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STATSIONAR UPDATE

Operates in both 4/6 GHz and 7/8 GHz bands,
25 square feet of solar cells on panels and some cells mounted on cylindrical body.

Two spot beam antennas, one a dish (4 foot diameter) , the other an "orange peel”
operating at 4 GHz .

Two "orange peel' antennas operating at 7 GHz band (can be rotated to change
coverage prior to launch).

Global horns for transmitting at both 4 CHz and 7 GHz .

Aviation Week & Space Technology, July 11, 1979.
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SECTION 1 - INTRODUCTION

This is the third in a series of Satellite Characteristics Matrix reports
which describes the salient communication payload parameters of international
satellite systems - both military and commercial. The information has been
gleaned from various sources and attempts to describe these systems up to
the time of publication. The satellite systems described are at various stages
of completion, that is, from planning stage to fully operational. Clearly, some

information on military satellites is not included because of the classified nature.

Several new satellites are presented which were not indicated previously.
In the commerical sector, there is a trend to regional and domestic satellites
as opposed to the international INTELSATS., Several of the better known domestic
include Westar, Comstar, Satcom, ANIK, Statsionar and Palapa. However, even
here the distinction is flexible since these may provide service to countries close

to the host nation. Examples of these include ANIK which supplied service to

_ the United States before the advent of Westar and Satcom, and Palapa which belongs

to Indonesia providing service to nations such as Australia and the Philippines.

Other satellite systems which are gaining impedus are the regional systems

providing service to several contiguous nations. Satellites in the category include
Arabsat, Norsat, Condor and European Communications Satellite (ECS). In addition
several satellites which have decayed or are no longer operational have been
deleted from the publication. The report has been expanded by the inclusion of

a general section which includes the orbital locations of all known communication

satellites. This applies to satellites which are in geosynchronous orbit.
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HE
: The satellites which were previously included in the satellite characteristic
'f" I matrix have had their characteristics updated. The new satellites which are included
LA I in this publication are :
E i y
E
3 I GPSHF NORSAT
P NATO IV RADUGA
k I SFCS RS
,}.., ANIK A-D SATCOL
5~ CONDOR SBTS
? = EKRAN STW
-3 . GALS VOLNA
. GMS ZOHREH
: L H-SAT ADVANCED WESTAR/TDRSS
- INSAT INTELSAT VI
T 5 LOUTCH INTELSAT MCS
MARECS LEASAT




SECTION 2 - U,S Government Sponsored Satellites
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Table 2-1,

U.S. Government Sponsored Communication ;

SATELLITE

SPACECRAFT DATA

PAYLOAD CHARACT

Sponsor
and

Manu-

facturer

Launch
Date
and

Launch

Vehicle

Launch
and On
Orbit
Weight

Orbit
and
Design
Life-
Time

Stabili-
zation

Power
Source

Power
Capa-
city

Location
and
Inclination

Communication
Sub-system

Repeater and
TT&C
Frequencies

RF
Cha v-‘
Band-
width

NASA;
HAC

12/6/
1966}
Atlas-
Agena
D
(AKM)

1550;
775

Geo-
Syn-
chro-
nous

Spin; [Solar
mono- |array;
propel{2 Ni-
lant hy{Cd
drazin%batter-
with ies
redun-
dant
thrus-
ters

175W
BOL;
partial

eclipse
capabi-

lity

149°W +
0.2° E-W;
7.4°

SHF; 2 integra-
ted triple mode
repeaters, (a)
IF translation
soft-limited (b)
real-time IF
modulation con-
version (c) on-
board WB data.
Any 2 modes
operate simul-
taneously.
VHF:1 single
IF translation
hard-limited
repeater.

Uplinks at 6212, 094
MHz, 6301.05 MHZz

6212. 294 MHz ,
6217. 694 MHz,
6301. 25 MHz,
6306. 65 MHz ,
149. 22 MHz,
149, 195 MHz,
149. 245 MHz .
Downlinks at
4119. 599 MHz,
4178.591 MHz,
135.575 MHz,
135. 625 MHz,
135.6 MHz .

Command at 148. 2
MHZ. Telemetry a

136.47 MHz.

SHF-
(a) 256
MHz (b
5.45
MHz y
25
down (¢
25 MHz
VHF:
100kHz

i
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"ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF [Beacon|{ Antenna Power EIRP |System | Satellite {Operational Notes
TT&C Channel Ampli- Figure Status Capability
. Frequencies Band- fier Of Merid]
width G’

Uplinks at 6212, 094] SHF: 14135, [SHF xmit has | SHF has |SHF: -2360 /C active; |Applications |See Ref. :
MHz, 6301.05 MEz| (a) 25 [946  [1-16 element |2-4W  |22dBW|dB/ K [limited rexperlments (19), (52)

§212. 294 MHz, MHz (b)|MHz, lelectronically| TWTA'S: |with for  |station-

6217.694 MHz , 5.45 4195, {despun phased VHF has |both [SHF; eeping
6301. 25 MHz, MHz up{172 array with 8-5W TWTA| ~20.6 |[capability :
6306. 65 MHz, 25 MHz [MHz, |14dB peak solid 5, dB/ K [left; solar

149. 22 MHz , down (¢){4119, |gain and 21° | state VHF: |for array out-
149, 195 MHz, 25 MHz | 599 amwidth. devices |23dBW| VHF t degrad-|
149. 245 MHz. VHF: MHz, |SHF rcve has for 1 d. Trans-

Downlinks at 100kHz [4178. |1 collinear carr- mits on

4119. 599 MHz , 591 array with ier. mmand

4178.591 MHz, MHz, |7. 8 dB peak nly.

135.575 MHz, 137. 37|gain. VHF

135. 625 MHz, MHz, |has 1-8 ele-

135.6 MHz . 412. 05{ment elec-

ommand at 148. 26 MHz |tronically de-

MHZ. Telemetry afj spun phased

136.47 MHz . array with 9
dB xmit peak
gain and 8dB
rcve peak
gain and 60°
beamwidth.
VHF TT&C
has 1 8-whip
turnstile, ‘
omnidirec- '
tional.

2-1




Table 2-2, U,S. Government Sponsored Communication

SPACECRAFT DATA

PAYLOAD CHAF

Sponsor
and

Manu-

facturer

Date |a

[Vehicle]

Launch |Launch| Orbit |Stabili-|Power

and | Orbit | Design
Launch|Weight | Life-

nd On{ and |zation |Source

Time

Location
and
Inclination

Communication
Sub-system

Repeater and RF
TT&C Channy
Frequencies Band:
width

NASA;
HAC

1967;
Atlas-
Agena
D
(AKM)

11/5/ | 1550; | Geo- |Spin;

805 Syn- hydra-
chro- |zine
uous |mono-
propel
lant or
nitro-
gen
jets

70
0.
5.

Ow +
2° E-W;
70

s/a ATS-1

s/a ATS-1




ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS ‘ OPERATIONAL DATA
Repeater and RF |Beacon| Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width (G/T)
s/a ATS-1 s/a s/a 1 SHF mech- |2-4W SHF: }-13.3 /C active |Applications | See Ref.

ATS-1 |ATS-1[anically de- |TWTA'S [24.5 KB/ °K |Solar arraylexperiments |(19), (52)
spun cylindri-{ and dBW for ut de- g
al parabolic | 2-12W with 2 | SHF; aded.
ollimator TWTA'S |TWTA -20.o 1 mits on
lluminated by]in SHF; |'s, or |dB/ K jcommand
ollinear xmit] 1-12W 26.5 | for yo 1-
nd reve line | TWTA dBW VHF 2W TWTA
eeds, peak |[failed. with 2 s failed
mit gain 8-6,3W |TWTA
16dB, peak |solid- 's.
rcve gain state de- | VHF:
17.5dB, 20° |vices in |25.8
am width. |VHF. dBW
1 VHF 8-ele- © |for1
ent electron carr-~
ically despun ier

ile, omni-
directional

2=2
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Table 2-3, U.S. Government Sponsored Communications {

SATELLITE SPACECRAFT DATA : PAYLOAD CHAR

Sponsor |Launch | Launch| Orbit |Stabili-|Power | Power | Location |Communication | Repeater and RF
and Date Jand On{ and | zation |Source| Capa- and Sub-system TT&C Chan
Manu- | and | Orbit | Design city Inclination Frequencies Band-
facturer|Launch|Weight | Life-
Vehicle Time
ATS-6 NASA; |5/30/ |1403kg | Geo- |3 axis; | Solar [600 W 35° E See insert See insert

Fair- |1974; |B094 1§ syn- |hydra- | array;| BOL; +0.1°
child |Titan |1357kg| chro- |zine Ni-Cd |470 W E-W and
OI C (2991 Inous; |jets | batte- | EOL; N-S; 0.3°

2 ries | partial

years eclipse
capabi-
lity

This system will be turned off September 1979.

Cemarrdoations Parsbolic antenma 9. 1-meter (30-foot) diameter

100 MHz to 10 GHs Somere
f/d =0.44 Amtomm
Stowed dimensions, annulus with Froysemey | Bumbwiah o i o:::
2.0 meter OD x 1.5 meter ID x Sk Usse (MM M) Polartsation | Wegrees) | Gum B | Wo/K
0.2 meter (6.6 feet OD x 4. 8 fost :—:x:u-n ek :3: “ Linear 04 we s
ID x 0.8 feet) high i - & - 1
Communication VHF, UHF, L-, S-, C-, Ku, :':'1'_":::: s :": . linesr (X “w.o -
frequency and Ka-Bands 2 j
Power amplifiers itters — ;:::: :T": ::: :: E E o 3
Solid state transmitters ATS-R 5950
UHF--105 watts (SITE/TRUST) | wee c-Bars TR
L~Band--40 watts (PLACE) Trassmus PLACE 3950 «©
8-Band--20 watts (TDRE) | it | it Sl Bt .
8-Band--15 watts (HET) RFI 950 500 Linear 10 .y
C-Pand 1:/‘:: m:zn : e g T oalee. | " g .
o= -~ watts RCP :
Repeater operation | Full duplex, coherent linear g o) vt i » i ’ “s
translation and/or modulatios S
conversion (6M) of up to 3 inde- S-moter 'I":-':.l TADRE 2075 1n RCP . »s - -
pendent RF channels simultane~ " § A :
ously ::r'(”-l-ll TADRE 2018 1 ReP . ne -
rans mit
Transponder Selectable RF bandwidths 12 and | %=
bandwidths 40 MHz 9-meter (30-foot) | TADRE 50 1 nce 3 “s
5 Band Recelve “
o Axis 2
hp.l::l.ml . P-meter (30-foot) PLACE 1650 1 RCP 1.5 3.8 1.5
Baseband VCO (5 MHz) B et
am Receive
Discriminator (6 MHz) - mete r (30-loot) w0
IF Bandwidth 40 MHz el PLACE 1580 12 wCP s ws .
Peak antenna gain 49 dB ::v;:o-n-u e
n Beam PLACE 1650 1" RCP 1x78 ns e
Peak EIRP 54.5 dBW :‘:‘_"' o
B " (30-foot) 0
: Telemetry Telemetry trans- 15 dBW (high gain 1fnk)--4 dBW .l,':::‘-:“ Beam | PLACE 15%0 12 L 1Nl ns
; (ERP) (omai-link) 9-mater (30-foot) SITE/ %0 40 RCP 2.8 3.0
y T l 1 ™, P- UNF Tramemit TRUST
-.n.f ’ ’ g 9-meter (30-foot) Monopul se 150 . RCP 1 1 .20
VHF Receive
Assumes the following nominal antenna gains: e B oyt g 3 cP 1 " »
C-band horn - 17 dB L-band fan - 32dB S-meter (30-lost) | Telemetry 1.2 N acp 1 " :
C-band dish - 50 dB L-band pencil - 38 dB N nee—— SuE .
8-band array - 39 dB VHF dish - 18dB Stk T | wme | o | g -




nsored Comuiunications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF Beaconl Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel. Ampli- Figure | Status Capability
Frequencies Band- fier of MGHT
width (G/T)
See insert See See See Insert See See See Active Applications | Located
Insert | Insert Insert Insert |insert experiments |at 94° w
for first
year;
located
at 35 E
second
year;
located
at 94° E
until EOL)
Return
trip from
8/76 to
Resctver Tregmatmtar 10/76.
‘r:-a [ Mmoo | o Tresemiter | Muvmy | m» See Ref.
View Astosma | Over POV | (Peaiy Outpat Over FOV L aed (19) (21)'
Polarizstion | (degrees) | Gum @B | w@B/K) @B/K) | Power wate) | wBW) | wemwn %
Linear 0.4 .0 10.5 1.5 % e = (34), (52)
Linear os “.0 - n.0 LIRL T M. M)
4arT.%m 0. 30
Linear 20 16.5 -0 -17 - - -
1) Simgie Carrier Operstion
(® Dual Carrier Operation
@) Elher of wwe efiset beames.
Linear 10 16.6 - n.e 8.1 . 00)
0.1 n.m
Linear 10 18.7 2.0
Horizomtal 0.4 4.5 NA NA NA NA NA
Vertical
RCP
Rep ’ w3 - - 4 2 4 ] Freguencies
Transmitters Tye Gysbestsed)  Power Oupu
RCP »s - ».0 Y] C-Band 3950, 4150 11 watts
and 3750 MHz
o 4 L £ = e - £ Designed for HET 2569 and 15 waits
experiment 2670 MHz
ncp .5 B ’s - - S-Band 2075 MHz 21 waits
RCP L5 3.5 1.5 5.8 - L-Band 1550 MHz 40 waits
UHF 860 MHz 105 watts
RCP Ls .5 - 0.0 " n  [Recetvers Type Frequencies (Syutiicsiced)
C-Band* 5950, 6150, and 6350 MHz
Ace 1273 ns 5.0 -2 8-Band* 2250 MHz
RCP 1275 n.s 40.0 42.0 - L-Band 1650 MHz
L .8 1.0 105 .0 " VHF P —
RCP 15 1 » 18 Mﬂ Monopulse operation
Coherent phase-lock operation -
nee 15 1" -2 18
Recelpt/transmission of up to 3 frequencies simultane-
nce 1] " 1.0 1" » ﬂb
ey 0.9 .1 1 “sy | s 17 frequencies, ** with direct synthesis of 14 from a
- .___J single frequency standard

2=3
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Table 2-4, U,S, Government Sponsored Communicatic

SATELLITE SPACECRAFT DATA PAYLOAD CHARAC

Sponsor |Launch |Launch| Orbit [Stabili-|Power | Power | Location |Communication | Repeater and RF
and Date |and On{ and |zation |Source| Capa- and Sub-system TT&C Chani
Manu-| and | Orbit | Design city Inclination Frequencies Band-
facturer|Launch|Weight | Life-
'Vehicle| Time '

DOD/ }12/13/]567 kg | Geo- Epin 520 W 600 E Single conver- |Uplink: CH 1 from |CH 1:

SAMSO;|1973; |(1250#)|syn- ith BOL; |+ 3o E-W; |sion multi- 7.975 to 8.1 GHz; |125 M
TRW | Titan chro- |hydra- 390 W <2.50 channel cross- |CH2 from 8.125 to |CH 2:
mC nous; |zine EOL; . strapped re- 8.175 GHz; CH3 |50 MHi
5 year [jets full peaters. Each |from 8,215 to 8.4 |CH 3:
design eclipse of 4 channels GHz; CH 4 from 185 Mi
life; capability operate in lin- }7.9 to 7.95 GHz. CH 4:
3.2 ear, semi- Downlink: CH 1 50 MH
year linear, or hard< from 7.25 to 7.375 |410 M|
mean limiting modes. | GHz; CH 2 from usab
mis=- 7.4 to 7.45 GHz; BW
sion CH 3 from 7.49 to
dura- ; 7.675 GHz; CH 4
tion from 7.7 to 7.75
(MMD) GHz. TT & C at
S-band.

DSCS I1
(F-5/6)

DSCS I 587KG
(F-17/8) (1294#))

DSCS I
(F-9/10)

DSCS I
(F-11/12)




ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RF |Beacon] Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Merti
width (G/M
Uplink: CH 1 from |CH 1: |[7.2501]2 EC horns, [2- 28 dBW -16.9 |In opera~ 11300 duplex |CH 1 is
 |7.975 t0 8.1 GHz; |125 MHZ and  |18° BW, TWTA's. Iy gc |dB/ K [tion audio chan- |EC-EC;
CH2 from 8.125 to [CH 2: | 7.675117 dB gain at| 1" 1»  |mode; |in CH 1 nels, or up |CH 2 is
8.175 GHz; CH3 |50 MHz;{ GHz |beam edge. [97iVeT |43 dBW and to 100 Mbps |NB-EC;
|from 8.215 to 8.4 |CH 3: 2 NB para~ in CH 4; data CH 3 is
GHz; CH 4 from 185 Mﬂﬁ bolic steer- single | -4.4 NB-NB;
7.9 to 7.95 GHz. CH 4: able dishes, NB dB/ K CH4 is
Downlink: CH1 |50 MHz. 2.5° BW, mode; | in CH 2 EC-NB.
from 7.25 to 7.375 |410 MHZ 33 dB gain at 40 dBW and See Ref.
GHz; CH 2 from usable beam edge. in dual| cH 3 (3), (5), (6)
7.4t0 7.45 GHz; |BW 1 Eband NB (7), (19),
7.675 GHz; CH 4 antenns, 320
from 7.7 to 7.75 toroidal beani
S-band. g'ain. Xmit
LHCP, rcve
RHCP.
Failed at
launch
S/A DSCS II s/A |s/a  |F-%NC/AQ
(F-5/6 ex- SCS I§pscs I |TWTA
cept that (F-5/6|(F5/6 |failed.Onl
1 NB (2.49 xcept lexcept [EC Xmit
antenna will 8.5 |-10.7 |available
be defocused BW |dB/
to provide or A;Jfor AC
broadened NB t e
pattern. Thi dual
is called AC B/AC
or defocused ode
narrow cov-
erage (DNC)
Sats F-7 -
F-16 use Failed at
NB & AC launch
beam
In
operation

2=1
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Table 2-5. U.S. Government Sponsored Communicatio

SATELLITE SPACECRAFT DATA PAYLOAD CHAR#

Sponsor [Launch | Launch| Orbit [Stabili-]Power Location |Communication | Repeater and RF
and Date |and On{ and [zation [Source and Sub-system TT&C Chant
Manu-| and | Orbit | Design Inclination Frequencies B
facturer|Launch|Weight | Life- wid
Vehicle Time :

DSCS I DOD/ s/a F~4

(F-13/14 |saMso;
TRW

800 W DSCS 1T 6-channel re- |S/A DSCS II; reves
EOL ;full |locations; |peater from 7.9 to 8.4 GHz;
eclipse |+0.5° E-W] xmits from 7. 25 to
capability and N-S operat-f7, 75 GHz. TT&C at
station- |ing in linear, X- and S-band
keeping ; |semi-linear or
i=0.1° saturating
modes. Redun-
dant local os-
cillator




