TRANSMITTFR

POWF & FLEV RECEIVFD ELEV RECETVFN
LONGITUBE  IN WATTS AMGLE POWFR IN NhwW ANGLE POWFR IM Paw
I DL6 IN NEG
eROUND  ACFT GROUMD ACFY
b6yl UE 50.0 17.24 =136, =137, =5.61
?R51 Ot 25040 25.1% =128+ =136, Te21
3% 0 OE 25040 22.78 ~129., =125k, 4.27
2713 LE 2500 2792 =128, =136, 9.15%
3517 GE 25040 22.70 =129. ~13h, 3.05
A7 0 OA 50.0 29.72 =135, =136, 56435 ~13%¢ =13k,
5830 0w 5040 29.06 ~135. =13h, 45.16 -135:. =136
4315 ow 5040 48.57 =135, =13¢€. 63.05 =135, =135,
47 & UW 500 45611 =135, =136 61.91 =135: =13k,
7953 0w 500 16.81 =136+ =137, 43.83 =135« =134,
78%0 ow 500 18.28 -136. =137. 45.43 =138, =12g.
77 3 ow 5060 19.10 =136, =137. 45.22 =135« =13k,
1738 ow 500 T2.44 =134, =~135. S58.97 =135. =136.
833 OF 5040 59.29 =135%. «1%6. 33.09 ~135« =136,
327 OE 5G.0 67415 “134s =135, 39,50 =135« ~136.

II 9S-LL-QY¥-VVd

v xrpuaddy



9v

FREQ

IN MHZ

131.5500
131.5500
131.5500
131.5500
131.5500
131.5500
131.5500
131.5500
131.5500
131.3500
131,5500
131.5500
131.5500
131.5500
131.5500
131.5500
131.5500
131.5500
131.5500

-131.5500

131.5500
131.5500
131.5500
131.5500
131.5500
131.%500
131.5500
131.5500
131.5500
131.5500
131.5500
131.5500
131.5500
131.5500
131.%500
131.5500
131.5500

cITY

DUSSELDORF
FRANKFORT
COLOGNE

MUNICH
STUTTGART
COPENHAGEN
LONDON
AMSTERDAM

ROME

LISBON

PRAGUE

PALMA DE MALLORCA
TOULOUSE

MADRID

HANNOVER

AGEN

AUXERRE
BORDEAUX
CHALONS SUR MARNE
CLERMONT FERRAND
COBNAC

COLMAR HOUSSEN
EPINAL

LILLE

LYON/BRON
NANTES

PARIS/LE BOURGET
PERPIGNAN
POITIERS

ST+ ETIENNE
TOURS

BILBAO

MALAGA
LYON/SATOLAS
HELSINKI

ZAGREB

CAIRO

STATE OR
COUNTRY

GER
6ER
GER
6ER
GER
DNK
6BR
HOL
ITY
POR
CZE
SPA
FRA
. SPA
6ER
FRA
FRA
FRA
FRA
FRA
FRA
FRA
FRA
FRA
FRA
FRA
FRA
FRA
FRA
FRA
FRA
SPA
SPA
FRA
FNL
YUG
EGY

LATITUDE LONGITULE

5113
S0 6

ON
ON

505240N

ug 8
4auk
5542
5131

ON
ON
ON
ON

$21900N

4148
3846
0 5
3930
4338
4024
5222
4355
4751
4450
4857
4543
4540
4756
4820
5034
4544
47 9
4858
4245
4635
4532
4725
4318
3649
4542
6020
4554
30 9

oN
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
oN
ON
ON

646
838

0E
GE

7 848E

1142
912
1240
05

0E
0t
113
ow

44400

1236
98
14815
285
122
340
943
050
330
0&3
422
37
019
T24
6 4
35S
457
136
226
252
018
418
o4y
256
422
55
458
1619
3125

OE
ow
113
OE
ot
ow
(113
OE
1]
ow
OE
0E
ow
0t
0E
0E
U
ow
0E
QE
113
LE
0OE
ow
ow
0E
0E
OE
113

THANSMITTER
POWER
IN WATTS

50.0
1000.0
50.0
1000.0
50.0
50.0
50.0
50.0
50.0
S0.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
5040
50.0
5040
50.0
50.0
5040
50.0
50.0
5040
500
50.0
50.0
5040
50.0
S0.0
50'0
50.0
5040
50.0
50.0

SATELLITE AT 15 DEG W

ELEV
ANGLE
In DEG

27.92
28.37
28,14
29,03
29.%4
21.90
29.42
27.94
34.19
44,71
26,28
80.74
37.08
41.86
25,90
36.95
32.20,
36,45
30.85
38,43
35.48
30,84
30,91
29.61
33.81
34,27
31.39
37.47
39,38
34,23
33,41
38.61
45,87
33.80
13.88
28,90
29.02

RPECEIVFD
POWER IN DRW
GROUND ACFT
=135, =136,
=122. =136.
=135, =136.
=122, =136.
=13%. ~=136.
=136, =137.
=135, =136,
=135, =136,
=135, =136
=135, =136.
=135, =136,
=135, =136.
=135, =136.
=13%. =136.
~13%. =136,
=135, =136.
=135, =136.
=135, =136,
=13%. =136
=135, =136+
=135, ~136.
=135, =136
=13%. =136,
=135, <=-136.
=135, <=136.
~13%, =136,
=135, =136.
=135, ~136.
=135, =-136.
=135, =-136.
=135, =-136.
=135, =136.
=135, =136,
-135. ~13f.
-136. =137,
=135, =136,
=135, =136.

SATELLITF AT a0 DE6 W

ELEV
ANGLE
IN DES

17.13
16.79
17.15
16011
17.25
11.49
20.39
17.847
18.72
38.91
13.%59
26.78
25.08
3037
14.88
2%.19
21.08
25.87
19.8%
22.65%
28.66
18.76
19.29
19.47
2158
28.31
20.89
28.69
23.68
22406
22.86
27.84
33.36
21.890

383
18.31

7.“0

RECETVFD
POWFR IN PAW
GROUND ACFT
=136« =137.
=123 =137.
=136 =137,
=123, =~137.
=136, =137,
=136, =137,
=136¢ =137.
=136+ =137.
=136 =137.
=135, =136,
=136, =137,
=135, <=136.
«135, ~=136.
«13%5: =136,
=136 =137.
«135. =138,
=136, =137,
=135 =136,
=136 =137.
=136 =136,
~13%, =136,
-136. =137,
=136. =137,
=136+ =137,
=136, -137.
=135, =136,
«136. =137
~135, =136,
=135. =136
=-136. =137,
«135. =136k,
=135. =136,
=135, =136,
~136. =137,
136, =137,

II ‘9S-LL-QY-VVd
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LY

FREQ
IN MHZ

131.6000
134.6000
131.6000
131.6000
131.6000
131.6000
131.6000
134.6000
131.6000
131.6000
131.6000
131.6000
13446000
134.6000
131.6000
13146000
131.6000
131.6000
131.,6000
131.6000
13146000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.,6000
131.6000
131.6000

‘'131+6000

131.6000
131.6000

cIrY

FRANKFORT
COPENHAGEN
BARCELONA
PARIS/CH. DE GAULLE
LONDON
AMSTERDAM
ROME

SHANNON
0SLO/FORNEBU
LISBON
PRAGUE
ROTTERDAM
MILAN/MALPENSA
ZURICH
MADRID
CASABLANCA
MALAGA
MAASTRICHT
MIDDEN ZEELAND
GENEVA

LA DOLE
BEIRUT
HELSINKI
BAHRAIN
KUWAIT
ATHENS

TEL AVIV
CAIRO

KAZAN
GALEAO
VIRACOPOS
MAIQUETIA
PAYSANDU
CURACAO
HBONAIRE
VILLAGUAY
VICTORIA
PARANA
NOGOYA

LA PAZ
BUENOS AIRES

STATE OR
COUNTRY

GER
DNK
SPA
FRA
GBR
HOL
ITY
IRL
NOR
POR
CZe
HOL
ITY
Sl
SPA
MRC
SPA
HOL
HOL
SWI
SW)
LBN
FNL
BAH
KWT
GRC
ISR
EGY
URS
BZL
BZL
VEN
URG
ATN
ATN
ARG
ARG
ARG
ARG
ARG
ARG

