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document de fin, s a preliminary baseline sy$tcm wHch is 
ct to change as :1. result.,.!'( :,st11.1ics now in progress. 
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I I 

Section 1 .. 

I 
d~:&ign, development,. and test requirements for the Rela/ Satellite 

' 
I' I f 
' I ' System., All elemM1ts and contrac:.:: e!!d items of the Relay Satellit~:: : 
I : : . : , , :; 

Syst~~ :sliall confo-rn with the :requirements delineated herein. , , ,, 

i : 
, I 

1. I The R£ lay Satellite System is an element of the Electro i · 
' ,,· :,'1· i, ' i· ! ' 

Optical lrru" ging (EOI) System. One Imaging 

' ; I 

Satellites, ,therwise: :referred to in this rocument as low 
i I 1 , 

j: 

,, attitude vehtcles, ar~ deployed in 2,80 ;NJ\ i 
1

circular1 s.'-'n 
1 

; i 1 • : t· · · I : 
, I' I ' ' 

• synchro!lOllS 'orbits. vehicles transmit encrypted 

to either: o! two 

:J.~itl:~ satet1itcs j~~·d e~clus~v• ly by the £OI
1 

' ' 

I ii i I ' i , ', 
System wh~.ch are in view :or a:.:dedicated :~eceiving Facility 

located nea:r Image data ac~uired when 

: , not: in view' 1Jr a Relai Satellit~'""Wiff be :reCorded: on board 
, , , i , , , 1·' , . , , 

the Imagin~ 'Satellite tbr t~an~~ission to i Relay Satel!ite' 

·, at a later tfr:rfo~ · The <lo.ta are rec~rded at the Receiving 

! Facility and t,ransmittecl via microwave link to an 

-~nier-, 
I . \tl.' fl .·: - .. w·.;•., 
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Operation/Proc~s,ing Facility in Washhgton where HJe 
, . I 

irnagt: data a_ re· processed !..>r u1H: py p!-,otointerp:-ete:r-$ • 
. - . I 

i Etapsed time from image aequisHfoni to hard copy outJut 
I 

I image wiH 1i!!' lest than one hour. (Z) I 

! 
I 
! 
I . ,. 

L_ __________ _ •zau~ch: , 

and posi~i?i.ing o! ;the Relay Gat:-IJit.cs • 
' ' ' ' Once on station, ' , . I 

I ! 
, :I ,, , i , •, '. 

the Rela.y 5ttellite:s \'!\:ill be :ope:ratid:natly contrJU~d and . . . I 

'.'l&ed :only ~Y' the customer through ~i_s ,i;,·oun~ sta_tivG wh.ic 
1 i . ; : i , i , ! I , I I I , : 

will also control and operate:the EdI sateilites. 
i 

Re lay Sa.te'i:Htes are, positioned, Sc~ sup .. >ort' will I only be I ' I • I 

I 

~equired:1~ren the c~stome~: ~ete'.rmJne~: ',hat ~n e:r;nergefcy 

e:dsta!r an'tl!lvhen ,tests to] exe'.:rcise the emergency capability 
: " , ·'I . . ,,. , 1 , • .. • • ''.j , , 1, , , , 

I - ' . I . I I i ,, ' ' • i : I . ' , , i 

aire: de~i~~4, by the <::iustomet. · :, (Z) '
1 

. ·. . . ·.1· '" ! ! , I', . I ., . . 
f ' ' ' 

, 1 ·: , , . i 

Section 2. AEplic!;~le Documents - The followlng do~uments, of 
I ~ I ' ! 

the lexact issue shohm, form: a part .o! this specHication to the 
·I-•: 

1 

- i I · , . , · 

extdn:t sphci!ied hetein. In 'the event of conflict ·between documents I 

· ;efJ!enC~d he1'e aJJ oth~r d~tail content of S~ctLns 3 'and 4 to . · 

fol!J~. t~e detaUclntent of Sections 3 and 4 •hail be considered a 

supefUe~i~g re<juir~ment. . 

;I i i 

;, 
: I 

ll 19"' l'I, 
~~'JJ!, j 
'· i.r' 1• -- I"\~:-.:. :.-, • ~i•,· .ii ' 
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SpecHicat:ions 

FeJeral 

·M:1tit.ary 

I 

c~n~:ractor 
I 

Standards 
I, 
! 