- el e &

onsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF Beacon| Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width (G/T)
s/a F~4 s/a F-4 g/aF-4] s/a F-7 2-40W  |[Single [S/A In launch |Greater than [One in
TWTA's |anten- |F-7 prepara- |[F-4 LANT
na tion One in
F-13-  |mode: WPAC
i F-16 31 dB
i ca for EC
i 40vl;rzlbes 46 dB DSCS 11,
| for NB 11 launch
% 34.5 together
Ag dBW
i for AC|
i Dual
3 anten-
8 *
5 Zfode Launched
. 31 dB geiher
for E
1 40 dBW
g for
’1 NB;
i 33 dBW
for AC
|S/A DSCS 1I; reves |CH 1: cated4 -EC horns; | 10 W CH1,3 15 DFS-1,2 Producti
from 7.9 to 8.4 GHz460 MHZ;|betweer{ 1-61 element {TWTAs |MBA [dB/°K | in develop} version to
|xmits from 7.25 to |CH 2: [CH 4 & |rcvr multiple|in chs. |} Mc=40] for EC; | ment be launch
=l7.75 GHz. TT&C at|60 MHz;CH 5; |beam antenna|3,4,5,6; | EC=29 -16 beginning
- [X~ and S-band CH 3: |Jalso (MBA); 2-19 |1 for 2 1CH 3,4|dB/°k 1983 to
~ 85 MHz;fcarries] beam xmit}redundandy MBA | for MBA replace S!
CH 4: |x- MBA s; in ch 3-4 | NC=34EC mode; DSCs 11,
60 MHz;| band | Gimballed chs EC=23 -1 db/"q using STS
: CH5: |tele- |dish dwnlink {5& 6  [H 5,6 | for 1/2° and 1US
3 60 MHz;| metry | anteana EC=2§ spot
' CH6: |Ben 40 W CH 3,4
50 MHz |freqs : TWTAs | EC=25
f 7600 in chs [CH1,2
7605 1 and 2; J|GDA=44
30 MHz Mﬂﬁ 1forl |CN=4
exclusive redundandy. .
) for 37.5
k‘ sats




Table 2-6. U.S. Government Sponsored Communications S:

SATELLITE SPACECRAFT DATA PAYLOAD CHAR

Sponsor |Launch |Launch] Orbit [Stabili-|Power Location |Communication | Repeater and RF
and Date Jand On{ and |zation |Source and Sub-system TT&C

Manu-| and | Orbit | Design Inclination Frequencies Band
facturer|Launch|Weight | Life-

Vehicle Time

Fltsatcom |DoD/ |2/1978]1860kg|Geo- 1435W Single conver- |Command and tele- |CH(SE
SAMSO;|Atlas- |(4100 BOL; sion trans- metry operates at |1: 20
TRW |Centauf 948kg |chron- 1200W ponders. S-band. Trans- MHz
(AKM) (2100 us; EOL; 2 Contains Fleet |ponders operate at CHS :
No. II: full broadcast and |UHF and X-band. 2-10
79 eclipse relay channels, SHF BCN: 25 1
No. III el e 7260 MHz
De; 79 bility. ————— | channel, USAF H(UE
NB channel. 11-2
Being 5 KHz
built: CH(UI
No. IV
&V 500 KI




nsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

ration | Repeater and RF Beaconl Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Merit]
. G/
width dBW d(B v l’?
Command and tele- tCH(SHF) BCN |16 ft. UHF |UHF CHS UHF: |One oper-|Will provide |4 satel-
metry operates at |1: 20 at xmit parabo- |transpon-{4 & 5: | -15.7 | ational,  at least 30 |lite
S-band. Trans- MHz S-band{loid; 18-turn|der fea- |28 dB“ﬁ SHF: Several |voice and 12 |system;
ponders operate at | .o (UH*) UHF rcve |tures CHS _20 * | ready for | TTY channeld protected
UHF and X-band. 2-10: |pcn |helixs SHF [low-level 23 launch. |to serve against
= 9 Lo Oy
SHF BCN: 25 MHz/| at horn antenna;| amps, 8.9 Two in | small mobile | hostile
7260 MHZ SHF log conical |pre- li)-, " construcq{users radiationg
CH(UHF) spiral TT&C |drivers ] tion, ground
11-22: antenna. and 26 dB No, II spare.
5 KHz power will be See Ref.
‘ CH(UHF amps; located at (4), (8),
s 23: output 23°W about 37), (38)
500 Kﬂﬁ power July 27.
levels of
about
26W,
38W, and
42W,
12 UHF
transmit-
ters, 1
SHF
trans-
mitter.
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Tabiz 2-7. U,S. Government Sponsored Communicati
SATELLITE SPACECRATFT DATA PAYLOAD CHARACT
Sponsor |Launch | Launch| Orbit |Stabili-|Power | Power Location |Communication | Repeater and RF
and Date Jand On{ and | zation |Source| Capa- and Sub-system TT&C Channel
Manu- and | Orbit | Design city Inclination Frequencies Band-
facturer|Launch|{Weight | Life- width
Vehicle| Time
LES-8/9 |DOD; 3/14/ | 453kg | Geo- |3 axis;|Radio-| 290 W | LES-8; On-board LES-8: receives (C)
Lincoln | 1976; §1000 lﬂ syn- |gas isotopdg BOL 116.3°W; | signal proc, at 36,7876 and
Lab TITAN chro- |thrustefs LES-9: revrs, 36.8333 GHz,
oI c ous; electri( 26.3°W; Provides AJ xmits at 37,04
3 power 23° in- protection Gliz,
years ener- clination LES-9: receives
tors for both at 38,0924 and
s/C 38,0474 GHz,

xmits at 36,9 &
38.84 GHz, ;
UHF up/down link

TT&C at S-Band




ent Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Repeater and RF Beacon| Antenna Syvstem | Satellite | Operational

TT&C Channel Figure Status Capability
Frequencies Band- Of Meri
width (G'T)
dB/°x

LES-8: receives (C) 18 inch 0.5W Dish In Experiments | See Ref.
at 36,7876 and diameter IMPATT CH operation 4), (8),
36.8333 GHz, K-Band para- diodes +10 (26),
xmits at 37,04 |boloid, 42,7 R 28
GHz, dBi gain gy 40’-
LES-9: receives 1.15° beam o ks
at 38,0924 and width, 2.5 @1
38,0474 GHz, inch diameter F
xmits at 36.9 & K-band horn, .
38.84 GHz. ; 25 dBi gain,
UHF up/down link 10° beam g

width
TT&C at S-Band >
it 8 UHF ant,:
G=8dB
BW = 35°




Table 2-8. U.S. Government Sponsored Communications Sa

PAYLOAD CHARA

SATELLITE SPACECRAFT DATA
Sponsor |Launch | Launch| Orbit |Stabili-|Power | Power Location |Communication | Repeater and RF 9§
and Date |and On{ and |zation |Source| Capa- and Sub-system TT&C Channel
Manu-{ and { Orbit { Design city Inclination Frequencies Band-
facturer|Launch|Weight | Life- width
[Vehicle Time
LES-~10 DOD; TBD; | 1452kg]Geo- |Spin; | Solar |1200 W TBD Will include SHF & UHF TBD
MIT Titan |(3200#)fsyn- |hydra-]array;| BOL; signal process- :
OIC |jat chro- |zine Ni-Cd ing equipment, i
launch |nous |mono- | batt~ | full anti-jam capa- 1
propel ery elipse bility. UHF
lant or capabi~ diplexer and R
pulsed lity preamp, uses
plasmal FDM on uplink
thru- and TDM on
sters downlink 4
Skynet IB | U.K./ |11/22/|435KG |Geo~ |Spin; |Solar |258 W 0° Hard-limiting | Uplink: 7,976 to 2 MHz
DOD; |1974; |(960#);lsyn- |mono- jarray; | BOL; single-conver- | 7.978 GHz for for NB;
Marco- | Thor |235kg |chron-|propel42 Ni~ |196 W sion dual-chan-| NB; 7,985 to 20 MH
ni/Ford|Delta | (518#) |ous; 3 |lant cd EOL; nel repeater.S-| 8.005 GHz for for WB‘;
years |hydra-fbatier- | full band TT&C WB.
zine |ies eclipse repeater. Downlink: 7,2573
capabil- to 7.2593 GHz for
ity NB; 7.2664 to
7.2864 GHz for WB,
TT&C at S-band
Two comm, 4
channels
Crypto command
15 UHF CHs UHF fregs.
BECS . pRAMMO} 959 s 10 SHF or EHF | SHF or EHF fregs.
Chs; voice
comm, & data




sored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
on | Repeater and RF |Beacon| Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier of Meruf
- width (G/Ty
?. dB/ K
SHF & UHF TBD | TBD |UHF multi- | 19 UHF | T8BD | TBD | propo- |500 kbps This is
SS— beam anten- | PA's at sal stage |total data a tenta-
n na system 20W rate in TDM | tive de-
T (MBA) with mode sign.
p 19 narrow See Ref.
Y R;J beams; SHF 27)
es MBA with 37
ink narrow
beams; UHF
circular ar-
ray of 12
crossed di-
poles for EC+
UHF MBA
has 26.7dB
minimum
gain; UHF
circular
array has
13 dB mini-
mum gain;
SHF MBA
has 32.5 dB
minimum ~
gain, }
Uplink: 7.976 to |2 MHz |7.2995 | Mechanically [2-20 W |ch 1: | <17  |in opera- | strategic  [See Ref.
- | 7.978 GHz for for NB; | GHz |despun X~ |TWTA's |23.2 ftion, but |and tactical |(5), (),
han- | NB; 7.985 to 20 MHz |carrier{band horn, dBW has TT&C |communica- | (19), (34)
er. S- | 8.005 GHz for for WB 19° beam for WH; problems | tions.
! WB. width, 17 dB CH 2: FDMA /SSMA
. | Downlink: 7.2573 peak gain; 2 17,2 :
4 to 7.2593 GHz for g-hand orni- dBW '
NB; 7.2664 to directional for
3 7.2864 GHz for WB antennas WB
(TT&C), 4.0
TT&C at S-band dB peak gain,
RHCP.
Two comm, e N :
channels 2 R ERRAR
’ i L
Crypto command N
L UHF freqs, Concept | High AFSATC
HF | SHF or EHF freqgs, stage survivability] & other




Table 2-9. U.S. Government Communications Satellites Chaj

T PR T A A A

SATELLITE SPACECRAFT DATA PAYLOAD CHARAC!
Launch | Launch| Orbit [Stabili-|Power | Power | Location |Communication | Repeater and RF
Date |and On{ and | zation |Source| Capa- and Sub-system TT&C Chann
and | Orbit | Design city Inclination Frequencies Band
Launch|Weight | Life- width
[Vehicl Time
NATO TIA 4/22/ |1540; |Geo- |Spin; |Solar |538 W 18° W |Single conver- |Uplink: CH1 from | CHI1:
1976; |699 kg|syn- |hydra-|array;|BOL; |% 0.3 E-W/|sion transpon- |7.975 to 7.992 GHzq MHz;
Thor- | (1590#)] chro- |zine |3 Ni- |421w |and* 0.49ders. Redun- |CH2 from 8.077 to | CH2:
Delta } 351 kg |nous; | jets cd EOL; N-S dant active 8.162 GHz; CH3 MHz;
2914 | (1774#)7 year# batter{ full units from 8.002 to 8. 05# CHS
(AKM) ies eclipse GHz. (EC):
capabili- Downlink: CH1 50 MH
ty from 7. 25 to 7.267
GHz; CH2 from
7.352 to 7.437 GHz
CH3 from 7.277 to
7.327 GHz. Tele-
metry from 2.2 to ‘
2.3 GHz . Command ]
from 1,76 to 1.84
GHz. Crypto
command,
NATO OB 1/27 | 720 K
1977 [1528 23°W
Thor- | 376 K + 0,30
Delta r(830 Ib) E-W and
2914 +0.4°
(AKM) N-S
NATO MIC 11/78
Thor- 26°W
Delta + .30
2914 E-W and
(AKM) 10,40
N-8
4,3° Inc,
NATO IV oncepit stage - nray aﬂsume configﬂratlon similar to DYCS I1I, with A(c




e e

ations Satellites Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF [Beacon| Antenna Power EIRP [System | Satellite [Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width (G/T)
Uplink: CH1 from | CH1:17|7.34 |2 EC horns, |4-22W |CH1: |~-14.1 |Inoper- |Audio, TTY, |CH1: NB;
7.975 to 7.992 GHz{ MHz; |CHz at{ 15° x 120 TWTA's [35dBW{dB/ K | ation; facsimile  |CH2: NB;
CH2 from 8,077 to | CH2: 85|6.5 |beamwidth, H2: 85 MHz | and data on |CH3: W
8.162 GHz; CH3 MHz; dBW | 19.3dB peak 5dBW CH 2 out | 3 simultan- | See Ref.
from 8.002 to 8.054 CH 3 xmit gain, H3: h(narrow- eous inde- |(5), (9),
GHz. (EC): 18. 5dB peak 29dBW beam down| pendent (19), (46)
Downlink: CH1 50 MHz rcve gain. 1 ) link) channels,
from 7.25 to 7.267 NB horn, FDMA /SSMA
GHz; CH2 from 7.5° beam-
7.352 to 7.437 GHz width, 27.5
CH3 from 7.277 to dB peak gain
7.327 GHz. Tele- for xmit and
metry from 2.2 to rcve. TT&C
2.3 GHz . Command ring array.
from 1.76 to 1.84 Circular
GHz. Crypto polarization.
command,
In
operation
In
operation
)4Cs 111, with MIBA(s),| etc.

2=9
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SECTION 3 - Foreign Government Sponsored Satellites

Foreign Government Sponsored Satellites (BSE, Acme). .. ...
Foreign Government Sponsored Satellites (Aerosat) . .....
Foreign Government Sponsored Satellites (ANIK). ......

Foreign Government Sponsored Satellites (ANIK cont'd),

Foreign Government Sponsored Satellites (COSMOS). .. ...
Foreign Government Sponsored Satellites (COSMOS cont'd),
(EETIBN) v oviie s s s wis e o o 'islieisis s o 0B sis w6 e o 85 s
Foreign Government Sponsored Satellites (CS), (MAROTS)

Foreign Government Sponsored Satellites (CTS), (ETS II)
Foreign Government Sponsored Satellites (ECS). ... ...
Foreign Government Sponsored Satellites (Ekran), (Gals)

- Foreign Government Sponsored Satellites (Gals cont'd). .

Foreign Government Sponsored Satellites (H-Sat). .. ...
Foreign Government Sponsored Satellites (Insat) . .....
Foreign Government Sponsored Satellites (Loutch). . ...
Foreign Government Sponsored Satellites (Marecs) . ...
Foreign Government Sponsored Satellites (Molniya) . . . .

Foreign Government Sponsored Satellites (Molniya cont'd).
Foreign Government Sponsored Satellites (Molniya cont'd).
Foreign Government Sponsored Satellites (Molniya cont'd),

(NORSAT)..................-............

Foreign Government Sponsored Satellites (OSCAR). ... ..

Foreign Government Sponsored Satellites (OSCAR cont'd)
Foreign Government Sponsored Satellites (Palapa).. ...

Foreign Government Sponsored Satellites (Raduga). . .. ..
Foreign Government Sponsored Satellites (RS), (SATCOL).

Foreign Government Sponsored Satellites (SBTS), (Sirio),
(GMs)...C.......I...O.I...'COI....'.'..
Foreign Government Sponsored Satellites (Statsionar),

(Arabsat).....-...........-...-...-....-...

Foreign Government Sponsored Satellites (Symphonie) . .
Foreign Government Sponsored Satellites (Volna). .. ...
Foreign Government Sponsored Satellites (Volna cont'd) .
Foreign Government Sponsored Satellites (Zohreh). . .. .
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Table 3-1, Foreign Government Sponsored Communications :

SATELLITE SPACECRAFT DATA 4 PAYLOAD CHARA
Sponsor |Launch | Launch| Orbit |Stabili-|Power | Power | Location |Communication | Repeater and RF
and Date |and On{ and |zation |Source| Capa- and Sub-system TT&C Cha
Manu- | and | Orbit | Design city Inclination Frequencies Ban
facturer|Launch|Weight | Life- wid
Vehicle Time
Medium Japan/ |7 Apr | 678kg |Geo- |[3-axis;|Solar |1000W 110° E 2 single - con-| TT&C: 14 to 25
Scale Broad{NASDA;| 1978 |(1404 |syn- ydra- |array; | BOL; *o.10 version 14. 025 GHz up, 430 M
casting Toshiba|Thor- | 1b); |chron-|zine 3 |780W E-W and |channels with |11.7 to 11.725 feffec
Satellite for|Electric] Delta | 317kg |ous; |mono- |Ni-Cd |EOL; N-S; 0° | redundant re- |GHz down. roul ]
Experimen-|General] 1494 |(7001b)| 3 ropel-|batter-{ partial ceiver and Channel A: 14. 25 1
tal Purpose | Electrigq (AKM) years |lant ies eclipse transmitter. to 14. 3 GHz up,
(BSE) with capabili- Both channels |11.95 to 12 GHz
redun- ty use TDA down. Channel B:
dant preamps, 14.35 to 14.43 GHz
thrust- up, 12.05 to 12,13
ers GHz down.
Telemetry and
ranging downlink
is 2.2 GHz :
command and
ranging is 2.1
GHz .
Acme India No 389kg | Geo- |Spin |Solar | 360 W 82° E RF-to-RF 6.055 to 6.4 GHz [345 }
imme- |(858 1b)f syn- |with array; | BOL; transponder uplink; 3.855 to
diate | 208kg |chron-| hydra-|Ag-Cd | limited with direct 4.2 GHz downlink
|plans {458 Ib) | ous zine |batter-|eclipse frequency
for jets ies |capabil- ltranslation. WB
Fmple- ity frequency mod-
ment- ulation,
ation




, ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RF Beacon| Antenna Power EIRP |System | Satellite Operational Notes
TT&C Channel Ampli- Figure | Status Capability
Frequencies Band- fier Of Meri
width (G/T)
TT&C: 14 to 25 MHz., S-band turn-{2-100w | 35.5 Opera-  IMiesion in- ams
14.025 GHz up, La430 M4 stile antennal TWTA'S | dBW tional  lojudes exper-feolor TV
11.7 to 11.725 ffective for TT&C; [Hughes) iments to missi
GHz down. total BW K-band an- o small
Channel A: 14. 25 tenna is ser
to 14.3 GHz up, elliptical rminals
11.95 to 12 GHz dish reflec- remote
down. Channel B: tor with mul urban
14.35 to 14.43 GHz tibeam pat- reas of
up, 12.05 to 12,13 tern to pro- apan,
GHz down. vide main- an relay
Telemetry and island cover V to
ranging downlink age (MIC) mall
is 2.2 GHz : and out- arth
command and island cover rminals
ranging is 2.1 age (OIC). small
GHz . MIC has 3.3ft
37dB xmit and voice sig-{in diameteqyr,
gain at beam ee Ref
edge, 41. 5] (53), (54),
dB rcve gain (78), (91)-
OIC has (93).
28dB xmit
gain at beam
edge. K-
band antenna
uses 3-horn
feed.
| 6.055 to 6.4 GHz [B45 MHz|140 3.12 ft. par- | TWTA 48 Proposed |Video, audio,
uplink; 3.855 to MHz |abolic ant- dBW data and fac-
| 4.2 GHz downlink rignal enna, mech- simile.
' on |anically de- Multiple ac-
comm-~|spun with cess to earth
and [5.1° BW. terminals.
1560 duplex
telephone and
1 video capa+
city, or 1800
full duplex
telephone
capacity.

