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SECTION 1 - INTRODUC TION

This Addendum to the Communications Satellite Characteristics Matrix
revises and supplements the information contained in Reference 11, The
purpose of the document is to provide a comprehensive overview of communi-
cations satellite program development throughout the world. The data included
represents the most accurate and up-to-date information available at the time

ol publication.

The program parameters are presented in tabular form and relate to

operational communications satellites now in orbit and future satellites to be

launched in the 1976 to 1981 time frame.




SECTION 2 -

PROGRANM DATA

2.1 NEW INPUTS

Those communications satellite programs, not mentioned in earlier

reports, include:

DSCS 1 Satellites 7-18
DSCS 11

Fltsatcom

LLES-8/9

LES-10

U, S, Military Comsats
Arabsat

Palapa

Molniya 3

Cosmos

2.2 SUMMARY

e DBrazilsat

e Satellite Business Systems
° Aerosat

®  Japansats

® OSCART

L] Intelsat V

® Telsat-2

® AT&T

° Iranian Sat

DSCS 11 Satellites 7-18: satellites 7 and S are to be launched in

March 1977.

Each dual launch thereafier will take place at G-month intervals.

Satellites 13-18 will have 40W TWTAs and one NB antenna will be defocused

to provide AC.

The DSCS will be emploved in conjunction with terrestrial

facilities to provide the global Defense Communications System (DCS) with a

flexible and diversified transmission capability required to enhance surviva-

hility under war conditions by alternate routing. It will provide a unicque and

cost-effective way to meet the increasing demands for secure wideband

communications.




DSCS II:  intended to replace the DSCS II satellites, the DSCS III
satellites will be three-axis stabilized, employ multiple beam antennas, and
have a lifetime goal of 10 years. The Deputy Secretary of Defense has stated
that, when the DSCS approaches full o;erational capability in 1979, it should
be recognized as a primary transmission subsystem of the DCS. The DSCS
1 may be launched using the Space Shuttle, permitting a 15-foot S/C diameter

versus the 10-foot present S/C diameter.

Fltsatcom: will provide worldwide high priority UHF communications
between naval A/C, ships, submarines, ground stations, the Strategic Air
Command and the Presidential command networks. This system will be

hardened against nuclear radiation.

LES-8/9: a dual launch configuration designed to realistically test,
in orbit, advanced devices and techniques developed by 1.incoln Laboratories

for possible use in satellite communications systems.

LES-10: a tentative design by Lincoln Laboratories for possible use in

satellite communications systems.

U.S. Military Comsats: currently in the planning stage, this program

will operate at an uplink frequency of 30-31 Gliz and at a downlink frequency

of 20.2-21.2 GHz.

Arabsat: designed to meet the telecommunications requirements of
Arab League members and other Arabic-speaking states in North Africa and
the Middle East. Currently in the planning stage, this system will operate at

C-band (4/6 GHz).

Palapa: currently in launch preparation and development, this system
will provide a low cost national Indonesian communications net work to assist

in a program of economic development.
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Molniya 3: an updated version of Molniyas 1 and 2, this Soviet system
provides video and multichannel radio communications {rom highly elliptical

orbits. These S/C form part of the Washington - Moscow Hot Line.

Cosmos: a Soviet military comsat system providing communications

from elliptical orbits. One launch vehicle normally places 8 S/C in orbit.

Brazilsat: currently in the planning stage, this program will provide

domestic satellite communications from geostationary orbits.

Satellite Business Systems: formed by an agreement between COMSAT

General Corporation, International Business Machines, and Aetna Casualty
and Surety Company. Currently in the planning stage, this program will pro-
vide domestic satellite communications with an antenna coverage pattern

weighted to present greater power to the eastern CONUS.

Aerosat: designed to facilitate the introduction of improved air traffic
services over the oceans, this program will have a 7-year lifetime with the

first launch scheduled for late 1978.

Japansats: sponsored by NASDA, this program includes the BSE
(3-band and Ky - band), the CS (C-band and Ka -band), the CCS (Ka -band),
the ECS (34/31 GHz) and ETS II (X-band and K-band).

OSCAR 7: a radio comsat for amateur use. The acronym OSCAR stands

tor "Orbital Satellite Carrying Amateur Radio. "

Intelsat V: currently in the planning stage, this prograin will operate

at C-band and at Ky - band.

Telsat-2: the next generation of Canadian comsats, this program will

operate at C-band and Ky -band.

AT&T: not to be confused with AT&T's COMSTAR system, this planned

program will operate at Kq-band.
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Iranian Sat: a planned communications satellite system to operate at
C-band.

2.3 MATRICES

The Communications Satellite Characteristics Matrices, updated

through September 1976, are contained in Tables 2-1 through 2-2.
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a e Table 2-1. U.S. Government Sponsored Communications
SATELLITI SPACECRAFT DATA PAYILOAD CHARAY
sponsar {Launch{Launch} Orhit |Stabili-1Power 1 Power Location |Communication | Repeater and RF
and Date jand On and | zation |Source| Capa and Sub-system TT&C Chanr
Manu and Orbit } Design city Inclination Frequencies Banc
facturer|Launch|Weight | T.ife widt!
Vehicle] (1h<) Fime
DSCS I DOD/ 12/13/§ 1250 |Geo- |Spin Solar |520 W 13°W Single conver- |Uplink: CH 1 from |CH 1:
(F-3) SAMSO; | 1973; syn-  [with array; [ BOL; + 3¢ E-W; [sion multi- 7.975to 8.1 GHz; 1125 M
TRW Titan chro- |hydra- |3 Ni- [390 W 0.7° channel cross- |CH2 from 8.125 to {CH 2:
HE € nous; [zine Cd EOL; strapped re- 8.175 GHz; CH 3 50 Ml
5 year |jets bat- full peaters. Each |from X.215to 8.4 |CH 3:
design teries feclipse of 4 channels GHz; CH 4 from 185 M
life; (-npubilitq operate in lin- |7.9 to 7.95 GHz. CH 4:
3.2 ear, semi- Downlink: CH ] 50 Ml
year linear, or hard4 from 7.25 to 7.375 |410 N
mean limiting modes.|{ GHz; CH 2 from usabl
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 11 175° E +
(F-4) 3 E-W;
0.7°
DSCS 11 3/77; |1294 May re-
(F-17/8) Titan place F-3
I C and ¥F-4:
may be
located at
13°w,
172°E,
1:;g°w, or
K0 E to
provide
4- satellite
DSCS
DSCS 1T 6/117;
(F~9/10) Titan
mc
DSCS 1T 3/78;
(F-11/12) Titan
mc

Tabl

e 2-1.
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Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
unication | Repeater and RFEF Beacon Antenna Power FIRP |System Satellite Operational Notes
system TTF&C Channel Ampli Figure status Capability

Frequencies Band fier Of Merit
width (G /1)
conver- |Uplink: CH 1 from [CH 1: 7.2501] 2 EC horns, [==20W log qBw -16.9 [Occasion- | 1300 duplex |CH 1 is
nulti- 7.975 to 8.1 GHz; |125 MHz and | 18° BW, TWTA's. lip g | dB/°K |ally non- | audio chan- |EC-EC;
cross- |CH2 from 8.125 to |CH 2: 7.6751 17 dB gain at 'I‘W'I‘A mode; |in CH 1 up(.-rublc nels, orup |CH 2 is
ped re- 8.175 GHz; CH 3 |50 MHz;] GHz | beam edge. |9T1VeT 43 dBW and VS to 100 Mbps |NB-EC;
s. Each |from 8,215 to 8.4 |CH 3: 2 NB para- in CH 4; |despin data CH 3 is
hannels GHz; CH 4 from 185 MH7 bolic steer- single | -1.1 bearing NB-NB;
inlin- 17,9 to 7.95 GHz. |CH 4: able dishes, NB dB/°K |problem CH 4 is
semi- Downlink: CH 1 50 MHz. 2.5° BW, mode; | in CH 2 EC-NB.
s or hard4 from 7.25 to 7.375 [410 MHA 33 dB gain at 40 dBW and See Ref.
Ing modes. | GHz; CH 2 from usable beam edge. in dualf oy 3 k3), (5), (6)
7.4 to 7.45 GHz; |BW 1 S-band NB k7), (19),
CH 3 from 7. 49 to TT&C bicone mode (39)
7.675 GHz; CH 4 antenria, 520
from 7.7 to 7. 75 rroida beam,
GHz. TT & C at 3 dB peak
S-band. gain. Xmit
LHCP, rcve
RHCP.
In opera-
tion
—
S/A DSCS 11 S/A  |S/A In manu-
(F - 3/4) ex- DSCS I{DSCS 11 |facture
cept that (F-3/4) (F-3/4
1 NB (2.49) except |except
antenna will 28.5 |- 10.7
be defocused dBwW  |dB/ OK
to provide for AC for AC
broadened NB at GOmT
pattern. Thig in dual
is called AC INB/AC
or defocused ),mode
narrow cov-
erage (DNC)
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Table 2-1. U.S. Government Sponsored Communications Sati
SATELLIT! SPACECRAFT DATA PAYTLOAD CHARACTE
Sponsor [Launch | Launchl Orhit [stabili fPower Power Location Communication | Repeater i R
i and Date [and On{ ind ition [Source [ Capa tnd Sub-system TT &« (hannel
Manu and Orbit | Design city Inclination I'recquencis HBand-
B facturer]Launch{Weight | fife width
Vehiclef (1) l'ime
| DSCS 11 DO At 6- 1360 s/a F=-3s/a b= 1 F=S 1 =3 s/a F-1T 1 -3 F- 1 F=3
s (F=123 SAMSQO; | month
through TRW inter-
E‘ F-18) vals
| follow-
- ing
l launch
of
F-11/
E 12
f
-
=
g
DSCS 11 DOD/ |Engi- |Approx[Geo- |3-axis |[Solar [800 W DSCS 11 6-channel re- |S/A DSCS Ij; reves |CH 1:
SAMSO ;[neer- [2000 fsyn- fwith [array; | BOL:full flocations; |peater an 7.9 to 8.1 GHz3}60 MHz;
g TBD ing e chro- | hydra-| Ni-Cd eclipse |+0.5° I~i—\\4 xmits from 7.25 to |CH 2:
(See velop- nous; {zine bat- capabilityand N-S operal-f7 75 GHz. TT&C at]60 MHz;
Notes) |ment [7 yeary jets | teries station~-  |ing in linear,  X- and S-band CH 3:
Models with keeping semi-linear or 70 MHz;)
ﬁ (EDM 's| esign saturating CH 4:
to fly i anl of modes. Redun- 60 MHz;
- 1979; 10 yrs, dant local os- CH 5:
hight IMD cillator 60 MHz;|
l} imodels of 6 CHI6:
opera- lyears 50 MHz
tional fwith
H in 1981 1/2 of
‘ itan CommlJ
EI].'( C orf nica-
(8 Space tions
U rans- capa-
‘ port hility
System still
(STS) oper-
able

i = R oo I e
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at Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS

OPERAT

IONAL DATA

munication
)-system

Repeater n
rrec
Frequencies

RF
Channel
Band
width

Beacon

Antenna

Power
Ampli
fier

Elrp

Svstein
Figure
Of Meri

lite

1tus

Operational

Capability

Notes

2-40W
TWTA's

Single
anten=-
na
mode:
31 dBW
for EC
16 dBW
for NB
34.5
dBW
for AC,
Dual
anten-
na
mode:
31 dBW
for EC;
40 dBW
for
NB;
33 dBW
for AC

In developH
ment

Greater than
=3

annel re-
r

operat-
a linear,
=linear or
ating

1s. Redun-
local os-
for

S/A DSCS II; rcves
from 7.9 to 8.1 GHz
xmits from 7. 25 to
[7.75 GHz. TT&C at
[X- and S-band

CH L:
60 MHz;
CH 2:
60 MHz;
CH 3:
70 MHz;
CH 4:
60 MHz;
CH 5:
60 MHz;
CH 6:
50 MHz

Locatec
betwcery
CH 4 &
CH 5;
also
jcarries
X-
band
tele-
metry

4 -EC horns;
1-61 element
reve multiple
beam antenna
(MBA); 2-19
element xmit
MBA's; de-
sign goal of
1-37 element
or 2-37 ele-
ment xmit
MBA's

6-10 W
TWTA's;
3to4
0w
TWTA's

CHI1
and
CH 2;
29 dBW
in EC
mode,
39 dBW
in1/2°
spot
mode;
CH 3
and
CH 4:
23 dBW
in EC
mode,
33 dBW
in 1/2°
spot
mode;
see
notes

-15
dB/°K
for EC;
=16

dB/ (‘h‘
for MBA
EC modb;
-1 (lh/nh
for 1/2°
spot

In techni-
cal compe-
tition

Manufac-
turer TBD
by 2/77;
HAC
or

G.E.
technical
competi-
tion.

EIRP
(cont'd)
CH 3, CH4
CH5, and
[ H6: 250BW
through
EC anten-
na

See Ref.
(1), (2, (6)
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Table 2-1.

U.S. Government Sponsored Communications Satellite (

SATELLITE

SPACECRAFT DATA

PAYTOAD CHARACTERISTI

Sponsor fLaunch fLaunchf Orbit {Stabili fPower | Power Location JCommunication | Repeater and It Beaca
and Date |and On{ and | zation |Source| Capa and Suh-system TT&C Channel
Manu- and ] Orbit | Design city Inclination Frequencies Band
facturer|Launch|Weight | Life width
Vehicle| (Ibs) l'ime
NATO MA |pDoD/ |4/22/ |1540; |Geo- |Spin; |Solar |538 W 18° w |Single conver- | Uplink: CH1 from | CH1: 17)7.34
NATO; (1976; (774 syn- |hydra-}array;} BOL; t 0.3 E-W| sion transpon- |7.975 to 7.992 GHzq MHz; GHz ¢
Aero- |Thor- chro- | zine 3 Ni- |421 W and ¥ 0.49 ders. Redun- |CH2 from 8,077 to | CH2: 85/6.5
nutro- | Delta nous; | jets Cd EOL; N-S dant active 8.162 GHz; CH3 MHz; dBW
nic 2914 Tyeary batter{ full units from 8. 002 to 8.054 CH3: 50,
Ford (AKM) ies eclipse GHz. MHz
capabili-~ Downlink: CH1
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.
NATO IIIB 12/ 17°W to
1976; 20°W
Thor- + (.30
Delta E-W and
2914 +0.4°
(AKM) N-S
NATO OIC 1979; 15°W to
Thor- 20°w
Delta t 0. 30
2914 E-W and
(AKM) +0.40
N-S




nsored Communications Satellite Characteristics (Cont'd)

PAYTLOAD CHARACTERISTICS OPERATIONAL DATA
Repeater and RF Beacon} Antenna Power FIRP JSystem | Satellite | Operational Notes
TT&C Channel Ampli Figure Status Capability
Frequencies Band- fier Of Merit
width (G/T)
Uplink: CH1 from | CHI: 17|{7.34 |2 EC horns, [4-22W [CH1: -H.()l In oper- Audio, TTY, |{CH1: NB;
7.975 to 7.992 GHzg MHz; GHz at] 15° x 120 TWTA's [35dBW{dB/ K | ation facsimile CH2:- NB;
CH2 from 8,077 to | CH2: 85]6.5 beamwidth, CH2: and data on |CH3: WBJ
8.162 GHz; CH3 MHz; dBW | 19.3dB peak 35dBW 3 simultan- | See Ref.
from 8.002 to 8.05é CH3: 50 xmit gain, CH3: eous inde- (5),(9),
GHz. MHz 18. 5dB peak 29dBW pendent (19), (46)
Downlink: CH1 reve gain. 1 channels
from 7.25 to 7.267 NB horn,
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. polarization.
In launch On loan
prepara- to U.S.
tion ht 135°W
for one
year
In manufa-|
cture

E
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Table 2-1.