LATITUDE

50 6
S542
4118
4as0
5131

ON
ON
ON
ON
ON

521900N

4148
5242
5954
3846
50 5
5158

ON
ON
ON
ON
ON
ON

453242N

4736
4024
3331
3649

ON
ON
ON
ON

505123N

5146
up1s
4626
3385
6020
2616
2915
3759

ON
ON
ON
ON
ON
ON
ON
ON

32 438N

30 9
3931
2249
23 0
1036
3220
12 8
12 9
3151
3224
3147
3224
3047
3435

ON
N
0s
0s
ON
0s
113
ON
0S
0s
0s
s
0S
0s

ATELLITE AT 1% DEG w
TRANSHITTER

POWE R ELEV RECL IVED
LONGITUCE IN WATTS ANGLE POWER IN PPW
IN DEG
GROUND ACFT
838 QF 50.0 28.37 =133, =136,
1240 OE 50.0 21.90 =136 =137,
2 5 OE 5040 39.19 =135%. =136,
214 0O€ 5060 31.58 =13%. =136,
05 Ow 50.0 29.82 =135, =136,
84400E 5040 27.8% =13%. =136,
1236 OE 5040 34.19 =133, =136,
855 Ow 1000.0 29,52 =122, =136,
1037 OE 1000.0 18.68 123, ~137.
9 8 oW 5040 u8,71 «13%5, =136
1415 OE 5040 26.28 =133, =136,
827 O 50.0 27.88 =138, =136,
84523F 50.0 32.58 =133. =136,
849 OF 50.0 30.64 =138, =136,
340 ow 50.0 41.86 =135, =136,
741 OW 5040 50.26 =135, =136,
822 uw 5040 45.87 =135, ~136.
54216E 50.0 28.60 =133, =136,
522 0E 50.0 27.80 =135, ~138.
6 7 0E 5040 32.92 =135, «136.
6 6 OE 50.0 32.73 =135, =136,
3531 OE S0.0 23.93 =139, =136,
2458 0OE 50.0 13.88 =136, ~137.
%037 OE 50.0 13.29 -136. =~137.
4745 OE 5040 15.18 =-136. =137,
2344 OFE 500 30.48 =135 ~136.
344e 3E 50.0 25.36 =135, =136,
3125 0E 50.0 29,02 «135, ~136.
6349 OF 50.0 =. 07
4315 Ow 5040 48.57 "=135. =138,
47 8 OW 50.0 45.11 =135, =136.
67 0 OW 50.0 29.72 =13%. =136,
58 2 OW 50.0 30.70 =138, =136,
6A%5 OW 5040 27.48 =135, =136,
6817 OW 50.0 28.13 =135, =136.
59 5 oW 50.0 30.11 =135, =136,
AC12 OW 50.0 28.93 =135, =136,
6029 0w 50.0 29.01 =135, =136.
5945 oW 50.0 2929 =135, =136,
5939 nNw 50.0 30,19 =135, -138.
5825 oW 50.0 29.17 =135, =136,

SATELLITF AT Q0 NFG w

ELEV
ANGLE
IN DFG

1679
11489
26411
21.08
20.39
17.87
18.72
23.31
10+02
38.91
13.59
1788
19.33
18.12
30.37
37.97
33436
17.92
17.8%
20.58
20.43
3.33
3.43
=9.11
=6.564
11.9%
8.22
T80
=18:82
63.05%
61.91
56.35
47.63
53.73
54.38
47.56
46.85
46.87
364869
48.25
45.28

RECETVFD
POWER IN nPw

GROUND

=136,
-136%
-135%%
=136,
-1360
~136,
=136
-12%.
=123,
=135
=136
=136,
=136,
-136%
=135,
=138,
=135,
-136.
=136%
=136,
=136,

=136,

-135.
-13%,
-13%,
-135.
-135%5.
~135.
4'135-
-13%.
-135.
=135,
-135.
-135.

ACFT

=137,
=137,
=136
=137,
-137.
=137,
=137,
=136
~137.
«136.
=137,
=137,
=137,
=137,
=136,
=136,
-138¢
~137.
=137,
-137.
-137.

=137

-13%.
=136,
=136.
=136,
~136.
=136,
-136.
=136,
=136«
~136¢
~136.
~136.

v xtpuaddy
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8V

FREQ

"IN MH2

131.6500
131.6500
131,6500

'131,6500

131.,6500
131.6500
131.6500
131.6500
131.6500
131.6500
131,6500
131.6500

© 131,6500

131.6500
131,6500
131.6500
131.6500
151.6500
131.6500
131.6500
131.6500

cITY

FRANKFORT

HAMBURG
COPENHAGEN
PARIS/CHs DE GAULLE
LONDON

AMSTERDAM

ROME

0SLO/FORNEBU
PRAGUE

PALMA DE MALLORCA
PARIS/ORLY

" TOULOUSE

ROTTERDAM
MILAN/LINATE

‘ZURICH

MADRID
LYON/SATOLAS
BEIRUY
TEHRAN

CAIRO

ATHENS

STATE OR
COUNTRY

6ER
GER
DNk
FRA
GBR
HOL
ITy
NOR
CZE
SP&
FRA
FRA
HoL
Ity
Swi
SPA
FRA
LBM
IRMN
EGY
GRC

LATIYUDE LONGITUDE

%0 6 ON 838 OE
5335 ON 10 0 OE
5542 ON 1240 OFE
4850 ON 214 OE
5131 oN 05 oW

521900N 48400€
43148 ON 1236 0OE
5954 ON 1037 o€
50 5 ON 1415 QFE

3930 ON 245 0
a4gs0 ON 214 0OE
4338 ON 122 0oE
5158 ON 427 0E
452040N 91718E

4736 uN au9 OF

4024 ON 3uG ow
4542 NN S 5 uE

3355 0N 3531 uE
3530 ON 51490 Ot
30 9 nN 3125 O
3759 ON 2344 OE

TRANSMITTER
POWER
IN WAYTS

50.0
.50.0
50,0
50.0
50.0
5040
50.0
50.0
50.0
50.0
5040
50.0
50.0
5040
50.0
50.0
S50.0
5060
50.0
50.0
50.0

SATELLITE AT 15 DEG W

ELEV
ANGLE

Iy DEG

28437
24.68
21,90
31.58
29.42
27.84
34.19
18.68
26.28
40.74
31.58
37.08
27.86
32,55
30.64
41.86
33.80
23.93
10,28
29.02
30.4R

RECEIVED
POWER IN DBW

GROUND . ACFT

~135.
';35.
~13b.
-135,
~135.
~135.
~135.
=136,

~135,

~135.
~135.
~135,
=135,
~135.
~135.
~135.
~135,
~-135.
=136,
~135.
-135,

=136,
=136,
=137,
=136,
=136,
=136,
=136,
=-137.
=136,
=1364
=136,
=136
~136.
-le.
«136.
=136.
=136+
=136,
-137.
-1%€.
=136

SATELLITFE AY 80 NER W

ELEV
ANGLE
IN DE6

16.79
14.02
11.89
21.08
2039
17.87
18.72
10.02
13.%9
26478
21.08
25.08
17.8%
19.11
1812
30.37
21490

3.33
=9.89

1'“0
11.94%

RECEIVFD
POWER IN DRY
GROUMD ACFY
=136, =137,
=136 =137.
=136, *=137.
=136 =137,
=136, =137.
=136+ =137,
«136. =137.
-136. -137.
=136+ =137,
«135, =136«
=136 =137,
~135. =136.
=136, =137,
-136. =137,
=136 =137,
-1%%. «136.
=136s =137,
=136, =137,

II ‘95-,L-QY¥-VVd
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6V

rRLG
14 MHZ2

131.7000
151.7000
131.7000
131.7000
131.7000
131.7000
13147000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
151.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000

cITY

UUSSELDORF
FRANKFORT
HAMBURG
COLOGNE
MUNICH
STUTTGARY
CUPENHAGEN
BLARCELONA
NICE
LONDON
HOML
SERGEN
SLO/ZFORERN
WARSAW
LISBON
'RAGUE

PALMA DE MALLO;:CA

PARIS/0RLY
MILAN/LINATH
GOTHE JBUHG
MALMO
ZURTCH*
MADRID
LUBLLIN

REISTIANSANG/KJEVIK

STAVANGER
THRONCHE I*
ANTWERP
ALBORS
ARHUS
t1LLUND
RARUP
RUNNE
GLASGOW
MANCHESTER
13000
05L0/GARNDERMOFN
TUNIS
TIRSTRUP
THISTED
VIENNA
HELSINK]I
BEIRUT

STaTr Ok
CCULTRY LATITURS
GER 5112 g
GER 50 & 0N
GER 335 (iN
GER HeS24 0N
GER 4K & N
GER Wbt on
UK 5542 am
5Pa 4117 ul
FRA 446 1N
GRR 5131 Ont
1TY 4140 0
tOR o1/ GN
[F{s ] HasU gty
POL. 5213 N
POR 3340 Gy
Cat. 50 S U
SPA IO QOH
FRA LR TUR 1]
1Ty 4520u0N
SWE 5743 aN
LaE 8536 014
bWl U736 O
SPa o248 N
IRL S330 Qi
+OF LS A 1]
NOR R ETIN
NUR +732 0Or,
Lit LIS VAR 31
Uik R AT ]
BN HE1E o
LK RRELR
91813 TS WANTIN]
Ly, hE U NN
Gisk 542 M
GIR AR OF)
NOK 6716 N
NOR 6012 Oh
TUN 3651 OH
UNK BH18 ON
DNK 57 4 0N
AUY 4612 ON
FNL 6020 ON
LBN 3355 an

TRANCIT Y
PCwt
EOMETYL F TN WATTS

nde IE 500
A%y OF 500
10 0 0€ 500
7 aung S0e0
1142 GF Sye0
712 DE 500
124n uE 500
2 % 0E 50.0
72y OE 800
05 0w %00
1235 ©E S0e0
10 Uk 500
1037 o S5e)
21 ¢ ot 500
ap oW S0e0
1415 it 5060
245, LE 500
214 LR 500
2171 Sgen
1158 it S0.0
13 4 oE Stel
49 ut 500
340 0w S
€1 Ow Syel
R 5 (F 9040
53 it Se 0
1088 OF S0l
(- Q00
256 uh 5
1037 (F S0 0
Y9 (i SNel
ooy Y S0.0
T4ue F Sued
121 vw 5940
212 0w 500
1422 0E S0.0
11 5 GE 5040
171u OF 50.0
1037 0 50.0
a4 oF S$0e0
1622 rE 5040
245a oL 5040
3531 CE 560

ATHLLITL AT 1S (FN v

Lbv

. NGLE

[NR <

2792
PB.37
24.68
28414
29,03
29,4y
21.90
39.19
34.80
29.42
34.19
19.54
1R.6R
2l.b6
44471
?26.28
40.74
31.5R
32.55%
20430
21.86
.04
41.86
28.u4n
20.90
21.07
15.28
2%.90
2l.40
21.90
22.94
22,45
21.76
?b.83
27.80
11.1R
18.28
39.72
2199
2l.81
26.97
13.8R
23.93

