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1. 0 SCOPE 

This lunctiona11pcc:Hicat\or1 o! the Rel:ay Network {ai1, to 

define the deaign re<.tJirements and to csta.blish tpJ1 minimum per!or-
, ,i 

' { ~ 
I ,\. 

manc:e iegui:rements that must be provided ta achi-!?ve the ove ra.11 
, . I 

' i I 
I 

mi ssionl objectives .. 

I
'''• ' ' ' 

I ! 

! i 
' i 
I I 
' ' 

i 

2 .. 0 AP:PLICABLE DOCUlvtENTATION 
i : ' . I 

, , I 
i · I i . I 

2 .. 1 . Syatem lnt~:r.face Speclfication (To be supplied) 

I
I ' • . ' I I ' I . I 

l ,I ' I I f • 2 Titan WC ·system Specification (Launch Environment} 
1 

, I 1 , • ' , , 1 
'I ' I : ' ' ..• 

I I ! 

3. 0 R:F:;,LA Y NETWORl< REQUIREMENTS . 
1 

I 'I 'i I I ) ! ' ' 

i ! ! , ! I l : ! I '11 

,.: 1 ' Functional De-sc:ription ... Relay Netwo·:·k 

· 1 • ; T~•\;Retty Netw~~k lstiatl;[~ons~st 1~ ~oeaspw~ 
l
kelA}1: Satelll~e~:i d.edicat~a ~o :p~~~tde' ,Je:.urly~iorid~wide 

, ':t::J~~e ud ,lal:•tiffle ii~;.y ~,imbBion',, :ltemeJy, and 
:1'· · ; 1 · , • • I .: · • · ·1 , 

1 : l 1 '. ~ I :·' : , I 1, ' ' I ,, 1 ' : 

f "~+nd d:'ta ~etwee{}~te llt~el an~[}ro,{nd •t1ti"_':5· . 
: i : : 1 ! ' i i,· : i · 1.-. , : . :· ,, 

1 

w~e1:,~~ti~
1
~a.~ /if~~rf~-~e~11are ,~rv:n :in; ~~gui-~ 3.j l r 1 _between 

the R~1ay Ne'JJ:r-k; and 1i~ ~l
1

80Ciat~d1 sy,ic~·;eletrients .. : The. 
;· !, !I I ! I ,, ; ! '. : ! ' ' I 
i .. ' I I : i : ' • : ' ' 

f'requf'ncy ptani describe~' irt. Section l .. 8 i~ ~.sed, on'
1 

i 

' I ' ' ' •• I 'I 'I, . ' ': . I ! . ' I 
I ; ( ! : i ' ! : 

I 1 ' • j 
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Each Relay Satellite shalt proviJe the 

ncceseuu·y capability to transfor by !r4':quency trans­

' lation techniques ;...11 signals between the :Mia sion 
! 

1

1 I 

SattlHtc and the Ground Station. The relay t:rahs!er 
! I 

I 

1 

func.:t~ on of each signal at carrier or subcarrier 

• level shall; be fully comp:&tible with all ,ystem element5 

and s~ll ill:troduce rninimum perforrnance degradation 
I i I ' ' 

• ( 
1 

• 1 db) relat!ve to the specified ffig~al-to-noise ratio 

' . ' 

. at either the Ground Station or Mi e sion Satellite 

termh:.:1ls a:1 stated in Re!erence z. 1. 

I ' 

'I 

I ' 

I I 

I 

' The imagirig data ch;innel shall c~ 
: l · . , . . • · i · 
I I ' ' I ' ' • ' • ; 

:dire,ctly frequency t:ranslatediat earrier level .. 
; i I ~-' ' I 

' I . ! 

:3. 1J l. Z T~~emetry D~ta Ch~nnel 
1 

,! The 1 6peratiotia1 te1erJetry data], c::hannel 
I 

: ' ' . . ·1 , I 
. . I i . , 1 I 

:f:rom the Mis
1

siort Satellite Ahalt be demodulated 
I ' I ••·• 

• I !