U.S. Government Sponsored Communications Sa

SATELLITE

SPACECRAFT DATA

PAYI.OAD CHARACT

Fltsatcom

Sponsor {Launch I Launch] Orhit IStabili-JPowe PPowe I.ocation Communicatior Repeater  ar RF
and Date land (n and ration |Source Capa ind Sub-system I'T&(C C hannel
Manu and Orbit | Desigm city Inclination Frequencie and-

facturer|Launch|Weitht | Tife width

Vehicle] (1he) Iime

DoD/ 1977-944100; |Geo 3 Solar |1435W Single conver Command and tele

SAMSO;{Atlas- 12170 [syn- axis; farray; {BOL; sion trans- metry operates at

TRW |Cen- chron-|hydr- |3 Ni- j1200W ponders. S-band. Trans-

taur ous; zine |Cd bat{EOT; Contains ¥Fleet |ponders operate at
(AKM) 5 yeard mono- [teries. |full bhroadcast and | UHF and X-band.

propel eclipse relay channels,

lant capa- Do) WB

with bility. channel, USAF

redun- NB channel.

dant

thrust-|

ers.




bonsored Communications Satellite Characteristics (Cont'd)

PAYTOAD CHARACTERISTICS

Oop

RATIONAT

DATA

ation
m

Repeater and
rrec
Frequencies

RF
Channel
Band
width

Beacon

Antenni

Power
Amiphi
fier

FIRP

Svsten

Figure

Of Merit
(G

Status

Satellite

Operational

Capahility

ver-

Fleet
and
nnels,

USAF

Command and tele
metry operates at
S-band. Trans-
ponders operate at
UHF and X-band.

16 ft. UHF
xmit parabo
loid; 18-turn
UHF rcve
helix; SHF
horn antenna;
log conical
spiral TT&C
antenna.

UHF
transpon-
der fea-
tures
low-level
amps,
pre
drivers
and
power
amps;
output
power
levels of
about
26W,
38W, and
42W.

12 UHF
transmit+
ters, 1
SHF
trans-
mitter.

In manu
facture

Will provide
at least 30
voice and 12

TTY channeld

to serve
small mobile
users

4 satel
lite
system;
protected
against
hostile
radiation
ground
spares.
See Ref.
4), 3,
(37), (38)
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Table

2-1. U.S. Government Sponsored Communications §

SATELLITE

SPACECRAFT DATA

PAY1OAD CHARAC

sponsor [Launch | Launch] Orhit Stabili-JPower | Power Location Communication | Repeater ind RF
ind Date [and (in4 and [ zation {Source | Capa and Subi-system TTE&C Chanm
Manu and Orbit | Design city Inclination Frequencies Band-
facturer]Launch|Weight | Tife width
Vehiclel (1h«) Time
LES-6 DoD; |97267 }F 360 Geo- |Spin; Solar |220W 10°? Single conver UHF uplink from 100 kH
MIT |1968; on- svn cold array; | BOL; wt 20 sion hard-limit4 290 to 315 MHz, switch
I'itan orbit | chron-Jammo | Ni-Cd | 130W E-W; ing UHF trans- | uplink center fre- |able to
mc ous; |nia or |bat- FOL; no| 3 0° ponder quency is 302. 7 500
5 year|pulsed | teries | eclipse MHz; downlink kHz
design|plasma capabilit center frequency is
goal Jthrust- 249.1 MHz; TT&C
ex ers at 236 MHz
ceeded
LES-8/9 DOD: 3/14/ | 1000 Geo- {3 axis;{Radio- LES-8 Mixer-type LES-8: rcves at
MIT 1976, syn- | gas isotope 116.3° W revrs 36,7876 and
Titan chro- | thrust4 elec- 36. 8333 GHz, xmitq
a1 C nous; |ers tric 3% w; at 37.04 GHz.
3 power 239 inclin- LES-9: reves at
years gene~ ation for 38.0924 and
rators both S/C 38.0474 GHz, xmitd

at 36.9 and 38, 84
GHz.




nt Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
Inmunication | Repeater und RF Beacon Antenna Powe FEIRP |Systen Sutellite Operational Notes
b-system rT&cC Channel Ampli Figure Statie Capability
Frequencies Band fier Of Merit
width (G’
gle conver UHF uplink from 100 kHz |254. 14 JOmnidirect- |8 hybrid ]29 dBW -20. 8 }In orbit 300 TTY or | Spin
p hard-limit{ 290 to 315 MHz, switch- |MHz atfional mono cummed |BOTL:; | dBK |and active | 20 vocoded axie
UHF trans- | uplink center fre- |able to |15.5 [pole teleme- |solid 21 dBW with output| voice off cet
der quency is 302, 7 500 dBW  [try stub; elec{state Vi Y bowvr re- | entries 2,29
MHz; downlink kHz tronically amps kuced due See Ref.
center frequency is despun with 122W to <olar (8), (19)
249.1 MHz; TT&C switched UHH power array de-
at 236 MHz array antennaj output rradation
10 dB peak BOL
gain for
rcve ‘xmit,
340 x 470
beamwidth.
ixer-type LES-8: rcves at I8 inch dia- 0.5 W 22 In opera- | Experiments |See Ref.
rs 36. 7876 and meter K- IMPATT| dBw tion “), (8),
3 36. 8333 GHz, xmitj band parabo- | diodes | with (26), (28),
at 37.04 GHz. loid, 42.7 horn; (40), (41)
LES-9: reves at dBi gain, 39
3%.0924 and 1.15° beam dBW
38,0474 GHz, xmitd width. 2.5 with
at 36.9 and 38. 84 inch diame- para-
GHz. ter K-band boloid
horn, 25 dBi
gain, 10°
beam width,

UHF antenna,
S-band anten—
na.

2~9




Table 2-1.

U.S. Government Sponsored Communications Sats

SATELLITI

SPACECRAFT

DATA

PAYLOAD CHARAC”

Sponsor |Launch }Launchl Orbit IStabili-]Power | Power Location |Communication | Repeater and RF
and Date |and On and | zation |Source| Capa and Sub-system TTE&C Channe
Manu and Orbit § Design city Inclination Frequencies Hand

facturer|Launch|Weight | Life width

Vehicle] (1hs) ime
LES-10 DOD; TBD;|3200 |Geo- [Spin; [Solar |1200 W TBD Will include SHF & UHF TBD
MIT Titan [ at syn- hydra-{array;| BOL; signal process-
nr ¢ launch |chro- | zine Ni-Cd ing equipment,
nous mono- | batt- | full anti-jam capa-
propeld ery elipse bility. UHF
lant or capabi~ diplexer and RF
pulsed lity preamp, uses
plasmal DM on uplink
thru- and TDM on
sters downlink
Skynet IB | U.K./ |11/22/| 960; |Geo- |Spin; |Solar |258 W |49°E + 3° |Hard-limiting |Uplink: 7.97602 to |2 MHz

DOD; ]1974; | 518 syn- Jmono- jarray; | BOL; E-W; 1. 10 single-conver- ] 7.97802 GHz for for NB;

Marco- | TAD chron-|propel4 2 Ni- | 196 W sion dual-chan- | NB; 7.98512 to 20 MHz

ni/Aer-|(AKM) ous; 3 |lant cd EOL; nel repeater,.S-|8.00512 GHz for for wB

onutro- years |hydra-jpatter- | full band TT&C WB.
bic- zine |ies eclipse repeater. Downlink: 7. 2573 td
Ford capabil- 7.2593 GHz for NB;
ity 7.2664 to 7. 2864
GHz for WB.




.

sored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAT, DATA
ition | Repeater and RF Beacon Antenna Power FIRP |System Satellite Operational Notes
'm TT&C Channel Ampli Figure Status Capability
Frequencies Band fier Of Meriy
width (G'T)
le SHF & UHF TBD TBD JUHF multi- | 19 UHE | TBD { TBD g propo- {500 kbps This is
ress- beam anten- ]| PA's of sal stage | total data a tenta-
lent, na system 20W rate in TDM | tive de-
apa- (MBA) with mode sigm.
IF 19 narrow See Ref.
nd R} beams; SHF (27)
ises MBA with 37
plink narrow
on 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.
iting | Uplink: 7.97602 to |2 MHz (7.2995 [ Mechanically {2-16 W 123.2 -16.6 In opera- | Strategic See Ref.
aver- |7.97802 GHz for for NB; | GHz |despun X- TWTA's |dBW fo -17.6 Jtion and tactical | (5),(9),
«chan- | NI,; 7.98512 to 20 MHz currieﬁ band horn, for NK| dB Pk communica- | (19), (34)
ter.S-{8.00512 GHz for for WB 19° beam 1712 tions
&C WB. width, 17 dB dBW
pr. Downlink: 7.2573 tof peak gain; 2 for
7.2593 GHz for NB; S-band omni- WB
7.2664 to 7. 2864 directional
GHz for WB. antennas,
4.0 dB peak
gain, RHCP.
2-10
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Table 2-1. U.S. Government Sponsored Communications Satel
SATELLITE SPACECRAFT DATA PAYIOAD CHARACTER]
sponsor {Launch { Launchy Orbit [Stabili 1 Powe; Power Location Communication §| Repeater R Be
ind Date |and On and | zation |Source| Capa ind Sub-system I'T&C Channel
Manu and Orbit | hesigm city Inclination Frequencies Band
facturer|Launch|Weight | Life width
Vehicle] (1he) I'ime
ATS-1 NASA;|12/67 [1550; |Geo- |Spin; 75W 119°W + SHF; 2 integra- | Uplinks at 6212, 094] SHF- 41
HAC |1966; 775 Syn mono BOL; 0.2° F-W; |ted triple mode | MHz, 6301.05 MHEz] (a) 25 |94
Atlas- chro- |propel partial 7.4° repeaters, (a) | 6212, 294 MH MHz (b) M
Agena nous lant hy eclipse I translation 6217. 694 MHz , 5.45 41
D drazingbatter-| capabi- soft-limited (b) | 6301, 25 MHz , MHz up{11
(AKM) with ies lity real-time IF 6306, 65 MHz , 25 MHz |[M
redun- modulation con-{ 149. 22 MH~ , down (c)| 41
dant version (¢) on- | 149,195 MH7 , 25 MHz |59
thrus- board WB data. | 149. 245 MHz . VHF: M
ters Any 2 modes Downlinks at 100kHz |41
operate simul- | 4119, 599 MHz , 59
taneously. 4178, 591 MHz , M
VHF-1 single 135. 575 MHz, 13
IF translation | 135.625 MHz, M
hard-limited | 135.6 MHz. 41
repeater. Command at 145, 263 M

MHz, Telemetry aﬁ
136.47 MHz .




Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
paication | Repeater und RF Beacon| Antenna Power FIRP |System | Satellite | Operational Notes
em rr&c Channel Ampli FPigure Status Capability
Frequencies Band- fier Of Merit
width (G T
Uplinks at 6212, 094} SHF- 4135, SHF xmit has | SHF has [SHF: =23.0 )3/C active;lApplications |See Ref.
e mode | MHz, 6301, 05 MEz] (a) 25 946 1-16 element | 2-4W 22dBW|dB/ K [limited experiments |(19), (52)
s, (a) [ 6212.294 MHz, MHz ()] MHz, lelectronically] TWTA'S: | with for station
i 6217. 694 MHz, 5.45 4195, ldespun phased VHI has |both [SHF; keeping
ited () | 6301. 25 MHz, MHz up{172 array with B-5W TWTA —20.“ﬁ capability
: 6306. 65 MHz , 25 MHz |[MHz, |14dB peak solid g, dB/ K [lleft; colar
fon con{ 149. 22 MHz , down ()|4119, Jgain and 21° | state VHF: | for array out-
(c) on- | 149. 195 MHz, 25 MHz | 599 beamwidth. |devices [23dBW] VHF |put degrad
149. 245 MHz . VHF: MHz, |SHF rceve has for 1 ed. Trans
s Downlinks at 100kHz [4178. |1 collinear carr mits on
simul- | 4119. 599 MHz , 591 array with ier. command
§ MHz, |7.8 dB peak only.
135 5 MHz, 137.37|gain. VHF
lation | 135.625 MHz, MHz, |has 1-8 ele-
135. 6 MHz . 412. 05|ment elec-
Command at 148, 261 MHz |tronically de-
MHz. Telemetry aT spun phased
| 136.47 MHz . array with 9
| dB xmit peak
l gain and 8dB
| rcve peak
gain and 60°
‘ beamwidth.
VHF TT&C
| has 1 8-whip
| turnstile,
| omnidirec-
| tional.
|
|
| -
—_—

2-11




Table 2-1. U.S. Government Sponsored Communications Sat

SATFLLITI SPACECRAFT DATA PAYLOAD CHARAC
e - S ]
noY "‘I wnch [ Launch] Orbit {Stabili-fPower Power lLaocation Communicatio Repedte: I |28
ind Date Jand On nd ration |Source | Capa ind Sub-systen TTE&C Channe
Manu ind Orbit | Design city Inclination Frequernci. Band-
factarer]Launch}Weight 1 Life width
Vehicle] (1<) Iime
ATS-3 NASA; 1175 1550; | Geo Spin; s /4 175 BOL{ 70°W + s/a ATS-1 s/a ATS-1 s’a
HAC( 1967; | 805 Syn hydra- JATS-1 | partial 0 2°FK w; ATS-1
Atlas chro- |zine eclipse | 5 7°
Agena uous |mono- capabi-
D propel lity
(AK M) lant or
nitro
gen
jets




Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAL DATA ]
anicat: oo —)‘\‘—. v;—_.ﬂ—_i T 71—”-‘ Beacon \.'—;itl_v—w—ljl;\—t o EIRP "—."l t Satellite Operational Notes
-systen 7T &( Channel Ampli Figure Statu Capahility
Frequencie: dand fie Of Merit
width (G 1)
ne ]
s /o ATS-1 sa s/a ! SHE mech- {2-4W SHF: |-13.3 [S/C active |Application« | See Rel.
ATS-1 JATS-1 janically de- |[TWTA'S |24.5 13/ “l\ Solar arraexperiments | (19), (52)

spun cylindri-{ and dBW for loutput de -
cal parabolic | 2-12W with 2 } SHF; joraded
’(‘ollimmnr TWTA'S | TWTA —2’).01 Xmits on
illuminated byl in SHF; ‘s, or [dB/ K fcommand
collinear xmif 1-12W 26. 5 for onlye 1
and reve line | TWTA dBW VHF 12W TWTA
feeds, peak failed. with 2 has failed
xmit gain 8-6,3W |TWTA
16dB, peak solid 1S
reve pain state de- {VHI™
17.5dB, 20° |vices in |25.8
beam width. |VHF. dBW
1 VHF 8-ele- for 1
ment electron carr
ically despun ier

whased array,
ipeak xmit
gain 10dB,
peak reve
cain 8dB, 60°
beam width.