3=1
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Foreign Government Sponsored Communicatiol

Table 3=2.
SATELLITE SPACECRAFT DATA PAYLOAD CHAF
Sponsor |Launch | Launch| Orbit |Stabili-]Power | Power Location |Communication | Repeater and :
and Date |and On{ and | zation |Source| Capa- and Sub-system TT&C Cha
Manu-| and | Orbit | Design city Inclination Frequencies 3
facturer|Launch|Weight | Life-
Vehicle Time
Aerosat |Comsat | TBD; | 793kg | Geo | 3-axis|One | 1415W § ET-to-S/C  |1.5435 to 1.5585 |80 Kk
General Thor | (1748 syn- zero |axis BOL; channels, 15 GHz for S/C-to-ACJET:
acting |Delta | Ib)ilopo [momentsun | 1086W S/C-to-ET 1.645 to 1.66 GHz |S/C
for  |3914 |398kg |5, jtum Jorlented EOL channels, 3  |for A/C-to-S/C. |40 |
F.A.A. |(AKM) |877Ib) |4 Jigh. EsOW A/C-to-S/C  |5.0 to5.125 GHz |s/cCs
ESRO, years piwer Joctphe channels, 2 for ET~to-8/C. ET.
Canada; array; | load cap, S/C-to-ET 5.125 to 5.25 GHz |400}
QE 3 Ni-Cg experimental |for S/C-to-ET. and
e channels, 2 | ©rgc. c-band | M
ET-to-S/C : exy
experimental mer
channels. ch
Single ch

per Xmtr




TSponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Repeater and RF |Beacon| Antenna Power System | Satellite | Operational I' Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Merit]
width (G /p
dB/ K

1.5435 to 1.5585 |80 kHz 4 fixed 209 W |23 dBW -12 to 225 CMDS
GHz for S/C-to-AC.ET~to- parabolic at L-bandlfor -18 TLM:
1.645 to 1.66 GHz i s/C. ants(, 87m Dy A/C, 162 anolog
for A/C-to-S/C.  }40 3 -zone Xmit 55 dBW 96 bi-level
5.0 to5.125 GHz |S/C-to- 1- EC Rec. for 43 digital
for ET-to-S/C. ET. G=21.5 dB; for- serial ;
5.125 to 5.25 GHz |400 kHz 1 VHF log ward Split
for S/C-to-ET. and 10 periodic ant.: chan- phase/PSK
MHz E. Coverage nel, 70
TT&C: C-band e 1 Cobnnd e
mental WG horn : for
channeli E/ Coverage experi-
G=17.2 dB mantitl

channe
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Table 3-3, Foreign Government Sponsored Communications
SATELLITE SPACECRAFT DATA PAYLOAD CHARAC
Sponsor |Launch | Launch| Orbit |Stabili-|Power | Power | Location |Communication | Repeater and RF
and Date |and On{ and |zation |Source| Capa- and Sub-system TT&C Channe
Manu- | and | Orbit | Design city Inclination Frequencies Band-
facturer|Launch|Weight | Life- width
[Vehicle| Time ‘
ANIK A-I |Telesat |11/9/ |567kg |Geo- |Spin; |[Solar | 300W  |113° W* INonlinear, Reve center fre- |36 MH
Canada; [1972; [1250 |Sync; |hydra- |array; |BOL; 0.1° E-W |single conver- |quencies from for eac
HAC |Thor-| ) [6¥rs |zine |2Ni- [220W |[and N-S; |sion transpon- |5.945 to 6.345 GHz [xmtr.
Delta |297kg jets |Cd bat{EOL; 0.0° ders. 1 WB in 40 MHz steps.
1914 [654 Ib) teries |partial revr drives 12 | Xmit center fre-
(AKM) eclipse NB xmtrs. quencies from 3. 72
capabili- to 4. 16 GHz in 40
ty MHz steps. Tele~
metry at 4. 198 and
at 4. 199 GHz.
Command at 6. 42
GHz.
ANIK A-TI 4/20/ 1090 W *
1973; 0.1° E-W
Thor- and N-S;
Delta 0.0°
1914 1
(AKM)
ANIK A-III 5/1/ |680kg 1040wt
1975; K1500 0.1° E-W
Thor- 1b); and N-S;
Delta R10kg 0. 00
1914 K904 Ib)
(AKM)
ANIK B relesat 6 Dec |440kg | Geo- | 3-axis| 840W 1251,0°E; 6 and 14 GHz uplink,| 36 MH ‘
Canada; [1978; K970 Ib)| sta; el 4 and 12 GHZ down-| at C
RCA or 7 yrs link 72 MH
elta at Ku
914




Rlighsy g e

- pnsored Communications Satellite Characteristics

LI

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
ion | Repeater and RF |Beacon| Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure | Status Capability
Frequencies Band- fier Of Meri
width (G/T)
3 Reve center fre- 36 MHz (4.5 Dual-mode {12-5W 33 -7.4 In oper- |5000 duplex |10RF
er- |quencies from for each|GHz |5 ft. dia- TWTA's |dBW [dB/°K Hatlon sudio or 12 | channels
! 5. 945 to 6. 345 GHz |xmtr. carried meter dish, per |for video chan- |during
. |in 40 MHz steps. reves verti- chan- |CONUS; nels eclipse,
12 | Xmit center fre- cally, xmits nel |-18 dB/ See Ref.
- lquencies from 3. 72 horizontally, K for (10), (19),
- |to 4.16 GHz in 40 27 dB peak Hawaii (44), (74)
MHz steps. Tele- gain, 3° x 8°
metry at 4. 198 and beam width,
at 4. 199 GHz. illuminates
Command at 6. 42 Canada.
GHz. Bicone tele-
metry an-
tenna. Clo-
verleaf com-
mand antenn
Greater
fuel al-
lotment
jof 250 lbs
for station|
keeping
HG and 14 GHz uplink,| 36 MHz 14 beams at | Ku-band |36 d.B‘J -6 dB/K 12 XPDRs Domestic
rl and 12 GHZ down-| at C-bagd, C-band, 1 beam has four |at ¢~ | at C- at C-band, |use,coverq
link 72 MHz at Ku-band; | 20W band, | band, 6 XPDRs 3
at Ku-bgnd linear TWTAs |47.5 -1 dB/K at Ku-band lephone
larization § dBW at Ku- th 80 MHz pervice to
at band spacing, xed poin
Ku-b FDM/FM, u-band
band PSK, & edicated
CPC modu- gxperiment
ation; FDMA{ovt use fi
TDMA yrs, w/
ccess, ons for
additiona!
. See
ef, (66),
(67), (74).

3=3
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Table 3-4, Foreign Government Sponsored Communications S

3 TELLITE SPACECRAFT DATA PAYLOAD CHARACTE!
Sponsor |Launch |Launch] Orbit |Stabili-|Power | Power Location |Communication | Repeater and RF "
and Date fand On{ and {zation |Source| Capa- and Sub-system TT&C Channel
Manu-| and | Orbit | Design city Inclination Frequencies Band-
facturer|Launch|Weight | Life- width
Vehicle Time
ANIK C-1 ([Telesat | 1981;]|522kg |Geo- |Spin 925W 247,5°E 16 XPDRs, 14.000-14,497 GH7 54 MHz}
(Telesat anada; | STS |(1151 |sta,; |stab, 0,1°% 22 CHs uplink;
111-1) ughes Ib) |7 yrs. incl, 11,70045-12,18400
tolerance GHz downlink
+0,1°
i ﬁ:
3 ANIK C-2 244.0°E i
(Telesat g
111-2) t
ANIK C-3 TBD ‘
(Telesat "
111-3) ‘t
ANIK D Telesat 6 GHz uplink,
(Telesat IV)] Canada 4 GHz downlink i
{
¥
{
4 STW-1  [Radio | 1980;| 420kg| Geo- 125°E 6.2-6.4 GHz
i Manement new | (926 Ib] sta, uplink; i
; ureau | boostqr in 4-4.2 GHz i
: (PRC) based| orbit downlink
on !
CSS-}4 i
|(similaf é
to the i
Atlas
ICentauy) 3
4 STW=2 1981; 70°E
7 Same
i launc
vehicld as S’l’\{-l
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i ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and
TT&C
Frequencies

RF
Channel
Band-
width

Beacon

Antenna

Power
Ampli-
fier

EIRP

System

Of Meri
(G'T

Satellite

Figure 4 Status

Operational
Capability

Notes

| 14.000-14.497 anf 54 MHz
o | uplink;
] 11,70045-12,18400
| GHz downlink

1 or 4 beams
linear polar-
ization,
Polarization
diversity for
frequency
reuse, thus
doubling
capacity,

13.0
dBW

48
dBW

L1 dB/K
T=1250K

FDMA,
TDMA, &
frequency
reuse,
FDM/FM,
QPSK, &
SCPC
modulation,

Cover fix
points in
most
densely
populated
southern
poriion o
Canada,
ree
satellites
planned,
ISee Ref.
(66), (67),
(74)

6 GHz uplink,
4 GHz downlink

Concept
only,

Provide

Ref,
(66)

6.2-6.4 GHz
uplink;

4-4.2 GHz
downlink

Polyhedral
in shape,
2.1 meter
diameter

Future
launch

67), (88)

3=4




Table 3-5. Foreign Government Sponsored Communications Sate

SATELLITE

SPACECRAFT DATA

Cosmos 637

Sponsor
and

Manu-
facturer

Launch
Date
and

Launch

'Vehicle]

Launch
and On-
Orbit
Weight

Orbit
and
Design
Life-
Time

Stabili-
zation

Power
Source

Location
and
Inclination

Communication
Sub-system

Repeater

PAYLOAD CHARACTE

and
TT&C
Frequencies

RF
Channel
Band-
width

Cosmos 665

Cosmos 711
-718

Cosmos 775

Cosmos
791-798

Cosmos
825-832

Cosmos
871-878

3/26/
1974

Geo-

75°-85° E;
119

Elliptical ;
64.3%;
718.6
minute
period

Circular;
73.9°;
115.5
minute
period
(ave.)

No data ;
0.1°

Circular;
74.00°;
115.6
minute
period
(ave.)

Circular;
74.0°;
115.5
minute
period
(ave.)

Circular;
74.0°;
115.3
minute
riod

ave. )




onsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Repeater and RF Beaconl Antenna

TT&C Channel
Of Meri

Frequencies Band-
width (G/T)

System | Satellite |Operational
Figure ﬁ Status Capability

In oper- Military
ation communi-
cations

See Ref.
A6, Al4,
Al5




Table 3-6, Foreign Government Sponsored Communications £

SATELLITE

SPACECRAFT DATA

PAYLOAD CHARAC

Sponsor
and
Manu-

Launch

facturer]Launch
[Vehiclel

Launch
and On
Orbit

Weight

Date
and

Orbit
and
Design
Life-
Time

Stabili-
zation

Power
Source

Location
and
Inclination

Communication
Sub-system

Repeater and
TT&C
Frequencies

RF °
Chann ;
Band-
width

1 July
1977;
Cc-1

900 kg
(1984

1b);
in orbi

797 x
817 km

25 Aug] 40 kg
1977; |(88 Ib)

C-1 [in 1
orbit

750 kg
(1653
1b)
in orbiﬁ

Cosmos
1013-1020

Circular;
74,0°;
101.0
minute
period

Circular;
40°; 115,1
minute
period
(avg)

Circular;
74,0°%;
100,7
minute
period

Circular;
74,0%
115.3
minute
period

(avg)

Circular;
74°; 115.6
minute
period
(avg)

14°E+0,1°;
incl,
tolerance
+0,1°

20°E + 0,19
incl,
tolerance
+0,1°

.725-6,.425 GHz
link ;

-4-4.0 GHz

idownlink




pnsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

i
Beacon| Antenna Syste “1_5’&\\;""@ Operaticnal
Figure | Status Capability

Repeater and RF
TT&C Channel

Frequencies

Band- | Of Meri
width (G’

.725-6,425 GHz : Circular
link ; antenna
-4-4,0 GHz footprint;
downlink -2 dB point
just larger
than Nigeria




Table 3-7, Foreign Government Sponsored Communicati

[SATELLITE SPACECRAFT DATA PAYLOAD CHA
Sponsor |Launch |Launch| Orbit |Stabili-|JPower | Power | Location |Communication | Repeater and
and Date |and On{ and |[zation |Source| Capa- and Sub-system TT&C
Manu-| and | Orbit | Design city Inclination Frequencies
facturer|Launch|{Weight | Life-
'Vehicl Time
Communi- |Japan/ | 12/77 | 671kg | Geo- |Spin; |Solar |520W 135° E 6 double-con- |K -bznc uplink
cations NASDA;| Thor-|(1479 | syn- |hydra- |array; | BOL; +0.1° version K-band |f-om 27.5 to 31
Satellite Mitse- | Delta | Ib); chro-|zine 1 |475W E-W and 2 single - | CHz, downlink
(CS); bishl 2914 | 340kg | nous; { mono- |Ni-Cd |EOL; and conversion C- | from 17.7 to 21.2
a/k/a Electri (AKM)U(750 lb* 3 propel{battery]full N-S; band transpon- | GEz. C-baad up-
Medium - [Aero- years|lant eclipse | 00 +0.1° |ders. TDA link from 5.925 to
Capacity |nutronic with capa- preamps for K-}6.425 GHz, down~
Communi- |Ford redun- bility band; no pre- |link from 2.7 to
cations dant amps for C- 4.2 Ghz. TT&C
Satellite for thrust- band operates at S-band
Experimen- ers and at C-band, s-hq
tal Pur- xmits at 2. 2865 1dB
poses;a/k/: GEz, rcves at band
Sakura 2.1106 and at wﬁ
6.175 GHz. 4“‘1
~1
|
|
1
2
Maritime |ESRO; b/11/771865kg |Geo- [B axis | Solar|sgow 10°E Solid-State S/C to shipz1540 to
Orbital Tes Hawker | Thor- | (1907 |syn- arrayl EOL; +0.1°E-W | L-band 1542, 5 MHz. Ship
Satellite  |Siddeley Delta | 1b); |chro- Ni- |limited |and N-S; |repeater to S/C: 1641.5 to
(MAROTS |Dyna- |3914 | 444kg |nous;5 Cd Jeclipse |0.0° 1644.5 MHz. Shore
or OTS 2) |mics |(AKM)|(979 |years. batt. |capabi- to S/C: 14490 to
1b) lity 15500 MHz. S/C to
shore: 11690 to
11700 MHz.
Xmits on 137,05
MHz on command
only,




ored Communications Satellite Characteristics l

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF [Beacon| Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel. Ampli- Figure | Status Capability
Frequencies Band- fier Of Merit#
width (G/T)
K -~banc uplink 6-200 | 3.95 |1 despun horm|6-5W Output | ~4. 60 Operational Video, data |Original
f-om 27.5 to 31 MHz GHz |reflector used TWTA's hpower dB/ K and audio contract
C%z, downlink channels} car- [for C- and K-|for K- is 34 |for K~ capabilities. |let for
from 17.7 to 21.2 lfor K- | rier }band. K-band | band; dBm |band; Mission in- |2 S/C,
GEz. C-baad up- [band: pattern coverg 2-5W for K- 1-5.6 dB cludes em- |See Ref.
- | link from 5.925 to }2-200 main island | TWTA's |band, |/ K ergency com- (55)
K-|6.425 GHz, down- |MHz group with for C- 34,5 |Jfor C~ munication, }(68), (70)
- {link from 2.7 to channeld 33 dBi gain at} band; dBm |band; S/C control
4.2 Ghz. TT&C for C- Hbeam edge. |TT&C for C-~ 37 dB/ and system
operates at S-band {band. C-band pat- |use 1W [band, | K for operation,
and at C-band, S-band tern covers {device. [31.5 |S-band experiments
xmits at 2. 2865 1dB Japanese dBm at K-band.
| GEz, rcves at band- territory with for S-
- [2.1108 and at width is 25dBi gain at . |band. ;
6.175 GHz. 4MHz. beam edge. | 4
Reflector has '
CP. S-band :
antenna is ’
ring array
'with near-
isotropic
coverage. S-
band antenna
has RHCP for
transmit and
receive.
S/C to ship1540 to |2.5 MHz| L-band Linear- |34to | -14 Operationaffo be used injAdapta- :
1542.5 MHz. Ship |in shore] shaped re~ |ized tran{37 dBMdB/°K collaboration |tion of
to S/C: 1641.5 to o~ship flector (2 sistor PA with two OTs.
1644.5 MHz. Shore |direc- meters in for L- Marisat satelfCommun-
to S/C: 14490 to ion.3. 0 diameter) band. lites. Audio, |ications 4
15500 MHz. S/C to |MHz in with edge TWTA high speed |capacity v
shore: 11690 to ship-to- gain of 17. 6 |for X- data, tele- |influe
11700 MHz, shore dB. Two band. printer and |by ship 1
~ |Xmits on 137,05 irec- X-band telex terminals)
MHz on command kjon horns. This capabilities. |See Ref. ]
. [only. will provide (33), (65), ‘
earth cover- (68), (70), |
age extending (75). ]
from mid~ b
r Atlantic to '
‘ Singapore to
i Northern
| Antarctica to
| Scandinavia,
|
£
FE
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Table 3-8, Foreign Government Sponsored Communicati
SATELLITE SPACECRAFT DATA PAYLOAD C
Sponsor |Launch | Launch| Orbit |Stabili-|Power | Power | Location |Communication | Repeater and
and Date |and 0n1 and | zation |Source| Capa- and Sub-system TT&C
\ Manu-} and | Orbit | Design city Inclination Frequencies
facturer|Launch|Weight | Life-
Vehicle] Time
Commuric- |{Canada |1/17/ | 675kg |Geo- Solar {1260 W [116°w Single conver- |Receives from 14,0%F
ations and 1976: |(1489 |syn- array; |BOL to.20 sion linear to 14.29 GHz.
Technology |[NASA: |Thor- | 1b); |chro- 42 Ni- |(1040 W | E-W; 0. 6°| repeaters. Transmits from
Satellite SPAR, |Delta | 347kg |nous; Cid {for ex- High-power 11.843 to 12,123 0
(CTS) RCA, []2914 |(764 Ibj2 year batter-jperiment) TWTA has GHz. Tracking
SED, (AKM) fes 220 W for efficiency uplink is 2097. 198
Bristol house- greater than MHz, downlink is h 5
Aero- keeping; 50%. 2277.5 MHz.
space 1000 W
EOL;
Limited
eclipse
capabili-
ty.
Engineer- |Japan/ [ 23 Fell 254 kg] Geo- |Spin; |Solar |107W |130° E 6-channel vi- |S-band: 2.1 GHz wp,|s. 2
Ing Test INASDA;| 1977; §(559 1b - |mono- |array; | BOL; + 0,50 bration data 1.7 GHz down. or
Satellite, IMitsu- | NLV | 137 kg chro- *-ro- 2Ni- |92W |E-Wand |xmtr; S, X, and VHF: 136 MHz
Type I ishi | (302 Ibg nous; |pellantcd bat{EOL; +1,00 K-band props- |down, 148 MHz up.
(ETS I Elec- 1 |hydra-|teries Fplrtlll N-S; 0.5° |gation experi- |Coherent signals
tric/ : year |zine eclipse | 0.5° ments. S-band |transmitted at
Aero- capabili- transponder 11 GHz and at 34
nutro- ty provides GHz.
nic- ranging and
Ford communica- i
tions. VHF :
telemetry and
command trans-
ponder.
1




; ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RF |Beacon| Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure [ Status Capability
Frequencies Band- fier of Merl&
width (G/T)
|Receives from 14.04Four 85 [11.7 |Two SHF  [2-20 W |59 I8 +2.6 | Inover- fpxperiments: Antenna
- Jto 14. 29 GHz. Hz GHz |gimballed TWTAs irA dB/ 'K | ation video broad- |coverage
| Transmits from hannelsjcar- |[parabolic communi cast to 8 ft. |depends
- ]11.843 to 12.123 0 MHz |rier |reflectors cations Hdlameter upon
|GHz. Tracking le- with 2, 5° trans- earth termi- {experi-
- Juplink is 2097.198 |metry. beamwidth, |ponder. nals, audio |ment
- |{MHz, downlink is [1.5 MHz 36.2 dB 1-200 W roadcast, being
- 12277.5 MHz. camr: maximum TWTA digital data |per~-
mand. gain, 71.1 [(for ex- ransmission,}|formed.
cm. in dia- |peri- TDMA dis- |Control
meter, steeriments. tribution of JET is in
able within |2 W solidJ WB informa- |Ottawa.
14,59 cone, |state tion. See
using ortho- |telemetry] Ref. (19),
gonal polar- |trans- ° (20), (34),
ization. mitter. (42), (43)
T, T&C uses (68), (78).
1 conical
beam antenna|
3+ circular
polarization,
160 x 160
beamwidth.
1 SHF beacon|
antenna
S-band: 2.1 GHz up,|8.2 MHZ 1.7 [l S-band dish,| Solid Xmtr In manu- | Propagation |See Ref.
1.7 GHz down. or S- GHz |1 X-band state power facture experiments (45)
VHF: 136 MHz H::and car- [1 K-band dish| devices. |2W or (88), (78).
down, 148 MHz up. rier |all mechani- 8W for
Coherent signals ally despun VHF.
transmitted at nd fed by
11 GHz and at 34 rotary joint.
GHz. 1 have
HCP. VHF
-whip
antenna has
omni-direc-
ional compo-
site LHCP/
RHCP in
xmit and
reve modes.
K-band
antenna cov-
erage pattern
illuminates
main island.