MiIU:ary 

I I 

I • ! Contractor 
I i 

! . 
'i I I I . . 

Section 3.: Rcq~~jrements 

3.1 Perfozmance :The Relay Satellite (R /$) System 
,I ' I , ' 

i. consists: of two relay satellites at 
L__ _________ ~ 

Either I</S will receive data !:ront a low altitude vehicle 
; , , : I j .• I 

I; I I : I 

· when thf" ve~icle is in the satellite's fi~ld of view and relay 

t~e data to 'a CONUS Jround receiving &"'tion (G/SJ I 
, ~~_;_~'---------~--_L_~---------- I ' I 
' , located 
• I ; !: 

Each 
I 

I R'/S shall s·dp:,nri ,nnly one l<'w, ~lt.itude vehi..-l- ftt a time. ! {?; 

1 , , '1 . 1 11 i ; I ' 

I j I 

i I I I . I 

~ : The primary function C1f the R /S is to re Ii'y widebatjd 
,------------'-~~: ~ . . I, 

!rom a low altitude vehicle to the CONUS 
' '! 

(G/S). Telemetry_. tracking, and command data will also 
! 

I 

. be transmitted via the R /Sas des("ribed below and in Figure 

! -.cu-,, I"' "' .•. '• 
I ,~· .. 

Approved for Release: 2021/04/08 __905097 485 
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11y-stern rnuH na·.re a high dcgrei€! (jf .hol~til'.)n from th~ ie~r.th 
• • > I 

satellite pritna ry frequencies a:rc csta'l!-ilhhed in the 

I The G /S tC> sate !lite IL_in_k_~ L-~~-~-C--, CTI 1~· 1,1 ---,-----~---

The 

R /s::must ha•.rie SGLS eompatibiltty to providte £or initial 
, : , . I 

: 1: ' ! 1 1 

: inje,~:tion and positioning operations and Ic·r back-up operation. 
: ' I I 

I 

' 

The two R /S wUI be lor.:atr.d east an1 we Rt =>f the 
I 

I 

:ground statiun at locations such that the f round station i, i I , : 

antenna elcva.ti(ln will be between 5° and ;o0 above the -
11' I 

, I 

horizon. More' precise locations "'ill be furnished in a .1 

'I: I 
I ' 

later l"evi.El:h.,n of this specification.. For Ehe purposes of I : r 

i ' i 

this specific atio;n, the R /S over the PacHk is designated 
I : ' ' ,' I ' i ' 
: ' i I , , 

B./s No. 1 and the R /S over the Atlantic a. .s R /S No. 2. 

i 
, I , , , 

The following are the R/S performance requirements: , I • 
I I I : I I 

I I : ; ' ! ' : i ! 

, {The l~nks are ,identified in Figure 3-1 "S~tellite System 
I .- : I 

1ep. loymcnt If) , , I 

, , I 
I • : : I 

• ' I I 

I 
a .. , Provide fo:rL__~ ___ data reception at a 

BYE-7976-69 
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! 
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I 
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I 

RELAY SATELLITE SY~:TEM 

--- --- ..... --- --- ..___ ..........._ ...,.. ...... 

COMMUNICATION LINK l'DENTIP'ICATION 

. ,,, 
'• 

I 

, , ~·1 · ~,ri,,,,,_.,, ~· , '_ ,' '~ '.•1 I • ,, I ' I 

' : I i 

' ' ' 

j ! 

com.m•nd ~and'3:":rac:ki:ng 
' i 

I I 
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i 

,1·, 

I 
I 

' 

:1 

' ·1 

I, 
I! 

I 

I 
! 

!requ•imcy ot from a low altitude vehicle, 
'---.-----

{Link l}, and transmission to th•~ ground at a 

!requenr.y of 
I 

(Link 2). 