1 VHF TT&C
8-whip turn-
stile, omni-
directional

2-12




Table 2-1.

U.S. Government Sponsored Communications

PR

SPACECRAFT DAT

PAYIOAD CHARA

n

%

P

R e B

3

e T ADOAANE? T

Launch ] Launch Stahili-j Power Power Location Communication | Repeater and RF
Date jand On zation {Sourcel Capa and Sub-system TT&C Cham
and | Orbit city Inclination Frequencies Banc

Launch|Weight widt!

Vehicle] (Ihs)

8/12/ | 1630; Grav- |solar [175 W [105° w;  |Multiple SHF | MMW: 31.65 GHz | SHF:

1969; | 954 ity array; | BOL; 3R modes: (1) NB | up, 15.3 GHz down.] (a) 2,

Atlas grad- |2 Ni- | partial soft-limited, L-Band: 1.65 GHz | MHz,

Cent- ient Cd bat4 eclipse (h)y WB soft - up, 1.55 GHz down.| (b) 2!

aur with teries | capabi- limited, (c¢) SHF: 6.212 and MHz,

(AKM) nitro- lity modulation con-| 6.301 GHz up, 4.119] (c) I(

gen version for and 4,178 GHz downjkHz
jets multiple access| Telemetry at 136 25 M
(d) WB data, (¢)] MHz., Commuand at] down
C-L and L-C | 148 MHz., () 2
band cross- MHz,
strap. VHF (e) 2
uses IF trans- MHz
lation hard- for C
limiting. 100kt
up fo
L-C,
25 M
down
for L
VHF:
100kF




[l —r—
ent Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
amunication | Repeater and RF Beacon] Antenna Power EIRP |System | Satellite Ope rational Notes
ib-system TT&C Channel Ampli Figure Statue Capability

Frequencies Band fier Of Merit
width G
tiple SHF | MMW: 31.65 GHz | SHF: |15.3 |1-12 helix L-| 2-12 W |SHE: 16,6 | 8/C active | Applications See ”_""
fes: (1) NB | up, 15.3 GHz down.| (1) 2.5 | GHz |band planar TWTA's[25.1 |dB/ "K [but spin- | experiments [(19), (52)
~limited, L-Band: 1.65 GHz | MHz, carri-|array for dBW for ning
WB soft - up, 1.55 GHz down.| (b) 25 er xmit and revey with 2 |SHF; around
ited, (¢) SHF: 6.212 and MHz, xmit peak TWTA' -lii.(i,i longitudi-
julation con~| 6,301 GHz up, 4.119] (c) 100 gain 14dB, s.VHF| dB/ K |nal axis.
sion for and 4,178 GHz downjkHz up,) reve peak 21 dBW for Xmits on
[tiple access| Telemetry at 136 25 MHz gain 15dB, with 2] VHF  Jcommand
WB data, (e)] MHz, Commuand at] down. 240 beam- TWTA' only.
Land L-C 148 MHz. (d) 25 width. 1 mmw S
d cross- MHz, conical horn
ap. VHF (e) 25 for xmit and
s IF trans- MHz rcve, 19dB
on hard- for C-14 peak gain for
iiting. 100kHz rceve and xmit
up for 20° beam-
L-C, width. 1 SHF
25 MHz iplanar array
down {for xmit and
for L-C| reve, 16.5
VHF: dB peak gain
100kHz. or xmit and
reve, 23°
beam width.
1-8 whip

TT&C turn~
stile, omni-
directional.
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Table 2-1. U.S. Government Sponsored Communications Sa{
SATFLLITE SPACECRAFT | A PAYILOAD CHARACT
Sponsor [Launch | Launch] Orhit |5t 1 Powe ‘ Location Communication | Repeater i RF
and Date fand On ind zation MIrCe Capa ind Sub-system IT&C Chuannel
\Manu and | Orbit | Design city Inclination Frequencie Hand-
facturer|Launch|Weight | Life width
Vehicle| (Ibs) Fime
ATS-6 NASA; |5/30/ | 3094; | Geo- |3 axis; | Solar |600 W 359 | Sec insert See insert See
Fair- {1974; 2991 | syn- thydra- ay;| BOL; 4019 Insert
child Titan chro- |zine Ni-Cd | 170 W E-W and
o ¢ nous; | jets hatte-{ EO1L; N-S; 0.3
2 ries partial
years eclipse
capabi-
lity
Communications Parabolic antenna 9. 1-meter (30-foot) diameter S . |
100 MHz to 10 GHz i Recaver
£/d =0.44 Mo aal Flaid of Peak M GT
Stowed dimensions, annulus with Frequescy | Besdwids View Over FOV
2.0 meter OD x 1.5 meter ID x Mode User (MM (MH1) Polarisstion | degrees e @B “nw |
0.2 meter (6.6 feet OD x 4.8 feet | v-meter (30-tont) 63 %0 w0 Linear ' o 105
m x 0.8 feet) hlgh C-Band Receive :-‘/ = 61 %0 12
!Commun!cnUOn ‘::Fi,u::;j L-, -, C-, Ku, e N e 3 0 | user ] oo .
requency 3 8 Wora C Band TADRE SITE 6350 w0 Linear 2 68 20
Power amplifiers | Solid state trangmitters Soestre Pl [ '
UHF--105 watts (SITE/TRUST) Horm C-Band TADRE Beacon
L-Band--40 watts (PLACE) Traasmi PLace e Gl . :
S-Band--20 watts (TDRE) Mot s = ¥ .
S-Band--15 watts (HET) REL 3950 %0 Linear 10 1.7
II“CK!EE Wave Tubes ¥-meter (30-foot) RFL 6150 500 Hortzomtal o s NA
C-Band--12/24 watts e b
Repeater operation | Full duplex, coherent linear :'::'-‘:::r' EHORE Ao 2 = ' e
translation and/or modulation Scn
conversion (6M) of up to 3 inde- :-:-:'1(’:.'“.‘ FADRE 2078 2 RCP n.s
pendent RF channels simultane- on Axis =
ously . :‘:::’:::1:: TEORE 2018 1z ReP ’ Mo
Transponder Selectable RF bandwidths 12 and Scan
bandwidths 40 MHz ; ::-:'ul:u ‘luun TADRE 2250 12 RCP “ws
celve 0
Experiment P
ln;m-ce e MH : r‘;';.:::r', PLACE 1650 12 RCP 15 LN ) 25
2seband ( 2) Beam Recerne
Discriminator (6 MHz) 9-meter (30 foot) w
IF Bandwidth 40 MHz : ln;::-,:\lu PLACE 1580 12 e 1s 3w
» T (30-1
P‘k mm m ‘9 dB l-.l‘:ﬂ :IH l‘?“l’vv PLACE 1650 llof RCP 1x78 1 ns 5.0
Peak EIRP 54.5 dBW :“‘ |
meter (30t w {
Telemetry Telemetry trans- | 15 dBW (high gain link)--4 dBW || 1 Band basbeam | biacy 1550 : ReT tavs s
mission (ERP) (omni-link) S-meter d0-tan) | SiTe 850 w Rei s [ a10
Telemetry trans- 2 watt FM/PM VI Timat TR ‘
9 meter (Jo-fow) Monopul se 150 L ROP 15 " 0
mitter VHF Mecelve {
Assumes the following nominal antenna gains: el i T 3 3 | ” 22 .
C-band horn - 17 dB L-band fan - 32dB 9-meter (30- fout) Tolometry 1321 2 nep s ]
C-band dish - 50 dB L-~band pencil - 38 dB FHE L i a1
8-band array - 39 dB VHF dish - 18dB ot il i R i R it J
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Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS 'ERATIONAL DATA
unication [ Repeater and RF Beacon \ntenna Powe EIRP 1Sy lite | Operational Notes
system rT&c Channel Ampli Figure Stotue Capability
Frequencies Band fier Of Merit
width (G Ty
Ert See insert See See See Insert See See See Active Applications | Located
Insert | Insert Insert Inscrt {insert experiments |at 949 W
for first
year;
located
PEL o /i
at 35 E
second
year;
located
Dy
at 94~ E
untfl EOL
Return
trip from
8/76 to
ferey
Receiver Trassmitter 10/76.
; —— T See Ref.
Flald of Peak Mis G/T [ad Trassmitter Mis FRP P
View Asemma | Over FOV | (Peak) Output Over FOV ( Poak) (19) (21,
(MM Polarization idegrees: Goin @By oKy @B K Power twatts) L) a8/ Wi . » X
= ] (34), (52)
: 40 Linear 04 9o 105 1.5 - - -
172
» «@ Linear o6 "o - - 2.0 5151 S4.8(1)
' aT Yy 80. 31
» 0 Linear 20 165 -2 -7 - -
: 12 (1) Single Carrier Operation
(2) Dual Carrier Operation
(31 Either of two offset beams.
3 0
o Linear 10 5. - A 1.0 8.001) .01
> . 20.7(2) n@
3 500 Linear 10 6.7 2.0
o 500 Hortzontal 04 s NA NA NA NA NA
Vertical
RCP
> w RCP ’ ws - - 2 Frequencies
Transmitters Type (Synthesized) Power Output
" I rep .8 20 ws .C-Band 3950, 4150 11 watts
and 3750 MHz
3 I RCP s 1.0 - 0.0 L z Designed for HET 2569 and 15 watts
experiment 2670 MHz
- 7 el o ks : - S-Band 2075 MHz 21 watts
b i o 03 st s e L-Band 1550 MHz 40 watts
UHF 860 MHz 105 watts
» 1 | b s s ) e a0 s !}ecelvers Type Frequencies Syuuesiccd)
| C-Band* 5950, 6150, and 6350 MHz
| o
» 1 f ReP Ta7s n.s 50 i N S—Bm. 2250 c‘l”/
y )
b e s . ) . e p L-Band 1650 MHz
| | | VHF 150 MHz
[ o | rep | 28 { is0 105 "o 51
| pecial Features Monopulse operation
» . | acr 15 1 2 e F——~———
| | Coherent phase-lock operation
[ ) | rer 15 l 17 20 "
b2 | | Receipt/transmission of up to 3 frequencies simultane-
.23 2 | mee | 1 It} 20 1" 20 ously
. {
.2 “ l e X wa 12 “wso 8] 17 frequencies, ** with direct synthesis of 14 from a
fre.0 AT T | 12 single frequency standard

2-14
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Table 2-2.

Foreign Government Sponsored Communicatis

SATFELLITE SPACECRATFT DATA
Sponsor [Launch | Launch Orhit [Stabili - Po I ( Locatior Communic Hepe
and Date land On nd zation ISource Capa ind subi-syster TT& nne
Manu and Orhit | De<igm city Inclinatior F requencie nd
facturer{Launch{Weight | Life v idth
Vehicle] (1h<) lime
SOTRE. (=
Molniya 1 | USSR 7/28/ [2205 |Elip- |Gyro, [Solar |500 W to [39491 x |[Nonlinear fre ite in H
(F-18) 1971; Jon- tical; Jorbitaljarray; |700 W 861 km; quency trar band; reves in 1
A lle Jorbit |12- correc h:dtvr% BOT 65. 4° lating repeatersd GHz band; vide
hour tion 1 operating and | xmit from 3.4 t
orbit |engine, 2 spares. Front{4.1 GHz.
gas end revr is a
jets or Si diode mixer
liquid
fuel
jets
Molniya 1 12/19/ 39604 x
(F-19) 197%; 731 km;
A lle 65. 00
Molniya 1 10/14/ 39963 x
(F-21) 1972; 383 km;
A lle 65.1°
Molniya 1 2/3/ 39534 x
(F-23) 1973; 824 km;
A lle 55. 10
Molniya 1 8/30/ 38941 x
(F-24) 1973; 1415 km;
Alle 65.5°
Molniya 1 11/14 39577 x
(F-25) 1973; 775 km;
A lle 65. 49
Molniya 1 11/30 39646 x
(F-26) 1973; 709 km;
Alle 63.0°
Molniya 1 4/20/ 39827 x
(F-2T7) 1974; 522 km;
A lle 64.1°
Molniya 1 10/24/ 39515 x
(F-28) 1974! R840 km;
Alle 63.1°




ent Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS OPERATIONATL. DATA
Ite .-u-‘— nd R} Beacon Antenna Power EIRP }Systen Satellite | Operational Notes
T & ( Channel Ampli Figure Statuc Capability
Frequencie Rand fier Of Meri
width (G I
Xmits in SO0 MHz 2-3 ft. steer-|1-2-stageg 30 Est. In oper 1 video chan- | See Ref.
band; reves in 1 able EC dish-|TWTA dBW |-15.6  |ation nel and multi{(9), (19),
GHz band; video es (1 rvsvrvo‘ per re to channel audiaf(34), (60},
ing and | xmit from 3.4 to 16 to 15 dB  |peater. ~18.6 Some tele (61), (83)
. Front{4.1 GHz gain, 22° 40 W for dB/ K phone chan
r is a beamwidth. |video or nels can be
mixer Circular 14W per multiplexed
polarization. |duplex for VHF tele
multi- graphy,
channel photo-facsimA
telephony ile, audio.
4th TWTA
held in
reserve,
2-15
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Table 2-2.