1 

i.: '_. · , i ·. . , . ' i 
• I . : I : ' • ,'. ' I 

at tarrier level !or translati6n at 11Jubcarrier 
; : :I J 
I ;I'-

1 level.· Freq~ency ~ultiplexhig techn5.ques shall 
: ' i :l \ 'I, I j 
I I : I : ' ' ' ~ ! I ' : .' I , : . ' : 

; be ,utilized tp; cumbi~~ the R ?lay Satellite's · 
: ., , I 

i : . ' • ' 

tel~metry at baseband level Io; modulation at 
: ' 1 : ' i L ! I : i ~ • 1 

i I, i ' . · · · · 

' - 3 - ' ~_ ....... , 
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Oround StnUon,. 

I. 

' i 

The operational <:c,mri,a.nd data channel 
• ' I I 

thall be tin1e mulU.plexed uHlh.ing appropriate 
',I I : ' ' I 

I I ' ' 

:,ddressing techniqttca to provide command . 
,I I 

' 
1 , ,4ata to both:the Relay SatetlHte and the Mission 

' I ' I 

I I 

:satellite., i rthis chan.nel shall, be demodulated 
I,: ' I : : I !: I ' 

at carriexi l~vel and continuously ttansla.ted at 
I
: I ' i ' . I, : ' • ' 

, i I ' : , I• , , 

' 'I I I : ' 
iubcar:rier basebiand level for re ... modul.ation I 
: i ! I I I 
'I J ;. 

and t:ransmissio11 to the Misa~on S~tE"llit~ .. 
: I I I ' 'i ', ,, i • 

I ''i I ,: ! '. 'I I I l 

3. 1
1

~.z ;~ssion T~ttlli~e :. ,' 
1 

, : i 
: , i 

1 

· ,1: : I , 
1 

• ' · ' • I 

i : I Ii The Mi:1•lon Satellite shall he in a inear--polar 
' j :: I i ' . I 

o:rbit at 100 300 rililes :altitude .. 1 The configuration' 
I , i ' j i , , I 1: , 

I : : I : I :; ; l i i I i· : I : i I "~ \. • I 

, deec:a·:lption and requirementl!I are a••~ specified in 
. , I ·11' I . I 1 

. \ 
I ' I I ' ' I ~ 

Re!ererice z. 1. ' 
1 

, : • I, ' ',' II 
: I !t 

': I ' , , I ,I ' i 1 ,1· 

3. l .. 3 :6:round ~er~inals ' ,! I 
I I I ' l i 
I i I , I 

• : Ground support will be provided as required 
·I.I : , . . 1 , , • 1· 

• I ' ' i 
I · i ; , , i • • ' 

by missd:on phases ~o a~hieve operational deploym.ent 
I ·I I I ' '' ' ' I ' \ .' i j I I '' : i \ I •· i i : 

of the Relay Network.. ' · ' I 1 

, 

, . ! I 

. 3,. 1. 3 .. 1 \ Launch 

' During the launch .phase, each Relay 
··1 ·' J : : 

' Satellite's per(ounance will be molnHored via I ' I • ' 

i 'i' / I . 

- 4 -41 911•r ~ ... ~-~ ~1,.t:-A I I 
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! ' I i 

telem~t:ry sigdais: :relay~d through the 

launch vehicle; to ;the ~astern Test Range (ETR) 

facilities. · The launch vehicle will provide an i ' ' , , . I 

. , I , 
• ' I ' 

nec::~s~~ry trafking, te:Jcme-try, and command 
I 

I I I 

signalfll cornpatible to.ETR required to assure 
i I I' 

111:u::ceo!!ul launch of.the RcJay Satellites: • 
., : I ' I 

• 3., L. 3~ 2 Orbiial 
' ' 
: ,I I 

After ~rbit itis<n·tiOll and separation !ram 
i I ] j ' ~ \ :. I ' 

i 
. ,I 

the booster, 
I ' I,! 