FEC: TVIR
POWFHR Jh friiw
GROUND  ACFT
=135, ~136.
=13%. =136,
=13%. =136,
=13% =136
=135, =136,
=135, =136,
=136, =137,
=135, =136,
-135. =136,
=135, =136,
=135, =136,
=136, ~137.
=136, =137.
=136, =137,
=135, =136,
=135, =136,
~135. =-1%6.
=135, =136k,
=135, =136,
=136, =137,
~136. =137,
=135 =136
=135. =136,
=135, ~1%f,
=136, =137,
~136. =137,
=136 ~137,
=135, =136,
-136. =137,
=136, =137,
=13%. =13k.
-136, =137,
=136. =137,
=134, =135,
=139, =136,
=136. =137,
=136« =137,
=135, ~136.
~136. ~137.
=136, =137.
=135, =136
=136, =~137.
=135%. =136,

CATELLITE

FLFV
ANGLE
N NEG

1713
16+79
14.02
1715
16.11
17.25%
11.%9
2611
2123
20+39
1Be72
11.95%
10.02

B.71
3491
13.59
26.78
21.08
19.11
10.70
11.35
18.12
3N.37
21.61
12.14
12.91

TeTl
17.21
12.02
12.14
13.17
12.88
1078
19.06
19.89

4.37

9.65
22+80
12.14
12.57
13.23

343

333

AT uh e w

TECFIVEN
POWER I rnw

SROUNT

=136,
=136,
=136
=136,
=136,
=136,
=136,
-1%5,
=136
13K,
=136,
=136,
~13k,

-135,
=136,
=135,
-13hA,
=136
=-13A.
=136,
-1%K,
=115,
-13%.
~-136.
=1%6h,

-17R,
-1%6.
-1X6.
=1%6,
=1%6,
-13K,
-135.
~1%5,

=136,
=136,
~136.
=136

ACET

-137.
137,
“137.
=137,
=137,
=137,
=137,
=136,
-137.
=137,
=137,
-137.
=137,

=13R.
~137.
=13k,
-137.
137,
=137,
~137.
-137.
=13,
~13¢.
=137,
=1X7.

=137,
137,
~137.
~137.
~137.
~137.
~136.
=136,

=136,
=137,
~137.
~137.

I “9S-L.-QY-Vvd
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OSi .

! FREQ
AN MHZ
o

i

13147000
-131.7000

131.7000
131.7000
131.7000

. 131.7000
131.7000

131.7000

131.7000

131,7000
131.7000
1131.7000

- 1434. 7900

131.7008
131.7000
131.7000
1131.7900

c131: 7000
i131.7000 -

151.7009
131.7000
131.7000
133.7000
131.7000
131.7000
131.7000
131.7000

31.7000
's31.7000
131.7000
131.7000

131.7008°

cIty

STOCKHOLM/ARL ANDA

- TCHRAN

NORRKOPING
ATHENS

ALKARA
ISTANBUL
CAIRO

ALTA

AIDOYA

BANAK
BARDUFOSS
KIRKENES
TROMSO
KIRUNA

LULEA
SIMFEROPOL
ABADAN
ANDENES
ANKARA
EVENES :
LONGYEARNYEN

© . LUBAT AIRPORT

YESILKOY
GALEAO
MAIQUETIA

BUENOS AIRES/EZEIZA

CARRASCO
TAMUIN SLP
MEXICO DF

CO VICTORIA TM
C TIMIRIS

PTe ETIENNE

" STATE OR

COUNTRY

SeE
IRN
SWE
GRC
TUr
TUk
LGY
NOR
‘NOR
NOR
HOR
NOR
NOR
SWE
SWE
URS
IRM

TUR
. NOR
NOR
_UAE
TUR
BiL
" VEN
ARG
URG
MEX
MEX
MEX
MTN
MTN

LATITUPE LONGITUCE

5940
3530
5035
3159
3ys6
4y 1}
30 9
"N

(U2
oN
[],]
0N
N
0N
Ol
ON

6451448TN

To &
9 3
643
6942
6T48
6532
(212
3022
6415

[N
[11]]
i
O
N
N

oM

ON
Ny

40 813N
6827314

7815
2515
4058
2249

1036

3440
3ust
222
1925
2344
1022
2055

@i
ON
ON
0S
b1
0S
0s
UN
ON
Nt
IN
ON

1756
5140
1615
23y
1252
2058
312y

. 2318

OF.
cE
OF
CE
3
113
0F
0E

16 227

2954
183y
2953
1a ¢
2019
22 8
ALY
uRYY
16 3

0E
HE
uE
(U
OE

GE -

U

CE

0E

32483&E
272714t

1525338

5520
2819
4215
67 0

5836

56 1
846
29 4
ag 7
1630

17 3

GE
U3
Ou
Uw
Uw
0w
0w
Ow
Ow
Uw
Ow

TPANSMITTER
POWER
IN WATTS

%00
50eN
500
50e0
5060
S0.0
‘B0
5060
53.0
Sp.0
S0l
50"
‘S50e(
S0e0
500
Sge0
500
50eC
5060
500
506
500
2500
500
500
Sye0
S56ieC
BGe?
20000
500
20040
20940

SATELLITE AT 15 DEG W

ELEV
ANGLE
IN OL6

16.78
10,28
18.23
30,48
22.98
25.04
29.02
6.97
9.1%
6.93
8.76
5.5%9
8.14
9.41
10.77
19.52
14,47
9.11
n2.96
7.12
1,45
9.1¢
25,55
48,57
29,72
29,06
30.82
-2.88
=-3.12
-3.26
67.28
65039

RECF.IVFD
POWER IN CRW
GROUND. ACFT
1%, =137.
-136., =137.
-136. - =137,
“135. =136,
<135, ~1%6,
=135, ~136.
“135. =13%,.
=136, =137,
136, =137,
-136. =117,
~135. =136,
=128, =136
-13%, =136,
~135, <~136.
~135. =135,
=135, =136,
=128. =115,
=128, =115,

SATELLITF AT &0 DFG ¥

ELEV
ANGLE
TN DEG

695
=9.89

8.25 -

11.98
XY )
Tell
T80
37
?.77
-o38
208
=182
1.63
212
2450
2455
=7.08
275
LYY 1)
=57
=203
=13+25
T+66
6305
56435
845.16
8607
2n.62
2n.84
19.88
Sa.94
S54.29

RECETYFN
POWFR TN DRV

FROUMD ACFT

=136,

-l1ns,
=135,
=1%5.
-135,
=136,
=130,
1%,
=120,
=129,

-137.

=13%.
=1 %
=134,
=1%.
-137.
=137,
=-137.
1%,
AT Y

11 ‘9§-LL-QU-WVi
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1s

FREQ
IN MHZ

131,7500
1317500
131.7500

131.7500

131.7500
131.7500
131.7500
131.7500
131.7500
131.7500
131.7500
131.7500
131.7500
131.7500
1317500
131.7500
131.7500
131.7500
131.7500
131.7500
131.7500

ciTY

FRANKFORT
HAMBURG

MUNICH
COPENHAGEN
BARCELONA
PARIS/CHe DE GAULLE
LONDON

AMSTERDAM

ROME

LISBON

PALMA DE MALLORCA
PARIS/ORLY
MADR1D

MARSE ILLE
CASABLANCA
LYON/BRON
PARIS/LE BOURGET
NAPLES

DAMASCUS

ATHENS
MONTEVIDEO

STATE OR
COUNTRY

GER
GER
GER
DNK
SPA
FRA
GBR
HOL
ITY
POR
SPA
FRA
SPA
FRA
MRC
FRA
FRA
ITY
SYR
GRC
URG

LATITUDE LONGITUDE

50 & DN 838 OF

5335 ON 10 0 OF
ug B ON 1142 0OF
5542 oON 1240 OE

4118 ON 2 5 0F
4AS50 ON 21u OE
5131 on 05 ow

521900N 44400E
4148 NN 1236 0E
3846 0N 98 Uw

3930 0N 24y GE
4350 ON 214 OE
4024 gN 340 Ow
4322 ON €17 OF
3331 oON T4y ow

4544 oN 457 0O
4858 0On 226 OE
40524SN 141720E
3322 oON 3628 OF
3752 ON 23uy 0OF
3us4 a5 5611 0w

TRANSMITTER
POWER
IN WATTS

500
S0e0
100040
5040
5040
5040
500
SO0
S0e0
500
500
500
5040
500
500
SGe0
5040
SQ.0
500
50«0
50.0

SATELLITE AT 15 DEG

ELEV
ANGLE
IN DEG

28,37
24,68
29.03
21.90
39.19
31.58
29,42
2T 84
34,19
44,71
40,74
31.%8
41.86
35.99
50.26
33.81
31.39
34.10
23.40
30.48
30.67

RECEIVED
POWER IN DORW

GROUND ACFT

~13%.
=135,
=122,
-136.
=135,
-135.
=135,
=135.
=135,
=135,
~135.
~13%,.
=135,
=13%.
~135.
=135,
=13%.
-135.
=135,
=135,
=135,

=136,
=136
=136,
=137,
=136,
=136,
=136,
=136.
=136,
=135,
=136
=136,
=136
=136
=136,
=136,
=136,
~136,
=136,
=136,
=136.