3«8

ey




Table 3-9, Foreign Government Sponsored Communic

SATELLITE SPACECRAFT DATA PAYLOAD C
Sponsor [Launch | Launch| Orbit |Stabili-]Power | Power Location |Communication | Repeater and
and Date Jand On{ and | zation |Source| Capa- and Sub-system TT&C
Manu-| and | Orbit | Design city Inclination Frequencies
facturer|Launch{Weight} Life-
[Vehicl Time
ECS EPT; 19805 865 kg | Geo~ | 3-axis{ Solar |600W 10°E; |Double conver- |MA: TC upis 1412§
SH/ |Ariane {1903 | sync; array;{Bol; 520 | Up to 3° |sion, Module A{MHz, NB up is
ritish 1b); |3 yrs Ni-CdW. EOL; | incl, two WB & |14152,5 to 14192.5
erospage kg batt., Qlimited o NB ch, MHz, WB up is
elenmle 977 1b) lipse Module B (MB) |14242,5 to 14362.5
capa- two very MHz, TC down is
bility NB channels, |11575 MHz, NB dowh
is 11490 to 11530
MHz, WB down is
11580 to 11700 MHz/
MB: Down is
11742,5 to 11797, 5
MHz; up is 14455 to
14460 MHz,
CONDOR | ASETA
In | the glanning] stagﬂ.




ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and
TT&C
Frequencies

RF
Channel
Band-
width

Beacon|

Antenna

Power
Ampli-
fier

EIRP

System
Figure

Of Merit]

(G'N

Satellite
Status

Operational
Capability

Notes

MA: TC upis 1412§
MHz, NB up is
14152.5 to 14192,5
MHz, WB up is
14242,5 to 14362.5
MHz. TC down is

11575 MHz, NB dow+ 5 MHz

is 11490 to 11530
MHz, WB down is
11580 to 11700 MHz,
MB: Down is
11742,5 to 11797,5
MHz; up is 14455 to
14460 MHz,

MOD A:| 11, 786] Six circular

NB 40
MHz,

WB is
120 MHz}
MOD B:

GHz
carrief

reflectors:

3 Eurobeam
A(EBA), 2
Eurobeam B
(EBB), 1
spct beam
(SB). Peak
gains of
EBA, EBB,
& SB are,
resp.,

26,5 dB,
29,1dB, &
35.5 dB.
EBA uses
orthogonal
polarization,
EBB uses
circular
pol. SB
uses orthog-
onal pol,
EBA is
elliptical
E-W, EBB
is elliptical
WNW-ESE;
both cover
N. Africa,
Scandanavia,
Middle East,
SB is circula
& centered
Switzerland,
EBA: 7,5° x
4,25°, EBB
5° x3,5%;
SB: 2,5°

4-20W
TWTAs

TBD

-3.6
dB/K

In mam-
facture

See Ref,
(32), (64),
(65), (67),
(70).

Northern
South
America
regional
comm,
sat,

3=9




1 Table 3-10, Foreign Government Sponsored Communications

SATELLITE SPACECRATT DATA PAYLOAD CHAR
Sponsor [Launch ] Launch| Orbit [Stabili-|Power | Power | Location |Communication | Repeater and RF
and Date |and On{ and | zation |Source| Capa- and Sub-system TT&C Chann
Manu-| and | Orbit | Design city Inclination Frequencies Bar d
facturer|Launch{Weight | Life- widt
'Vehicl Time '
Ekran Min, |26 Oct Geo- 99°E; 0.3°
JStatsionar-T) of 1976 sta,
Posts
&
TelecomH
)
‘ Ekran B 20 Sep | 2000kg] Geo- |3-axis| Solar 99°E; 0.4° 5.7-6,2 GHz
(Ekran-2, 1977; [(4409 | sta, cells uplink;
or D-le 1b) 3.4-3.9 GHz
Statsionar) in orbi* downlink
|
Gals 1 Min, of |1980 Geo~ 335°E 10 channels, 7.9-8.4 GHz
Posts & sta, 50 MHz apart uplink;
E‘;lecom. 229°-7,75 GHz
SR) downlink :
:
k
E 2
Gals 2 45°E




pon sored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RF |Beacon| Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure | Status Capability
Frequencies Band- fier of Merit{
width (G'D
elay
olor &
lack &
ite TV
rom
i entral
j Ev to
E iberia,
=
g 5.7-6.2 GHz
3 uplink;
. | 3.4-3.9GHz
; downlink
E
1
i 7.9-8.4 GHz 19 dB gain,
b | uplink; Earth coverage ervices.
- | 229°-7.75 GHz for circular our
- | downlink 3 dB beam- atellite
: width, 30 dB lanned- -
: gain for 1l fixed
circular ervices,
narrow beam| ee Ref,
‘H(67), (69).
s/a 1 Gowt,
services

3=10
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SPACECRAFT DATA

Table 3-11,

Foreign Government Sponsored Communication

Location

Communication

PAYLOAD CHARAC'

Repeater and
TT&C

RE S
Channe!
Band-

SATELLITE

Orbit

Stabili-

Power

Power
Capa-

and

Sub-system

Frequencies

width

Sponsor |Launch
and Date
Manu-| and
facturer|Launch
Vehicl

Launch
and OnA

Orbit
Weight

and
Design
Life-
Time

zation

Source

city

Inclination

in, of
osts &
elecom}

Geo-
sta,




ored Communications Satellite Characteristics

e —

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RF Beacon| Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status | Capability
Frequencies Band- fier Of Merit}
width (G'T)
s/a 3 Domestic
use,
Govt,
services1

——m > 2.

-

3-11




Table 3-12, Foreign Government Sponsored Communicatic

SPACECRAFT DATA PAYLOAD CHARA

Sponsor |Launch | Launch] Orbit |Stabili-jPower " | Location |Communication | Repeater and
and Date |and On{ and | zation |Source and Sub-system TT&C

Manu- | and | Orbit | Design Inclination Frequencies
facturer|Launch|Weight | Life-
Vehicle| Time

1984; | 81€ kg Two trans- 14 GHz uplink;
Ariane [(1799 ; ponders 11 GHz downlink
in

orbit




ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and
TT&C
Frequencies

RE
Channel
Band-
width

Beacon|

Antenna

Power
Ampli-
fier

EIRP

System

Figure

Of Meri
(G'M

Satellite
Status

Operational
Capability

Notes

14 GHz uplink;
11 GHz downlink

Common
high-gain
antenna for 2
narrow
broadcast
beams

450W
TWTA
for direcf]
TV ch;
150W
TWTA
for com-
bined
telecom
channel

lnplann.ln&

stage

Experi-
rmental
TV broad-
cast--
direct &
communigy.
Service
to Eur
Payloads
will in-
clude
20/30 G
comm,
experimeht
& a mercpry
ion th r
station-
keeping
experimept,
Satellite
will be a
modular
structu
capable
carrying
different
payloads
for dif-
ferent
missions,
Develop-
ment cosq
will be
about
$70m,
See Ref,

(64)-(66).

3=12
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Table 3-13,

Foreign Government Sponsored Communic

TELLITE SPACECRAFT DATA PAYLOAD CH
Sponsor [Launch | Launch] Orbit |Stabili-JPower | Power Location |Communication | Repeater and
and Date |and On{ and | zation |Source| Capa- and Sub-svstem TT&C G
Manu-| and | Orbit | Design city Inclination Frequencies
facturer|Launch|Weight | Life-
Vehicle Time
Insat-1A ISRO |1981; {1054 Geo- |3-axis 1250W 71°E Telecom: 36 MHz, S and C~
(India )§STS or| (2324 | sync |with C-band up & band, 200 KHz
Ford Delta 1b); hydro- down; at UHF,
3910 898 kg gen TV: C-band
(1980 jets uplink; S-band
1b) downlink,
Meteorological
services will
use UHF up~-
link & C-band
downlink,
TT&C: C-band
Insat-1B May 94°E Telecommunicatio
1983 +0,1°; 5850-6425 MHz up,
inclination 3700-4200 MHz dowr],
tolerance TV: 5850-6425 MHz hip,
#0,1° 2500-2640 MHz down],
Met, service:
402,75 MHz up &
4038,1 MHz down,
TT&C will use
4031 & 4039 MHz,




'ponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RT Beaconl Antenna Power FIRP |System | Satellite | Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Merit}
width G'D

36 MHz, S and C- Truncated 34 dBTl In construg-12 Telecom |Provide

band, 200 KHz parabolic at S- tion XPDRs at  |telephone

at UHF, antenna at band, C-band & 2 |[relay &
S-band, Twd 42 dBW broadcast eather
symetrically at C-~ TV XPDRe |monito
located para- band at S-band, |capabiliti
bolic dishes FMQPSK |& make T
at C-band, mode; broadcas
Four crossed FDMA, direct to
dipoles for Telemetry {rural
VHF re- date will commun-
ceiving, be PCM- [lity re-
Array of FSK-PM ceivers,
crossed di- Also
poles for TTiC |provide a
links, Cove disaster
India; one 'warning
beam)linear comm,
pol. Receiv- capability
ing ant, gain |Carries
is 28,5 dB very high
at 6 GHz & resolution
11,0 dB at radio-
UHF, meter,
Xmitting ant, ee Ref,
gain is 31 dB (71)=(74).
(nominal) for Standby
2.5/4,0 GHz/ for Insat-

1A,

Telecommunication Antennas IStandby

5850-6425 MHz up,sT same as ""1A'], for

3700-4200 MHz down], Main beam Insat-1A.

TV: 5850-6425 MHz hp, center will

2500-2640 MHz dowi], be at 79°E,

Met, service; 21°N

402,75 MHz up &

4038,1 MHz down,

TT&C will use

4031 & 4039 MHz,

3=13
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Table 3-14. Foreign Government Sponsored Communications §

SATELLITE

SPACECRATT DATA

PAYLOAD CHARAC

Sponsor
and

Manu-

facturer

Launch
and OnA
Orbit
Weight

Launch
Date
and

Launch

’ehicle

Orhit
and
Design
Life-
Time

Stabili-
zation

RT
Channg
Band-
width

Power
Capa-
city

Repeater and
TT&C
Frequencies

Communication
Sub-svstem

Location
and
Inclination

Power
Source

Loutch P1

Loutch P2

Loutch P3

Loutch P4

AT TR
Loutch 1

Loutch 2

Min, of
Posts &
Teleco
(USSR)

1981

1981

1978~
1981

1981

1981

Loutch 3

Loutch 4

1981

1981

1981

E tolerance

10 channels;

25°W
50 MHz betweenﬁ

20, 5°%;
incl,

14. 0-14.5 GHz
uplink,
11.0-11.7 GHz
downlink

center fregs,

%0, 5°

45°E,
+0,5°%,
incl,
tolerance
+0,5°

85°E
+0,5°%;
incl,
tolerance
+0,5°

170°W
+0,5%; :
incl,
tolerance
0.5°

14°W
+0, 5%;

14,007-14443
GHz uplink;

incl, 10,457-11, 693 GHA
tolerance downlink
+0, 57 1

36 MHz2

58°1

+0, 5°;
incl, |
tolerance |
+0,5° |

90°E
+0, 5°; |
incl,
tolerance
0, 5°

140°E
+0,5%; |
incl, |
tolerance

+0,5°
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ent Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
»ication Repeater and RF [Beacon| Antenna Power FIRP |System | Satellite |COperational Notes
svstem TT&C Channel Ampli- Figure Status Capability
,' Frequencies Band- fier of .\I‘erl
anels; 20w P1-P4
z between| z:i:’n;u's ko make up
3 6 & netw:
9% 111.0-11.7 GHz S
. downlink
4 | Domestic
3 : use. See
1 y » Ref. (67)
14,007-14443 36 MHz 10W T=4000!q
A GHz uplink; total
: 10,457-11,693 GHZ peak
downlink power
Shaped beam
Govt,
services
3-14
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Table 3-15, Foreign Government Sponsored Communicatic

1 SATELLITE SPACFCRAFT DATA PAYLOAD CHARI

Sponsor |Launch | Launch| Orbit |Stabili-JPower | Power Location |Communication | Repeater and

and Date Jand On{ and |zation |Source| Capa- and Sub-system TTE&C
) Manu-| and | Orbit | Design city Inclination Frequencies
3 facturer|Launch|Weight | TI.ife-
Vehicle Time
'; Marecs A |ESA; Oct 466kg | Geo-| 3-axis| Solar| 500W 40°E 6 GHz uplink,
British | 1980; [1027 lhr sync;| with | array 4 GHz downlink
Aeroepac} B ek 7 yrs| hydrat for shore-satellite
Dynamic zinc links:
or ST .
jets 1.6 GHz uplink,
1.5 GHz downlink
for ship-satellite
3 service
Marecs B Apr . 40°W ;
1982; i
Arian 1
3 or ST
3




ponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and
TT&C
Frequencies

RF
Channel
Band-
width

Beacon

Anterna

Power
Ampli-
fier

EIRP

Svstem
Figure
Oof .“erld

G’

Satellite
Status

Operational
Capability

Notes

6 GHz uplink,

4 GHz downlink
for shore-satellite
links;

1.6 GHz uplink,
1.5 GHz downlink
for ship-satellite
service

2.5,3,
& 0.5
MHz

Single para-
bolic ant,

1 beam,
circular
polarization

35.5
dBW
at

L-ban

-11,2
dB/k
L-band

d

36 2-way
noise
circuits ;

3 XPDRs.
TDMA,
CPSK, FM,
& SCPC
modulation

ervice i%
mobile
telephone
& TTY.
Basic
configur-
ation is
similar
to ECS,
Four
satellites
lanned.
Inmarsat
'will be a
subset of
the 4
Marecs
satellites
and the 4
Intelsat
MCS
satellites.
See Ref.
(65), (67),
(70), (72),
(74), (89),
(99).

3=15




Table 3-16,

Foreign Government Sponsored Communicatic

SATELLITE

SPACECRAFT DATA

PAYLOAD CHARA

Sponsor
and

Manu-

facturer

Launch
Date
and
Launch
Vehicle

Launch
and On+
Orbit

Weight

Orbit
and
Design
Life-
Time

Stabili-
zation

Power
Source

Location
and
Inclination

Communication
Sub-system

Repeater and
TT&C
Frequencies

RF
Char

wiat

USSR

8730/
1973
A~Ile

11/14/
1973;
A-Ile

(2205

11/30%
1973;
A-Ile

4/20/
1974;
A-Ile

10/24/]
F1974;
A-Ile

1000kﬂ Ellip-
tical;

1b); }12-
on hour
orbit |orbit

Gyro,
orbital
correc
tion
engine,
gas
jets or
liquid
fuel
jets

Solar
array;
battery]

39491 x
1415 km;
65,5°

39577 x
775 km;
65.4°

Nonlinear fre-
quency trans-
lating repeaters,
1 operating and

end revr is a
Si diode mixer.

39646 x
709 km;
63.0°

39827 x
522 km;
64.1°

39515 x
840 km;
63.1°

2 spares. Frontﬁ

Xmits in 800 MHz
band; rcves in 1

GHz band; video
xmit from 3.4 to

4.1 GHz.
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nt Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Repeater and RF Beacon| Antenna System | Satellite |Operational
TT&C Channel Flgurej Status Capability

Frequencies Band- Of Meri
width (G/T)

Xmits in 800 MHz 2-3 ft. steer-|1- 2—stag¢T 30 Est.  1inoper- |1 video chan-|See Ref.
band; reves in 1 able EC dish-{TWTA -15.6 nel and multi4(9), (19),
GHz band; video es (1 reserve)per re- to channel audia}(34), (68),
xmit from 3.4 to 16 to 18 dB |peater. -18.6 Some tele- | (75), (76)
4.1 GHz. gain, 22° 40 W for dB/ 'K phone chan-
|pbeamwidth. |video or nels can be
Circular 14W per multiplexed
polarization. |duplex for VHF tele-
multi- graphy, J
channel photo-facsim
telephony | ile, audio.
4th TWTA
held in
reserve.