I :: ! '. ' 

t~~ ~el~~)~tellite: will be $uppo:rted 

I:, . : I 

as required by:the Satellite Control Facility. 
I I : 

· {SC F'): to pro~-,de range aJ,d range rate tracking, 
:: i ,: ,i i 
,I I: I ' 

telem~try ~ and command v:L 
'I ' ,I I i ~--,-----,----------_J 

I i . I . I ' :: : i 

comt+tible I eqt1ipmatlt iJ~F~~re1;1~~ if• 3). } 'f'hi~ 
: ! / .. , .. ' , . I i ,! i ' i 

:rt; b_ y th.(j i_

1S~F 1• lw1, :(jr·ld-w!d __ ei iand pi:l_IJ 
, ., 1 1, , I , I,., · ' , ',, .,.I I I 111 , I 'iii' i Ii,,, ; ,I 

i :; ·I ' ; : :: : : I : : I •• ' :• 

~1i11~r:~~i~a~fif~f10m~ffl°tf ,t~01lff1al::~cgf~1,~~ . 
. ~ ~i.4vide:or ·: [~eterfuinaM,onJ ;p~rfo~C~ 

·:!!/11lilPiill'_,· __ 1:1 /11'_ 
1iil: .•! ' !.1 i,d i:rl>l_:ti:l!,1!1'' 1_) Iii; ': 1_, 1_1, 1,.;_•1:' ;: ·1: ii i _'I 

! ... , 1 , .. Ii :. : {:: l p , : :. • r : . , : .: . I 1 ::· ~ i . i . 1. I: , ~: I. . , 

IX\Qtl~ ort...ng! reduxi~cy :,~witGhing piio:r to 
'II, 111,111,: :1L1 i ,, ! I ,:, li_H1l:ii),il•II ·: iili' :1111

1 d' ,; :1: ii': '1_,.' 

1 • •• i , , :: • I , ; ! 
1 
i 1 : , ;: ; ' i ! :1 ' • · 

, 1, "'l I j , , · . ·, •, , · · I I ona: ' uf 1 ' •. • , 

1
, ·: ii 1

• 

•! ,11 1 
,, i I' I,: it :I :' ! 11 

, I I 

;.1~, ·Mi~~lan I ,i: : 
I ' ! ' I ' ' , Ii' II I ' 1: ! 

'.I ,i ·. Duriiil't~hei ml~~ibn: opeJations b~ th~ 
' ,, ' • I 1] ,, 1, ii i 

! . i ,I I' 
' ' I :, i ' ' I I I ' I 

. Mis. lOn Satellite, the Relay Network &?iall 
' ·. i i ,·11 : : ii : ' 

' ; ; I !: ', I 

relay all mission data, 
! ; I ' 

I, ii i l,i 

I I 

I 
! 

telemetry~ and ~ominand 
i ' I 

! I 

i: 

; ! 

;; 1 ! - 5 -
_,.......,..1--1t~• I : \ 

· Approved f9[ l3-eleas_e: 2021/04/08 C05097486 



I 
• <ii 

, I , 

./, 

• I 

' . 

i 
! , 

il' 1 '1 I. 

Approved for Release: 2021/04/08 C05097486 

data betwceQMission SateUite~--~-_J 
I 

I 

,tnd the Grounrl Station. AH nO!rmal S0:Fj 
, :: .. ,,. I , ., 

;;1.u,ptort ,0£ the f(ela:y •~~two.r'kiwHl ·~ ... ,iuipeD<h,d 
: .. :·: '.'' . , , . ,, I : . , , . 

:dufing .misfiicn operatiotls •. 

' 

I, ' ! ' ' I ; 'I I 11 ',, ! "i I I ' 

th~I Groun,f~tation i,hal! pe r{oi:Jmi: rang~ ~nd : l: 

' I 
I 

e :rate trac:king of, the Re1ay Satell~te 
',,:! , ' ,: Ii! : ,, 1 i!l.'."•I '. ::: j ,: !1 : ' 

.utfiJ,.~~ lequf Pffient a& :.-~quire6to 
:, 11 'I I I ' ' I i 

::up4aate orbitempb~me1ris, dabf.. : I! nece::;sary, 
' 'I I I i I ' 

' ' ' : tht _ • • junks will f erve u a backup to 

:,proVide op~rationa1 command, and telemetry 
'.i I I 'I· ' ' : I ' ' i ,, : ' 11, 1: i, ' 
: 11 ! · , 1' I ' : ', ' 