: I", 

b. Pro~ipc. !or! ~ffn,smiswi~•.i:;. of corrpnands, 

and rangf:ng d;tb, .at a h·equcn~y o~ I to a low 

alt:itude
1 

vehicle (Link 3). · 
I ! i I 

• I 

: • c. P:rovl~,e;Jo:rjr~~:eption of a eoded;beacon 

signaf front the ground Jo .be usec". for autotr.ack at 

a !r~qu~ncy of (Link 4). Upon acquisition 

all tricking shall be automatic. 

d. Provide ,for ,a~;~uisit~on iand tracking 

usii.,g Li:nk 1. Upon acquisition, :.ill tracking shall 
i 

be .automatic_' 

I 
I . 

j ! 
I 

' ' : , I i '1' ; 

. e. Provid~ for a SOLS telemetry link (Link 

5) •. Thi$ down link from th.e R /S to the G /S is !or 
. I . . , 

transmhsion of R./S te-lemet:ry ar.d ranging signals 
I. . 

and doe not include data !rom the low altitude 

vehicle. 

I .tllllllllf"'Wl°"i 
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I 
I 
I 

I 
I. 

i 
! ' 

' I' 

I 
• i 

-P.ro,;.ide foi- a S.G LS cot:nmand and . . . ' 

rangfog link (I...inJ,: 6J. This up-tirtk carries command 

and :ranging data addr~,;sed to either the R/S or low 

aUitude vehicle. Data addresse:·t to the !ow aitit•..1de 

vehicle fa retransmitted over Link 3. Protection 

,I agdnst1jamming h not nr.cessary but coding is 
I 

' I 
I 

I 
, I 

r~cruired so as to prevent accidental or deliberate 

co1nmarid of the R /5 by other than the user. 
i 

g. Any R/S sha,U :.pot be allowed to d
1

rift n1ore 

thr.,~ .±_, ~~

1

, i_n longi_t~de [ove~; its uietufli.fe. 
1 • I 

1
1 i ii Ii,', /" ! ! ! i l1 I• · 1, I '' ,,I' ' , ', 

' .i I I I I••, I 

design a~d pt!rfo:rmance. 

: i 

.. , i~I- The CJat~llite antenna !or, Links 5 and 6 
I 

' ab1.1l pro:vfde for hemispherical coverage. 

j : Eitlie:r ~ /S # l' 'o~: #2 shall!'
1

be capable of 

be~.ng, mc;-ved to the 1po1titio~.i,ol the other:'sateIHte 
, f,,I !1' :•1: 1 1l \ l 'I : :: . i I i 

i! tw!c~:d\1r!ng its u:Jlt,;; 11ire~ Th~jtot-,1 time to: re-• 
i I I ' I i I 

:i podtichfthc'sateilite shall'nhtexcced five days. 

I, i ' 
i i i 
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3. 1. l Performance Charnctcristicl!l- -· 
.•-

3. l. 1. l _OpP.ratioE&· The following are the 

the operational requi.rl!'ments of the R /S syst~m: 

"i 
': i 

i. 
i 

a. Both R /S shall be capable of providing 

continuous support for Lfnk 4,. i.e., they 

. shall be capable- of autotr a eking the G /S on a. 

· contfnuous basis. 

b. Both :R /S shall be capable of providing 

· support'!or Link l for 

autot:rack or data. transmi.s sion. 
i I 
i I 

for 

'. 
c. Both R /S shall be ~apable of provicUng 

1

1 1

1 i I ' I :. : ' 
1

support for Link~' :2 and 3 .fo~ I per 

day. 
I 
I 

• I 

d. Both R /S shall be cai: ~ble of providing 
I 

· support for Links 
1
5 and 6 for normal operational 

_1 • • • j: . . i 
~upport de the ,a/S plus per day '1 

I 11 
. : 

' ' 

~upport for com:m.:.nding ',he low altitude 
! ' ' ' 
i 

vehic lf'l vi.a Link 3. 
I 

I t1~,( L,i. 

' BYE-7976-69 
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I t ~: •. ,J , 
111,.,,J,1,; t * -

fac.e with a fow altitude ve!dc:Ie ,u,,gm~ntii a giroune 
; '· : j ' 

I 

sta~ion segment,; and the USA:F"' Satellite Control 
I 

Fac·dity (SCF). 
! 