SATELLITF AT &40 NFG w

ELEV
ANGLE
IN DEG

1679
18.02
16411
11.89
26.11
21.08
20439
17.47
18.72
34.91
26+78
21408
30.37
2278
37.97
2184
20.89
17.9%

2:61
11.94
45.95

RECETVED
POWFR IN NRW

GROUND ACFT

=136
=136,
'1230
=-1360
-138%,
-136,
-136.
=136
=136,
-135,
=135,
=136,
-135.
«136,
-1138%,
=136,
=136,
-1%6,

=136,
=135,

=137,
~137.
=137,
=137,
=136
=137,
=137,
=137,
~137.
~136.
=136,
=-137.
=13Re
~13F.
=136,
-137.
=-137.
“137.

=137,
=13k,

IT ‘9S-LL-Q¥-VVd

v xtpuaddy



zs.

|
i FRLQ
‘lN MHZ

131.5000
131.8000
| 131.8000
1315000

"131.,8000
Vl’l-.o..
"131.8000
131.8000
131.68000
131.8000
131.8000
"131.8000
. ‘31y6°'°‘
431.8000
131.8000
131.6000
131.8000
131.8000
131.8000
131.8000
131.8000
-131.8000
131.8000

131.8000
131.8000
131.8000
131.8000
131,8000
131.8000
131.6000
131.8000
'131.8000
i1131.8000

131.9000
{131.8000
1131.8000

131.8000
i131.8000

131.8000
‘13XOOD°°

131.8000

113148000

131.8000

(9344

LUSSELDUF
FRANKFORT
HAMBURG
COLOGNE

“MUNICH

STUTTGART

BERLIN

LONDON

AMSTERDAM

ROME

PALMA DE MALLORCA
JONKOPING

MADRID
KRISTIANSANG/KJEVIK
HANNOVER )
GENEVA

oL ASGOW .
PARIS/LE BOURGET
ALE /MULHOUSE
BALE/MULHOUSE
SALZBURG
ANGELHOLM
HALMSTED

 RARLSTAD

KRISTIANSTAU
0STERSUND

- VAXJO

BREMEN
SAARBRUCKEN
LUXEMBURSG
SHANNON
VIENNA
HELSINKE
TEHRAN
ATHENS
nOSCOW
NICOSIA

SUNOSVALL

CTAT)

ok

CuUTIRY

ot
GER
6ER
GER
Gbk
GER
GER
GBR
HOL
Ty
SPA
Swg.
SPA
NOR
GER
Swi
GBR
FRA
FRA
. SW}
AUY
SWE
SWE
SWE
SWE

‘Swg’

SWE
GER
GER
- Lux
IRL
AUY
FNL
IRN
GRC
URS
cyp
SWE
SWE

SWE
SWE
SWE

LATITURL

e I3
by
5335

a4
N
Ok

50524 0N

un 8
4pyudy
5228
2131

ON
ON
N
NN

523900N

41040
3n30
ST45
wn2e
5612
5222
4618
5542
up5a
4735
“73%
“a 0
5618
564l
" 5922
- 5555
6312
Se41]

ON
onN
N
ON
0N
N
[U]]
oM
ON
oM
ON
oN
oN
ON
ON
ON
oN
ON

S% 000N

4914
4537
5241
4a12
6020
3530
3759

5848
3s1t
S641
632%
5616
6838
5940
6232

O
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
oN

g,
Alg
10 0

CLotTTUCE

0E,
vE

(3

7 84¢E

‘1142
912
1316
0y

0E
GE
OE
ow

44400E

12%
245
145
LT
s
ag3
67
41
226
732
732
13 0
1252
1249
1325

1 5

1830
1457
8a7
64s
612
855
1622
2458
S140
2344
Mg
3316
1617
19 ¢
1516
215
17%¢
1727

418
13
(U3
Jaw
JE
LE
CE
4 ]
713
0t
OE
0E
0E
11
0E
JE
CE
UE
0F
ot
0E
uw
OE
]2
QE
0E
13
OE
0E
0E
OE
0E
0E
OE

TEANSMITTER
POwE 1t
IN WATTS

50.0
50.0
500
50.0
5040
5040 -
500
5040
5040
50'0
S0eC
6500
50.0
. 5040
50.0
$0.0Q
50.0
5040
50.0
5040
500
5040
50.0
50+0
50.0
5040
50.0
5040
500
500
50.0
500
" 5040
S50.0
50.0
50.0
5040
500
500
50.0
50.0
50.0
S0.0

*LEV
- AMGLE

M.y

27.92
28.37

28,68

28.18
29.03

. 29.44

284,57
29,42
2T.44
34,19
40.74
19.68
41,86
20.9C
25.90
32.92

25.83

31.39
31.12
31.12
78461
2130
20.97
18.39
21.25
14.72
20.29
25.60
29.82
29.63
29.54%
26,97
13.88
10.28
30.488

11.64-

2S.12
19.83
13.36
20.55
11.77
16.78
18,52

SATELLITE AT 1% 0DE~ 4

HECT TVEN

CROUMD -

-13s.
-135.
-135,

. =13%..

=13%.
-13%,
=13S.
=135,
=13%.
-13%.
-13%5,
=136,
=135,
=136,
=135,
=135,
=134,
-13%.
=-13%.
-135%.
=13%.
=136,
=136,
=136,
-136.
=136,
=136,
=135,
=135,
=135.
=135,
=135,
-136.
~136.
=139,
-136.
=135,
-136.
=136,
=136,
=136,
=136,

'l!ﬁo_

POWER IN nav

ACFT

=136,
=136,
=136,
-136.
~136
=136,
=136,

-136.
- =136,

=136,
=136,
=137,
=136,
=137,
=136,
=136
-13%,

=136,

=136
=136,
=136
=137,
'137)
=-137.
~137,
=137,
~-137.
=136,
~136.
«136.
=136,
~136.
«137.
-137.
=136,
=137,
=136,
-137.
-137.
=137,
=137,
=137,
=137,

ELFV
PNGLF
™ DEG

17.13

1679 .

18.02
17.15
16.11
17.28
12.92
20.39
17847
18.72
2678

9.70
30.37
1214
14.088
2058
19.06
20.89
18.89
18.89
1539
11.06
10.88

910
1067

6.57

Q.8%
14.99
18.35
18.82
23.32
13.23

3.83
~9.89

1198

=1.%6
8.98
9.19
8.69
9.91
330
6.95
S.Ta

SATELLYY AT 40 ner w

tFCFIVFN

poRER

FRAUN

=136¢
=136,
-136.
=136,
«136.

- =136,

=136,

=1%8, -

-1360
-1360
=135,

=135,
=136,
-136.
-136.
135,

-1%36.

«136.
=136,
=136
=136,
136,

=13%6¢

“1%6.
=136
1%,
135,
-136.

-136.

e revng
ACFY

=137,

-137.

,"37.

=137

‘=137,

=137,
=137,
=137,
=137,
«137.
=13K.

=136,
-137.
=-137.
«137.
-136.
-137.

=137,

=137,
=137,
=-137.
-137.

-137.

=137,

=137,

=137,
=136

=137,

=137,

II ‘9S-LL-QY-VVd

v xtpuaddy



wn
«w

FREQ
IN MHZ

131.8000
131.8000
131,8000
131.8000
132.5000
131.8000
131.8000
131.8000
131.8000
131.8000
131.8000
131.8000
131.8000
131,8000
131.,8000
131.8000
131,8500
.131.8%00
131.8500
1131.08500
131.8%00
131.8500
131.8500
131.8500
131.85%00
131.8500
131.8%00
131.8500
131.8500
131.8500
131.8500
131.85%00
131.8500
131.8500
131.8500
131.8500
131.8500
131.8500
131.8500
131.8500
131.8500
131.8500
131.8500

cITY

UME A

vISBRY

ESFAHAN
HMASHHAD

TABRIZ

2AHEDAN

KRAMF ORS

DAKAR

GALEAO
MAIQUETIA
BUENOS AIRES/EZE1ZA
wlTto

BUENOS AIRES/AEROPA
PORTO ALEGRE
SAOQ PAULO
TOCUMEN
BRUSSELS
DUSSELDORF
FRANKFORT
HAMBURG
COLOGNE

MUNICH
STUTTGART
BERLIN

LONDON
PRESTWICK

ROME

LISBON
PARIS/ORLY
ALGIERS
HANNOVER
NUREMBURG
BELFAST
BIRMINGHAM
JERSEY
MANCHESTER
ZAVENTEM
HELSINKI
STOCKHOLM/ARLANDA
CAIRO .
STOCKHOLM/BROMMA
BAGHDAD
LAZCANO

STATE OR
COUNTRY

SWE.
SwE
IRN
1IRN
IR
IRN
SWE
SEN
BZL
VEH
ARG
ECU
ARG
BZL
BZL
PAN
BEL
GER
GER
6ER
GER
6ER
6ER
GER
GBR
6BR
ITY
POR
FRA
ALG
6ER
GER
IRL
GBT
GBT
6BT
BEL
FNL
SWE
EGY
SWE
IRQ
URG

LATITUDE

6347
5740
3242
3615
3758
2920
63 6
1444
22409
1036
b1 e
013
auyn
2959
233%
9 5
5055
5113
50 6
5335

0N
ON
ON
ON
aN
ON
O
0N
0s
ON
119
0s
0s
0S
ns
ON
ON
ON
ON
ON

S05240N

4g B
[Y:11}
5228
5131
5530
4148
3846
4850
3650
5222
4925
S43S
5227
4913
5321
5083
6020
5940
30 9
5940
3313
3343