1 ! 1 1igrials to th~ lt.elay Satiellites from the Ground 
ii l: 1 ·1' :i : i I ; . 'I , , ! I : ] 1 ' '• •• ! i j . ' ,, 

1 
•,· I! ·:Stat.ion. : ; i , 

I .I i ii i ! ' ! ! ! ' I 
' ! ii ' ' I; ': I ' ' I I ; I 
Physical Chatacteristics: ,, 
' I ' ,·, '' I :I ,, ' I I 

!1 ii 1 ;:. '' l i: . : I 

3 .. 2. l :·Pay~oa.d ; : ;i : , , , : . ', 

'' 
i 

I I, '1:' ,: :: :, ' If l ' : t; ,: 
11 {';['.~~ totai p~yl~ad ~~pabilUy of 'titan DIC launch 
i: ', ' : ' : i: ! i l :i i : ' ' I H ~ . i 1 i :i; • I : ; : I' : ' 

1 

• • rbi~l~ ;1ms•wnedl !t r~~de fQ1' thC tandemi launch of 

! i'wo R<>lafj $aiellite8 a,ld di&penser from ETRi'into 

•: .. • lorbit•~ ' . 
i I ~ .. z. z' Di$penser ! : ! I, ' 

. 'I i : i ; "I I 'I 

1: ii I I: ' i I : I 
1 ,: The dispenie-r. shall con.sist or that equipment 

:I ' 'I I ' ' ' ' 

Ii i 'I I : ' I i 
attached t~ the last booster stage and 
I, I I I ' '' I 
I I· , I 

:1 , 1 ,. · I i ,, , , , , . i, · 1 

support th~ satellites 'durir.l:g potitcrcd 
'I ! i i Id 

- !!,.._ '_,_, •• :... 'tr\~~,' 
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required to, 
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flight and to 



Ii 

'i 

,1 

' I 
'/ 

'I 

I 

I,' 

i' 

1: I 
ii 

' ' ' 
i 

,1 
I 

'I 

i' 
' I 

. ' 

i 

: inje t t t h!rPf0~~~-f0 ~ 13~~§1S~~ _ 2021101108 905097 486.tt :nc C. 

i 3:~ z. 3 Shroud 

The Relay Satellite shall he t.::ompatibliet with 
': ' '' ' l ' . I ' • ' ' i 

: a standard TU.an lllC shroud subject to norm.al 
I ' 

I I, 

i Iaunch 1and: separatib~ envi:rc:mnumi~ (Itete:r~nce Z. ~). 
i, 1: .• : 1 , . , 

' I 1' i I I ' : I 

: R~liability : 
1 

I ; : 
, I' 1' I , ,, . . II , 1 ! 

1 
I , . , : I, 

~. 3. l ·Relay Network : ' I· 
I' I I 

' ' I 1:! ' i 1Jlie:11 proba at I ' I ~~ssfwallb~r~tiorb :~r all 
I ' : i I ' ' : I : j I ' ' ' i I ' I ' I I I • I ' ' I i ' " ' 

I ~lf':.f~~t~r :~r:th<I ~~l),.r:~~¥ .•*il! ~"· ~t ~~•t · 

l1~~ ~l 'a{t~~I ltx: mont~~,i~~di e#l!~t~lr: th~~::~~ 70 ~~er 
! I I I I I 

I •., • ~~:~rbif, inelQd~•I! e~liF•" operation, 
I :1 ' ' • 

. j 3• 3. Z 'Relay Satellite • : 
•,· I 'I : I ' ,t: 

; I ! I' 

; Thei .Relay Satellite may incorpo·:ratf! asAcn1bly 
: I I I : ! '1 , I I, ', , i I ' 

and subsy•tem :redundancy where netel9$ary t~ attain 
i I I ·11 ' 1' :· ' : '; ' :, ,' 1'· ' ,· 

'.: : i : I ," I : •I I 

i the pirfor:rnance U!e requirement! a~d to meet the 
I 'I ' ' ·I· I I : I I I ' ' ' ' ' I ' '', : ' ' ' I 
ll ! : i '. ' I ' I ,' ! : ' ' I! ,: i 