Table 3-17, Foreign Government Sponsored Communication

SATELLITE SPACECRAFT DATA . PAYLOAD CHAR ‘

Sponsor |Launch | Launch| Orbit [Stabili-|Power | Power | Location |Communication | Repeater and
and Date |and On{ and |zation |Source| Capa- and Sub-system TT&C
Manu-| and | Orbit | Design city Inclination Frequencies

facturer|Launch|Weight | Life-

Vehicle| Time

Molniyal | USSR [4/29/ | s’/a s’/a 39582 x
(F-29) 1975; F-18 | F-18 770 km;
A-lie 63. 0°

Molniya 1 6/5/ 39601 x
(F-30) 1975; 744 km;
A-Te 62. 9°

Molniya 1 9/2/ 35794 x
(F-31) 1975; 611 km;
A-Tle 63.0°

Molniya 1 1/22/ 39848 x
(F-32) 1976; ) 506 km;
A-lle 62. 9°

Molniya 1 3/12/ 40683 x
(F-33) 1976; 518 km;
A-Tle 62.5°

Molniya 1 3/19/ 38984 x
(F-34) 1976; 494 km;
A-lle 63. 00

Molniya 1 7/23/ 39059 x
(F-35) 1976; 499 km;
A-lle 62.9

Mohiya 1 3/24/ 40816 x
(F-36) 1977; 484 km;
A-Tle 62,8°

Molniya 1 6/24/ 39016 x
(F-37) 1977; 480 km;
A-Ile 62,9°

Molniya 1 8/30/ 40800 x
(F-38) 1977; 480 km;
A-Ile 62, 8°

Molniya 1 3/21/ 39756 x
(F-39) 1978 592 km;
63.2°
_—
Molniya 1 6/2/ 39912 x
(F~40) 1978 432 km;
63.0°




ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF Beacon| Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure J Status Capability
Frequencies Band- fier Of Meri
width (G'T)
s/a s/a s/a s’/a s/a In opera- s/a
F-18 F-18 F-18 | F-18| F-18 | ;o0 F-18

3-17




Table 3-18. Foreign Government Sponsored Communications

SATELLITE

SPACECRATT

DATA

PAYLOAD CHARAC

Molniya 1
(F-41)

Molniya 1

(F-42)

Sponsor
and
Manu-

facturer|Launch

Launch
Date
and

Vehicle

Launch
and On-

Orbit
Weight

Orbhit
and
Design
Life-
Time

Stabili-] Power

zation

Source

Power
Capa-
city

Location
and
Inclination

Communication
Sub-system

Repeater and
TT&C
Frequencies

RT
Channel
Band-
width

7/4/
1978

8/22/
1978

39746 x
608 km;
62,8°

39913 x
462 km;
62, 8°

Molniya 1-S

s/a Molniya 2
except NB
channel center
frequency
shifted 7 MHz

5.7 to 6.4 GHz up,
3.4to 4 2 GHz
down link




n Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Power System | Satellite | Operational
Ampli- Figure Status Capability
fier of Merit]

(G'T

Repeater and RF Beacon| Antenna

TT&C -~ Channel
Frequencies Band-
width

Notes

5.7 to 6.4 GHz up, | 10 MHz Audio and
3.4to4 2 GHz for NB video broad-
down link channels cast capa-
40 MHz bilities
for WB

channel




Table 3-20, Foreign Government Sponsored Communications Sat

SATELLITE SPACECRAFT DATA PAYLOAD CHARAC

Sponsor |Launch | Launch| Orbit |Stabili-]Power Location |Communication | Repeater and RF
and Date Jand On{ and | zation |Source and Sub-system TT&C Channe
Manu-| and | Orbit | Design Inclination Frequencies Band-

facturer|Launch|Weight | Life- width

Vehicle] Time :

11/21 [1500 Ellip- 39559 x
1974 (330 tical 793 km;
Ib) orbit; 63.0°
in 12-hr
orbit | period

39768 x
586 km;
63.6°

39755 x
605 km;
63,0°

39846 x
507 km;
62,8°

40660 x
405 km;

40630 x
640 km;
62, 8°

Molniya 3 40807 x
(F-7 467 km;
62, 8°

Molniya 3 40764 x
(F-8) 478 km;
62, 8°

Molniya 3 39556 x
(F-9) 795 km;
62,9°

Molniya 3 40805 x
(F-10) 397 km;
83.0°

NORSAT

5-8 channels 11/14 GHz




onsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Repeater and RF |Beacon| Antenna System | Satellite |Operational

TT&C Channel Figure Status Capabillity
Frequencies Band- Of Meri
width ’ (G/T)

11/14 GHz




Table 3-20. Foreign Government Sponsored Communicatic

SATELLITE SPACICRATT DATA PAYLOAD CHAR,
Sponsor ILaunch}Launch] Orbit [Stabili-JPower | Powen Location JCommunication | Repeater and R

and Date land On{ and | zation |Source| Capa- and Sub-system TT&C Cha

Manu- and { Orbit { Design city Inclination Frequencies Bai
facturer|Launch|Weight | Life- wid

Vehicle| (Ths) Time

Oscar 7 AMSAT|11/15/|29kg |Sun None [|Solar 1480 x 14422 linear re- 2/10 rcves from 2/10
1974; {65 lb;) |syn- array; km; 101.6"1 peaters 145. 85 to 145,95 100
upiggy- launch |chro- Ni-Cd 114,9 MHz, xmits from |[70/2
back |& on- |nous; batter- minute 29,4 to 29.5 MHz, |50 M
aboard jorbit |3 ies period 70/2 reves from
Thor- | weight |years 132.125 to 432.175
Delta MHz, xmits from

145.975 to 145,925
MHz.

£




ent Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Repeater and RF Beacon| Antenna Power Svstem | Satellite | Operational

TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Merit)
width (G'T)

2/10 rcves from 2/10: 2/10 reve is |2/10 Partial Morse code
145. 85 to 145.95 100 kHz LHCP canted |is 2 W failure telemetry,
MHz, xmits from |70/2: turnstile, solid teletype
29.4 to 29.5 MHz. |50 MHz 2/10 xmit is |state; telemetry
70/2 reves from linearly 70/2 is
432.125 to 432.175 polarized di~ |8 W solid
MHz, xmits from pole. 70/2 |state;
145.975 to 145.925 reve and xmit}435.1
MHz. is RHCP MHz
canted turn- |beacon is
stile, 0.3 W
435.1 MHz solid
beacon is state;
LHCP dipole; |2. 304
2,304 GHz GHz
beacon is beacon is
RHCP dipole. }40 mW
Both control |solid
turnstiles state
have 4 elem-~
ents and 5 dB
gain., Half-
wave dipole
has 2 dB gain|

s
!‘
|
g
¢
2
?

U ———
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Table 3-21, Foreign Government Sponsored Communications
SATELLITE SPACECRATT DATA PAYLOAD CHARAC
Sponsor |Launch | Launch] Orbit |Stabili-jPower | Power Location |Communication | Repeater and RF
and Date |and On{ and | zation |Source| Capa- and Sub-system TT&C Channi
Manu- and | Orbit | Design city Inclination Frequencies Band
facturer|Launch|Weight | Life- width
Vehicle Time
OSCAR-8 |ARRL, | 2 May 27,2kgl Sun- | Bar |Solar | 6-8W |25,8° 2 XPDRs, Mode A: 100 K
AMSATZ] 1978;|(60 Ibs)psync | mag- | array; longitudina} Mode A & 145,850~145,950 [Mode |
AMSAT | Deltallaunch [9.10,89 nets |Ni-cd progressio# Mode J. MHz uplink & &
2910 |& on- km |batt, per orbit |Triple conver~ | 29,400-29,500 [Mode
orbit |3 yrs, to west; sion, Linear MHz downlink,
wt, 101° power amp, Mode J:
Both A&J 145,900-146, 000
XPDRs use the | MHz uplink &
same receiving | 435,100-435,200
antenna, MHz downlink,




sored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and
TT&C

Frequencies

RF
Channel
Band-
width

Beacon

Antenna

Power
Ampli-
fier

FIRP

System
Figure

Of Meri
G'n

Satellite
Status

Operational
Capability

Notes

Mode A:
145,850-145, 950
MHz uplink &
29,400-29, 500
MHz downlink,
Mode J:
145,900-146, 000
MHz uplink &
435,100-435,200
MHz downlink,

100 KHz
Mode A
&

P\iode J

Mode
FQ. 4:02“T
MHz
(24
dBM).
Mode J
435, 099
MHz
(20
dBM)

10-meter
dipole,
linearly
polarized,
2-meter
turnstile
comprised of]
four 483 mm
lengths of
12, 7Tmm
carpenter's
rule config-
ured for
circular pol;
5 dB gain in
direction of
bottom of
satellite,
Mode A:
Requires
lefthand
circular Pol
for northern
Hemisphere
users, right-
hand circular]
pol, for
southern
Hemisphere
users, Mode]
J requires
righthand
circular Pol,
for N, Hemi -
sphere users
& lefthand
circular Pol,
for S, Hem-
isphere user%.
435 MHz
ant, is
linearly
Pol, dipole,

1W linea}
transisto r
amp,
Mode A &
Mode J

Mode Ai Operation*l

-95 dB
input fo
1w
output,
Mode J3
-105

{1 dBM

input
for 1W

output,

b

Two XPDR
six Tel -
emetry
channels

charge of

operation,
ee Ref,

(79)-(86)

321
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Table 3-22, Foreign Government Sponsored Communication ‘

SATELLITE SPACECRAFT DATA : PAYLOAD CHARA
Sponsor |Launch | Launch| Orbit |Stabili-]Power | Power | Location |Communication | Repeater and ¥
and Date Jand On{ and |zation |Source| Capa- and Sub-system TT&C Char
Manu-| and | Orbit | Design city Inclination Frequencies B
facturer|Launch|Weight | Life-
Vehicle Time ]
Palapa 1 Indo- |7/8/ 573kg | Geo- |Spin; | Solar | 300 W 83° E + Single-conver=- | Reves from 5,925 | 36 M
nesia; | 1976; ! (1268 | syn- |hydra-|array;| BOL: 0.1° E=w | sion C-band to 6.425 GHz; xmit4 fore
HAC |Thor- | lb); | chro- |zine Ni-Cd | 220 W transponders; | from 3.7 to 4.2 xmt
4 Pelta 293kg | nous; | mono- | batte- | EOL; 1 WB revr GHz; telemetry at E
3 2914 |(646 b)) 7 propelq ries | partial driving 12 NB | 4.19825, 4.19875,
3 (AKM) years |[lant eclipse xmtrs; redun- | 4.19925 GHz; track+
3 capabi- dant revr. ing at 5.767 GHz.
_ lity :
4
Palapa 2 10 Ma T E?
1977; 0.1° E-W
: Thor-
1 1ta
; |2o14
; (AKM)
. Palapa 3 Mar 118. 00°E 5.850-6,425 GHz
: 1983 +0,5°%; uplink, 3,625- !
inclination 4,200 GHz h
tolerance downlink :
40, 5°
Palapa 4 Mar :
1983 108,00°E
+0.5°;
inclination
Ltolera.nce
+0,5°
lhggg 113,00°E
S 5 inclinkti
olerance +0, 5"




onsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

: Repeater and
N TT&C
g Frequencies

RF

Channel
Band-
width

Beacon

Antenna

Power
Ampli-
fier

EIRP

System
Figure
Of Merit{
(G'T)

Satellite
Status

Operational
Capability

Notes

Reves from 5,925
to 6.425 GHz; xmits
from 3.7 to 4.2

GHz; telemetry at
NB | 4.19825, 4.19875,
4,19925 GHz; trackw
ing at 5.767 GHz.

i uplink, 3, 625-
3 4,200 GHz
downlink

5.850-6,425 GHz

36 MHz
for each

xmtr

5.767
GHz

carri-
er

5 ft. diam-
eter parabo-
lic reflector
with offset
feed horn conj
figuration;
coverage
pattern in-
cludes Sama-
tra, Jeva,
West Irian,
Kalimantar
Islands. Up-|
link polari-
zation paral
lel to spin
axis; down
link polar-
ization per-
pendicular

to spin axis.
28 dB peak
gain,

12-5 W
TWTA's

30
dBW

-7 In
dB/ K |operation
In orbit

facture

7000 duplex
voice or 12
color video
channels per
satellite.

50 Mbps da
rate per

transponder.

Almost
identical
to Westan
1. See
Ref. (59),
(67), (76)

Spare




Table 3-23, Foreign Government Sponsored Communications

ISATELLITE SPACECRAFT DATA PAYLOAD CHARACTE
Sponsor |Launch | Launch| Orbit |Stabili-|Power | Power Location |Communication | Repeater and RF
and Date jand On{ and | zation |Source| Capa- and Sub-system TT&C Channel |
Manu- | and | Orbit | Design city Inclination Frequencies Band- |
facturer|Launch|Weight | Life- width
Vehicle Time ;
Raduga 1 |[Ministry 22 Ded 1250kd Geo- | 3-axis 99°E 6.2 GHz + 12 MHz |40 MHz |
Eiotaionas of Posts| 1975; |(2756 | sync | with 1L +0,1°% uplink,
1) & Tele-| A-2 1b) orbita. 0,3° 714 £ 12 MHz
comm Soyuz correc downlink
ications | Proton tion
(USSR) | 56-12)| system
1
Raduga 2 11 Sep, 80°E; 5.75 - 6.2 GHz
(Raduga 1-B 1976 0:3° uplink;
Pl 3.42 - 3,87 GHz
Statsioner downlink
1-B)
Raduga 3 24 Jul | 2000kg] 35°E; 14 GHz uplink,
? 1977; k4409 0.4° 11 GHz downlink
(Statsionar T) D-Ie b
in
orbit
Raduga 4 18 Jul 0,0° 5.7-6.2 GHz uplink :
1978 jnclination 3.4-3.9 GHz downl+k




ponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Repeater and RF Beacon| Antenna Power FIRP |System | Satellite | Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width (G'T
6.2 GHz + 12 MHz |40 MHz 2 to 4 beams,) 30,8 | -15.8 | In 6 XPDRs Ten
- | uplink, circular dBW | dB/K |operation { FDMA; atellites
| 714 £ 12 MHz polarizatien, FDM/FM lanned,
downlink Global & modulation |Provides
spot olor &
coverage lack &
te TV
telepho
telegr:
Channels,
Domestic
ise, See
Ref (65),
(67), (74),
(76), (88)
5.75 - 6.2 GHz S/a "1",
uplink; Peak gain
3.42 - 3,87 GHz in 23 dB
downlink

14 GHz uplink,
11 GHz downlink

5.7-6.2 GHz uplink,
3

.4-3,9 GHz downl+:k

3«23
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Table 3-24, Foreign Government Sponsored Communications

SATELLITE SPACECRAFT DATA PAYLOAD CHARACT

Sponsor [Launch | Launch| Orbit |Stabili- Power Location |Communication | Repeater and RF |
and Date jand On{ and | zation Capa- . and Sub-svstem TT&C Channe
Manu- | and | Orbit | Design city Inclination Frequencies Band

facturer|Launch{Weight | Life- width

Vehicle Time

USSR; |29 Oct 1688 X In Van 145,870-145, 915 30 KHz
'Students 1978; 1724 Allen Belt MHz uplink, '
of Moscow's Same km progressef 29,350-29,395 MHz
i as 30,2°W downlink
Cosmds every
revolution
120.4 min.
period;
82,5°

inclination|

SATCOL 1 lColombi& 1981 75°W+0,1°| 12 XPDRS, 5,947-6,323 GHz
inclination 40 MHz betweeg uplink,

tolerance | center freq, 3.722-4,198 GHz
+0,1° downlink

SATCOL 2 75.4°W
+0,1°,
inclination

tolerance
0,.1°




yonsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RT |Beacon| Antenna Power UIRP |Svstem | Satellite | Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Merit]
width (G'D
145,870-145,915 30 KHz 29,401} Inverted "V" Two Users
MHz uplink, MHz |at 2 meters; satellites should
29,350-29.395 MHz 1/4 wave- were xmit no
downlink length at orbited-- more thmJ
10 meters one is 10W ERP
operationdl, max,
one failed RS will
turn off
if power
level is
exceeded,)
XPDRs
are
active 24
hrs/day
except
Monday
& Wednes‘ay
which are
reserved
for
scientific
& educatif:al
uses, Se
Ref. (94),
(95).
5.947-6,323 GHz 36 MHz linear polar-|6 dBW = FDM/FM on
uplink, ization; peak powér 3000K XPDRS 1-4,
3.722-4,198 GHz 36.5 dB gain |for single 12; TV on
downlink at 4 GHz, carrier 3,4; SCPC/
38,3 dB gain |TV; -7 t FM on 5-12
at 6 GHz 13,5 dBW
for multi4
carrier
XPDRs;
-22,5 dB
for SCPC
S=24
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Table 3-25, Foreign Government Sponsored Communicati
SATELLITE SPACECRAFT DATA PAYLOAD CHARA
Sponsor |Launch | Launch| Orbit [Stabili-|Power | Power | Location |Communication | Repeater and RT
and Date |and On{ and | zation |Source| Capa- and Sub-svstem TT&C Cha
Manu- and | Orbit | Design city Inclination Frequencies Ba
facturer|Launch|Weight | Life- wi
Vehicle Time l
SBTS 1 Brazil |1979 Geo- 70°W 10 XPDRs 5.927-6.303 GHz | 36MH
(Brazilsat) sync. 40 MHz betweenj uplink, 3.702-4. 17#
center fre- GHz downlink
quencies
SBTS 2 65°W
Sirio Italian |8/25/74397 ky |geo- |Spin; [Solar [118°w |15°w % 1° |Propagation SHF: 11.15 to 12.05|NB;
Nationa}Thor- {(875lb){syn- |hydra-}array; |BOL; E-W and |experiments: |GHz down, 16.95 to |1.5
Re- Delta |182 ky |chro- |zine 2 102°w  [£0.3° (1) absolute 17. 85 GHz up. WB: &
search }2910 (401 lbjnous; |jets Ni-Cd |EOL; no |N-8; 0° t lattenuation at |Command at 136.62,]35MHz
Councilj(AKM) 2 batter-jeclipse |0.20 12 and 18 GHz, |136. 14 and 148, 26
CIA years ies capa- (2) differential |MHz. Telemetry at
S.p.A. bility attenuation at |11.476, 2. 2445,
12 and 18 GHz, ]2.2415 and 2. 2505
(3) phase dis- |GHz.
tortion at 12
GHz. NB
communlcatlonsﬂ
experiment: 12
multiple access
telephone
carriers. WB
communications
experiment:
digital or FM
video.
GMS NASDA }18 Jul Geo- 140°E ¥19;|5 channels, 3 |402.2, 2026-2034, |24 KHz
(Japan) |1977 stationt inclination | UHF and 2 L- |2034.974 MHz up- |at UHF;
ary rtolerance band link; 468, 875, 94 KHz
t 10, 468. 883, 466.424, lat 1691
1691, 1694.5 MHz |MHz,
downlink, 468 KH
jat
1694.5
MHz




nsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Repeater and RT |Beacon| Antenna Power Svstem | Satellite | Operational Notes
TT&C Channel Ampli- Figure Status Capability

. Frequencies Band- fier Of Merit]

width (G'T)

5.927-6.303 GHz | 36MHz t)ne antenna, TDMA in all
uplink, 3.702~4.178§ roducing XPDRs TV/
GHz downlink circular spot FM in trans-
beam; 30.5dB‘ ponders 1-5,
[transmit gain 12; FDM/FM
28 dB receive in 3-12

gain

SHF: 11.15 to 12.05|NB; 0.35m SHF 315 |-22.2 |In Experiments |See Ref,
GHz down, 16.95 to |1.5MHz; araboloid, dBW at|dB/K |operation |with PCM- (65),
17. 85 GHz up. WB: 22.5 dB gain [peam |Ku-band) PSK and FM | (69),
Command at 136.62,]35MHz at 12 GHz, center {-17.2 video. SCPC| (74).
136. 14 and 148, 26 23.5 dB gain _ dB/k at
MHz. Telemetry at at 18 GHz, CP| K-band
11.476, 2.2445, VHF whip