ON
ON
ON
ON
ON
ON
ON
OoN
oN
ON
ON
ON
ON
ON
ON
ON
ON
oN
ON
ON
ON
0s

LO'MGITULE

2017
1821
514y
5937
“e g
6084
174,
1735
42115
~7 0
5839
7830
5830
5110
4639

1
[t
U3
ct
GE
0E
g
il
F1 ]
Ow
Gw
ow
Dw
oW
Uw

792228E

41s
646
838
100

0E
CE
1]
OE

7 a48E

1142
912
1316
05
435
1236
9 8
214
30
9%3
11 5
552
145
213
217
425
2453
17%¢
3125
1756
8415
5430

OE
OE
OE
ow
0w
13
ow
OE
OE
0€
GE
ow
Oow
ow
ow
OE
0E
OE
0E
13
0E
ow

TRANSMITTF &
PCWEYR
IN WATTS

5040
S0e0
5040
50«0
5040
500
5040
5040
50«0
50.0
500
500
500
50+0
S0.0
500
50.0
50.0
50.0
50.0
50.0
5040
50.0
50.0
%50.0
50.0
50.0
500
50.0
50.0
50.0
$9.0
50.0
S0.0
50.0
S0.0
S0.0
$50.0
$0.0
50.0
50.0
50.0
50.0

1

“ATELLITE AT 1% DEG w

CLEV
ANGLF.
Ot.G

12.6P
18.31
10.96
3.70
13.96
J3.50
13.95%
72.44
48457
29.72
29.U6
18.28
29.06
37.50
45.1A8
~12476
28.94
27.92
28.37
28.08
28.1%
29.03
29.%4
28,57
29.%2
26.07
34.19
4.7
31.58
43.27
2%.90
28.11
27.20
28.80
32.2%
27.96
28.9%
13,88
16.78
29.02
16.78
17.08
32,64

REC: IVEN
POWER TN rpiw
GROUND  ACFT'
~136, =137,
=136. =~137.
-136. =137,
=136, =137.
«136, =137.
=134, =135.
=135%. =136,
~13%, <136,
=135, =136,
=136, =137,
=135, =135,
=135, =136,
=135, =136.
*13%, =136,
=135, =136,
=13%, =136,
“13%. =136~
=135, =136,
=13%, ~=136.
=133, =136,
=135, =136,
=135, =136,
=138, =135,
=133, ~136.
=138, =136,
=135, =136,
-138, =136,
=13%, =136,
=135, =136,
=135, =136,
=13%. =136.
=135, =136,
=135, =136.
=135, ~-136.
=136. =137.
“136. =~137.
~13%. =136,
~136, =137,
=136, =137,
=135, =136,

SATELLITF AT 40 NFG

ELFV
AMGLE
IN PEG

400
Te71
=904
-16.07
~5+58
1773
5.33
5897
63.0%
5635
45416
45.43
45.16
52.98
6142
=35.9¢
18.61
17.13
16.79
18.02
17.1%
16.11
17.2%
12.92
2039
19.31
18.72
38.91
21.08
28.20
18.88
15.78
2055
20048
23.11
20.08
18.57
383
6.9%
T.80
695
=3.88
87.83

PECETVFN
POWER Tt RPw

r:ROUND

=135,
=135,
=135,
-135,
«135.
~135.
=135,
=135,

=136%
-136.
=136,
=136%
-138%
=136,
136,
=136,
=136,
=138,
=136,
.1350
-136.
~135,
'136.
-1360
=138,
=136,
-13%,
=138,
=136,

=135,

ACFT

=136,
=13%.
=136k,
=13F.
=136,
~13Re
=13
=13k,

=137,
=137,
-137,
=137,
=137,
=137,
=137,
=137,
=137,
~138.
=137
=138.
=137.
=136,
=137.
=137,
=136,
=137,
=136,
=136.
=137,

=138,

IT ‘9S-L.-Q¥-VVd

v x1puaddy



¥S

FREQ
IN MHZ

131.9000

131.9000
131.9000
131.9000
131,9000
131.9000

.131.9000

131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
13%.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000

. 131.9000

131.9000
131.9000
131.9000
131.9000
13%.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000

cITY

FRANKFORT
COPENHAGEN '
PARIS/CHe DE GAULLE
LONDON

PRESTWICK
AMSTERDAM .

ROME

0SLO/FORNEBU
LISBON

TRIPOLI
PARIS/ORLY
60THENBURG

ZURICH

TUNIS

PALERMO

CAGLIAR]
LUXEMBURG

HELSINK] '
STOCKHOLM/ARLANDA
TEHRAN

BAHRAIN

KUWALT

TEL AVIV

BAGHDAD

HUDAPEST

ABU DHABI

DOHA

OUBAL

HOEGGUMPEN

DUBAL AIRPOKRT
BELEM

GALEAO

MATQUETIA

BUENOS AIRES/EZEIZA
LIMA

PORTO ALEGRE

SAO PAULO
CAMPINOS

MANAUS

RECIFE

rUDAHUEL

GEORGE TOWN
SANTIAGO

STATE OR
COUNTRY

GER
DNK
FRA
6BR
6BR
HOL
Ity
NOR
POR
LBy
FRA
SWE
SwW]
TUN
ITy
ITY
LUxX
FNL
SWE
IRN
BAH
KWt
ISR
IRQ
HNG
T EGY
QAT
EGY
NOR
UAE
BZL
BZL
VEM
ARG
PER
HZL
B2L
B2L
821
C¥48
Chl
GUY
CHY

LATITUPE  LONGITULE

S0 6 ON A38 CE
5542 ON 1240 oOE
4850 ON 214 OE
5131 ON 05 0w
5530 ON 435 oW
521900N S4400E
41488 ON 1236 OE
5954 ON 1037 OE
3886 ON 9 8 oW
3230 ON 13 8 OE
4850 ON 214 0OF
S743 ON 1158 OE
4736 ON 849 OF
3651 ON 1014 OE
38 2 ON 1311 oOE
3913 ON 9 A O
4937 ON 612 OE
6020 ON 2458 0E
S940 ON 1756 OE
3530 ON 5140 OE
2616 ON 5037 ot
2915 ON 8745 0O
32 838N 3486 3E
3313 ON 4815 OE
4730 ON 19 5 0O
242k ON 5428 0E
2516 SN 5113 6E
2515 DN 5521 OE
69 4 ON 18 0 OE
2515 9N 5520 OF
123 ns 8R29 (W
2249 0S 4315 0w
1036 ON 67 0 uUw
3440 0S 5830 Ow
12 3 oS 77 3 Ow
2959 0S8 5110 Uw
2335 0S 4639 iw
23 0 0% 47 g uw
L9 0 59%G oW
8 & 0% 3455 Uw
3323 0S 7047 Ow
6U9 CON SA10 LW
3327 oS 70%9 CW

TRANSMITTER
POWER
IN WATTS

50.0
5000
5040
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
5040
50.0
50.0
50.0
5040
50.0
50.0
50.0
50.0
5040
50.0
500
5040
50.0
5040
50.0
50.0
S0.0
50.C
50.0
50.0C
50.C
S50.0
S50.C
50.C

SATELLITE AT 15 DEG w

ELEV
ANGLE
In DEG

28.37
21.90
31.58
29.42
26,07
27 .44
34.19
18.68
4%.7
41,38
31.58
20.30
30.64
39.72
37.06
38.19

29.63

13.88
16.78
10.28
13.29
15.18
25.36
17.04
26.26
10,09
12.94

9.15

8.87

9.16
51.06
48.57
29.72
29.06
19.10
37.5¢0
45.1R
45.11
38.13
64.89
19.86
39.75
19.94

RECEIVED
POWER IN DRW

GROUND ACFT

=135,
=136,
=138,
=135,
=138,
=135,
-13%,
=136,
=138,
-139%,.
=335,
-136.
=135,
=135,
~135,
=139,
-13%,
-136.

“136,

=136,
=136,
=136,
~139%.
=136,
=135,
-136,
=136,

=135,
=135,
=135,
~135.,
=136,
=135,
=135,
=135.
=135,
=134,
-136.
=135,
=136,

=136,
-137.
~136.
=136,
=135,
=136,
=136,
-137.
=136,
=136,
=136,
=137,
=136
=136,

=136,

=136,
=136,
=137,
=137,
=137
=137,
-137.
-136.
-137.
=136
=137,
-137.