=

Foreign Government Sponsored Communications Sat

SATELLITE

SPACECRAFT DATA

PAYLOAD CHARACT}

Sponsor |Launch | Launch] Orbit |Stabili-JPower | 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] (Ibs) Time
Molniya1 | USSR [4/29/ | s/a s’/a s/a s/a s’/a 39582 x s’/a s/a
(F-29) 1975; F-18| F-18| F-18| F-18 F-18 [770 km; F-18 F-18
A lle 63. 0°
Molniya 1 6/5/ 39601 x
(F-30) 1975; 744 km;
A lle 62. 9°
Molniya 1 9/2/ 35794 x
(F-31) 1975; 611 km;
Alle 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;
Alle 62. 5°
Molniya 1 38/19/ 38984 x
(F-34) 1976; 494 km;
A lle 63. 00
Molniya 1 7/23/ 39059 x
(F=-35) 1976; 499 kén;
A lle 62.9
]
!




t Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS

OPERATIONAT

DATA

unication | Repeater and RF Beacon Antenna Power EIRP JSystem | Satellite | Operational Notes
system TFTT&C Channel Ampli Figure Status Capability
Frequencies Band- fier Of Meriy
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 | tion F-18
2-16




Table 2-2. Foreign Government Sponsored Communicatior
SATELLITE SPACECRAFT DATA PAYLOAD CHAY
Sponsor |Launch|Launch] Orbit [Stabili-JPower | Power Location Communication | Repeater and 1
and Date |and On and | zation |Source| Capa and Sub -system TT&C Chi
Manu- and | Orbit [ Design city Inclination Frequencies Bi
facturer|Launch|Weight | TLife wi
Vehiclef (1bs) l'ime
Molniya 2 | USSR |11/24/] 2756 s/a s’/a s’a s/a 39976 x 183 32-NB channels) 5.7 to 6.4 GHz up, | NB
(F-1) 1971 Mol- Mol- |Mol- [Molniva [km: 65.2°|14 MHz apart: { 3.4 to 4. 2 GHz 10
A lle niya niya |niya |1 (est) 1 WB channel down WE
1 (est)| 1 (esty1 (est) 40
Molniya 2 5/19/ 39094 x474
(F-2) 1972; km; 65.0°
A lle
Molniya 2 9/30/ 39228 x
(F-3) 1972; 1125 km;
A lle 5. 50
Molniya 2 4/5/ 38927 x
(F-5) 1973; 1412 km;
A lle 65,52
Molniya 2 7/11/ 39777 x
(F-6) 1973; 576 km;
A lle 65. 60
Molnlya 2 10/19/ 40588 x
(F-7 1973; 497 km;
A lle 64. 30
Molniya 2 12/25/ 39680 x
(F-8) 1973; 673 km;
Alle 63.0°
Molniya 2 4/26/ 39469 x
(F-9) 1974, 878 km;
A lle 63.50
Molniya 2 L;l/23/ 39127 x
(F-10) 974; 1227 km;
e 63. 00
Molniya 2 12/21/ 39777 x
(F-11) r1974; 575 km;
A lle 63.70
Molniya 2 /6/ 39624 x
(F-12) P975; 726 km;
A lle 63.10
Molniya 2 7/8/ 39612 x
(F-12) 1975; 695 km;
A lle 63.1°




jponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

ration | Repeater and RF Beacon{ Antenna Power EIRP |System | Satellite | Operational Notes
tem TT&C Channel Ampli Figure Status Capability
Frequencies Band fier Of Meriy
width (G/T)
annels] 5.7 to 6.4 GHz up, | NB: s ’a Molniya NB: -10dB/ | Inoper- | s’a Molniya | See Ref.
wpart: | 3.4 to 4.2 GHz 10 MHz: 1 (est) 26dBW OK(es\.i ation 1 (est) (9), (19,
nnel down WB: (est); 1(34). (81)
40 MHz WB:
35dBW
(est).
1
2-17




Table 2

=

Foreign Government Sponsored Communications

SATELLITI SPACECRAFT DATA PAY10AD CHARACTE
Sponsor |Launch|Launch] Orhit [Stabili-JPowe: Power Location Communicatior Repeater RF
and Date |and On and | zation |Source| Capa and Sub-system I'T&( Chuannel
Manu and | Orbit | Desigm city Inclination P'requencies Hand-
facturer|Launch|Weight | TLife width
Vehicle] (Ihsy | Time
Molniya 2| Ussr | 979 s’/a s/a s’a s/a s’/a 39717 x a a ‘a
(F-14) 1975; | F-1 F-1 F-1 F-1 F-1 639 km; F-1 F-1 F-1
Alle 63.0°
Molniya 2 12/17 39870 x
(F-15) 1975; 486 km;
A lle 62. 8RO
o N R
Molniya 3 11/21 Ellip- |Orbit 39559 x
(F-1) 1974 tical cor- 793 km;
orbit; |rect- 63 0°
12- ion
hour |<cys-
period | tem
Molniya 3 414/ 39768 x
(F-2) 1975 586 km;,
63 6°
Molniya 3 11714/ 39755 x
(F-3) 1975 605 km;
63. 00
Molniya 3 12/28/ 39846 x
(F-4) 1975 507 km;
62. 99
Molniva 3 5/12/ 40660 x
(F-5) 1976 405 <l§m:
62.8




ent Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS

OPFRATIONAL DATA

pnication } Repeater \ i Beacon Antenna Powe FIRP |Svysten Satellite COperational Notes
systen TT&C Channel Ampli Figure tatu Capability
Frequencies Band fier Of Merit
width G
s'a s/a s/a s/a s/a s/a In oper- s’a
-1 F-1 F-1 F-1 F-1 F-1 ation F-1
| == = — ]
Video and Uprated
multi-chan- |version
nel radio of
communi- Molniya
cation 1& 2.
See Ref.
(34)
2-18




Table 2~2,

Foreign Government Sponsored Communications S

SATELLITI

SPACECRAFT DATA

PAYTAOAD CHARACT

Sponsor [Launch | Launch] Orhit |Stabili-JPower | Powe: Location Communication | Repeate; nd RF
and Date fand On{ and {zation {Sourcel Capa and Sub-system I'T&C ('hannel
Manu and | Orhit } Design city Inclination Frequencie I3and-
facturer|Launch|Weight | Tife width
Vehiclel (1bs) I'ime
Cosmos 637) UsSr | 3/26/ Geo- 75°-85° 1
1974 syn- TS
chro-
nous
Cosmos 665 6/29/ 39160 Elliptical ;
1974 x 1239 64.3%;
km 718.6
minute
period
Cosmos 667 9/19/ 1467 x Circular:
-668 1974 1468 74.09%
km 115
(ave.) minute
period
(ave.)
Cosmos T11 2/28/ 1500 x Circular; ‘
-718 1975 1480 73.99; |
km 1.15.:5 ]
(ave.) minute
period
(ave.) §
Cosmos 775 1078/ Geo- No data . 1
1975 syn- 0119 !
chro- ,’
nous u
Molniya 1-¢ 7/23/ Solar 900 E s’/a Molniya 2 |5.7 to 6.4 GHz up, [I0 M
1974 Jarray . except NB chan43.4 to 4.2 GH>~ for NB
batter~ nel center fre- |down Ichan
ies quency shifted 40 MHy
7 MHz for
chan
Statsionar 1 12/22 3 axis 99° E - 10 6.2 GHz - 12 MHz w
1975 with E-W up, 714 © 12 MHz |
orbital down |
correc :
tion
system e
[Statsionar 2 1976 350 | 5.75 to 6.2 GHz up,
3.42 to 3. 87 GHz
down
i S WS —




ent Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
mmunication | Repeater and Rr Beacon Antenna Power EIRP }System | Satellite Operational Notes
Sub-system IT&C Channel Ampli Figure Statuce Capability
Frequencies Band fier Of Merit]
width Ty
In oper- Military
ation communi
cations,
See Ref.
(61), (63)
/a Molniya 2 |5.7 to 6.4 GHz up, |10 MHz Audio and
ept NB chan4{3.4 to 4.2 GHz ffor NB video broad-
1 center fre- |down channel s cast capa-
ney shifted K0 MHz bilities
7 MH2 for WB
channels
T
6.2 GHz - 12 MHz Video, tele- | See Ref.
up, 714 - 12 MHz phone and (1)
down telegraph
capabilities
5.75 to 6.2 GHz up, Peak gain In flight
3.42 to 3. 87 GHz 23 dB prepara-
down tion
2-19
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Table 2-2. Foreign Government Sponsored Communications §

| SATELLITE SPACECRATT DATA PAYLOAD CHARACTE
i sponsor [Launch|Launch] Orhit [Stabili-|Power Power Location Communication | Repeater ind R
and Date land On and zation |Source Capa and Sub-system TT&C Channel
Manu and | Orbit | Decigm city Inclination Frequencies Band-
facturer|Launch|Weight Life width
Vehicle] (1hs) I'ime
Ftatsionar 3 | USSR 1976 Geo- |3 axis [Solar 859 I 5.75 to 6.2 GHz up,
i syn- fwith array 3.42 to 3.87 GHz
| chro- [orbital down.
F nous |correc
tion
system
Statsionar 4 1978- 14° W 6.0 to 6.25 GHz up,
1979 3.5 to 3.9 GHz
down
i Statsionar 5 58° E 6.0 to 6.25 GHz up,
: 3.67 to 3.9 GHz
down
i Statsionar 6 1979- 85° E
| 1980
Statsionar 7 140° ¥
Statsionar 8 1980 25° W 5.75 to 6.0 GHz up,
3.42 to 3.67 GHz
down
Statsionar 9 45° E
Statsionar 1( 170° W
]
]
)
5 '__L____J___i




lent Sponsored Communications Satcllite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAL DATA !
wnication | Repeate:r nd R1 Bedcon Antent Power EIRP |System | Satellite Ope rational Notes
~system TT&C Channel Ampli Figure Status Capability

Frequencie Band fie Of Merit
width (G'N

5.75 to 2 up, Peak gain In flight |Telephone,

3.42 to 3.87 GHz 23 dB prepar- telegraph,

down. ation photo -
telegraph,
audio and
video capa-
bilities

6.0 to 6.25 GHz up, In propo-

3.5 to 3.9 GHz sal stage

down

6.0 to 6.25 GHz up,
3.67 to 3.9 GHZ
down

Two antennas

5.75 to 6.0 GHz up,
3.42 to 3.67 GHz
down

- '7"?1:‘_;*4?_&{ g

W

t Sponsored Communications Satellite Characteristics (Cont'd)
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Table 2-2. Foreign Government Sponsored Communications §

i SATELLITE SPACECRAFT DATA PAYLOAD CHARACTI
| Sponsor JLaunch | Launch] Orbit JStabili fPower | Power Location |Communication | Repeate and RF
and Date Jand On and | zation |Source| Capa and Sub-system TT&C Channel
| Manu and Orbit | Design city Inclination Frequencies land-
| facturer{Launch{Weight | [ife width
| Vehicle] (1h<) Time
Communic- {Canada {1177 [1489; (Geo 9 axis [Solar {1260 W 116° w Single conver- |Receives from 14,04Four 85
ations and 1976: |764 syn- |with array; (BOL Flg. 20 sion linear to 14,29 GHz. IMHz
Technology |NASA: |Thor- chro- |momendNi-cd [(1040 W | E-W; 0.6 repeaters. Transmits from rhannel*
Satellite SPAR, [|Delta nous; J‘tum batter-{for ex- High-power 11. 841 to 12. 123 10 MHz
(CTS RCA, 2914 2 yeardwheel lies. periment) TWTA has GHz. Tracking tele-
SED, (AKM) and hy- 220 W for efficiency uplink is 2097.19% |metry.
Bristol drazine| house- greater than MHz, downlink is 1.5 MHz|
Aero- jets. keeping; 507, 2277.5 MHz. com~
space 1000 W mand.
EOL;
Limited
eclipse
capabili-
ty.
Engineer- |Japan/ |1977; |559; Geo- |Spin; |Solar |[107 W 130° 6-channel vi- S-band: 2.1 GHz up,|8. 2 MH1
Ing Test NASDA;|N- 302 syn- |mono- |array; | BOL; + 0,50 bration data 1.7 GHz down. for S-
Satellite, |Mitsu- |launch chro- |pro- |2 Ni- |92 W E-W and |xmtr; S, X, and VHF: 136 MHz band
Type I bishi vehicl nous; |pellant}Cd bat-|EOL; 1. 00 K-band propa- |down, 148 MHz up.
(ETS T Elec- | (AKM) 1 |hydra-|teries [partial |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-
tions. VHF
telemetry and
command tranq
ponder,

Table 2-2. Foreign Government Sponsored Communications Sate



ent Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAL DATA

munication | Repeater uand RF Beacon Antenna Power EIRP |System Satellite Operational Notes
b-system TT&C Channel Ampli Figure Status Capability
Frequencies Band fier Of Merit]
width (G T

e conver- |Receives from 14.0%Four 85 111.7  |Two SH} 2-20 W 159 dBW +2.6 Inoper - Iy vperiments: |[Antenna

linear to 14.29 GHz. INH 2 GHz gimballed TWTAs in dr/ k ation video broad- |coverage
aters. Transmits from ‘hannelsfcar- |parabolic communi-| cast to 8 ft. |depends
-power 11. 843 to 12,123 10 MHz [rier reflectors cations diameter upon

A has GHz. Tracking tele- with 2,59 trans- earth termi- |experi-
ciency uplink is 2097.193 |metry. beamwidth, |ponder. nals, audio ment
ater than MHz, downlink is 1.5 MHz 36.2 dB 1-200 W broadcast, being

h 2277.5 MHz. com-~ maximum TWTA digital data per -
mand, gain, 71.1 for ex- transmission,}formed.
cm. in dia- |peri- TDMA dis- Control
meter, steer{ments. tribution of ET is in
able within |2 W solid] WB informa- [Ottawa.
14.5° cone, |state tion. See
E using ortho- {telemetry Ref. (19),

. gonal polar- |trans- (20), (34),
ization, mitter. (42), (43)
T, T&C uses
1 conical
beam antenn
circular 1
polarization,
169 x 16°
beamwidth.
1 SHF beacon
antenna,

~channel vi- [S-band: 2.1 GHz up,{8.2 MHz{ 1.7 {1 S-band dish,] Solid Xmtr In manu- |} Propagation |See Ref.
1.7 GHz down. for S- GHz |1 X-band dish)| state power facture experiments (45)
VHF: 136 MHz band car- [1 K-band dish| devices. |2W or
down, 148 MHz up. rier |all mechani- 8W for
Coherent signals cally despun VHF.
transmitted at and fed by

11 GHz and at 34 rotary joint.
GHz. All have
RHCP. VHF
4-whip
antenna has
omni-direc-
tional compo-
site LHCP/
RHCP in

xmit and

reve modes.
K-band
antenna cov-
erage pattern
illuminates
main island.