2. 2415 and 2. 2505 antenna. SHF
GHz. coverage: (1)
' Italy, (2) Cen-
tral Europe,
(3) Europe
plus North
American
East Coast

402. 2, 2026-2034, |24 KHz RHC pol. at |[7.4 dBW F2 modulatio
2034.974 MHz up- |at UHF; UHF, vertical | peak 85 1001 MHE,
ink; 468, 875, 94 KHz pol. at L- | power F4 at others.
l468. 883, 466.424, [at 1691 band; elliptical
1691, 1694.5 MHz |MHz, pattern, 8dB
downlink. 468 KHz gain at UHF;
lat elliptical
1694.5 pattern, 18dB
MHz gain at L-bang




Table 3-26. Foreign Government Spormsored Communicatio

SATELLITE SPACECRATT DATA : PAYLOAD CHAR,

Sponsor |Launch | Launch| Orbit |Stabili-|Power Location |Communication | Repeater and
and Date {and On{ and | zation |Source and Sub-system TT&C
Manu-| and | Orbit | Design Inclination Frequencies

facturer|Launch|Weight | Life-

'Vehicle| Time

Btatsionar 3 | Min, of 1250kgl Geo- |3 axis 5.75 to 6.2 GHz up,
Posts 2756  |syn- |with 3.42 to 3. 87 GHz
Teleco Ib) |chro- |orbital down. TV at
(USSR) in nous |correc 6.200 & 3,875 GHz
Ol‘bit tion

system

Statsionar 4 6.0 to 6.25 GHz up,
3.5 to 3.9 GHz
down

Statsionar 5 6.0 to 6.25 GHz up,
3.67 to 3.9 GHz
down

Statsionar 6 90° E 6 GHz up,
3.4-4 GHz down

Statsionar 7 140° E

Statsionar 8 25° W 5.75 to 6.0 GHz up,
3.42 to 3.67 GHz
down

Statsionar 9 45° E

Statsionar 1 170° W

Arabsat 1 9°E+1,0°; | > 14 XPDRs;; 5.925-6,425 GHz
incl, tol. | 5 x pDRs for | UPlink;
1,0 community TV 3.7-4.2 GHz

and Brdcast downlink
programs

Arabsat 2 26°E+1,0°;
incl, tol,
+1°




:sored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF Beacon| Anterna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meriy
width (G/T)
5.75 to 6.2 GHz up,|40 MHz Peak gain 30.8 | -15.8 | Inflight |Telephone, ee Ref,
3.42 to 3.87 GHz 23 dB. Two dBW | dB/K [prepar- Jtelegraph, rsn, (67),
down. TV at to eleven ation photo - (69), (74)
6.200 & 3,875 GHz beams, telegraph,
circular audio and
polarization video capa-
bilities .
; ix XPDRs,
§6.0 to 6.25 GHz up, In propo- FDM/FM For
3.5 to 3.9 GHz sal stage modulation, inter-
3 down TDMA, For i ot
; . service,
fixed service,]
16.0 to 6.25 GHz up,
3.67 to 3.9 GHz
down
| 6 GHz up, Two antennas
} 3.4-4 GHz down
15.75 to 6.0 GHz up,
3.42 t0 3.67 GHz
| down
5.925-6.425 GHz 28 dB gain. T=1000 Telephone|
uplink; Shaped beam low & hi
3.7-4.2 GHz to cover speed da!
downlink Arab geo- multiplex
graphical telex/tele-
region, graph,
community
reception
of radio &
TV
One spar:
on grd

3=26




Table 3-27, Foreign Government Sponsored Communicatiol

SATELLITE SPACECRAFT DATA 3 PAYLOAD CHARA

Sponsor |Launch | Launch| Orbit [Stabili-{Power | Power | Location |Communication | Repeater and RF
and Date Jand On{ and | zation |Source| Capa- and Sub-system TT&C Chann
Manu-| and | Orbit | Design city Inclination Frequencies Ban

facturer{Launch{Weight | Life- widt!
Vehicle Time '

HSymphonie AlFr/FRG{12/18/| 401kg |Geo- [3-axis |Solar B00 W 11.5°w + |2 repeaters [plink from 5.94 to |90 ME
CIFAS {1974; |884 Ib){syn- |with N |array; [BOL; 0.5°E-W |using double  P.03 GHz and from |for ea
consor-|Thor- | 230kg |chro- [jets 2 Ni- [180W HOLjfand N-S; |conversion . 155 to 6. 285 GHz. |repeal
tium  |Delta |(506 Ibfnous; Cd bat-| partial |0.1° Downlink from 3. 713
2914 5 yearg teries feclipse 3.80 GHz and
(AKM) capability rom 3.97 to 4.06
Hz. Telemetry
from 136 to 138 MH
Command from 148
150 MHz.

HSymphonie 11 Uplink from 6,32 to
6.41 GHz and from

6.065 to 6, 155 GHz.
wnlink from 4,095
4.185 GHz and
from 3. 855 to 3.93
GHz. TC s/a "A"

Symphonle (2 s/a U




onsored Communications Satellite Characteristics

T———————e e

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF |Beacon| Antenna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width (G'T 'ﬂ
Uplink from 5.94 to |90 MHz 2-parabolic [2-13W  [29dBW|-15 dB/|In opera- |1 video with 3[See Ref.
.03 GHz and from [for each xmit antennag TWTA's rat K tion udio and 1 (10)
. 155 to 6.285 GHz.|repeater each with 13 beam rder-wire
Downlink from 3. 713 x 8 BW, one edge ircuit per re
3.80 GHz and cegteredoon ater, or
rom 3.97 to 4.06 11'E-11 N 192 duplex
Hz. Telemetry with main udio circuits
rom 136 to 138 MHz axis U.K. - r repeater
ommand from 148 Madagaskar,
150 MHz. the other
cegtered on
43 W-3°N
with main
axis Montres|
Buenos Aires.
1-horn rcve
antenna,
17.2° BW,
16 dB peak
gain.
[uplink from 6. 32 to
- |6.41 GHz and from
- |6.065 to 6.155 GHz.
wnlink from 4,095
: 4,185 GHz and
- from 3.855 to 3.93
FIGHz. TC s/a "A"
s/a "A" Ground ay be .
Tspare placed
over India

3=27




Table 3-28, Foreign Government Sponsored Communicati

SATELLITE SPACECRAFT DATA PAYLOAD CHARI

Sponsor |Launch |Launch| Orbit [Stabili-JPower | Power | Location |Communication | Repeater and
and Date |and On{ and | zation |Source| Capa- and Sub-system TT&C Char
Manu-| and | Orbit | Design city Inclination Frequencies Bar
facturer|Launch|Weight | Life- wid
Vehicle Time

Ministry 1980 Geo- 25°W 1,6365-1,644 GHz
of Postq station 0, 5°%; plink,
& Tele- ary incl, 1,535-1,5425 GHz
commun tolerance downlink for
ication +0,5° maritime service;
(USSR) L\ll.645-1.660 GHz

3 plink,
1, 5435-1,5585 GHz
downlink for aero-
nautical service;
335,4-399.9 MHz
uplink,
240-328,6 MHz
downlink for
land~- mobile
service,

135°W 1.6365-1,644 GHz
+0,5°%; uplink, 1,535~
incl, 1,5425 GHz down~
tolerance link for maritime
+0,5° service;
1,645-1,660 GHz
uplink, 1,543~
1,5585 GHz down-
link for aero-
nautical service,

45°E S/a "1"

+0,5°;
ncl, tolerapce

el

58°E S/a "en
+0,5°;
[Incl, toler&xce
%+, 5°

85°E 8/a "1
+0,5°,;

nel, tolera.r:ce
+,5°




ponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

| Repeater and
TT&C
Frequencies

RT
Channel
Band-
width

Beacon

Antenna

Svstem

Figure

Of Meri
(G’

Satellite
Status

Operational
Capability

Notes

AL it i = b b R .

1. 6365-1.644 GHz
plink,
.535-1,5425 GHz
|downlink for
maritime service;
.645-1,660 GHz
plink,
.5435-1,5585 GHz
downlink for aero-
nautical service;
1335,4-399.9 MHz
plink,
40-328,6 MHz
Jdownlink for
|1and- mobile
service,

TS S

T WISEERS Q7 MR ON RS TIN TR SRS I RY=0r gy PSR
Co

1.6365-1.644 GHz
luplink, 1,535~
11,5425 GHz down-
link for maritime
|service;
}1.645-1,660 GHz
fuplink, 1,543~
|1.5585 GHz down-
{link for aero-
Inautical service,

|

I

/a n

‘:: 1"on

S /8 "n

18 dB gain at
L-band,

12 dB gain at
UHF, Ant,
pattern coversg
territory
within 72°
earth central
angle from
the sub-
satellite
point,
Satellite
receiving
antennas
have gain

of 18 dB at
L-band &

14 dB at UHF




Table 3-29,

Foreign Government Sponsored Communication

SATELLITE

SPACFECRATT DATA

PAYLOAD CHARAC

Sponsor
and
Manu-
facturer

Launch
Date
and

Launch

Vehicle

Launch
and On{
Orbit
Weight

Orhit
and
Design
Life-
Time

Stabili-
zation

Power
Source

Location
and
Inclination

Communication
Sub-system

Repeater and RF
TT&C Channel
Frequencies Band-

width

140°E
£0,5°;

+0,5°

170°W
£0,5°;

+0, 5°

Incl, tolerapce

Incl, tolerapce

$/a "o

B/a "y




nsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and
TT&C
Frequencies

RF
Channel
Band-
width

Beacon

Antennc

Power
Ampli-
fier

EIRP

System
Figure
Of Merigy

(G'n

Satellite
Status

Operational
Capability

Notes

/a tgn

/a nn

3=29




Table 3-30, Foreign Government Sponsored Communicati

SATELLITE SPACFECRAFT DATA PAYLOAD CHAR

Sponsor [Launch | Launch| Orbit [Stabili- Power Location |Communication | Repeater and F
and Date |and On{ and | zation Capa- and Sub-system TTE&C Cha
Manu- and | Orbit | Design city Inclination Frequencies B
facturer|Launch|Weight | Life-
'Vehicle] Time

Zohreh 1 Iran; Nov. |1814kg|Geo- 34°E+0,1° 14,4930-14,450

Amer, | 1981; J4000 Ibstation inclination uplink;

Bell STS |in ry tolerance 11,1930-11,700GHz

Inter- orbit 40.1° downlink,

nationa! Two channels each
7 MHz wide;

12 XPDR

14,00-14,48 GHz

uplink;

11,15-14,48 GHz

downlink

Zohreh 2 26°E10,1°;
inclination
tolerance
0,1°

Zohreh 3 45°E10,1°;
inclination
tolerance
30,37

Zohreh 4 41°E+0,1°; 14,0-14.5 GHz

inclination uplink,

tolerance 10,95-11.2 GHz,
+0,1° 11,45-16.7 GHz

downlink




onsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

downlink

Repeater and RF |Beacon| Antenna Power FIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width (G'N T

14,4930-14,450 40 MHz 37 dB gain -3 dBW |20 dBW 3 TV XPDRsJXPDR 1

uplink; (for the for TV & peak for ea. 12 telephona)r(ecelvee

11,1930-11,700GHz|12 telcom, power [TV data, & on

downlink, XPDRs) 15.0 dB gain| on 7 MH{ XPD. facsimile bighest

Two channels each for telemetry ch; +13 |13 dB XPDRs, freq, &

7 MHz wide; link earth | dBW on Ftor ea. Demand  |xmit on

12 XPDR coverage 12 XPDHtelephope, assigned on lowest

14,00-14,48 GHz antenna data, & multiple freq.

uplink; facsimifle access XPDR.

11,15-14,48 GHz P(PDR (DAMA) 2 is on

downlink next
highest
& next
lowest,
etc.
May be
delayed
or cancelkd
due to
unrest in
Iran,
First 3
plus sparf
to be
launched

14,0-14.5 GHz S

: Total of

SOl 10 planned

10.95-11,2 GHz, P b

11.45-16.7 GHz Bee Ref.
(90).

3=30
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Table 4-1, Commercially Sponsored Communications

SATELLITE SPACECRATT DATA PAYLOAD CHAR ‘

Sponsor |Launch|Launch] Orbit |Stabili-JPower | Power” | Location |Communication | Repeater and
and Date |and On{ and | zation |Source| Capa- and Sub-svstem TT&C
Manu-| and | Orbit | Design city  |Inclination Frequencies

facturer|Launch|Weight| Life-

Vehicle Time

Advanced |NASA; |1980; | 1088 | Geo- TDRS - Repeater tpe | 3 frequency band
Westar & | WU/ STS kg | sync; V%EST: Adv,Westar: service:S, C,K
TDRSS TRW (4400 |10yrs 173 W: 12 C-band XPDRs
1b) TDRS 4 K-band XPDR* C-band:6 MHz UP,
AKM Center 4 MHz DWN ;
(ADV K-band : 14 U?
Wegtar): 12 Down ;
walth f S-band TT&C
Center NASA:
(Spare) : Grd/SC
TDRS - UP:14-15 GHz
EAST: DWN::13-14 GHz

M User/SC:
2,2-2,3 returen
(221/240) ratio
FWD;

13 GHz Forward

(1600/1469) ratio
return




ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF |Beacon| Anten:a Power FIRP |Svstem | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width (G'T)
dBW dB’OK
3 frequency band | Total |S-band| For Adv. TWTAs |Space/|C=band:| In develop) K & S band |2 eats
service:§, C,K BW: Westar fns: | for S&K fgrd =12 comm, with | will serv{
s UP:625 4 FT C-band | comm, E.uk NASA users,|as NASA
C-band:6 MHz UP, MHz dsih (""D") with 50 ; - baid Howt TDRS
;1( -htd)}la:dDﬂlT {:p D:VIEZ:GSC shaped; users ; Multip ik o grd - |Ome will
12 Down 5 K-band refl: |30 W forn# access station, serve as
4 C-band (CONUS only) mce/g servicd: C & K band Advanced
S-band TT&C XPDR Large dishes 34; Westar
BW: for K-band Gk | eyl
NASA: 36 MHz Srek sox S-band erical users|One will
Grd/SC X single be spare
UP:14-15 GHz | K_-band access on grd
DWN::13-14 GHz | XPDR Jiagn) 46.4
cty 2-16 FT Jau sats
User/SC: 295 MH S-band K-band identical
2,2-2,3 returen dishes; . |single
(221/240) ratio 1- K band access
FWD; air/grd link 49.4
13 GHz Forward dish;
(1600/1469) ratio S-band
return phased array
conical
spiral S-band
ant, for TT&§

4=1
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Table 4-2, Commercially Sponsored Communication
SATELLITE SPACECRAFT DATA PAYLOAD C
Sponsor |Launch |Launch| Orbit |Stabili-]Power | Power | Location |Communication | Repeater and
and Date jand On{ and | zation |Source| Capa- and Sub-system TT&C
Manu-| and | Orbit | Design city Inclination Frequencies
facturer|Launch|Weight | Life-
Vehicle Time
kmstar A |Comsat |5/13/ [ 1480kgiGeosyn{Spin; |[Solar [760 W 12890 W Single conver- |Vertical transmit
(D-1) General{1976; [(3285 khro- |hydra- |array. [BOL, t0.10 sion. 2 WB center frequencies
HAC |Atlas 1b); hous; 7 |zine Batter4{610 E E-W and |working re- from 3720 to 4160
Cen- | 790kg [years. [jets. [ies. EOL. N-S; ceivers with MHz in 40 MHz
taur [(1741 Limited | 0,0° one-for-one steps. Vertical
(AKM) Ih) eclipse protection, receive center fre-
capabil - each driving quencies from 5945
ity 12 xmit to 6385 MHz in 40
channels. MHz steps. Horiz-
ontal transmit
center frequencies
from 3740 to 4180
MHz in 40 MHz
steps. Horizon~
tal receive center
frequencies from
5965 to 6405 MHz
steps. Telemetry
at 3700.5 and 4198
MHz. Command
from 5925 to 5928
MHz.
Comstar B 7/22/ 95° W
(D-2) 1976; +0.1
Atlas E-W and
Cent-~ N-S
aur
(AKM)
Comstar C 6529/ 87° W
o 1978 #0.1
- Atlas E-W and
Cent- N-S
aur
(AKM)
Comstar D TBD TBD

o e T, -




g
Fonsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RF |Beacon| Anteuna Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure | Status Capability
Frequencies Band- fier Of Meri
width (G/T)

r- |Vertical transmit |24-36 19 2 gridded [24-5W 33 -8.8 In Approxim- |19 GHz
center frequencies |MHz GHz, |reflectors, |TWTAs. |dBW to]dB/ K loperation |ately 14400 |and 28,6
from 3720 to 4160 |trans- 28,6 lone vertically{2-1. 5W |CONUS§ duplex audio |GHz ex-
MHz in 40 MHz ponders | GHz [polarized, TWT Hawaii circuits peri-
steps. Vertical one horizon- |drivers. |Puerto mental
receive center fre- tally polar- Rico trans-
quencies from 5945 ized. Verti~- or mitters
to 6385 MHz in 40 cally polar- Alaska carried
MHz steps. Horiz- ized reflec- only. on-board.
ontal transmit tor fed by 5- 31 dB See Rert.
center frequencies horn array, dBW ti (19), (56),
from 3740 to 4180 horizontally CONU (57), (58)
MHz in 40 MHz polarized and
steps. Horizon- refelector Alaska
tal receive center fed by 6- com-
frequencies from horn array, bined.

5965 to 6405 MHz Telemetry
steps. Telemetry and command
at 3700.5 and 4198 bicone anten~-
MHz., Command nas. 6 milli-
from 5925 to 5928 meter wave
MHz. experimental
horns. CONUSu
broad beam
coverage, N
Alaska,
Hawaii and
Puerto Rico
spot beam
coverage.
;
\ Capacity of
18000
telephone
circuits
Spare

2

T ——




o ww‘* — % g gl T i - e R 5 fadoib PSS L

_ i e Ty BT 7 e o
3 Table 4-3, Commercially Sponsored Communicatic
R
SATELLITE SPACECRAFT DATA : PAYLOAD C
Sponsor |Launch | Launch| Orbit |Stabili-]Power | Power | Location |Communication | Repeater and
and Date |and On{ and | zation |Source| Capa- and Sub-system TT&C
Manu-| and | Orbit | Design city Inclination Frequencies
facturer|Launch{Weight| Life-
Vehicle| Time
Intelsat IV |Intelsat;{5/22/ | 1415kg}Geo- [Spin; |Solar |569 W 63°E 12 linear or Uplink center fre-
(F-1) HAC |1975; [3120 |syn- |hydra-|array; |BOL; t 0,12° [|limiting (com- |quencies from 5.95 |per
Atlas Ib); |chro- |zine |2 460 W E-W and |mand selectablefto 6.4 GHz in 40
Cen- | 730kg |nous; |jets |Ni-Cd |EOL; ¥0.25° |single conver- |MHz steps.
taur (1611% 7 batter-{partial |N-S; 0.0°|sion repeaters. | Downlink center ,
(AKM) ) years ies eclipse Redundant revr.|frequencies from |
capabili- 3.725 to 4.175 GHz ‘
ty in 40 MHz steps.