-136.
=136,
=136
=136,
-137.
=136,
=136,
-136.
=136,
=135,
-137.
=136,
=137,

SATELLITE AT 80 NDFG W

ELEV
ANGLE
IN DES

1679
11.89
21.08
2039
19.31
17.847
18.72
10.02
38.91
22.39
21.08
1070
18.12
22.80
20.02
22.85
18.82
383
695
=-9.89
=9.11
~6.68
822
=3.8%
11.83
-12¢52
=9.64
-13.27
2025
-13.25%
79.89
63.0%
56435
845.16
45.22
52.98
61.82
61.91
66.31
7874
39.12
6T.31
39.16

RECEIVFD
POWER IN DR¥
GROUND: ACFT
=136, =137.
=136« =137,
«136. =137,
=136 =137,
=135, =136,
~136¢ . =137.
=136, =137,
=136, =137,
=135 =136,
=136 =137,
=-236: =137,
=136. ~137.
=136 =137,
=136, =136,
«-136. =137.
=136, =137,
=-1%. =137.
-136¢ =137,
-138, =13,
=135, =13,
=135 =135k,
=135 =136,
~135. =136,
=-17%, *=13R,
«~13%. =136.
=135, =136,
=138, =135,
=138, =138,
=135 =136,
-13%4, =135,
-135%: =12k,

IT ‘9S-LL-Q4-VVA

v xtpuaddy



SS

FREQ
IN MHZ

131.9%00
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131,9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500
131.9500

131.9500

131.97%0

cIry

BRUSSELS
FRANKFORT
HAMBURG
MUNICH
STUTTGART
COPENHAGEN
NICE

PARIS/CH. DE GAULLE

LONDON

ROME

LISBON
PRAGUE
PARIS/ORLY
ZURICH
MADRID
LENEVA
BALE/MULHOUSE
KLAGENFURT
MILAN/MALPENSA
VIENNA
TEHRAN
ATHENS
1STANBUL
wWARSAW
CARRASCO

TCALVI

STATE OR
COUNTRY

BEL
GER
GER
GER
GER
DNK
FRA
FRA
GBR
1Ty
POR
(413
FRA
SWI
SPA
ST
SWI
AUT
ITY
AUT
IRN
GRC
TUR
POL
UG
FRA

LATITUDE LONGITUDE

5055
50 6
5335
4a 8
4auk
5542
4346
4350
5131
4148
3au6
50 5
4a50
4736
4p24
4634
4735
4636

ON
ON
ON
ON
0N
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

453242N

4g12
3530
3759
41 1
5213
3450

4232

ON
ON
ON
ON
IN
05 _
ON

TRANSMITTER
POWER
IN WATTS
41y OE 500
838 oF 5040
10 0 OE 50.0
1142 0E 50.0
Q12 nE 50.0
1240 OE 50.0
720 GE 50.0
21y Ot ‘5040
C 5 oW 5040
1236 0OE 5040
9 3 0w 5040
1415 OE 5040
214 OE 5040
AlWg OF 50.0
340 Ow 5040
6 7 CE 50.0
732 0OF 50.0
1434 0OFE 50.0
84,2 3E $0.0
1622 0 50.0
5140 OF 50,0
2344 0OF 50.0
2858 OE 50.0
21 0 OE 100.0
56 1 0w 50.0
848 0OE 50.0

CATELLITE AT 15 DEG w

FLEV
ANGLE
It DEG

26.94
28.37
24,68
29.03
29.44
21.90
34.80
31.58
29.%2
34.19
44,71
26.28
31.58
30,64
41.86
32.92
31.12
29.13
32.58
26.97
10.28
30.48
25.04
21.6%
_30.83
35.33

RECE IVED
POWER IN DRW

GROUND

-135.,
-135,
-13%,
=135,
=135,
«136.
=135,
=135,
-13S.
~135,
=135,
=135,
=135,
=135,
=135,
-13%,
=135,
=135,
-135.
=135,
=136,
=135,
=135,
=133,

ACFY

~136.
=136
=136
«136
=136,
-137.
~136.
=136,
=136
=136
=136
=136
~136.
=135,
«~136.
=136«
=136,
136,
“136.
=136
=137,
=136
=136
=137,

1

SATELLITF AY 8D DEe w

ELEV
ANGLE
N DE6

18.61
1679
18.02
16411
17.25
11.49
21423
21.08
20439
18.72
348491
13.59
21408
18.12
3037
2058
18.89
15.11
19.33
13.23
=0.89
11.94

T.11

Re71
46.09

20.9%

RECETVFD
POWFR IN NRW

GROUMD ACFT

=126, =137,
«136. =137,
=136, =137,
=136 =137,
=136 =137,
=136. =137,
-136. =137,
=1%6. «137.
=136 =13%7,
=136. =137,
-135. =136
=136s =137,
=136« =137,
«136, =137,
=135« =136
-136. =137,
=136¢ =137,
=136. ~137.
=1%. =137,
=1%s =137,
~136e =137,
=1%%. =136,
«136. =137,

IT ‘9S-./.-QY-VYVd

v xTpuaddy



v
-

132.0000

{

+ FREQ.
CIN WHZ

:

‘132-0000
132,0000
132.0000
132.0000
132.0000

~ 132.0000

. A432.0000

- 132,0000

132.0000
'132.0000

132.0000 .

13240000

132.0000
132.0000

132.0000
132.0000
132.0000
132,0000
132.0000

fllZ-ODOO

-

132.0000
132.0000
132.0000
132.0000
132,0000
132.0000
132.,0000
132.0000
132.,0000

. 132.0000
{ 132.0000
, 132,0000

132.0000
132.0000
132.0000
132.0000
132.0000
132.0000
132.0000
132.0000

132.0000.

T

clry

SATENAES

USTERSUN!)
nALSBORG
HALMSTAD
GOTENBURG
AELNGELHOLM
PARIS/O0RLY
VAESTERAS
" UPSALA |
TULLINGE
STOCKHOLM
SOELERMHAMN
RUNHEBY -
NWYKOEPING
WORK OP ING
LULEA KALLAX
LINKOEPING
KALMAR
QUATEMAL A
VEDADO

KANCHO BOYEKOS

SATENAES

" OSTERSUND

KALSBORG
_HALMSTAD
SOTENBURG -
AENGELHOLM
PARIS/ORLY
VAESTERAS
UPSALA
TULLINGE
STOCKHOLM
SOECERHAMN
RONNEBY |
NYKOEPING
WORKOP ING
LULEA KALLAX
LINKOEPING
KALMAR
GUATEMALA
VEDADO
KANCHO BOYEROS

STATF OR
COUNTRY

SWF
SWE
SWE
SWF
SWF
SWE
FRA
CSWF
SWE
SWE
SWE

. SWF

Swi.
SWE
T SWF
SWE
SwE
SWF
GT™
cun
cup

SWE
SWE
SWE .
SWE
SWE
FRA
SWF
SWE
SWE
SWE
SWE
SWE
SWE
SWE
SHE
' SWE
SWE
6TM
cup
cus

LATITUDE LONGITULE

&526
-6311
5331
541
5752
5618
LY 1)
5a35
5954
5911
5925
h1lh
" 5629
5@u47
5837
6532
Sazu
Se41
1434
>3 7

.. 2258

5826
6311
5831
5641
5752
5618
T YY)
3935
5954
5911
5925
6116
5629
5847
5837
6532
Sg24
5641
1434
237
2258

ON
ON
ON
ON
oN

ON |

o
o
OoN
o
ON
N
On
aN
0N
O
onN
oW
NN

OH

ON
ON

ON

ON
ON
ON
ON
ON
oN
ON
ON
ON
ON
ON
ON
ON

oN

1242

1431
1832
1289
1154
12%1

223

1638 ¢

1735
1755
1752

177
1522 -

16%5
16 &
22 9
1530
16148
ap3y

_A221
p220 0

1282
1831
1832
1289
1154
12%1
223
1638
1735
1755
1752
17 7

. 1522

1655
16 5
22 9
1530
1614
a03}
8221
r220

BE

UE

TRANSMITTER
POWER
IN WATTS

5040
S50.0
5040
50.0
5040
50.0
5040
560
50.0
50.0
S0.0
50.C
> 50.0
5040
500
5040
500
5000
S50.0
80.0 -
5040
S0.0
50.0
50.0
50.0
50.0
50.0
500
50.0
50.0
50.0
S50.0
S50.C
" 500
50.0
500
5040
50.0
50.0
50.0
80.0
3040

SATELLITE AT 15 DEG W

ELEV
ANGLE

" In DEO

l’..“
18,73
18.82
20,97
20.18
21.31
31.64
17.26
16.70
17.19
17.01
15.68
20,33
17.85
18,26
10.76
18.63
19.84
5'36
12.28
12.32
19.8s
18,73
18.82
20.97
20.18
21.31
31.68
17.26
16.70
17.19
17.01
15.68
20,33
17.85
18.26
10.76
18.63
19.84
5.36
12.28
12.32

REECIVED
POWER IN DRW

GROUND

=130,
-136.
=136,
=136,
=138,
~13b.
=135,
-136,

=136,°

=136.
~136.
=136,
=136,
-136.
=136,
=136,
=136.
=136,

-1,

=136,

=136,
-136.
=136.
=136,
-136.
=136,
-135.
=136,
=136,
=136,
=136.
=136,
=136,
~136.
=136,
~-136.
=136.
=136.

-138,
=136,

ACFT

=137,
'1370
=137,
=137,
=137,
=137,
=136.
-137.
=137,
-137.
=137,
=137,
=137.
=137,
-137.
=137,
~137.
=137,

«137.
-137,
=137,
=137,
=137,
~137.
-137.
=137,
=136,
=137,
~137.
=-137.
=137,
=137,
=137,
=137,
-137.
=137,
-137.
=137,

=137,
=137,

ELEV
ANGLE
N DEG

9:.96
6.57
9.08
10.88
10.68
11.07

21.07 -

T.57

699

T.19
T.10
6452
978
T-85
8.32
289
B.70
9.19
30.52
35.80
3588
9+96
657
" G408
1084
1068
11.07
21.07
T57
6499
7.19
Te10
6452
e TS
T+85
8.32
289
R.70
_ 9.19
30.52
35.80
35.88

SATELLITE AY &0 Of¢ ¥

RECEIVED
POWER IN OBV

SROUND ACPY

=137,
",70
=137,
«137.

=138.
=136¢
=136
=138,

-138.
=133,
=-133.

=136
~136.
=136¢_

~136.
=136

=136,

=136..

=137
-137.
“137.
-137.

135,
=133,
=-133%.