!! ~bov,l esti~ated re~ability requir1?ments. >ft :a1semp4Y 
i' ! ' ' ' ' I I ' ' ' ' I 

' I i Q~' 1ubsy1litrt)vhiclil1 :upon'~tlhri~' dat1!~au~e\'1b
1

11
1 

o! 
, 111 ' , I · 11,lj•·•!' · · · , .' , 11". , 

; i: JI , : ·, I , : I ' I 

:

1 ~ da~a ~h~~~e1; shatil,he design~d to l~~vdi an :e~ti~ted 
1 1,IL! • .11,;111:j,,l:'I"' I' ·1·! ",·,·! ,, 1111111! I"'''',,: 

' i ' l.··i,, i 11 '.!' I li•T,•1•'' ·1·, !•:-·1•11.',1(i,,' i 'l;I: iii,, I I;; I 

• ! ; :reli3f '. 1!~t 91: p~rc:entLdi?lt~at~r afte~~~--~ tn 
:: ' ' : I. ' ''' ' ! : ' ; i ; ' : : I 

;; ~;~it. :!l ;~ , ,:i:~,•~i~t~~~.~rt~~bi~ity ~,~! trss~t~~f 19? 
!. ~rc:e~t~ 1'1.ibeJ()~ O! t~~dancy or•:aiterJt.;, :

1
; 

' : i ·I : 11 '.'!,•T 1I ,! ''·'· 11 Ilk,! ], 'l,,:l!l11:l1I .I !,I! I i1l,d~ 1[ I': II·, 

c:>,,', peratidn,lti fuode -~all ~ 'l~~J'rpbrafed l1into I th~ Rb lay 
I , ,1 ~ ' ' ·1 ' I 

;·; l :: :l 'I ' I Ji I ! ! i ,' ' 1' 

' ' • ,I ! i !: I. ' I ' 11' I ' '•' ' 

. i : :!: ~~tell~teJ~,;idesign., i i . ; i . : :, · :i , 
. , I !\ . , ; . , . 

'' 
I: 
I 

. : I 

i po:ve rag~ · ,,'\: . 
1'1 11 ' 

/ :I ' ' I 
I the Relay ;Nc-tw I 

3. 

I ' 
I ' 
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!t~l~1-nc,t:ry, ~ri!'l command Jatmi bctwte('tt the .!vtil!I~ 
I · i · 
; I i I 

:and the Oround Station wh~nnvcr th~ Mfo,ion s.,t,.,lHte is ;in 
I I . ! 
j i :I I ;, i 
I I : I ' I 

: view o(' ~ !ltel,iy S.ata UUe-. . It :t rs B ~ W'lu rr:u:•d t,h_at _ ~h~ Mi1 e.101~ 

i i : , .• ·, ;. . . . I • 

,Sn.tellite h ;in view ~henever the line•of-idght vectmr is at 

i I 

1 ii ; . , . . · 

j :, 
I I 

i 
• I 

! I 

. i 

I 
t ! 

I! Ii I 'I I 

ii' 

.. 8 -' i ~ .... p~:•••.. I 

' ~I:".•;' t . 
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i' l~ngl~;jdd to: a11111utU1.~i mih:ht~1im ~14!'\l';aU~n a:agire: of 
1, , . , . i ! · · 

: ; ttve' deg~d:e s: at th.tjO:rtmh~. Station', botir.o, n .. 
1 

1, . . . . ,I • ! II , I• ·. 1 1 1 , , • · 1 . , , , 

1 

_ i: : , : , I , I , 

: , 1. 4. i 01C:C•iltnUor11 · ' i . 
j ii 

I 

j 

:! 
!I ., 

l I' 

I 

], I! 

I 

;· 

I 

t: 

I 
1

1 

' ! 
I' 

I 

i 

I. 

1: 

3'., 4 .. 2 .. 1 Solar .. 
The, Relay N~hvork ~hall be capable o! 

I 

continuous! per!orrrui.nc~ thr~,ughout aU solar 

::>c,caltation periods,. 