2-21
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Table 2-2.

Foreign Government Sponsored Communications

PAYLOAD CHARA(

i b s A P v A

B T ee———

145.975 to 145.925
MHz.

SATELLITE SPACECRATT DATA
Sponsor [Launch | Launch] Orbit [Stabili [Power Wt Location Communication | Repeate RF
ind Date fand On ind ation |sourcel Capa wnd Sub-systen T &( Chanr
Manu ind Orbit Desipn city Inclination Frequencie lianc
facturer|i.aunch|Weight Life widt]
Vehicle] (1hs) I'ime
Aerosat Comsat | 1978; | TBD Geo- TBD TBD TBD rso » ET-to=5/¢ 1.5435 to 1.5 -0 kH
General| TBD syn- channels, 15 GHz for S/C-t0-A( ] ET-tc
acting chro- S/C=to-E1T 1.645 to 1,66 GH S/C.
for nous; hannels, ! for A/C-to=8/( 10
F.A.A, 7 A/C-to=-S/( 5.0 to 5.125 Gllz S/C-t
ESRO, years channels, 2 for ET-to-8/C. ET.
Canada S/C-to-E1 5.125 10 5.25 GHz (400 k
experimental for S/C~to-ET. and 1
channels, 2 MHz
ET-to-S/C exper
experimental ment:
channels. chann
Oscar 7 AMSAT|11/15/]65;65 |Sun None |[Solar 1461 x 1 Il‘% 2 linear re- 2/10 rcves from 2/10:
1974; syn- array; P‘m: 101. 69) peaters 145. 85 to 145.95 100 k!
piggy - chro- Ni-Cd MHz, xmits from }70/2:
back nous; batter- 29.4 to 29.5 MHz. |50 M
aboard 3 ies 70/2 reves from
Thor~ years 132,125 to 432.175
Delta MHz, xmits from

Tahle

2-9 Commaorcially Qnanaearad Camnoanination



t Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
municition | Repeate { RF Beacon Antenna Power FIRP }Systen Satellite Operational te
-systen T'T&( Channel Amypli Fignire tat Capabhility
Frequencie Rand fiei Of Merit
width (G T
1 135 to 1.5585 S0 kHz TBD TBD THD 23 dBW TBD Proposed I'BD 3 S/«
GHz for S/C-to-AC | ET-to- for system.
1.645 to 1.66 GHz {S/C. A/C, See Ref.
for A/C-to-8/C. 10 55 dBW (47)
5.0 to5.125 GHz |S/C-to- for
for ET-to-S/C. ET. for-
5.125 to 5.25 GHz |400 kHz ward
rimental for S/C-to-ET. and 10 chan-
els, 2 MHz nel, 70
experi- dBW
rimental mental for J
channeld experi
mental
channe
2/10 reves from 2/10: 2.304 |2/10 rcve is |2/10 In oper- (Morse code [Radio
145. 85 to 145.95 100 kHz |GHz, LHCP canted |is 2 W ation telemetry, amateur
MHz, xmits from }70/2: 435.1 Jturnstile, solid teletype
29.4 to 29,5 MHz. |50 MHz |[MHz, [2/10 xmit is [|state; telemetry
70/2 reves from 29.5 |linearly 70/2 is
132, 125 to 432,175 Mfiz, [polarized di- [8 W solid
MHz, xmits from 145.98pole.  70/2 |state;
145, 975 to 145,925 MHz reve and xmit]435. 1
MHz. is RHCP MHz
canted turn- [beacon is
stile. 0.3 W
135.1 MHz solid
beacon is state;
LHCP dipole; |2. 304
2.304 GHz GHz
beacon is beacon is
RHCP dipole. |40 mW
solid

state
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Foreign Government Sponsored Communications §

SATFLLITI

SPAL

ANIK

pPoONsn?
ind
Manu
facture:

Launct

Date

and
Launch
Vehicle

Launc!
ind Or
Orhit
Weight
()

tion

e

EES—

l'elesat
Canada;
HAC

11/9
19723
T'hor
Delta
1914
(AKM)

1250;

654

ANIK IT

420
1973;
Thor-
Delta
1914
(AKN)

chro
nous;

0

years

ANIK I

5/7/
1975:
Thor-
Delta
1914
(AKM)

1500;
904

Spin;
hydra
zine

jets

avrray; {BOLs
2 Ni 220 W
EOL;
pu:'!i‘:\
l‘t‘fl]w (]

capabili

Yy HAC
T T Ry
- nne
Inclina l it Band
| vidth
i a—————— g
1137 W [ line e center fre VH
1° in on uend roeal
il transpor ). M5 f { tr.
0.0° 1WR in 40 MHz step
drive 2 | Xmit center fr
B xmtr quencies fron
to 4. 16 GHz in 1
MHz step el
metry at .19
at 4. 199 GHz.
Commuand at 6_4
GHz
1090 W *
0 V_”l W
and N-S;
0. 09
- ,:<,4
1040 W
0.1° E-W
and N-S;
0. 09

R

Table 2-3.

Commercially Sponsored Communications Si



AD CHARACTERISTI | OPERATIONA i
mut R Beacon] Antenna ‘1[7 P { Sy ste tellit I AT
b-syste Channel Ampl Figure tatu Cay ilit

Band fier Of Merit
widt! (G
line: -, —-1’—_—1 center fre 36 MHz 4.5 Dual-mode 12-5W 33 7.4 In oper 5000 duplex 10 R}
le convi juencies from for each{GHz » ft. dia TWTA dBW |dB K ition audio or 12 channel
transpor . 945 to 6. 34 Hz Jxmtr carriegd meter dish, per fo video chan during
s. 1 WB in 40 MHz step reves verti chan- |[CONUS: nels eclipse,
r drives 12 | Xmit center fre cally, xmits nel -18 dB See Ref,
xmtrs quencies from 3. 72 horizontally, K for (10), 119),
to ¢ 16 GHz in 40 27 dB peak Hawaii (44)
Mz steps. Tele gain, 3° x 8¢
metry at 4. 198 and beam width,
it 4. 199 GHz, illuminates
Commuand at 6. 42 Canada.
GHz Bicone tele

metry an
tenna. Clo-
verleaf com-
mand antenny

Greater
fuel al-
lotment
of 250 lbs
for station
keeping




I'oreign Government Sponsored Communication

SATELLITE

SPACECRA]L

PAYLOAD CHAI

Orbital Test

sSatellite
(OTS)

ind On
Orbit
Weipght
(1hs)

Launch

Lite

I'ime

Communicatior

Repeate

I'"TE&(C Ct

Frequencies B

19803
1000

hro-
nous; 3

years

H0SymM 3

Double conver-
sion, Module A
(MA) has two
WH and two NB
channels, Mo-
dule B (MB) has
two very NB
chains.

SN TR TN 2

14242,

I'Cup is 14125[MA

MHz, NBup is i s

14152, 5 to 14192, 5 |MH

MHz, WHB up is is |
5to 14362, 5 |MH

1C down is (M

11575 MHz, NBdow
is 11490 to 1153(
MHz, WB down is
11580 to 11700 MHz,
MB: Down is11792.9
to 11797.5 MHz, up
is 14455 to 14460
MHz,




sonsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS

I OPERATIONAL DATA

\
ration | Repeate ind R RBeacon Antenna Dower EIRP |Systen Satellite Operational e
tem I'T&( Channe! Ampli FPigure Status Capabilit

Frequencies Band fier Of Merit

width (G T

Bver- [MA: TC up is 14125]MA: NBJ11. 780 [Six circular |4 - 20w | TBD | =3.8 In Mission is to | Forerun-
jle A |[MHz, NBup is is 10 GHz reflectors: 3 [TWTA's iB/ 'K | manufac- feonfirm ner of
two 14152.5 to 14192.5 hl”u, WBjcarr- |Eurobeam ture soundness of |European
o NB |[MHz, WB up is is 120 ier JA(EBA), 2 eneral communi
Mo- [14242,.5 to 14362.5 [MHz. Furobheam B lesign cations
B) has{MHz. TC down is  [MB: 5 (ERB), 1 spot satelite
NB 11575 MHz, NBdowniMHz beam (SB). (ECS) to

is 11490 to 11530
MHz, WB down is
11530 to 11700 MHz

to 11797.5 MHz, up
is 14455 to 14460
MHz,

MB: Down is 117925

Peak gains of
EBA, EBB
and SB are,
respectively,
26.5 dB,

29.1 dB and
35.5 dB. EBA
uses ortho~
gonal polari-
zation. EBB
uses circular
polarization.
SB uses or-
thogonal po-
larization.
EBA is ellip-
tical E-W,
EBB is ellip-
tical WNW-
ESE, both
cover N,
Africa,
Scandinavia,
Middle East.
SB is circular
and centered
on Switzer-
land. EBA:
7.5 x 4, 26°,
EBB: 5° x
3.9, 8B
2.0,

com-
mence in
1930,
See Ref.
(32)

| S
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Table 2-2. Foreign Government Sponsored Communications Satel

SATELLITI SPACIECRAFT DATA PAYLOAD CHARACTE]
pon ey ¢ N“-Tl" [.aun B] Orbit | [Pow ‘ Location Communicatior !"u}u te e R 1
ind Date ind Or ind o1 ures Capa ind u yster g ( hannel
Manu aned Orhit i n city Inclination Frequencie Hand
facturer|Launch|Weight I.ife vidth
Vehicle] (1hs Fime
. L4 e aat s
Symphonie A|Fr/FRG{12/1 884; JGeo- d-axis [Solar 300 W 11.5 W 2 repeaters plink from 5. '™ to 190 MHz
CIFAS 1974; Ot Syn- vith N Jarray; |[BOL; H."‘l -W  Jusing double .03 GHz and frot for cach
onsor-|Thor- chro- liets 2 Ni= N=0W HOLstand N-5; conversion 6,195 to 6,255 GHz.|repeater)
tium Delta it Cd bat-| partial  }0. 1 Downlink from 3.713
2914 teries jeclipse to 3.80 GHz and
(AKM) ""l[mhilil_\' from 3. 97 to 4. 0f
iHz. Telemetry
from 136 to 135 MHz
Command from 148
to 150 MHz.
Symphonie B 8/26/ 11.5°W + Uplink from 6. 32 to
1975; 0.5%E-W 6.41 GHz and from
Thor- and N-S; 6.065 to 6,155 GHz.
i Delta 0.0" [Downlink from 1.095
! 2914 to 4.185 GHz and
! (AKM) from 3.855 to 3.93
? IGHz. TC s/a "A"
|
3 Symphonie C TBD TBD s/a "A"
+
Py
|
-

e N .
Tahle 2.1 Commorecially Qunearod Caninaminatinne Qe



mw

onsor~d Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPFRATIONAT. DATA .
ation | Repeater RE  |Beacon] Antenna | Powe: FIRP [Systen tellite JOperational | Notes |
Pm T & Channel Ampli Figure tatu | i

Frequencie Band fier Of Merit
widt (G "1y
S plink fror .94 to |90 MHz 2-parabolic 2. IW 29 dBW] =15 dB/|{In opera- |1 video with 3]See Ref
ble .03 GHz and f for each xmit antenn: 1t Ox tion audio and 1 (104, (62)
DN 6.195 to 6,285 GHz. Jrepeater ¢ u"l)' with 13 beam yrder-wir
Downlink from 3.71 x 8 BW, one edge circuit per ,..4
to 3.80 GHz an <-w(n'!e rvt!)\m peater, o1
from 3.97 to 4,06 11 E-11 N 192 duplex
iHz, Telemetry with main qudio circuits
2 from 136 to 135 MHz axis U.K. - her repeater
Command from 148 Madagaskar,
to 150 MHz. the other

centered on
13°W-30N
with main
axis Montres!
Buenos Aires
i-horn rcve
antenna,
17.2° BW,
16 dB peak
gain,

[Uplink from 6,32 to
6.11 GHz and from
6.065 to 6. 155 GHz.
i)nwn]ink from 1,095
0 4.185 GHz and
from 3.855 to 3.93
GHz. TC s/a "A"

s/a "A" Ground IMay be
spare placed
over India




Table 2-2.

Foreign Government Sponsored Communicatiol

SATFLLITH SPACECRAFT DATA PAYLOAD CHAR,
Sponsor [Launch|Launch] Orbit |Stabili-[Power | Power Location Communication | Repeater and R
and Date Jand On{ and | zation |Source| Capa and Sub-systen TTEC Cha
Manu- and Orbit | Design city Inclination F'requencies Ba
facturer|Launch|{Weight | Life wic
Vehicle] (1hs) Time

Communi- (Japan’ | 11/77,{1485 a§ Geo- |Spin; [Solar [529W 1359 I 6 double-con- h’“ -barc uplin 6-21
cations NASDA;| Thor-|launch | syn- [hydra- |array; | BOL; +0.1° version K-band |f or: 27.5 to 2 MHz2
Satellite Mitsu- | Delta chro-|zine 1 475W E-W and 2 single - "=z, cownlink char
(CS); bishl 2914 nous; | mono- |Ni-Cd |EOL; and conversion C- f-om 17.7 to 21.2 {for|
a’k’a Electrict (AKM) 3 propel{battery] full N-S; band transpon- | GL.z. C-nand up-  |banc
Medium - |Aero- years|lant eclipse | 09 +0.1° [ders. TDA link from 5.92¢ to |2-2(
Capacity nutronic with capa- preamps for K-|©.425 CHz, down- |MHz
Communi- |Ford redun- bility band; no pre- [link from 2.7 to char
cations dant amps for C- 1.2 GEz: &G for !
Satellite for thrust- band operates at S-band | banc
Experimen- ers and at C-band, S-bz
tal Pur- xmits at 2. 2¢ 1dB
poses *EZ, reves at banc
2.110¢ aad at widt