Command from

E 6.168 to 6.182

. GHz. Telemetry
g at 3.9475 and at
3.9525 GHz.

pr—

Intelsat TV 1/25/ : POyt

(F-2) 1971; 0.12° E-
Atlas : ) W and
Cen- 0.25° N-S;
taur 0.1%
(AKM) '

|
i
i
q
g
|
|
i

]
|
|
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ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
| Repeater and RF |Beacon| Antenna Power EIRP |System | Satellite |Operational | Notes
| TT&C Channel Ampli- Figure | Status Capability
Frequencies Band- fier of Merlt)
width (G'T
JUplink center fre- |36 MHz |3.95 [|2-EC reve |12-6 W |22.5 -18.6 |In oper- |Average of Ref.
lquencies from 5.95 |per re~ |GHz at|and 2-EC TWA's. [dBW/ |dB/ K |ation 3750 circuits |(5), (10),
to 6.4 GHz in 40 peater (30 dB it conical {Rcvr has |34.2 plus 2 video |(19),(29),
MHz steps. horns with 2-1.5 W |dBW channels
| Downlink center flat plate re~ |TWTA per re-
.| frequencies from flectors, 2- [drivers [peater
]3.725 to 4.175 GHz 50 inch non- in EC/
|in 40 MHz steps. steerable SB
| Command from parabolic SB mode.
16.168 to 6.182 reflectors
|GHz. Telemetry for both reve
at 3.9475 and at and xmit.
3.9525 GHz. Xmit beam
width 179/
4,59 for EC/
SB mode.
Xmit gain
20.5 dB/
31.7dB for
EC/SB mode.
Xmit RHCP,
rcve LHCP.
1 omni-
directional
cornmand
rcve antenna,
1 omni~
directional
telemetry
xmit antenna.
In
reserve

4=3




Table 4-4, Commercially Sponsored Communications §

SATELLITE SPACECRAFT DATA PAYLOAD CHARAC

Sponsor {Launch | Launch| Orhit {Stabili-|Power | Power Location |Communication | Repeater and RF
and Date Jand On{ and | zation |Source| Capa- and Sub-system TT&C Chann

Manu-! and | Orbit | Design city Inclination Frequencies Band-
facturer|Launch{Weight { Life- width
VehicIeJ Time
Intelsat IV ﬁlntelsat:f 12/19 | s/a s/a | s/a s/a s/a 19,5° s/a s/a s/a
(F=~3) HAC |1971; F-1 F-1 | F-1 F-1 F-1 (34.5°?) F~1 F-1 F-1
Atlas +0,12° ‘
Centa E-W &
(AKM) +0,25°
N-S;
0.1°

179.°E
- (F-4) 1972; +0,12°

Atlas E-W &
Centauf +0,25°
N-S: 0,1°

60°E

(F-5) 1972; +0,12°
Atlas E-W &
Centat +0,25°

N-S: 0.0°

1°W

(F-7) 1973; +0,12°
Atlas E-W &
Centau{' +0,25°

N-S; 0,1°

Intelsat TV 174°E
(F-8) 1974; +0,12°
Atlas E-W &
Centauf +0,25°
N-S: 0,6°




sored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RF |Beacon| Antenna Power FIRP [System { Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capabllity
Frequencies Band- fier Of Meri
width G'n
s/a s/a s/a s/a s/a s/a s/a | In s/a
F-1 F-1 F-1 F-1 F-1 F-1 F-1 operation F~1
In
reserve
Inopentl(m
leased
XPDR
' service
fin operatioq.

det
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Table 4-5, Commercially Sponsored Communications 8

SATELLITE SPACECRAFT DATA . PAYLOAD CHARACT

Sponsor [Launch | Launch| Orbit |Stabili-]Power Location |Communication | Repeater and RF
and Date |and On{ and | zation |Source and Sub-system TT&C Channel
Manu-| and | Orbit | Design Inclination Frequencies Band-
facturer|Launch|Weight | Life- width
Vehicle Time ‘

Intelsat IV, elsat;|9/25/ | 1470kg] Geo- Solar |708 W 24.5° W |20 repeaters; |Uplink from 5. 932
(F-1) HAC |1975; 1(321&_ syn- array; | BOL; +0.1° 4 in EC mode, |[to 6.418 GHz,

Atlas 82 ekg’ chro- 2 600 W E-W and |16 in AC and Down'ink from 3. 70
Cen- (1820 ; Ni-Cd |EOL; N-S; 0.2° |SB mode 4.193 GHz.
taur * b batter-{partial Command from
(AKM) ) ies |eclipse 6. 168 to 6. 182 GHz.
capabili- Telemetry at
ty 3. 9475 and at
3.9525 GHz.

Intelsat IVA 29.5° w
(F-2) $o.1°
E-W and
N-S; 0.10

Intelsat IVA
(F-3)

Intelsat IVA
(F4)

Intelsat Wq
(F-6)




Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS e d OPERATIONAL DATA
Repeater and RF |Beacon| Anterna System | Satellite |Operational
TT&C Channel Figure | Status Capability

Frequencies Band- Of Merit|

width G’

Uplink from 5.932 |36 MHz 2-53 inch  |4-6 W [22.0 |gl8dB/ Average of |6-IVA
0 6.418 GHz. per re- xmit and TWTA's [dBw/ | Kin 6250 circuits |flight
Downlink from 3. 709peater in 1-35 inch  |inEC  |26.0 | EC [plus 2 video |models,
4.193 GHz. ingle reve re- mode, - |dBW/ inae; channels See Ref.
Command from arrier flectors. 1~ [16-5W [29.0 |51l dB/ (19), (29),
6. 168 to 6. 182 GHz. |mode; EC xmit hornJTWTA's |dBw | K in (30), (67)
Telemetry at 2.4 1-EC reve  |in AC andhper AC and (68), (76)
3. 9475 and at Hz per horn. Com- |SB mode. |repeat SB
3. 9525 GHz. epeater bined capa- er at |mode
in multi- bility is 1-EC beam
le car- rcve, 1-EC edge
ier xmit, 2-AC EC/
ode reve, 2-AC AC/SB
xmit, 6-SB ~ |mode,
xmit antennas, resp-
2 beacon ectiv-
horns. 2 ely
omni-direc~
tional tele-
metry xmit
antennas,
Xmit RHCP,
rcve LHCP.

S

In reserve

In reserve

T T T A Y T T e I T M AT S W T St B S

e e

Planned
for
service




Table 4-6., Commercially Sponsored Communication

[SATELLITE SPACECRATT DATA PAYLOAD CHARAL

Sponsor |Launch | Launch| Orbit |Stabili- Power Location |Communication | Repeater and RF
and Date |and On{ and | zation Capa- and Sub-system TT&C Chan
Manu- and | Orbit | Design city Inclination Frequencies B

facturer|Launch|Weight | Life- widt
}\’ehlcle Time

Intelsat{ 1979 ; |1897kg | Geo- |3-axis |Solar |1320W 27 repeaters, |6 and 14 GHz 2.41
Ford | Atlas j4182 |sync ith array;| BOL; S/C will use  juplink; GHz
Celmm* Ib);] 7yrs fhydra- | Ni- 1200W beam separa- |4 & 11 GHz eff, §
STS, |1714kg] zine cd EOL tion & dual downlink
or t3779 et batt, polarization

Ariane 1b)

Intelsat VI | Intelsat| Geo~ Atlantic Depends on WARC
station decisions in 1979,
ary;

7 yre




ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF |Beacon| Antenra Power EIRP |Svstem | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width G'M
6 and 14 GHz 2.41 11 GHz| TC&R In manu- | 12000 See Ref,
{uplink; GHz omni, facture | circuits (36), (66)
14 & 11 GHz eff, Beacon: plus 1 (67), (72)
| downlink horn color video |(79), (96)
' 6 GHz hemi/ ch, FI'\M/
zone 7= FM, FM
‘ element QPSK mod,
1 phased array TDMA,
| 6 GHz hemi/ FDMA,
1 zZone para- reuse,
_ bolic receivq
i ant. 4 GHz
1 global cover¢ o AR
age bands. -arm
4 GHz hemi/} Yaors in
zone para- pereay
bolic trans- ST Sror o
" mit ant. Twg GHz HEMI a3
J 11 GHz parat 8 GHz ZONE 6.0
/ bolic ant. §GHIGLOBAL | -16.78
: for East and
West spot
beams.
NET EIRP
roNER__fc [EOISTED
COVERAGE | CHANNEL | W)  (dBwW) |(dBi) (aBw)
EARTH (18° | 7.8 285 | 123 165 268
ﬁ%‘éi‘,““" ] 2-45 | 954 | 165 238
10,11, 12 85 | 929 | 185 2418
ZONE ALL 45 653 250 30.16
HEMI (WEST) | 1-2,34,5-6 | 85 [ 920 | 220 ‘2092
7-8 85 | 929 | 220 04
9 as | es3 | 220 2644
EAST SPOT 1-2,5-8 10.0 300 334 4164
WEST SPOT | 1-2,6-8 100 | 100 372 5
11 GH:z — 0.18 -8.0 144 64
| Depends on WARC Concept 75,000~ See Ref,
| decisions in 1979, only 85,000 ©7.
i channels

4=6
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Table 4-7. Commercially Sponsored Communications Satellite
SATELLITE SPACECRATT DATA PAYLOAD CHARACTE
Sponsor |[Launch | Launch| Orbit |Stabili-|Power | Power Location |Communication | Repeater and RF
and Date |and On{4 and | zation |Source| Capa- and Sub-svstem TT&C Channel
Manu- and | Orbit | Design city Inclination Frequencies Band-
facturer|Launch|Weight | Life- width
Vehicle Time
Intelsat ntelsat | June 18,5W Ship:
MCS r 1982 +0,5°% 1636,5-1644,0 MH
Atlantic A incl, uplink
tolerance 1535,0-1542,5 MH
+0,5° downlink
Shore: 6417,5-
6425,0 MHz uplink,
4192,5-4200,0 MH
downlink
Intelsat 29,5°W
MCS +0,5°%
Atlantic B incl,
folerance
+0,5°
Intelsat June 63.0°E,
MCS 1981 longitud-
Indian A inal tol-
erance
0.0°E,
1.0°W,
Incl, tol-
erance
+0,5°
Intelsat 600°E,
MCS +0,5°%;
Indian B incl.
tolerance
+0,5°
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id Communications Satellite Characteristics

-

PAYLOA O CHARACTERISTICS OPERATIONAL DATA
Repeater and RF Beacony Antenn: Power EIRP |System { Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width 6D
' | Ship: Circular In planning
E 1636.5-1644.0 MH qpattem,earth stage,
E uplink ] coverage;
| 1535,0-1542,5 MH 21 dB gain at
- | downlink 4/6 GHz,
{ Shore: 6417.5- 19 dB gain at
| 64250 MHz uplink, L-band,
. | 4192,5-4200,0 MH
downlink

s

T T

4=T7
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Table 4-8, Commercially Sponsored Communications Satelli
SATELLITE SPACFECRAFT DATA PAYLOAD CHARACTER
Sponsor |Launch | Launchj Orbit |Stabili-|Power | Power Location |Communication | Repeater and RF Beat
and Date jand On{ and | zation |Source| Capa- and Sub-system TT&C Channel 3
Manu-| and | Orbit | Design city Inclination Frequencies Band-
facturer|Launch|Weight | Life- width
[Vehicle Time
LEASAT | DoD; [1982; [1197 ky]Geo- | Spin | Drum | 1200W | Location | UHF: UHF: 500 KH4 At
Hughes |STS @640 by sync; | stab. ounteq of Delay single Uplink:292-311 MHz{ NB |SHF
5 yrs solar FLTSATS| up conversion, |Dwnlink: 250-270 |25 KHz | op
array 1-500 KHz ch MHz | Relay |th
lus 6-25 KHz chs |FLTBCT: 7995 MHz 5 KHz SC:
atteriT 5-5 KHz chs [SHFBCN: 7260 MHz NB
TT&C: ;
CMD: 7980 MHz 1
TLM: 7245-72595 ;
MHz '
via bicone
ant, & SHF horn
G




ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RF Beaccn{ Antenna Power EIRP |Svstem | Satellite | Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width (G'N
Two UHF
UHF: 500 KH4 At helices like UHF: | UHF: |Indevelopy 1 FLTBRDCPT
Uplink:292-311 MHz| NB_|SHF |Gapfiller, wB:29.p -14 ment channel 4 sat.
Dwnlink: 250-270 |25 KHz | operat¢ G, =14.1 Relay: 1 wideband |system.
MHz | Relay [thru lg =13.9 F: 27.5 S_lg‘ channel After
FLTBCT: 7995 MHz| ——— IFsc-74 X ' ['ransisto - NB:18 6 Relay chs |launch,
- [sHFBCN: 7260 MHz| ° O i 9 HF BCN; FLTth‘: 5 NB chs, |Navy will
- |rTec: Gyas , P-Band (UHF) lease
: G=17dB +9° }rangistor| 27.5 system
CMD: 7980 MHz TT&C: TWO |1tt0 | BCN: for at
TLM: 7245-7295 biconical SHF 15 least 5
ey MR horns, one years.
via bicone for CMDS, See Ref.
ant, & SHF horn other for (101)
TLM. CMD
ant: LHCP
G=1.6 dBi
TLM ant:
BHCF 9 ami

4-8
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Table 4-9, Commercially Sponsored Communications S

PAYLOAD CHARACT

SATELLITE SPACECRATT DATA
Sponsor |Launch |Launch| Orbit |Stabili-|Power | Power | Location |Communication | Repeater and RF
and Date |and On{ and | zation |Source| Capa- and Sub-system TT&C Channel |
Manu-| and | Orbit | Design city Inclination Frequencies Band-
facturer|Launch|Weight | Life- width
Vehicle| Time
Marisat A |Comsat |2/19/ | 655kg |Geo- |[Spin; [Solar (330 W 15° w; 1-WB and 2-NB |C-band uplink from |WB
General] 1976; | (1445 |syn- (hydra- array; | BOL; 2,4° UHF channels |6.42 to 6.424 GHz. |UHF: :
HAC |[Thor Ib); {chro- {zine Ni-Cd {300 W for maritime L-band uplink from }480 kHzg
Delta | 331kg |nous; |jets batter-{ EOL; communications| 1. 6385 to 1,6425 NB
2914 |(7301b) |5 ies full ecli- (currently GHz. UHF uplink |UHF:
(AKM) years pse capa-+ leased by at 300 MHz. Com~- |24 kHz;
bility U.S.N.). C- mand and ranging |4 MHz
band repeater |from 6.1725 to for L/C |¢
for S/C~to-ET |6.1765 GHz. and C/L{z

civil communi~-
cations. L-bandj{
repeater for
S/C-to-S/C
links.




ored Communications Satellite Characteristics
PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF |Beacon| Antenaa Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure Status Capability
Frequencies Band- fier Of Meri
width (G'T)

C-band uplink from |WB Track-|UHF helical |5W L- |L-band{ -17 dB |In oper- |Telephony, |See Ref.

6.42 to 6.424 GHz. |[UHF: |ing at |array, 14dB |band all / K |ation real-time (50), (51)
L-band uplink from [480 kHzy1.5415|gain at beam |TWTA. |UHF is|for L/ telegraphy,

1.6385 to 1.6425 NB GHz; |center, RHCH3-level 20 C; facsimile,

GHz. UHF uplink |UHF: tele- |12.6 dB gain |L-band |dBW; |-25.4 data, broad-

at 300 MHz. Com- |24 kHz; | metry |at earth edge.|]TWTA WB dB/ K casting.

mand and ranging |4 MHz |at L-band heli- |with UHF | for C/

from 6.1725 to for L/C | 3. 9455|cal array, power only is| L

6.1765 GHz. and C/L4 and at (RHCP, 17.8 {outputs off26

3.9545|dB gain at 7 W, 30 W{dBW.
GHz |beam center, |60 W C-

14.2 dB gain band:
at beam edge. all
C-band cir- UHF iy
cular xmit 18.8
horn, LHCP; dBW;
C-band cir- no
cular rcve UHF IJ
horn, RHCP; 18.8
both have dBW.
19.1 dB gain Total
at beam cen- for all
ter, 15.7 dB UHF
gain at beam is 30.lﬁ
edge. Omni~ dBW,
directional for WH
command UHF l#
cloverleaf, 28
~-1.5 dB gain. dBW,
Linearly These
polarized are
telemetry repre-
blcone, 0 dB penta-
gain, Antenna* tive
coverage oper-
from Indian %tlng
Ocean to Arc- modes
tic Sea to

Gulf of Mexi-

co to Antarc-

tic Ocean.

4=9



Table 4-10. Commercially Sponsored Communications Satellil

SATELLITE

SPACECRAFT DATA

PAYLOAD CHARACTERIS'

Marisat B

Manu-| and

'Vehicl

Sponsor [Launch | Launch
and Date |and On1

facturer]Launch|Weight

Orbit

Orbit
and
Design
Life-
Time

Stabili-
zation

Power
Source

Location
and
Inclination

Communication
Sub-system

Repeater and
TT&C
Frequencies

RF
Channe!
Band-
width

Beac

Comsat |6/10
Generéll1976;
HAC (Thor-
Delta
2914
(AKM)

Marisat C

s/a
"A'I
above

s/a
"A'I

176.5° w;
2.5

s/a
'lA"

s/a
'lA'!




ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RF Beacon| Anterina Power EIRP |System | Satellite |Operational Notes
TT&C Channel Ampli- Figure | Status Capability
Frequencies Band- fier Of Merit
width (G/T)
s/a s/a s/a |Antennas s/a s/a s/a |m s/a
"All "A" V'Al' S/a Marlsat "All "A" "A" mraﬂon "A"
A. Coverage
from Arctic
Ocean to
Indian Ocean
to Pacific
Ocean to
Antarctic
Ocean.
Exclusive
::r Navy
e only

4=10




Table 4-11,

Commercially Sponsored Communicatio

ISATELLITE

SPACECRAFT DATA

PAYLOAD CHAR/

Sponsor
and

Manu-

facturer

Launch
Date
and

Launch

'Vehicl

Launch
and On+
Orbit
Weight

Orbit
and
Design
Life-
Time

Stabili-
zation

Power
Source

Location
and
Inclination

Communication
Sub-system

Repeater and
TT&C
Frequencies

RCA
Glob~
com;
RCA
AED

12/12/
1975;
Thor~
Delta
3914
(AKM)

907kg
(2000 11
463kg
1020

yn—
chro-

ous;
8
years

3 axis;
hydra-
zine
jets

lar
rray;
3 Ni-C
atter-
ies

135°w 2

0.10 E-W
and N-S;

0.0°

770 W
BOL;
550 W
EOL; full
eclipse
capabili-

ty

24 single - con-
version repeat-
ers. Redundant
revr/driver
configuration.

Downlink:
horizontal center
frequencies from
3.74 to 4.18 GHz in
40 MHz steps, ver-
tical center fre-
quencies from 3.72
to 4.16 GHz in 40
MHz steps.