3 .. 4. 2,. Z Mission Satellite 

I ' ' 

Prior to an occultation o! a:n Mission 
I ' ,. I 

11 Satellite with respect to anyonE!l o! the Relay 
I 

•
1 Satellites,' the Relay Network s~ll be capable .· 

, , I . . . ' • 

I ': I . ; : i i i : ' ' 

, . of providing with a probability o! success of 
i ·. I : , .. 

. ~ti least 95 percent handovei,1;! :relayed data in 
. " I , 

Ii ~i r::-iod n?f :in exces
1

s of thf~.e :minures. I it is 
:' '~!~isumcd th~t this handov~/Jeriod i~ bas~d on 
; I I ii :I ' . : i 1.1 •. . ' I i ' ' • t . ' ' 
Ii •• [; I .. ' ' ,1 ! ! Ii ' ' : ' . I, l I 

:, the requirements that (a) the :data m~ets 
: i 
:. i , !! l : ) :' 

....... ~ ....... mum.' per!o:r:tnance specifid:atione and (b) 
' -1 : I ! ;1 ,. ! : 
i I ... ,! : ' .• : : .. : .-. 

:I ,e~~h Rel~~ ;sat;mt,•m.ust o~lI,-search· a~quire, 

1:- ;a~d.track: fl doppler shifted carrier within an 

:l ~~gular v~thm~ due: to the position uncertainty 
. i I I I ' I, 

i; . 
1(f1 

) o! t~i Mission Satellite. 
. I , ' 

i' I' : I 
I 

:, !' ;; ii 'ie d L 
'1:ilf1 

i I q 
I 

.. j 0 
' ~ ..... 
I • • , .') I 1 
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, I 

: I 

ln the event that relaying of rlata 

1'' 
I , 

, I , 

' 

between a Relay Sntellite nnd an Mission 
I 

I' 
I 

! . I 

.,.Sn.tel!if..e is' tet'tninat~d (c. g. occuHaUon), 

I 

' ' I I /· 

' the Relay Satellite shall be capable upor~ 

G:r;ound Control of :re-ori~.nting the required 

''1 ! ', ! 

lj 1: . ' 

antenna beams at an angufo.r :rate of at least 
. : ._ . I . .· 

I 
one degree per second. 

. . I 

i ! 

• Operating M9des 
., I 

I •· .i , , 

l. ~• 5~ ~:: Re~ay Net~.-9:rk 
1 , [I 1 • ·1 , 1 , • , 

:i :: The Relay Network ihall be capable of providing 
I ii 1: : . ' I I I •I 
j !1 •, 1 

: , , 

' i~ir;;;.c.t relay via either Relay Satel~Ue ol mission 
• 1, , , . : ', I [ ! · , • · . ' ' I Ii ,·1• •. 1 

• 1· 

1
. : '. I : ' '1 1· 1 '. : '. ' 1 ,1 , I , , 1 'i ii I· -. 

I '.~eletr,~trf; and co#nand; aata between the ~ssion . i 

i !~atell,he !itd
1 

the. Gt6und $ta\ion :a·~ sho~n in ~ieure 3. 5: l .•. 
I: ' '.: ! I i: ,,1 ' i I 
I ' " ,I 
1by the. 'active or alternate relay modes. J 
i ' t : I I I I i : < I 1' 

I 
. i,, ! ., I I'' , /,I' 

I, i ' ' ' ' 3. 5. ,;, Relay Sa.tel ite . :: 
I , . ·l 1 · r n · i:: 1 ·, I 1 

· : . , . · Tbt Relay ~~telli~e 
1

~hall b~ papable a:r relaying! 
I ' ' . I: I I ·'.' ' : ',j.. . . ' . ' . I 

~ny comblbation o( ~h~ d~,iignated link~• :received from i 'I . I I ' I' . • . ! 
1 ,i , 1 I '1 , ' 1

. , 

I ' i I ', ; ; .: • : • • I 
,I : ! ' I • I ..tt , ,, , i 

1~U:her: the ~thsion ;Satellite, or the Grour1d Station. · The 1 

• ' I : I I ! !, I ' . . '· i 
i I I,: . I 

Relay Sate~lite shall provide operating mode~ consistent 
t , , ',,: '1 11 .. • 1 i, ; • I 

i · I · , , •• , , , 

' • i ' l ! . I I ' I i 

with acqui$ition and tracking of aU links during handover· 
;I i · 

, I' ii I,: 1· 

o! the Mh:!Hon S::-tellite as dictated by Ground Control. ' 

, ' !, ,i .:,I•• "' 
i : 

',, 
; I 

I 

11 ... 