6.175 CHz. 4MF

Maritime |ESRO; |10/77;| 1015 |Geo- P axis [s/a 360 W 40°E Solid-State S/C to shipz1540 to {2.5
Orbital Tes§ Hawker | Thor- | on- [syn- 0TS EOL; 10.1°E-W | L-band 1542.5 MHz. Ship [in sl
Satellite Siddeley Delta |orbit |chro- limited |and N-S repeater to S/C: 1641.5 to  |to-s
(MAROTS |Dyna- |3914 nous; 3 eclipse 1644.5 MHz. Shore |dire
or OTS 2) |mics (AKM) years. capabi- to S/C: 14490 to tion,
lity 15500 MHz. S/C to |[MHz

shore: 11690 to ship

11700 MHz. shor

dire

ition

Table 2-3. Commercially Sponsored Communications Sa




t Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
fcation | Repeater and RF Beacon| Antenna Power FIRP |System | Satellite | Operational Notes
TT&C Channel Ampli Figure Status Capability
Frequencies Band fier Of .\lz-ri\J
width @GN
~con- |K barc uplink 6-200 3.95 |1 despun hora] 6-5W Output —4.(3{) In manu- | Video, data |Original
K-band Jf o 27.5 to ?1 MHz GHz |reflector used TWTA's |power [dB/ K |facture and audio contract
"Iz, cownlink channels| car- |for C- and K-|for K- |is 34 |for K- capabilities. [let for
irom 17.7 to 21.2 |[for K- rier [band. K-band|band; dBm band; Miscion in- |2 S/C.
nspon- | Gi.z. C-band up- [band: pattern cover 2-5W for K- —5(.(; dB cludes em See Ref,
link from 5.92: to |2-200 main island | TWTA's |band, |/ K ergency com{ (55)
s for K-{ *. 125 CGHz, down- |MHz group with for C- 34.5 for C- munication,
link from 2.7 to channelsg 33 dBi gain at| band; dBm band; S'C control
-2 GEz. T2 &€ for C- beam edge . |TT&C for C- 37 dB/ and svstem
perates at S-band |band. C-band pat- |use 1W |band, K for operation,
arnd at C-band, S-band tern covers |device. |31.5 |S-band experiments
xmits at 2. 288 1dB Japanese dBm at K-band.
*Fz, reves at band- territory with for S-
2.110¢ and at width is 25dBi gain at band.
6.175 GHz. 4MHz. beam edge.
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 shipz1540 to |2.5 MHz L-band Linear- |34 to =14 In manu- |To be used in|Adapta-
1542.5 MHz. Ship |in shore shaped re- ized tran{37 dBMdB/°K  |facture collaboration |tion of
to S/C: 1641.5 to  |to-ship flector (2 sistor PA with two oTs.
1641.5 MHz. Shore |direc- meters in for L- Marisat satelr(‘ommun—
to S/C: 14490 to tion.3. 0 diameter) band. lites. Audio, |ications
15500 MHz. S/C to |[MHz in with edge TWTA high speed  |capacity
shore: 11690 to ship-to- gain of 17,6 |for X- - [data, tele- }influenced
11700 MHz. shore dB. Two band. printer and |by ship
direc- X-hand telex terminals|
Ition horns. This capabilities. |See Ref.
will provide (33)
earth cover-
age extending
from mid-
Atlantic to
Singapore to
Northern
Antarctica to
Scandinavia.

Qnananrad Coammunications Satellite Characteristics (Cont'd)
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Table 2-2. Foreign Government Sponsored Communications |

SATELLITE SPACECRATFT DATA PAYLOAD CHARACT
Sponsor [Launch | Launch} Orhit [Stabili-]Powe; Powe Location Communication | Repeater i R
ind Date [and On ind sation |Source | Capa and Sub-system TTE&C Channel
\lanu ind Orbit | Desigm city Inclination Frequencies Band
facturer|Launch|Weight | Life width

Vehicle] (The) I'ime

Palapa 1 Indo~ 1/8 654 Geo~ | Spin; Solar | 300 W 179 B + Single-conver- | Reves from 5,925 36 MHz
nesia; | 1976; Jon- syn= | hydra-| array;| BOL: 0.1° E-w | sion C-band to 6.425 GHz; xmitg for eacl
HAC |Thor- [orbit | chro- |zine Ni-Cd|[ 220 W transponders; from 3.7 to 4.2 xmtr
IDelta nous; | mono- | batte-| FOL; 1 WB revr GHz; telemetry at
2914 T propelq ries partial driving 12 NB 1.19825, 4.19875,
(AKM) years | lant eclipse xmtrs; redun- 1.19925 GHz; trac «.1
capabi- dant revr. ing at 5.767 GHz.
lity
Palapa I Fall 830 g 1
1977; 0.19 E-W
Thor-
Delta
% 2914
: (AKM)
sirio Italian |6/77; |875; |Geosy-| spin; [solar |118w  [15° w+ 1° [propagation  |SHF: 11.15 to NB:
Nation-{ Thor- | 401 nchro-{hydra-farray; { BOL; E-W g';wd experiments: 12.05 GHz down, 1.5MHz
al Re- |Delta nous; | zine 2 93 W +.3 . (1) absolute 16.95 to 17.85 GHz | WB:
search | 2313 2 jets Ni-Cd | EOL; no N-Sd 0 + |attenuation at  fup. Command at 35 MHz
Coun- ({(AKM) years Ihatter- eclipse 0.3 12 and 18GHz, [136.62, 136.14 and
cil; CIA ies  |capabil- (2) differential [148.26 MHz., Tele-
S.p.A. ity attenuation at  |metry at 11.476,

12 and 18 GHz, |2.2445, 2.2415 and
(3) phase dist- |2.2505 GHz.

ortion at 12GHz.
NB communica~
tions experi-
ment: 12 mult-
iple access tel-
ephone carri-
ers. WB comm+
unications exp-
(cont'd "Notes")




t Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS

OPFRATIONAT

DATA

fcation | Repeater and RF Beacon \ntenna Power IRP |Systen satellite ‘[l perational Not
sten rT&C Channel Ampli Figure Statu Capability
Frequencies Band fier Of Merit
width (G 1)

:
onver- { Reves from 5,925 36 MHz| 5.767 {5 ft. diam- 12-5 W 30 -7 . In 7000 duplex Almaost
»and to 6,425 GHz; xmit{ foreach| GHz [eter parabo- | TWTA's | dBW [dB/ K | gheration | voice or 12 |identical
ders; from 3.7 to 4,2 xmtr c:n'r'ij lic reflector color video jto Westar
vr GHz; telemetry at er with offset channels per| 1. See
12 NB 1. 19825, 4.19875, feed horn con satellite, lef, (59
redun- 1.19925 GHz; track figuration; 50 Mbps daty
P ing at 5.767 GHz. coverage riate per

pattern in- transponder,

cludes Sam:a-|

tra, Java,

West Irian,

Kalimantar

Islands. Up-

link polari-

zation paral-

lel to spin

axis; down

link polar-

ization per-

pendicular

to spin axis.

In manu-
facture

tion SHF: 11.15 to NB: 0.35m SHF  2.9W |31.5 Experiments { 414
ents: |12.05 GHz down,  |1.5MHz paraboloid, | TWTA's|dBW eriment:
lute 16.95 to 17.85 GHz | WB: 22.5 dB gain at ligital or
onat fup. Command at  [35MHz &6 &2 GERE, beam FM video.
8GHz, |136.62, 136.14 and 23.5 dB gain center
rential |145.26 MHz. Tele- ilo ORZ,
onat |metry at 11.476, NHEwBiD
B GHz, |2.2115, 2.2415 and antenna. SHE
e dist- | 2.2505 GHz. soverige ()
b 12GH2 Italy, (2) Cen-
Bimica- tral Europe,
peri- (3) Europe
Bl plus an'th
B2 val- American
e East Coast.
Vesim! SHF xmit
ns exp- LHCP, SHF
Notes") rcve RHCP.

e ——————— e e e
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Table 2-2.

Foreign Government Sponsored Communications Sate

SATELLITI

SPACFCRAFT DATA

PAYLOAD CHARACTERI

ation

sponsor fLaunch {Launchf Orhit [Stabili [Power | Powes Location Communication | Repeater  and R1 Be
and Date Jand On and | zation |Source| Capa and Sub-system TT&C Channel
Manu and | Orbit | Desigm city Inclination Frequencies Band
facturer|Launch|Weight | TLife- width
Vehicle| (1h<) Time
Medium Japan’ |Late 1473 Geo- |3-axis;|Solar [1000W 110° 1 2 single - con-| TT&C: 14 to 50 MHz
Scale Broad}NASDA;|1977; |at syn- |hydra- |array; | BOL; 0.1 version 14. 025 GHz up, and RO
casting roshibalThor- Jlaunchchron-}zine 3 T80W E-W and channels with 11.7 to 11.725 MHz
satellite for|Electric] Delta ous; [mono- |Ni-Cd [EOL; N-S; 0° redundant re- | GHz down. video
Experimen-|General| 2914 3 propel-|batter4partial ceiver and Channel A: 14.25 channel
tal Purpose | Electrigf (AKM) years [lant ies eclipse transmitter. to 14. 3 GHz up, groups:
(BSE) with capabili- Both channels | 11.95 to 12 GHz 430 MHZ
redun- ty use TDA down. Channel B: effecthﬂ
dant preamps. 14.35 to 14. 43 GHz [total B
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 858; | Geo- |Spin |Solar | 360 W 82% E RF-to-RF 6.055 to 6.4 GHz 15 MHz| I
imme-| 458 syn- |with -|array;| BOL; transponder uplink; 3. 855 to
diate chron- | hydra-{Ag-Cd | limited with direct 1.2 GHz downlink
plans ous zine |batter-{eclipse frequency
for jets ies capabil- transtation. WB
imple- ity frequency mod-
ment- ulation.




nent Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPFRATIONAT. DATA
munication | Repeater ind RF Beacon Antenna Power FIRP |Svsten Satellite Operational Notes
b-system TT&C Channel Ampli Figure Statue Capability
Frequencies Band fier Of NMerit
width (G T
ingle - con- | TT&C: 14 to 50 MHz S-band turn-|2-100W TBD | TBD In manu- |Miesion in 28/C
ion 14. 025 GHz up, and 80 stile antennal TWTA'S facture |cludes exper-|being
Is with | 11.7 to 11.725 MHz for TT&C; iments to built.
dant re GHz down, video K-band an evaluate per- | See Ref.
er and Channel A: 14. 25 channel tenna is formance of |(53), (54)
smitter. to 14. 3 GHz up, groups: elliptical ground sy<
channels | 11.95 to 12 GHz 430 MH; dish reflec tems, exper-
TDA down. Channel B: |effectivd tor with mul iments of
amps. 14. 35 to 14. 43 GHz | total BW tibeam pat- loperational
up, 12.05 to 12,13 tern to pro- techniques for
GHz down, vide main- [broadcasting
Telemetry and island cover satellite cys-
ranging downlink age (MIC) Lems,expe ri-
is 2.2 GHz « and out- ments of S/C
command and island cover lcontrol tech-
ranging is 2.1 age (OI1C). niques, exper
GHz . MIC has imental video
37dB xmit and voice sig
gain at beam al trans-
edge,41. 5 mis<ion
dB rcve gai
OIC has
28dB xmit
gain at beam
edge. K-
band antenna
uses 3-horn
feed.
F-to-RF 6.055 to 6.4 GHz  B45 MHz|140 3.12 ft. par-| TWTA 48 Proposed |Video, audio,
sponder uplink; 3.855 to MHz abolic ant- dBW data and fac-
direct 1.2 GHz downlink kignal |enna, mech- simile.
ency on |anically de- Multiple ac-
slation. WB comm-|spun with :”s ,"’ f”th
- - erminals.
u::'cy mod- and 5.1 BW, 1560 duplex
telephone and|
1 video capa-|
city, or 1800
full duplex
telephone
capacity.
2-28




Table 2-3.

Commercially Sponsored Communication

SATELLIT}

SPACECRAFT DATA

PAY1LOAD CHARA

Sponsor [Launch | Launch] Orbit JStahili - Powe Power Location |Communication | Repeater u 1]
and Date fand On md | zation [Source| Capa and Sub-systetn TT & Chan
Manu and Orbit | Desigm city Inclination Frequencie lian
facturer]Launch}Weight Life widt
Vehicle| (1bs) Time
Westar 1 Western4/13/ [1270; |Geo- [Spin; {Solar 300W 997 W 2 Single conver- [Receive center fre-112-3
Union; |1974; [549 syn- hydra-Jarray; [BOL; 0.1” E-W |sion redundant |quencies from MHz
HAC |Thor- chro~ }zine Ni-Cd 220 W and N-5; receiver, WB [5945 to 6385 MU~z cham
Delta nous; |jets batter-EOL., 009 receiver drives [in 40 MHz steps,
2914 7 ies Limited transmitters. Transmit center
(AKM) years eclipse frequencies from
capabil- 3720 to 1160 MHz
ity in 40 MHz step
Telemetry at
1198. 25, 4198.75,
1199. 25 MHz.
Westar II 10/10/ 123.5° W
1974 20,19 E-
Thor- W and N-
Delta S 0.0°
2914
(AKM)
Westar I TBD TBD




ly Sponsored Communications Satellite Characteristics

PAYLOAD CHARACTERISTICS

Transmit center
frequencies from
3720 to 4160 MHz
in 40 MHz steps.
Telemetry at

ized feed
horns. 27 dB
gain at beam
edge. Cover-
age to CONUS
has beam-
width of

6.8 x 3.59.

8. 09 spot
beam to
Hawaii and
Alaska. Re-
ceive polar-
ization paral-

for
Alaska
and
Hawaii

28000 FDM
simplex
audio chan-
nels, or 1.44
Gbps sim-
plex. Each
transponder
has 1 video
or 50 Mbps
data rate in
SCPC mode.
7000 duplex
audio cir-
cuits per

OPERATIONATL DATA
pnication H--;uw'-w——w o R Beacon Antenna Power Inp Vste Satellite Operational Note
=systern: TT&(C Channe! Ampli Figure Status Capability
Frequencie Band fie: Of Merit
width (G’
Receive center fre-|12-36  |5767 |60 inch 12-5W 33 dBW -6 dB/ |In oper- System capa-| See Ref.
dundant [quencies from MHz MHz [|parabolic TWTAs |[for oK ation city (2 satel- |(19), (48),
WB 5945 to 6385 MH channels ceflector with CONUS lites) is 24 (19)
r drives |in 10 MHz steps. 4 dual-polar- 26 dBW video or

lel to spin satellite.
axis. Trans-
mit polar-
ization per-
pendicular
to spin axis.
Perman-
ent loca-
tion 91°
w.
Ground -
spare.
2-29




Table 2-3.