The :::iystem !hall bt? designed to satisfy the 

following requiremet.~!:: 
. i 
l I 

a. Li:nk 1 - ReceF:tion from Lo'"' Altitude Vehicle 

! : 

I 

I 
I' 

I' 

band) 

n~~~;;.; s1sn~1 Power _~----l(rec~ive ' 

I 
signal 90wer is defined so that when multi-

: . I . . . , : 

plied by antenna gain, it yield.a the signal • 
. ' ' i, ' ' ' 
• power at thJ antenna lee~ outpu.t waveguide) 

I 

Dynamic Ra2:tS:!:. ... 10 db 
I, 
I 

I: 
Receive A11tenna Subs:rstem Characteristics 

I I I ' '1, 

axial ratio~ 2. 5 db. 
; ' 'I I 
t:rackin.g acc~.&t·ac:y ~ I o. s db loss 

I 

I ,, ,, 
,'i 
'I 

! 

,1 

. i I 

I 
BYE-7976-69 
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I 
i I 

: . ' 
: c::. 

antr.nna temperature = earth in view 

b. Litik 2 - Re lat # I or ll~ Gro•.md 

,E. F • .f'reguencI = TBF (in the 

band) 

Baseh~nd Characteristics :.: TBF 

: !,.Modulator C~aracterist.ics :::: TBF 
I 
I , 

!Transmitter Characteristics 

! ;Phase Linearity = TBF 

Amplitude Linearity ::: T BF: 

AM to PM Convetlsation ::: TBF 
, , i, I 

• Spurious and Harmonic Signals ::: 
I ' TBF 

, , I 

, Out-of-Band Noise .. TBF 
'i : I ,; 

I -, , 
'i Rela 

i: • ' ' i i ' : : • 
i Effective Radiated Power = 
, , I , I,, 

j I 1, I 
l Ii 

I.Axial rati~ ~ 2. 5 :db 
i i ,' ' ': ' 
I : I!!! I ' 

:rracking a.cc,urac:y1
~. 5 db loss 

i I ';, I 

i, I 'i;' 
I. : , 

M ~ .. Relay /11 or #2 t~ Low Altitude Vehicle 
I 

i ! 

R; F. Frequencx: ::: TBF (in the 

band) 
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PRELIMINARY ?ERFORMANCE AND DESIGN REQUIREMENTS 

FOil THE RELAY SATEL:.ITE SYSTEM* 

*This document def;n,.s a p:-eliminary baseline sy ~em which is 
::•.•bJ·ect to change a~- a result of s_tydies now in prJgress. 
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PERFORMANCE AND DESIGN _REQUIRE1'1IENTS 

FOR THE RELAY SATELLITE SYSTEM 

Section I. §.s?~ - This specification establishes the performa~ce, 

design, devclopmc· t, and test requirements for the R~Jay SatcJHk 

System. All elem1 nts and contract end items of the Relay Satellit~ 

System shall conform with t! ...... :equirements dclir,eated herein. 

l. l The Relay Satellite System is an element of the Electro- g 

Optical Im"'6 ~ng (EOI) System. Imaging 

Satellites, otherwise referred to in this ,.focument as low 

altitude veh'cles, ~.re .:leployed in 280 NM circular, sun 

.-- synchronous orbits. These vehicles transmit encrypted 

to either of two 

elay satellites used exclusively by the EOI 

System whi<. h are in view of a dedicated Receiving Facility 

located near Image data acquired when 

not in view of a Relay Satellite-'\vill be recorded on board 

the Imaging Satellite for transmission to a Relay Satellite 

at a later time. The data are rec~rded at the Receiving 

Facility and transmitted via mi.cro,vave link to an 

1. n :i ~ ,; ··J :, •• # .. 

h:m:,• 
~

• ,.,_t".,.. . . 
• 

BYE-7976-69 
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Operation/Processing Facility whe!"e the 

imace dab arerocessed for use 1,>y photointerpreters. 

Elapsed time from image acquisition to hard copy output 

image will be 
~--------~ 

launch, 

and positic.1ing of the Relay Sai:ellitei;~ · Once on station, 

the Relay Satellites wU(be operationally controlled and. 

used only by the customer tl>rough his gr-c., md station which 

wili also control and operate th~ EOi satellites, After the 

R~lay SateHites are p;si!i:::-ned, SCF su:.port will only be 

required when the customer determines that an emergency 

exists and when tests to exercise the 1emergency capability 

are desired by the customer. (Z) 

Section 2. AEJ?.Iic;:i.ble Documents - The follov.~ng documents, of 

the exact issue shewn, form a part of this spcdfication to the 

txteut spe:dficd he1t~11. In the eve:nt of conflic: ue:~wicen <lut.:un1ents 

referenced here and other detail content of Sections 3 a,ici 4 to 
. --.. 