-136.
~136.
=136,

II “9S-/.-QY-VVd

v xTpueddy




FAA-RD-77-56, I1 Appendix B

APPENDIX B
GROUND STATIONS IN 131.4-132.0 MHz BAND
IN VIEW OF PACIFIC SATELLITES

Column headings are the same as defined in APPENDIX A, except
that satellite locations are at 155 degrees West and 180 degrees
West.
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89’

FREQ
IN MHZ

131.8000
131.4000
131.8000

131.4000°

131.4000
131.4000

'131.4000

131.8000
131.%000
131.4000
131.%000
131.4000
131.4000
131.4000
131.4000
131.,%000

131.4000

131.4000
131.8000
131.4000
131.8%000
131.8000
131.8000
131.8000
131,8000
131.4500
131.4500
131.8500
131.8500
131.4500
131.4500
131.8500
131.48500
131.84500
131.8500
131.8500
131.8500
131.4500

cIvy

MERIDA
MEXICO CITY

- TEPEXPAN

GARLAND
FALEOLO
AUCKLAND
BANGKOK
CALCUTTA
DELHI
DJAKARTA
HONG KON6
KADEMNA
KARACHI
MANILA
OSAKA
PAGO PAGO
RANGOON
SAIGON
SINGAPORE
SYONFY
TAHI .1
TAIPEL
TOKYO
WAKE 1S.
NAKHON PHANOM WEST
PAYA LEBAR
BANGKOK
CALCUTTA
DELHI
DJAKARTA
HONG KONG
RANGOON
SAIGON
SYDNEY
BOMBAY
coLoMBO
KUALA LUMPUR
SINGAPORE

STATE OR
COUNTRY

LATITUDE LONGITUDE

2059 ON
1925 ON
1935 ON
3650 ON
1349 05
37 1 0s
18 0. ON
2239 ON
2835 ON

6 0 05
221156N
262133N
2455 ON
183036N
344657N
1420885
1647 ON
1086 ON

122378
3357 0s
1733 oS
25 & ON
3542 ON
1916838
1722 ON

122 ON
15 0 ON
2239 ON
2835 ON
6 0 05
221156N
1647 ON
1086 ON
3357 0S
19 5 ON
649 ON

39 ON

122378

99 7 oW
9856 0w
12728 OE
172 0 ow
17448 OE
10039 OF
8827 OF
77 0 OE
10649 OE
1141311
1278533
6711 OF
121 136E
1352628€
17084254
9610 OF
10639 0
1035118E
15111 oE
18926 0w
12133 of
13986 OE
1663811E
10839 OF
10355 OF
10039 OF
8827 OF
77 0 oE
106849 OF
1181311E
9616 OE
10639 OE
15111 OF
7282 OF
7953 OF
10139 OE
1035118E

£938 0w

TRANSMITTER -
POWER
IN WATTS

50+0
50.0
5040
50.0
$0.0
50.0
5040
500
500
- 5000
50.0
50.0
500
50.0
500
50.0
50.0
500
15040
5040
5040
500
50.0
50.0
500
50.0
50.0
5040
5040
50.0
500
50.0
50.0
500
50.0
5040
5040
5040

SATELLITF-‘T 155 DEG W GSATELLITE AT 180 DEG W

ELEV
ANG6LE
IN DE6

14,48
23.99
23.78
1.20
- 68,53
36.68
. =21.98
-31.75
=39.44
-150“8
-9.31
2.72
48,03

-2087.

8.06
65.25

| =25.83

=16.58
=19,35
21.22
68,83
=2.76
11.36
81,20
«18.1%
-19.29
-21,98
=31.75
~39.48
=16.48
-9.31
-25.83
=16.54
21.22
=85.88
=41.,35
-210“2
=19.35

RECEIVED
POWER IN DBW

GROUND

=136,
=135,
=135,

-132.
-135,

=132,

=136,
=138,

=136,
=129,

=136.

ACFT
=137,
=136,
=136

=133,
=136+

=133,

-1370
~1355.

-137.
~-130.

137,

ELEV
ANGLE
IN DEG

-8.93
=210
-e29

20.97

T1.29

8678

1.64
=9.99
=-19.58
8.11
13.88
2582
-28.28
21.8%
28.16
70.02
=2.78
773
S.18
39.97
89,58
20013
30.86
62.72
Se31
5.25
1.64
=Q,99
~19.58
8.:11
13.08
=2.78
Te73
39.97
-28.10
-18430
2.9%
5.18

RECEIVED
POWER IM DRW

SROUND ACFT

-l36;
-1320
'135.

-131.
-130.

=130,
=135,
-‘33.

-135.
=135,
-130.
-135,
-1290

-1310

-135.

=137,
-133,
=136,

=132,
=-131.

-151.
=136,
-138,

=136,
=136.
-131,
-136.
=130,

-132.

=136,

‘9G-LL-QY-VVd
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FRE@
IN MHZ

131.5000
131,5000
131,5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131.5000
131,5000
131.5000
131,5000
131.5000
131,5500
131.8500
131,5500
131.5500
131,5500
131,5300
131.5500
131,5500
131.5500
131.,60000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131,6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000
131.6000

STATE OR
cITY COUNTRY
KHABAROVSK/ACC URS
KHABAROVSK/EK IMEHAN URS
PAYA LEBAR SNG
TAIPEI TAL
BANGKOK THA
HONG KONG HKe
KADENA RYU
MANILA PHL
OSAKA JAP
SAIGON VTN
SYDNEY AUS
TAIPEI TAL
TOKYO JAP
BOMBAY IND
KUALA LUMPUR MAL
SINGAPORE Sn§
FUKUOKA JAP
NAHA RYy
OKINAWA RYU
SEOUL KOR
PAYA LEBAR SN6
BANGKOK THA
CALCUTTA IND
DELHI IND
HONG KONG HKe
SYONEY AUS
TAIPEL TAL
TOKYO JAP
~ SINGAPORE. o SN6
“'PAYA LEBAR T SNe
BARISAL 86D
BANGKOK THA
HONG KONG HKe
KADENA RYyY
KARACHI PAK
MANILA PHL
SYDNEY AUS
TAIPEL TAI
coLoOMBO CLN
NAMA RYY
DACCA 86D
GUAM 6UM
LAHORE PAK
RAWALPINDI PAK

55 0 ON
53 4 ON
122 ON
2511 ON
14 0 ON
221156N
262133N
143036N
344657N
1046 ON
3357 0S
25 4 ON
3542 ON
19 5 ON
3 9 ON
122378
3340 ON
261135N
2630 ON
3731398
122 ON
14 0 ON
2239 ON
2835 ON
2211%6N
3357 oS
25 & ON
3542 ON
12237N
122 ON
2242 ON
18 0 ON
221156N
262133N
2455 ON
183036N
3357 os
25 4 ON
649 ON
261135N
23 6 ON
14 0 0S
3133 ON
3335 ON

LATITUDE LONGITUDE

TRANSMITTER
POWER

IN WATTS
134 0 OFE 5040
13258 0E 5040
10355 0OE 250.0
12131 O 5040
10039 OE 5040
1141311 5040
1274533 5040
121 136 50.0
1352628E 50.0
10639 0OE 5040
15111 OE 5040
12133 OF 500
13986 OE 5040
72%2 0OE 50.0
10139 0E 50.0
1035118E 5000
13028 0OE 5040
1273915€ 5040
128 0 OF 504+0

1265919E 50.0
10355 OF 5040
10039 oOF 500
8827 0OE 50.0
77 0 OF 5040
1181311 5040
151311 OE 5040
12133 ot 5040
13986 0OF 50.0
103S118E 5000
10355 OE 25040
9023 0E 5040
10039 0OF 5060
1131311 5040
1274S33E 5040
6711 OE 5040
121 136E 500
15111 0E 500
12133 0E 5040
7953 OF 5040
1273915 500
9023 0 5040
148 0 OE $040
7835 OF 5040
73 7 OF 5040

SATELLITE AT 1S5 DEG W SATELLITE AT 180 NEG w

ELEV
ANGLE

IN DEG

2.08
2,00
«19.29
=279
=-21,.,98
-9031
2.72
-2.87
8.06
=-16.54
2l.22
-2.76
11.36
=45.884
=21.82
«19,38
8,09
2.64
2.93
78
=-19,29
=21.98
=31.75
=39.48
-9,31
21.22
=276
11.36
=19.35%
=19.29
=-30,12
=21.98
=9.31
2.72
-48,03
-20’7
21,22
2,76
-ul ] 35
2.68
=30.05
20.89
=40.,18
«40.8%

RECEIVED

=136,
~136.

=136,
=136,

=136,

~136.

POWER IN DBW
6ROUND  ACFT

~137,
-137.

-1370
~137,

-137.

-137.

ELEV
ANGLE

IN DE6

15.10
15.82
$5.25
20.07
1.64
13.88
25.42
21.85%
28.16
Te73
39.97
20013
30.86
=28.10
2.9%
518
28,78
25.39
2559
20.35%
528
1.64
=9.99
=19.58
13.88
39.97
20.13
30.86
S.18
5.25
-8.25%
1.64%
13.88
2542
«28.24
21.8%
39.97
20013
-18.30
25.39
=8+2%
86467
~21.20
=~22.06

RECEIVED

GROUND

=136,
"136.

=130,

-1310
«-130,
-130.
-!350

~-135,
-1300
~-135,

=135,
=130,
=130,
=136,

-131,
'!350
=130,
-135|

=131,
-1300

~-130.
~135,
=130,
=130,

-135,

POWER TN DBW

ACFT

=-137.
=137,

=131,

=132,
-131,
=131,
=136,

=136,
~131.
=136,

=136,
=131,
=131.
-137.

=132,
-136.
=131,
-136.

=132,
-131.

=131,
=136,
-131.
-131.

=136.