Commercially Sponsored Communications S

SATELLITE SPACECRAFT DATA PAYLOAD CHARACT
Sponsor [Launch | Launch] Orbit [Stabili | Powe Powe Location |Communication | Repeate 1 IE
ind Date Jand On and | zation |Source| Capa and Sub-system I'T&( (hannel
AManu ind Orbit | Design city Inclination Frequencies Band-
facturer|Launch|Weight Life width
Vehicle| (Ihs) rime
Comstar A |Comsat [5/14/ B285; [GeosymSpin; [Solar [760 W 1280 W Single conver~ |Vertical transmit 24-36
Generald1976; R741 t‘hr()— hydra-~ |array. | BOL, %0,10 sion. 2 WB center frequencies |MHz
HAC |Atlas hous; 7 |zine Batter4{ 610 E E-W md working re- from 3720 to 4160 [trans-
Cen- P’uurs. jets, ies. EOL. N-S ceivers with MHz in 40 MH ponders
taur Limited one-for-one steps. Vertical
(AKM) 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 41%0
Miiz in 46 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 8/22/ 119° W
1976; =100
Atlas E-W and
Cent- N-S
aur
(AKM)
Comstar C Fall 128° W
1976; 1+ 0.1
Atlas E-W and
Cent- N-S
aur
(AKM)
Comstar D TBD TBD




ly Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONATL DATA
Repeater and Antenna Power EIRP satellite Operational Note
TT&C Ampli Statuce Capability
Frequencies fier
Vertical transmit 2 gridded 24-5W 33 In Approxim- 19 GHz
center frequencies retiectors, FTWTAs. [dBW to operation |ately 14100 and 28,6
from 3720 to 4160 one vertically|2-1. 5W JCONUY duplex audio |GHz ex-
MHz in 40 MHz polarized, TWT Hawaii circuits peri-
steps. Vertical one horizon=- |drivers. |Puerto mental
receive center fre- tally polar- Rico trans-
quencies from 5915 ized. Verti- or mitters
to 6385 MHz in 10 cally polar- Alaska carried
MHz steps. Horiz- ized reflec- only, on-board,
ontal transmit tor fed by 5- 31 dB See Ref.
center frequencies horn array, dBW tc (19), (56),
from 3740 to 4130 horizontally CONUY (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
steps. Telemetry
at 3700.5 and 4198
MHz. Command
from 5925 to 5928
MHz.

Telemetry
and command
bicone anten-
nas. 6 milli-
meter wave
experimental
horns. CONUS]
broad beam

coverage,
Alaska,
Hawaii and
Puerto Rico
spot beam
coverage.

In launch
prepara-
tion

Spare

2-30




Table 2-3. Commercially Sponsored Communications Sz
SATELLITI SPACECRAFT DA PAYLOAD CHARACT
3 spensor JLaunch ] Launch] Orhit JStahil Powe Power T.ocatios Communlication | Repenter ndd i1
3 and Date Jand On and sation |Source | Capa ind Sub-systen T & Channe!
Manu indd Orhit | De<ign city Inclination I requencies Hand
facturerjLaunchjWeight Life width
Vehicle] (1hs) lime
Satcom A |RCA 12/12/12000; |JGeo- |3 axis: [Solar [770 W 1199 w = |24 single - con-|Downlink: 24-36
Glob- 1975; 1020 syn- hydra- fJarray; |BOL; 0.19 E-W [|version repeat- fhorizontal center MHz
f com; Thor- chro- [zine |3 Ni-Cd550 W and N-S; [ers. Redundant [frequencies from channel
RCA Delta nous; |jets hatter-|{EOL; full [0.0° revr/driver 3.74 to 4.158 GHz in]with fre
AED 3914 3 ies eclipse configuration. }10 MHz steps, ver=-lquency
(AKM) years capabili- tical center fre- spectru
ty quencies from 3,72 |re-use.
o to 4.16 GHz in 10 |Com-
MHz steps. mand
Uplink: has 3

horizontal center MHz BV
frequencies from
5.945 to 6.3%5 GHz
in 40 MHz steps,

. vertical center fre-
quencies from

] 5.965 to 6.405 in

{ 40 MHz steps. Tele
metry at 4.1995 and
at 3.7005 GHz.

: i Command at 6.4235
: uHz
{

y

]

B

|




————

ez T ——————

Sponsored Communications Satellite Characteristics (Cont'd)

) 14
¥
E PAYLOAD CHARACTERISTICS PERATIONAL DATA
pleation | Repeater R Beacon Antenni ] Powe EIRP |Systen Satollite Operational Notes
ystem ITa( ("hanne! Anipli Figure Status Capability
Frequencies Band fier Of Merit
width (G Ty
le - con-|Downlink: 24-36 Rang- |2 horizontally] 24 ~ 5W [32 dBW '-)T dB/ |In oper- I video with [See Ref.
|repeat- lhorizontal center MHz ing polarized and| TWTA's Jto K for |ation audio or 900 [(19), (35)
pdundant |frequencies from channels|tones |2 vertically CONUSCONUS; half-duplex
river 3.74 to .18 GHz in]with fre4at 35. 1|polarized re- 26 dBW =10 dB/| audio or 641
pation. |10 MHz steps, ver- Jquency (Hz, flectors. to K for Mbps data
tical center fre- spectrun}283. 4 |Horn has six Hawaii | Hawaii per channel
quencies from 3,72 |re-use. |Hz, feeds. Beamsy
to +.16 GH in 10 Com- 3.9681|1 and 3 cover
MHz steps. mand MHz, |CONUS and
Uplink: has 3 |27.777]Alaska with

horizontal center
frequencies from
5.945 to 6,335 GHz
in 10 MHz steps,
vertical center fre-
quencies from
5.965 to 6,405 in
40 MHz steps. Tele
metry at 4.1995 and
at 3.7005 GHz.
Command at 6.4235
GHz

MHz BW,

kHz

beam size
8.40 x 3.29,
gain of 29.9
dB at beam
center and
26.5 dB at
beam edge,
both hori-
zontally
polarized.
Beams 2 & 4
cover CONUS
and Alaska
with beam
size 8.4° x
3.29, gain of
30 dB at bea
center and
26.5 dB at
beam edge,
both verti-
cally polari-
zed. Beam 5
covers
Hawaii with
beam size
2.60 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
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Table 2-3.

Commercially Sponsored Communications Sa

(AKM)

SATELLITI SPACECRAFT DATA PAYLOAD CHARACTE
sponsor [Launch | Launch) Orhit [Stabili-fPowe: Powe Locatior Communication Repeuate: RI
ind Date |and On ind | zation jSource| Capa and Sub-system TT&C Channel
Manu and Orbit | Design city Inclination I requencic I3and-
facturer|Launch|Weight | Tife width
Vehicle] (1hs) Time
Satcom A RCA s/a s/a s/a s/a s/a s/a s/a s/a
(cont'd) Glob- vAM A" L UAM AN A gApt HAY
com;
RCA
AED
Satcom B 3/26/ 1220 W
1976; £0,1°
Thor- E-W and
Delta N-S
3914
(AKM)
Satcom C 10/ 99° W
1976; I o.10
Thor- E-W and
Delta N-§
3914




Yy Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTVRISTICS OPERATIONAYL DATA
munication | Repeater ind RF Beacon Antenna Power EIRP |Svstem Satellite Operational Notes
system TT&C Channel Ampli Figure Statu Capability
Frequencies Band fier Of Merit
width (G
s/a s/a s/a s/a [2.69 x 19, s/a s/a s/a In s/a
e YA A" reA "A'" Jgain of 29.4 HAN LIAKS A operation AN

dB at beam
center and
28.9 dB at
beam edge,
vertically
polarized

In
manufac-
ture

2-32
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Table 2-3.

Commercially Sponsored Communications Sa

for S/C-to-E"1
civil communi-
L-band
repeater for
S/C-to-S/C
links.

cations.

6.1765 GHz,

SATELLITE SPACECRAFT DATA PAYLOAD CHARACT
sponsor {Launch i Launch) Orbit IStabili-Powe) Power Location Communication | Repeater and 58]
and Date land On ind zation |Source | Capa ind Sub-system I'T&(C Channel
AManu and Orhit } Design city Inclination Frequencies Iiand
facturer|Launch|Weight | Life width
Vehicle] (1hs) Iime
Marisat A Comsat |2/19 1445; |Geo-  |Spin; Solar |330 W 15" W; 1-WB and 2-NB |C-band uplink from |WB
Generakf 1976; [ 730 syn- fhydra- larray; {BOL; 2,4° UHF channels ]6.42 to 6,421 GHz. JUHF:
HAC |Thor chro- |zine Ni-Cd {300 W for maritime L-band uplink from | 450 kHz;
Delta nous ; {jets batter-l EFOL; communications] 1. 63585 to 1.6425 NB
2914 8§ ies full ecli- (currently GHz. UHF uplink |UHF:
(AKM) years pse capa- leased by at 300 MHz., Com~- |24 kHz;
bility U, 5. N.je €- mand and ranging i MHz
band repeater |from 6.1725 to for L/C

and C/L

B —




Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPFRATIONAL DATA o
pication | Repeater and RF Beacon| Antenna Powe: FIRP |System | Satellite Operational Notes
ystem I'T&( Channel Ampli Figure Status Capability

Frequencies Band fier Of Merit
width (G'T)
ad 2-NB | C-band uplink from {WB "Track-=|UHFE helical |5W L.- Lband{ ~17 dB |In oper- |Telephony, See Ref,
annels 5.42 to 6.424 GHz, |UHF: ing at farray, 14dB [band all Ay ation real-time 50), (51)
ritime I.-band uplink from {450 kHzg1.5415{gain at beam }TWTA. UHF is]for L/ telegraphy,
Bnications] 1. 6355 to 1,6425 NB GHz; |eenter, RHCH3-level 20 2y facsimile,
tly GHz. UHF uplink JUHF: tele= [12.6 dB gain |L-band dBW; [|-~25.4 data, broad-
by at 300 MHz. Com~ |24 kHz; [metry [at earth edge.[TWTA wi aB/ "k casting.
). C- mand and ranging I MHz lat L-band heli-~ |with UHF for C
fepeater | from 6.1725 to for L/C |3.9455]cal array, power only is| L
-to-ET |6.1765 GHz. and C/Idand at [RHCP, 17.8 |outputs of|26
pmmurni- 3. 9545{dB gain at 7w, 30 W1 dBW.
. L-band GHz |beam center, |60 W C-
er for 14.2 dB gain band:
to-S/C at beam edge. all
C-band cir- UHT i
cular xmit 18.8
horn, LHCP; dBW;
C-band cir- no
cular reve UHF i
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. 14
edge, Omni- dBW,
directional for WH
command UHF ig
cloverleaf, 28
-1.5 dB gain. dBW.
Linearly These
polarized are
telemetry repre-
bicone, 0 dB senta-
gain. Antenna tive
3 coverage oper-
from Indian ating
Ocean to ArcH modes
tic Sea to
Gulf of Mexi-
co to Antarc-
tic Ocean.
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Table 2-3.

Commercially Sponsored Communications S

SATELLITI

SPACECRAFT DATA

PAYLOAD CHARAC

Marisat B

Sponsor
and
Manu
facturer

I.aunch
Date
and

Launch

Vehicle

Launch
and On
Orhit
Weight
(1bs)

(el it
ind
Design
Life

I'inie

Stabili

zation

Powe

[ource

Inclinatior

Communication

Sub-system

Repeater and
TT&C
Frequenciecs

RF
Channe
Band-
width

Comsat
Generald
HAC

6/9/
1976;
Thor-
Delta
2914
(AKM)

Marisat C

12/
1976;
Thor-
Delta
2914
(AKM)

s/a

AT

s/a
A

AT

176.5% Wi

260

TBD

s/a
AT

Intelsat III
(F-2)

Intelsat;|
TRW

12/18/
1968;
TAD
(AKM)

Intelsat III
(F-3)

2/5/
1969;
TAD
(AKM)

Intelsat III
(F-4)

5/22/
1969;
TAD
(AKM)

Intelsat 11
(F-6)

1/15/
1970;
TAD
(AKM)

647;
334

Geo-
syn-
chro-
nous;
5
years

Spin;
hydra-
zine
jets

sSolar

array;
Ni-Cd
battery

160 W
BOL

309 W
BLHT

2 independent
linear single-
conversion
repeaters

s/a F-3 except
redundant revr

Uplink from 5. 93 to
6.155 GHz and from
6.195 to .42 GHz.
Downlink from
3.705 to 3.93 GHz
and from 3. 97 to
1,195 GHz. Tele-
metry from 3, 933 tq
3.967 GHz. Com-
mand at 6.175 GHz.

225 ME
for eac
repeat(
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tially Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA
fommunication | Repeate: ind R1 Beacon Antenna Power e ten satellite Operational Notes
Sub-system I'T&( Channel Ampli Figure tatus Capahility

Frequencic Band fie Of Merit
width (G T
s/a s/a s/a S/t Antennas s/a s/a s/a In
A Al KA " B s/a Maris:t H b A it B operation A'
A. Coverage
from Arctic
Ocean to
Indian Ocean
to Pacific
Ocean to
Antarctic
Ocean,
In manu- Ground
facture spare
! independent Uplink from 5. 93 to [225 MH#3. 95 1 mechani- 92-12 W 22 dBW —’7n In reservel 1500 circuits{6 dB of
inear single- |4 155 GHz and from|for each{GHz at|cally despun |TWTA's [per dB/ K plus 4 video |repeater
onversion 5.195 to 6.12 GHz. |repeater]30 dBmjconical horn repeiat channels or |gain lost.
repeaters Downlink from with flat plate er at combin- See Ref
3.705 to 3.93 GHz reflector, beam ations there-|(5), (10),
and from 3.97 to 249/14.5° edge of. (19), (30)
1,195 GHz. Tele- beamwidth at
metry from 3, 933 tc 4/6 GHz,
3.967 GHz. Com- gain of 16dB/
mand at 6.175 GHz. 21dB at 4/6
GHz. Xmit
RHCP, rcve
LHCP.
1/a F=3 except
redundant revr
2-34
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Table 2-3.

Commercially Sponsored Communications §

PAYLOAD CHARACT

SATELLITI SPACECRATT DATA
Sponsor [Launch | Launch| Orbit [Stabili [Power | Power Location |Communication | Repeater and RF
and Date fand On ind fzation {Source [ Capa wrid Suhb-systen TT&(  hannel
NManu and Orbit | De<iim city Inclination Frequencie Hand-
facturer|Launch|Weight | Tife width
Vehicle] (1he) l'ime
Intelsat IV |Intelsat;]5/22/ 31205 |Geo- |Spin; [Solar |569 W 62,99 E 12 linear or Uplink center fre- |36 MHZ
(F-1) HAC (19 1610 syn- hydra-farray; | BOL; % 0.129 limiting (com- |quencies from 5. 95 |per x‘e-q"
Atlas chro- |zine 2 160 W E-W and |mand selectablefto 6.1 GHz in 10 peater |
Cen- nous; |jets Ni-Cd | EOL; % 0.250 single conver- |MHz steps.
taur (s batter-{partial N-S; 0.09]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
6.168 to 6,182
GHz. Telemetry
at 3.9475 and at
3.9525 GHz.
]
1
|
{
|
|
|
|
{
Intelsat [V 12/15/ 1740 §
(F-8) 1974; £, 19
Atlas E-W and
ICentaur| % 0.25°
‘AKM) N-S; 0.6
Intelsat IV 1/25/ 10 w - |
(F-2) 1971; 0.12° E-
Atlas W and *
Cen- 0.25° N-§;
taur 0.1°
(AKM)




[’Sponsored Communi

cations Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS

OPERATIONAL

DATA

munication
b-systen

Repeater and
rre&c
Frequencies

RF

Band
width

Channel

Beacon

Antenna Power
Ampli

fier

FIRP

Svstem
Figure
Of Merit

(G

Satellite

Status

Operational

Capahility

Note:

linear or

iting (com-
d selectabley

e conver-
r(‘pt‘:lle*r.s',
dant revr,

Uplink center fre-
quencies from 5. 95
to 6.4 GHz in 40
MHz steps.
Downlink center
frequencies from
3.725 to 1. 175 GHz
in 40 MHz steps.
Command from
6.168 to 6.182
GHz. Telemetry
at 3.9475 and at
3.9525 GHz.