Uplink:

horizontal center
frequencies from
5.945 to 6.385 GHz
in 40 MHz steps,
vertical center fre-
quencies from
5.965 to 6.405 in

4C MHz steps. Tele{
metry at 4.1995 an
at 3.7005 GHz.
Command at 6.4235
GHz




’ ored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

zed. Beam 5
covers
Hawaii with
beam size
2.69 x 10,
gain of 31 dB
at beam cen-
ter and 30 dB
at beam edge,
horizontally
polarized.
Beam 6
covers
Hawaii with
beam size

Repeater and RF |Beacon| Antenna Power EIRP [System [ Satellite (Operational Notes
TT&C Channel Ampli-~ Figure Status Capability
Frequencies Band- fier of MerlJ
width (G/'T)
wnlink: 24-36 |Rang- |2 horizontally]24 ~ 5W [32 dBW] =7 dB/ |In oper~ |1 video with | Primaril
rizontal center |MHz ing polarized and] TWTA's K for Jation awdio or 900 |commer-~
|frequencies from |[channelsftones {2 vertically CONUSCONUS; half-duplex |cial,
3.74 to 4. 18 GHz in|with freqat 35. 1|polarized re- 26 dBW ~10 4B/ audio or 64 |Govt., &
{40 MHz steps, ver- jquency (Hz, flectors. K for Mbps data Alaskan
|tical center fre- spect 283.4 [Horn has six Hawaii | Hawaii per channel |Services
{quencies from 3.72 |re-use. |Hz, feeds. Beam: (67), (98)
Jto 4.16 GHz in 40 |Com-~ 3.9681{1 and 3 cover
|MHz steps. mand MHz, {CONUS and
| Uplink: has 3 |27.777|Alaska with
horizontal center |[MHz BW{ kHz {beam size
lfrequencies from 8.490 x 3.20,
- 15.945 to 6.385 GHz gain of 29.9
|in 40 MHz steps, dB at beam
 fvertical center fre- center and
- |quencies from 26.5 dB at
§5.965 to 6.405 in beam edge,
|40 MHz steps. Tele{ both hori-
| metry at 4,1995 andl zontally
|at 3.7005 GHz. polarized.
| Command at 6.4235 Beams 2 & 4
| GHz cover CONUS
and Alaska
with beam
size 8.4° x
3.2°, gain of
30 dB at bean]
center and
26.5 dB at
beam edge,
both verti-
cally polari~

4=11




Table 4-12, Commercially Sponsored Communications Sg

SATELLITE SPACECRAFT DATA ’ PAYLOAD CHARA

Sponsor JLaunch ] Launch] Orbit |Stabili-JPower | Power | Location |Communication | Repeater and RF
and Date |and On{ and | zation |Source| Capa- and Sub-system TT&C Channel
Manu-| and | Orbit | Design city Inclination Frequencies Band-

facturer|Launch|Weight | Life- width

Vehicle Time :

Satcom 1 s/a s/a | s/a s/a
(cont'd) nAn NAN NAN TAM

132°W




Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

Repeatcr and RF |Beacon| Antenna System | Satellite |Operational
TT&C Channel Figure Status Capability

Frequencies Bana- Of Merld

width (G/T)

s/a 2.60 x 19, s/a
AT gain of 29.4 A"
dB at beam
center and
28.9 dB at
beam edge,
vertically

polarized

In manu-~ CONUS

facture coverage
Primaril
TV servi




Table 4-13, Commercially Sponsored Communications S
SATELLITE SPACECRAFT DATA PAYLOAD CHARACT
%onso?Launch Launch| Orbit |Stabili-]Power | Power | Location |Communication | Repeater and RF
and Date Jand On{ and | zation |Source| Capa- and Sub-system TT&C Channel
Manu-| and | Orbit | Design city Inclination Frequencies Band-
facturer|Launch|Weight | Life- width
Vehicle Time
SBS-A Satellite] 1980; J 907kg |Geo- |[Spin |[Solur | 1 KW 122°W, |Single conver- |Uplink center freq- | Ten 43~
Busi- Thor—4(2000 |syn- array; |partial sion. Medium | uencies (GHz): MHz
ness Delta Ib); rchro- rz Ni-Cdeclipse level, linear 14.031, 14,092, channelﬂ
Systems| 3910 | 506kglnous; cd capabil - solid state 14.153, 14,214, for tota
(SBS); |(AKM) *1115 7 batter-|ity Station drivers. 14.275, 14.336, of 430
ughes or Ib) lyears. jes keefing to | 10 XPDRs 14.397, 14.458 MHz,
STS be = 0.05° Downlink center
E-W and frequencies (GHz):
N-S. 11.731, 11.792,
11. 853, 11,914,
11.975, 12.036,
12.097, 12,158,
T, T&C uplink at
6.0 and 14.0 GHz.
T, T&C downlink at
4,19775, 4.19725,
11.701 and 12,199
GHz. Back-up
telemetry is
4.19725 GHz.
SBS-B 1981; 110°W;
Thor- station-
Delta keeping to
3910 be +0,05°
or E-W &
STS N-S




jponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

EIRP

rcve antenna.

|
L
q Repeater and RF |Beacon| Antenna Power System | Satellite |Operaticnal Notes
Ell TT&C Channel Ampli- Figure Status Capability
i Frequencies Band- fier Of Meri
B width (G'T)
i
|
E Uplink center freq- | Ten 43- One 60 cm. |12-20W |40~ 6-2 dB/ | Under Data rate willj Region 1
uencies (GHz): MHz parabolic TWTA's |43.7 K in construc-|approach 48 |is in
E 14,031, 14,092, channel receive (includes | dBW |region tion Mbps per eastern
. |14.153, 14,214, for totalj antenna. 4 spares)| in 1;0-6 dB transponder. | Kentucky
14,275, 14.336, of 430 One or two [Total RF |pri- |/ Kin Region 21
14.397, 14.458 MHz. 65 cm. para-joutput mary |region is cen~
" |Downlink center bolic trans- communi-w cvrg 2 tered in
frequencies (GHz): mit antennas.|cations zone southern
11.731, 11.792, Transmitted [power will Penrsyl-
11. 853, 1i.914, signals are |will be vania and
11.975, 12.036, linearly pol- |2W in the in Utah.
12.097, 12.158, arized paral-i4 GHz 3 modeis
T, T&C wplink at lel to equa- |band, and uilt;
6.0 and 14.0 GHz. torial plane. 0.1W in 3rd is
T, T&C downlink at Received e 12 ground
4,19775, 4.19725, signals are |GHz band, spare,
11,701 and 12,199 linearly pol- See Ref.
GHz. Back-up arized and (31), (66),
telemetry is orthogonal to (67, (74)
4.19725 GHz. the downlink
signals., Each
antenna will
have dual
feeds with
shaped beam-
widths of
2,80, will
use one
broad beam
4 GHz trans-
mit antenna,
one broad
beam 6 GHz
rcve antenna,
one broad
beam 12 GHz




Table 4-14, Commercially Sponsored Communications

SATELLITE SPACECRAFT DATA . PAYLOAD CHARAC

Sponsor |Launch | Launch| Orbit |Stabili- Location |Communication | Repeater and RF
and Date Jand On{ and | zation and Sub-system TT&C Channel
Manu-| and | Orbit | Design Inclination Frequencies Band- |
facturer|Launch|{Weight | Life- width
Vehicle Time

Western|4/13/ |576kg |Geo- |Spin; 300w [99° W 1 |[Single conver- [Receive center fre- |12- 36
Union; [1974; 1270 |syn- |hydra- BOL; 0.1° E-W |sion redundant |quencies from MHz
HAC |Thor- | Ib); |chro- |zine 220 W |and N-S; |receiver. WB [5945 to 6385 MHz |channe
Delta |249kg |[nous; |jets EOL, 0.0°. receiver drives |in 40 MHz steps.
2914 (549 |7 Limited transmitters. [Transmit center
AKM)| b |years eclipse frequencies from
capabil - 12 XPDRs 3720 to 4160 MHz
ity in 40 MHz steps.
Telemetry at
4198, 25, 4198.75,

4199.25 MHz.

10/10/
1974
Thor-
Delta
2914
(AKM)

B e N e




jored Communications Satellite Characteristics

b
h

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

Repeater and RF [Beacon{ Antenna Power EIRP |System | Satellite |Operational Notes
' TTS&C Channel Ampli- Figure | Status Capability
. Frequencies Band- fier Of Merlt#
' width G/T
(dBW) |dB/ K
eive center fre- |12-36 5767 |60 inch 12-5W (33 dBW -6 |Inoper- |[System capa-| See Ref.
encies from MHz MHz Iparabolic TWTAs [for ation city (2 satel~ |(19), 48),
945 to 6385 MHz channelsL reflector with CONU lites) is 24  |(49)
n 40 MHz steps. 4 dual-polar- 26 dBW video or
‘ransmit center ized feed for 28000 FDM
quencies from horns. 27 dB Alaska simplex
0 to 4160 MHz gain at beam and audio chan-
40 MHz steps. edge. Cover- Hawaii nels, or 1,44
elemetry at age to CONUS| Gbps sim-
198, 25, 4198.75, has beam- plex. Each
99, 25 MHz. width of transponder
6.8 % 3.5% has 1 video
8.0° spot or 50 Mbps
beam to data rate in
Hawaii and SCPC mode.
Alaska. Re- 7000 duplex
ceive polar- audio cir-
ization paral~ cuits per
lel to spin satellite.
axis, Trans-
mit polar-
ization per-
pendicular
to spin axis.
Perman-
ent loca-
tion 91°

w.




SECTION 5 ~ General Information

Location of U.S. Geosynchronous Communications
Satellites (Present and Projected). . « . v v v v v v e v v v v v aenn
Location of UK/NATO Military Satellites . . .. .. .0c0v...
Present Status of Iutelsats (IV, IVA) Now in Orbit . . .....
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Table 5~1. Location of U,S. Geosynchronous Communication Satellites
(Present and Projected)

SATELLITE LONGITUDE REMARKS

COMSTAR D-1 28°w
D-2 95°W
D-3 87°W
SATCOM I 135°W

WESTAR I
1
TDRSS EAST
TDRSS CENTER
TDRSS WEST
ST e
SBS 6B
MARISAT-ATL
MARISAT-PAC 176.5°E
MARISAT-INDO 73°E
FLTSATCOM I e USRS Ry
FLTSATCOM IO 23°w Good launch May 4, 1979
FLTSATCOM OI 172°E
FLTSATCOM IV 75°E
0
DSCS II ATL (T T 1% | NCHL TWTA #2 Failed
II WPAC 175°E
II EPAC 135°w
oy ) NG B R s
II Spare 140°w On-orbit spare

Hpaele st b g db = o 6 5 L Singl Cavt
ATS-1 i

ATS-3 i
ATS-6 140°w

.

3
]
g
¥
:
&
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L
1
|1
L
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|
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I
L
{0

|
|
L
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TABLE 5-2 . Location of UK/NATO Military Satellites

SATELLITE

LONGITUDE

REMARKS

NATO IIIA

NATO III B

NATO IIIC

SKYNET IIB

18° w

o

21" W

On-orbit spare

Has been experiencing
TT&C problems
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Table 5-3. Present Status of Intelsats Now in Orbit
(April 1979)

DESIGNATION LONGITUDE STATUS

ITS IV (F-1) 63°E In service

(F-2) 4°W . In reserve

(F-3) 19.5°W In service

(F-4) 179°E In reserve
In reserve
Launch Failure S et el S

1°W In service

174°E In service

ITS IVA(F-1) 24,5°W In service

(F-2) 29.5°W
el T s et Sl T
(F-4) 34.5°E
(F-5)* Did not achieve orbit
(F-6)* 63°E

&N N M P P ™

Ry i o ot e e o P S i i P ; s kiaici : LS i N e+ . e Al bt Lo w T o P O T
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*Final TLS IVA to be launched,
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Table 5-~4. Projected Location of ITS V & MCS*

SATELLITE

LONGITUDE

REMARKS

ITSV
A4
v
v
A%
v

MCS ATL A
MCS ATL B
MCS IND A
MCS IND B

P -, - - - e - — - - - =3

24,5°W
19.5°W
29,5°N
34,5°W
63°E -
60°E

18.5°W
29,5°W
63°wW
60°W

In development

.—-_...___.-_.—-_._..._._-r__——-—-—_—.——

*MCS: Maritime Communication Subsystem
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Table 5-5. Location & Projected Location of Foreign Satellites

SATELLITE LOCATION
ARABSAT I 19°E
I 26 E
SBTS % W
SBTS 67.5W
L SNl ISR,
2 1 109 W
3 114 W
TELESAT B-1 (ANIK B-1) 109 W
c-1 ( c-1) 112.5W
______ R B Call. S R e
) 1 125 E
STW-2 70 E
SATCOL-1 5 W
SATCOL-2 75.4 W
S TR e e T
MARECES B 64.5 E
MARECES C 40 E
MARECES D 172 W
MAROTS 40 E
ST SN D R T A
SYNPONIE IND 1 11.5W
SIRO 15W
INSAT 74 E
INSAT 1B 94 E
S BRI g T o R
PALAPA 1 83 E -
2 T E
3 118 E
4 108 E
SRR e MRS OB
ZOHREN 1 34°E
2 26 E
3 47 E
4 41 E
e - T e S : Ete R R '
CORSA-b 3
CSE (SAKURA) 135 E
ECS 145 E
ETS-2 130 E
ST SRR SR T e 4
NIGERIAN 14 E
NIGERIAN 20 E

5=5




o -~ B WU} i
S A e Tl e WU gy < LR

R

b b

Table 5-6, Location of USSR Communication Satellites

SATELLITE

LOCATION

GALS 1

2

3

4
LOUTCH

SOREOECRY . o |

1
2
3
4
LOUTCH P1

P3

P4
MOLNIYA 3
RS
STATSIONAR-T

e e e o e - - e ——— - - -

b o e e e = e e e e o e o o —— - — -

25°w
45 E
85 E
170 W

— ——— — — —— —— — — -~ — ——

85 E

"T140 E
170 W

e - - - - - -
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Maximum Latitude of Ground Terminal For Satellite at Geo-Synchronous Altitude
P(a,B)

Equatorial Plane

For E=0:
g = (163/2°)
r = 3444 NMI . p 0= (17.4/2°
L Elevation Angle | Latitude Angle
| 0° 81.3°
Ground terminal 2.5 78.8
elevation angle 5.0 76.3
7.5 73.9
10.0 71.4
12.5 '69.0
15.0 66.6
17.5 64,2
20.0 61.8
22.5 59.5
25.0 57.1
27.5 54.8
30.0 52.3
Spherical Area Coverage of Earth Surface
2
A=27mr" (1- cos )
A =4 r2
earth

# = |arccos (rcos E/ r+h )] -E

E=0" B=7.5° | E=10°
Area | 42.4% 36.1% | 34.0%

For ground terminal location:P(longitude, latitude)=P(c,8), and from Napier's rule
for right spherical triangles:

cos # = cos a cosf

Figure 5-1. Earth Terminal Maximum Latitude Location as a Function of Its Elevation
Look Angle and the Cap Area (A) For Discrete Elevation Angles

5-7
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GLOSSARY

refers to flight model "A" of a program series

area coverage
aircraft

advanced development medel

silver-cadmium

also known as

apogee kick motor

Soviet A-2 -e launch vehicle
Radio Amateur Satellite Corporation

APRL American Radio Relay League

ASETA Association of State Telecommunication Undertakings of the
Andean Sub-Regional Agreement

Applications (Advanced) Technology Satellite

average

Advance Westar
bits per second
beginning of life
Broadcast Satellite, Experimental
bandwidth, beam width
channel
Compagnia Industriale Aerospaziale

centimeter
C-band to L-band

command

communication satellite
Continental United States
circular polarization

communication satellite
Communication Technology Satellite
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dB

dBi

dBm
dBW
DCA

DFS

DNC

DOC
DOD, DoD
domsat
down (link)
DSCS

E., E

EC

ECS

EDM
EEPT

EIRP
EOL
ESA

GLOSSARY (cont'd)

decibel

decibels of antenna gain referred to isotropic radiator
decibels of power referred to one milliwatt
decibels of power referred to one watt
Defense Communications Agency
Demonstration Flight Satellite

defocused narrow coverage

Canadian Department of Communications
Department of Defense

domestic communication satellite
spacecraft transmitting

Defense Satellite Communications System
east

earth coverage

European Communications Satellite
engineering development model

European Conference of Postal and Telecommunications
Administration

effective isotropic radiated power
end of life

European Space Agency
east-southeast

European Space Research Organization
estimated

earth terminal

east-west

Federal Aviation Administration
frequency division multiplexing
frequency division multiple access




GLOSSARY (cont'd)

frequency modulation
refers to flight model ""1" of a program series

France/Federal Republic of Germany

foot, feet
gigabits per second
General Electric Co.
gigahertz
Goddard Space Flight Center
Heavy Satellite
HAC Hughes Aircraft company
Hz hertz

IF intermediate frequency

IMPATT (diode) impact avalanche transit time diode

INCO International Maritime Consultative Organization

INMARSAT International Maritime Satellite Organization

Insat India Satellite

IUS Inertial Upper Stage

°k degrees kelvin
kilobits per second

kilohertz

kilometers

kilowatt

L-band to C-band

pounds

Lincoln Experimental Satellite

1 eft-hand circular polarization
Maritime Communications Subsystem

meters
Molniya 1
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PA
PRC

preamp

PSK
RCA
reve,
Ref,
RHCP

rcvr

GLOSSARY (cont'd)

module A, model A

module B

multiple beam antenna

megabits per second

megahertz

Massachusetts Institute of Technology
mean mission duration

millimeter wave

milliwatt

north, nitrogen

National Aeronautics and Space Administration
National Space Development Agency of Japan
North Atlantic Treaty Organization
narrowband, narrow beam
nickel-cadmium

north-south

N launch vehicle

Orbital Satellite Carrying Amateur Radio
Orbital Test Satellite

power amplifier

Peoples Republic of China

preamplifier

phase shift keying

Radio Corporation of America

receive, receiver
reference

right-hand circular polarization
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sats

S., S
S/A, s/a
SAMSO
SB

SAS

GLOSSARY (cont'd)

satellites

south

same as

Space and Millile Systems Organization
spot beam

Satellite Business Systems

spacecraft

single channel per carrier

SED Systems, Ltd.

Strategic Forces Communication Satellite
super high frequency

silicon

SPAR Aerospace Products, Ltd,
Spread Spectrum Multiple Access

Space Transportation System (Shuttle)

Acronym in Chinese alphabet for "Experimental
Communications Satellite"

Thrust-augmented Delta

to be determined

telemetry and command

tunnel diode amplifier

time division multiple access
Tracking and data relay satellite system
telemetry

TRW Systems Group

Telemetry, tracking and command
teletype

traveling wave tube amplifier)




GLOSSARY (cont'd)

UHF ultra high frequency
U.K. United Kingdom
Up(link) spacecraft receiving

U.S.A.F. United States Air Force

F U.S.N. United States Navy
2 VHF very high frequency

E | vocoded voice coded |
[ W., W west, watt '
1! WB wideband, wide beam

i n WG waveguide

; . WNW west-northwest

:‘ 4 7 xmit, xmtr transmit, transmitter

' - T XPDR transponder

81 2/10 2 meter-to-10 meter

5 70/2 70 centimeter-to-2 meter
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