‘9S-L.-QY4-VVd
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FREQ
IN MH2

131.6500
131.6500
131.6500
131.6500
131.6500

131.6500
. 131.6300

131.6500
131.6500
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7600
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
133.7000
131.7000
131.7000
131.7000
131.7000

-131.7000

131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7000
131.7500
131.7500

: STATE OR
cIvy COUNTRY
BANGKOK THA
CALCUTTA IND
DELHI IND
KARACHI PAK
‘MANILA PHL
. SYDNEY AUs
TOKYO JAP
KUALA LUMPUR MAL
SINGAPORE SN¢
TAMUIN SLP MEX
¥EXICO OF MEX
CD VICTORIA T™ MEX
KIMPO KOR
PAYA LEBAR SN¢
KARACHI PAK
BANGKOK THA
CALCUTTA IND
DELHI IND
DJAKARTA INS
HONG KONG HKg
KARACHI PAK
MANILA PHL
0SAKA JAP
RANGOON B8Rm
SAIGON VTN
TAIPE> TAY
TOKYO JAP
BOMBAY IND
coLoOMBO CLN
KUALY LUMPUR MAL
SINGAPORE SNG
FUKUYOKA JAP
NAHA RYy
SEOUL. KOR
GACCA 860
AVALON AUs
PENANG MAL
HONG KONG HK8
TOKYO JAP

LATITUDE LONGITUDE 1I

1a 0 ON
2239 oN
2835 ON
2455 ON
183036N
3357 0s
3542 ON
390N
12237N
22 2 0N
1925 ON
2348 ON
3733 ON
121 oN
2451 ON
18 0 ON
2239 ON
2835 ON
6 0 0s
2211568
2455 ON
143036N
38868IN
1647 ON
1086 ON
254 ON
3542 ON
19 5 ON
649 ON
39 0N
122378
3340 ON
261135N
373139N
23 6 oN
38 221§
525 ON_
221156N
3582 ON

TRANSMITTER

POWER
N WATTS
10039 0E 5040
8827 OE 50.0
77 0 OF 5040
6711 OF 50.0
121 136€ 50.0
15151 OF 5040
13986 OE 5040
10139 OF 50.0
1035118¢ 5040
9846 0OW 50.0
99 8 oW 200.0
99 7 ow 5040
12688 OE 5040
10358 OE 5040
67 & OF 5040
10039 0 5040
8827 OF 50.0
77 0 OF 5040
10689 OF $0.0
1181314E 50.0
6711 OE 5040
121 136E 5040
1382628E 5040
9610 OF 5040
10639 OE 50.0
12133 OE 5040
13946 OF 50.0
7252 OF 5040
7953 O 5040
10139 OE 500
1035118E 50.0
13028 OE 5040
1273915E 5040
1265919€ 5040
9023 OF 5040
188274 8E 5040
10020 OE 5000
1181311E 5040
13946 OE 5040

SATELLITF AT 15€ DE6 W SATELLITE AT 180 DEG W

* RECETVED

_ ELEV ELEV
ANGLE POWER IN DBW ANGLE
IN DE6 IN DE6
G6ROUND ACFT

~21.,98 1.68
=31.75 =9.99
~39,48 «19.58
~48,03 -28.24
=2.,87 21.85
21,22 =136, =137, 39.97
11,36 =136, =137. 30,86
21,82 298
«19.3% Se18
23.01 =135, =136, -+58
24,01 =129, =136, =-+09
22.89 =135, =136, -e36
63 20.20
«19,29 525
-38.18 =28.35
=21,98 1.68
«~31,7% =9.99
. =39.88 =19.58
«~16.048 8.11
=9,31' 13.88
~48,03 2828
=2,87 21.85
8,06 28.16
~25.83 =2.78
~16.5% T.73
-2,76 2013
11,36 ~136., =137, 30.86
45,88 -28.10
41,35 «18+30
-21.82 298
~19,35 5.18
8,09 28,75
2.68 2539
«78 20,35
-30,05 =8.25
16,36 =136, =137, 32.58
«22.,63 ‘1459
=9,31 13.88
11,36 ~136, ~137. 30.86

" RECETVED
POWER IN DBW

GROUND ACFT

=130,

-138, "

=135,

=136,

-131.

01300
~135,

-130,
«135,

-135,
-130.
=136,

-1350

-131.
=138,

-151.
=136,
=136,

=-137.

=132,

=131,
-136,

-131,
136,

=136,
-131,
-137.

=136,

-132,
«136.

IT “9S-LL-Q4-vVd
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29/19

FRE@
IN MHZ-~

131.8000
131.8000
131.,8000
131.,8000
131,8000
131.8000
131.8000
131.8000
131.8000
131.8000
131.8000
131.8000
131.8000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131,9000
131.9000
131,9000
131.9000

'131.9000

131.,9000
131.9000
131.9000
131.9000
131.9000

"131.9000

131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131.9000
131,9000
131.9000
131.9000
131.,9000
132,0000
132.0000
132,0000
132.,0000
132.0000
132.0000

cIrY

BANGKOK
CALCUTTA
DELHI
DJAKARTA
HONG KONG
KADENA
KARACHI
MANILA
SINGAPORE
SYONEY
TAIPEI
BOMBAY
NAHA
AUCKLAND
BANGKOK
CALCUTTA
DELHI
DJAKARTA
HONG KONG
KARACHI
MANILA
OSAKA
SAIGON
SYDNEY
TOKYO
BOMBAY
CoLOMBO
KUALA LUMPUR
SINGAPORE
FUKUOKA
NAHA'
OKINAWA
DACCA
GUA.\
AVALON
BRISBANE
DARWIN
MADRAS
MELBOURNE
NANDI
PERTH
AGANA
GUATEMALA
TOKYO
NAGOYA
KANAZAWA
DJAJARURA

CLARK AIR BASE

STATE OR
COUNTRY

LATITUDE LONGITUDE

14 0 ON
2239 ON
2835 ON
6 0 0S
221156N
262133N
2455 ON
143036N
12237N
3357 oS
25 4 ON
19 5 on
261135N
371 0s
14 C ON
2239 ON
2835 ON
6 0 0s
221186N
2455 ON
143036N
348687N
1046 ON
3357 0S
3542 ON
19 S ON
689 ON
3 9 0N
12237N
3340 ON
261135N
2630 ON
23 6 ON
14 0 0S
38 2218
2726 0s
122719S
1258 oON
3740 0S
1739 oS
3155545
1329 oN
{834 on
3532 ON
3510 ON
3634 ON
232 ON
151030N

TRANSMITTER
POWER
IN WATTS
10039 OF 50.0
8827 OE 5040
77 0 OE 5040
10649 OE 5040
1151311F 50.0
1278533€ 50.0
6711 OE 5040
121 136E 5040
1035118E 15040
15111 OE 5040
12133 o€ 5040
7252 0E S040
1273915€ 5040
17448 0E 5040
10039 OE 5040
8827 OF £0.0
77 0 o€ 5040
10689 OF 5040
1181811€ 5040
6711 OF 5040
121 136E 5040
1352628E 5040
10639 OE 5040
15111 OF 5040
13946 0OF 5040
7252 of 5040
7953 OF 5040
10139 oF 5040
1035118€ 5040
13028 OF 500
1273915E 50,0
128 0 0E 5040 .
9023 OE 5040
185 0 OE 5040
188274 8E 5040
153 5 0E 5040
1308856E 50.0
8013 OE 50.0
18450 OF 500
17724 OE 5040
11558 6E go.o
_ 18888 0E 5Q.0
9031 0OV 5040
13987 OF 5040
13658 OF 500
13639 OE 5040
18085 OF 5040
1203382E. 100040

SATELLITE AT 155 DEG W SATELLITE AT 180 DPEG W

ELEV
ANGLE
IN DE6

=21.98
=31.7%
-39-““
-16.48
«9,31
2.72
=-48.,03
=287
=19,35%
21,22
-2.76
45,48
264
36,68
-21.98
=31.7%
-39.44
-16.48
=9,31
-28.,03
=2.87
8.06
=-16.58
21.22
11.36
~85.48
'.1035
=21.82
=19,35
4,09
2.64%
2.93
-30,05
20.89
18,36
25.33
6.78
-50039
14,78
52430
-7.30
20.76
16.29
11.482
9.17
8.68
17.42
-3.33

RECEIVED
POWER IN DBW

GROUND ACFT

=136,

=135,

=136,
=136,

=136,
=136,
-13S,

=136,
-135,
=130,

=136,
=136,

=130,

-137.

=136,

=137,
=137,

-137,
=137,
=136

-131.
=136,
’1310

'1370
=137,

=131,

ELEV
ANGLE
IN DE6

-1e64
=9.99
-19.58
8.11
13.88
25482
«28.28
21.8%
S5.18
39.97
20413
=-24410
25.39
6. 7H
1.64
=9.99
=19.58
8.11
13.88
=28.28
21.8%
28416
T73
39.97
30.86
-28.10
=18+30
2:9%
5.18
28.75
25+39
25.59
=8+25
86+67
32.54
46032
32.30
=17.81
33.05
69.08
1336
86465
=-8.11
3097
29.0%
28.07
8448
21.28

RECETVED
POWER IN DBW

SROUND

-13!-
«130.

-130-

=135,
-1300

=130,
-135-

~131.

-1300
~13S5,

-135-
135,

01350
-130.
~130.

-135,
-135,
-135,
=138,

0135.
-13“0
-1360
~129.

=135,
=135,
=135,
=129,
-!‘,1o

ACFT

=132,
=131,

=131,

=136,
-131,

=131,
-136.

-132.

-131.
-136.

=-136.
=136,

-136.
-131.
-131.

=136,
=136,
=136,
~136,

«136.
-135.
-137.
=130,

-136.
=136,
=136,
=130,
-151,
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