36 MHz
per re«
peater

395

GHz at
30 dBn

2-EC reve
and 2-EC
xmit conical
horns with
flat plate re-
flectors, 2-
50 inch non-
steerable
parabolic SB

2-1.
TWTA

reflectors
for both reve
and xmit.
Xmit beam
width 170/
4.5° for EC/
SB mode,
Xmit gain
20.5 dB/
31.7dB for
EC/SB mode.
Xmit RHCP,
reve LHCP.
1 omni-
directional
command
reve antenna,
1 omni-
directional
telemetry
xmit antenna.

12-6 W

TWTA's.
Revr has
5 W

drivers

99

22.5
dBW/
34.2
dBW
per req
peater
in EC/
SB
mode.

-lsb(‘.
dB/ K

In oper~
ation

In
reserve

Average of
3750 circuits
plus 2 video
channels

See Ref.
(5), (10),
(19), (29),
(30)
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Table 2-3. Commercially Sponsored Communications Sat

SATELLITE SPACFCRATT DATA PAYLOAD CHARACTE)
Sponsor |Launch | Launch| Orhit [Stabili-JPower | Power Location Communication | Repeater  and K1 1
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 1.ife width
Vehicle] (Ibs) Time
Intelsat IV fintelsat;] 12/19 | s/a s/a s/a s/a s/a 34.5° W s/a s/a s/a
(F-3) HAC 1971 F-1 F-1 F-1 F-1 -1 to.120 F-1 F-1 F-1
Atlas E-W and
Cen- to.250
taur N-S;
(AKM) 0.1°2
Intelsat 1V 1/22/ 1799 E
(F-4) 1972; .09
Atlas E-W and
Cen- £0.25°
taur N-S; 0.1°
(AKM)
Intelsat IV 6/13/ 60° E
(F-5) 1972; +0.12°
Atlas E-W and
Cen- 2 0.25°
taur N-S; 0.0°
(AKM)
Intelsat IV 8/23/ 19.5° W
(F-T) 1973; Z0.12°
Atlas E-W and
Cen- t 9. 250
taur N-S; 0.1°
ﬁ (AKM)




Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS

OPERATIONAL DATA

nication | Repeater uand RY Beacon \ntenni Power EIRP |System | Satellite | Operational Note:s
system TT&C Channel Ampli Figure Status Capability
Frequencies Band fier Of Merit}
width (G Ty

s/a s/a s/a s/a s/a s/a s/a s/a |In reserve s/a
=]
2-36
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Table 2-3.

———

Commercially Sponsored Communications Sa

(AKM)

SATELLITE SPACECRAFT DATA PAYTL.OAD CHARACTE
Sponsor [Launch ] Launch] Orbit |Stabili-|Powe: Power Location Communication | Repeater ur iy 1
and Date |and On and | zation |Source| Capa- and Sub-system TT&C Channel
Manu and Orbit J Design city Inclination Frequencie jand
facturer|Launch|Weight | Life- width
Vehicle| (Ihs) l'ime
Intelsat IVAfintelsat:;]9/25/ | 3240; |Geo~ [Dual Solar |708 W 24,59 W |20 repeaters; Uplink from 5, 932 |36 MHz
(F~-1) HAC 1975; | 1820 |syn- |spin; array; | BOL; 0,19 1 in EC mode, [to 6,418 GH per re-
Atlas chro~ fhydra- |2 600 W E-W and 16 in AC and Downlink from 3. 70%peater in
Cen- nous; |zine Ni-Cd |FOL; N-S; 0.2? [SB mode to 4.193 GH single
taur 7 jets batter-|partial Command from carrier
(AKM) years ies eclipse 6. 168 to 6. 152 GHz.|mode;
capabili- Telemetry at 32.4
ty 3.9475 and at MHz per
3.9525 GHz. repeater
in multi-
Iple car-
rier
mode
Intelsat VA 1/29/ 29.5° N
(F-2) 1976; 2012
Atlas E-W and
Cen- N-S; 0.19
taur
(AKM)
Intelsat IVA 12/ TBD
(F-3) 1976;
Atlas
Cen=-
taur
(AKM)
Intelsat V  [Intelsat; [1978 TBD |Geo~ 3 TBD TBD TBD 27 repeaters. Down at 4 and at 2,28
eronu-land be- syn- | axis S/C will use 11 GHz. GHz ef-
ronic= |yond; chro- beam separationf Uplink at 6 and fective
Ford [Atlas nous; and dual polari-|at 14 GHz.
or HAC |Cen- (rd zation
taur years




Sponsored Communications Satellite Characteristics (Cont'd)

PAYTOAD CHARACTERISTICS OPERATIONAL DATA
fcation | Repeater and R Beacon| Antenna Power FIRP [System | Satellite [ Operational Notes
ystem TT&EC Channel Amphi Fipgure Status Capability
Frequencies Band fier Of Merit]
width (G T
aters; Uplink from 5.932 |36 MHz 2-53 inch -6 W 22,0 :IH dis/ In oper- Average of 6-IVA
mode, [to 6.418 GHz. per re- xmit and TWTA's [dBW K in ation 6250 circuits {flight
C and Downlink from 3. 70" F)v:m‘: inf 1-35 inch in EC 26.0 EC plus 2 video |[models,
to 4. 193 GHz. single reve re- mode apw/ | mode; channels See Ref.
Command from carrier flectors. 1- [16-5W 29.0 f,] ! '_”‘/ (19), (29),
6. 168 to 6. 132 GHz. Imode; EC xmit hornTWTA's |dBW K in (30)
Telemetry at 32. 4 1-EC rcve in AC and]per AC and
3. 9475 and at MHz per horn. Com- |SB mode. |repeat SB
3. 9525 GHz. repeater bined capa- er at | mode
in multi bility is 1-EC beam
ple car- reve, 1-EC edge i
rier xmit, 2-AC EC/ "‘
mode reve, 2-AC AC/SB
xmit, 6-SB mode,
xmit antenna s resp-
2 beacon ectiv-
horns. 2 ely
omni-direc-

tional tele-
metry xmit
antennas.
Xmit RHCP,
reve LHCP,

In munu-,
facture

aters. Down at 4 and at 2,28 TBD |Multiple spot TBD TBD TBD Proposed 12000 cir- See Ref.

1 use 11 GHz. GHz ef- beams, fre- cuits plus 1 | (36)
separation| Uplink at 6 and fective quency reuse. color video

1 polari-|at 14 GHz. channel
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Table 2-3. Commercially Sponsored Communications

SATELLITE SPACECRAFT DATA PAYTLOAD CHARAC
Sponsor |Launch | Launch] Orhit |Stabili JPower | Power Location |Communication | Repeate ind RF
and Date land On and | zation |Source Capa ind Sub-system IT&(C Channe
Manu and | Orhit | Desipn city Inclination Frequencie Band-
facturer|Launch|Weight | Tife width
Vehicle] (1hs) lime
Unnamed Satellite|Pri- 2000; |Geo- |Spin or|Solar |TBD; Primary Single conver- |Uplink center freq- | %-54
Three- Busi- Jmary }J1115 syn- |3 axis, Jarray; Jpartial at 12209 W, |sion. Medium | uencies (GH2) MHz
Satellite ness launch chro- |TBD. [Ni-Cd Jeclipse secondary |level, linear 14.031, 14,092, channe
System Systemslfirst nous; batter-|capabil- |at 1109 W, | solid state 14.153, 14,214, for toti
(SBS); |quarte i ies ity Station drivers. 14,275, 14.336, of 500
Manu- 1979, years., keeping to 14.397, 14.458 MHz,
facturer|Second be £ 0.05° Downlink cente:
not ary E-W and frequencies ‘GHz):
4 specif - |launch N-S. 11,738, 11.792,
ied to |second 11.853, 11.914,
1 date quarter 11.975, 12.036,
1979 12.097, 12.158,
Third T, T&C uplink at
flight 6.€ and 14.0 GHz.
model T, T&C downlink at
is 4.19775, 4.19725,
ground 11,701 and 12. 199
spare. GHz. Back-up
Thor- telemetry is
Delta 4.19725 GHz.
3914
(AKM)
i
|
|
|
-




hlly Sponsored Communications Satellite Characteristics (Cont'd)

PAYLOAD CHARACTERISTICS OPERATIONAL DATA
llr'muniv ition | Repeater and RE Beacon| Antenna Power EIRP ﬁ: n Satellite Operational Notes
pb-system PRRC Channel Ampli 1 g tatue Capability
Frequencies Band fier T Meri
width UE I
ﬂe conver- |Uplink center freq- | 8-54 One 60 ¢m. 12-20W 12 In proposal] Data rate will] Region 1
B. Medium }uencies (GH): MHz parabolic F'WTA' dBwW tage approach 41 [is in
el, linear 14.031, 14,092, channel § receive (include in Mbps per eastern
id state 14,153, 14,214, for total antenna. 1 spare Region 1 s B transponder, | Kentucky J
vers. 14. 275, 14.336, of 500 One or two Total R1 1; 38 b, in Region 2
14.397, 14.458 MHz, 65 cm. para-foutput dBwW reg ([ is cen-
Downlink center bolic trans- (‘nl'nnumi in - tered in
frequencies ‘GHz): mit antennas. grations Regior southern
11.7731, 11.792, Transmitted hur,n-y will 2 Pennsyl-
11.853, 11.914, signals are  fwill be vania and
11.975, 12,036, linearly pol- {2W in the A in Utah.

12.097, 12.158,

I', T&C uplink at
6.0 and 14.0 GHz.
T, T&C downlink at
1. 19775, 4.19725,
11.701 and 12, 199
GHz. Back-up
telemetry is
1.19725 GHz.

arized paral-H GHz
lel to equa-
torial plane.
Received
signals are
linearly pol-
arized and
orthogonal to
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 hroad
beam 6 GHz
rcve antenna,)
one broad
beam 12 GHz7|-
rcve antenna.

0. 1W in
fthe 12

band, and

GHz band

See Ref.
(A1)
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GLOSSARY

HATH refers to flight model "A'" of a program series
AC area coverage

A/C, a/c aircraft

ADM advanced development model

Ag-Cd silver-cadmium

a/k/a also known as

AKM apogee kick mctor

Alle Soviet A-2 -e launch vehicle

AMSAT Radio Amateur Satellite Corporation

ATS Applications (Advanced) Technology Satellite
ave. average

bps bits per second

BOL beginning of life

BwW bandwidth, beam width

CH channel

CIA S.p.A. Compagnia Industriale Aerospaziale

cm. centimeter

C/LL, C=1, C-band to L-band

comsat communication satellite

CONUS Continental United States

cp circular polarization

dB decibel

dBi decibels of antenna gain referred to isotropic radiator
dBm decibels of power referred to one milliwatt
dBW decibels of power referred to one watt

DCA Defense Communications Agency

DNC defocused narrow coverage

DOD, DoD Department of Defense

G-1




GIL.OSSARY (Cont'd.)

i
i domsat domestic communication satellite
down (link) spacecraft transmitting
DSCS Defense Satellite Communications System 1
BB east
E EC earth coverage
E EDM engineering development model
; EIRP effective isotropic radiated power
‘k EOL end of life
ESE cast-southeast
ESRO European Space Research Organization
Est., est. estimated
ET earth terminal
» E-W east-west
E F.A.A. Federal Aviation Administration
', I'DM frequency division multiplexing
, FDMA frequency division multiple access
1 FM frequency modulation
E« F-1 refers to flight model '"1'" of a program series
E‘ Fr/IFRG France/Federal Republic of Germany
g ft, foot, feet
‘ Ghps gigabits per second
{. G. E. General Electric Co.
GHz gigahertz
GSFC Goddard Space Flight Center
HAC Hughes Aircraft Company
Hz hertz
Ir intermediate frequency ‘
IMPATT (diode) impact avalanche transit time diode ‘
G-2 |




O .
K

kbps
kHz
km.
kW
L/€, L-C
Ibs
LES
LHCP
m

M1

MA
MB
MBA
AMbps
MHz
MIT
MMD
MMW, mmw
mW
N., N
NASA
NASDA
NATO
NB
Ni-Cd
N-S
PA

I - . | |

GLOSSARY (Cont'd.)

degrees kelvin

Kilobits per second

kilohertz

kilometers

kilowatt

L-band to C-bhand

pounds

Lincoln Experimental Satellite
left-hand circular polarization
meter, meters

Molniya 1

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

power amplifier

G-3




GLOSSARY (Cont'd.)

| preamp preamplifier |
I PSK phase shift keying 1
RCA Radio Corporation of America ’i
I Ve, FeVE receive, receiver {
| Ref. reference
}F RF radio frequency
& RHCP right-hand circular polarization
,} See S south
f S/A, s/a same as
| SAMSO Space and Missile Systems Organization
: SB spot beam
| SBS Satellite Business Systems
; S/€, s/fc spacecraft
SCPC single channel per carrier
,” SED SED Systems, Ltd.
SHT super high frequency
i Si silicon
SPAR SPAR Aerospace Products, Ltd.
;; STS Space Transport System (Shuttle)
E. TAD Thrust-augmented Delta
TBD to be determined
| TC telemetry and command
TDA tunnel diode amplifier
TDMA time division multiple access
TRW TRW Systems Group
Ty T&C telemetry, tracking and command

|
Ty teletype |
|




TWT, TWTA
UHF

U.K.

up (link)

U. S, AP,
U.S.N.
VHE
vocoded
w., W

WB

WNW

xmit, xmtr
2/10

70/2

GLOSSARY (Cont'd.)

traveling wave tube (amplifier)

ultra high frequency
United Kingdom
spacecraft receiving
United States Air lorce
United States Navy
very high frequency
voice coded

west, watt

wideband, wide beam
west-northwest
transmit, transmitter
2 meter-to-10 meter

70 centimeter-to-2 meter
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ETS II
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Intelsat IVA
Intelsat V
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