· follow, the detail c.ontent of Sections 3 and 4 s!-:<111 ue considered a 

E'upcrseding requirement. 

BYE-7976-69 
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Specifications 

Federal 

Military 

· Contractor 

Standards 

Mi1itary 

Cortractor 

Section 3. Requirements -

3.1 Performance - The Relay Satellite (R/S) System 

consists or two 1:'elay satellites at 

Either R/S will receive data from a low "lltitude vehicle 

when the v-=hicle is in the satellite's fieH of view and relay 

the d~ta tc, a CONUS ground receiving shtion (G /S) 

located Each. 

The prirpary function~ the R/S is to relay 
~---~ 

from a low altitude vehir:le to the CONUS 

(G/S). Telemetry, tracking, and command data will also 

be transmitted via the R /Sas described below and in Tigure 

BYE-7976-69 
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3-1 "Relay Satellite System Deployment. 11 Thi=' entire 

. system m-:ist have a high degree oUsoktion from the earth 

environment; the1 efore, the low altitude vehicle and relay 

HteUite pri~-ry frequencies are established_ in the· 
.• •• ,: ~<'' ... • ., : • , ., • •, '~." •••••• ; 

L___ __ ---" 

The G/S fo satelii.te li.~k·· 

andthe.~a~l down-Unk frequenq· is in th1 ] 'fi1e 
',•_,' • ' ' L_,_ ___ ---" 

r:./s must have SGLS cornpatibility to provide for initial 

injection ar1 positioning operations and for back-up Op<!ration. 

The two R/S will be .located east and west of the . . ~ .. 

. . 

1round ·stab.on 'it locations sue~ that the f;round station 

antenna ele ✓ation will be between 5° and 10° above the 

_horizon, _More pre~i~~ati~ns will be··.turnished in a 

later revis~on of this specification. For the purposes of 

this specir...~ation, tile R/S over the Pacific is designalt:d 

R/S.No. 1 .. nd the R/S over the Atlantic as R/S No. :Z. 

« 
The foilowing are the Rh, performance :requirements: 

(':;'he links .are identified in Fig:ure 3-1 11Satellite System 

Deployment"'} 

a. Provide for ecepticu1 at a 
L_,_ _____ ~ 

'?" !\r, ~~, 
ll_t·•,:, .• 

' . 

. 
. . .. 
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.frequency of~--~from a low c>!titudc vehicle, 

(Link 1), an~ transmission tq the- ground at a 

frequency of {Link 2}.i" 

b. Provide for transmission of commands 

and ranging data at a frequen•~y orc=Jto;; low 

altitude vehicle (Link 3). 

. 
c. Provi~..: for reception of a coded beacon 

signal from the ground to be used for autotrack at 

\ 
a freque_11s:y of[ ~Link 4). Upon acquisiti,..-: 

all tracking shall be automatic. 

cl. Provide for acquisition and tracking 

~-·"lit.g Link l. Upon acquisitir>n, ,.n tracking shall 

be automatic. 

e. Provide for a SGL<:i tel..?metry link (Link 

5), This down link from the R/S to the G/S is for 

transmission of R/5._ teiemetry and ranging signals 

and does not include data frozn. the low altitude 

BYE-7976-69 
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f. Provide for a SGLS command and 

ranging link (Link 6}. This up-Hrk carries command 

and ranging data addressed to either the R /S or low 

8.lF.tude vehicle:. D:i.ta addressed to the low altitude 

vehicle is retransmitted over Lli.k 3. Protection 

against jan:..n.i.,g is not neccss.-ry but coding is 

' 
required so as to prevent accide;1tal or deliberate 

command of the R/S by other th:-.n the user . 

. h~ .AU relay satellites ~hill be of id~ntic~l 

desig~'~f;d- perfcir·mance. 

i. The satellite antenna for Links 5 and 6 

shall provide for hemispherical coverage. 

being moved to the po.)ition of the other satellite 

twke during its useful life. Tha total time to re­

position the satellite shall not exceed five. d:=i-ys. 

-
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