~CP?tT 
·11 -.;i~ 
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!, 

1

The R~lay'. SatelliU shal(ue capable~ by Grc.1u.·nd 
·:I , i ·i i I ' • !·.i~tation conunand .9t continuou.• transmi ... ion of 

/mi11ior1 type data r'egar.dle11 o! m-is~ion op~rat1ons 

I or statUs •. · The RJlay saiellite shall be capable by 
I i • I • i i . : . • 
I . I . : . ! 

i,Grouttd Station Cop,mand o.! operat\ng {n receive 
I! . : . ! ! ; . ' -- I I 
Ii .. I ; •. . . : I . 

li°nly ro~, and •h•J1! pro".1~" at leatt 

!:on-board: 1Jtorage ~.( co~mand scqu,1,nces. 
11 ·· i : , I 

1 1 . ! ·. i . . . . . 

Signal CharacteriBtiC::S I 

' 11 I ' I i ' 
11 . I I . . I . 
ii3 .. 6 .. l Se?urity . !I . . . : 
! ! . iJcr dri ~ ,?\ll icofrunahd lrid :telenJetry 

I I ' ' ,, I 

da.ta ~~...;~~tted i4tweell tbei R~tai!h.: tellit~ ~nd 
I' ,: '.:. • . i ( . • .·• . : . :, • . ' :• I I 

GrouJlldi;~~ation; ·vt~•;jRF '.1iri1<;.:;1•ha
1
11 ~~:[ e,~crypted. 

: . '! .... ! :! , : i: . ;, , . . :, : , I 

·. : · , · §~i;vac,t .. (.fhe :sys~:e~ R;F~ li~k~ shal~ pe · 

:! ~e ~,gb~J~~! ~~Jlz'~ th~ ;~~Mlii1M !hat .. J~tcl~ted i 

I !I: kF: t , .. : .: '' 1 ~sibri~: ba~ belJ
1
cleJte~_•_tedl: ; , ,

1
una-utJ,io-rh:ed 

I : : , ! I ·, : • I I' ,: 1' I 

' je~+1e, ·. I i:~,"~1fttmft1t1jt 1rE1ht4~ fhall l<l d~•~gned 
I•. : ,I .· : ':, ' . ; ·: ' I.I, !1 ; : I . 

! •• Jh!:t u#u,th~ffte~. Utt~~Jeptit)~i ~~!!the RF!; ~ignals I 
I. I i I· I I i_ ' • i I ' i 1. ' ': I '' ·1 ii I I ' I 

. :I.·' · ·;:•,i: 
1
': ;,: 1 · ., I~-~•, 

. ;l;Vill yield a minimhm of in.!o~matiqn relating to !ystem 
11 · _, : 11 .·I· , , i_, I· : .. _.; , i 1 ._ . . .• 
:. I ,: :\··:' . ' ' ! ' '! ! !· Ii ;1 ,:; ;: I 

I ope:ratid'tuil and p~r!oriihartce chara.c::terlstics .. 
'I '_·'··.11_'··.1· ·. . •._ 1_ I ·'·I,· '. . .,., •. '._·. , i ' !1

1
• 1 ', ', , ; , ' , j ,,, :. 1 

\i ;1, i' 1,1' .: ' I I· I i, : !'.' ; I : 1' ,: : I . 

1 
•; ECM Vulnerability:_ .. :The syst~m Rt links 

, · .! · 1 . . : , i · .. , 1 , .: , Ii . ! 

1 1 '.::' ' l I ' ·, i . ' ' 11 i ' : 

shall be' designed: to rrlinimiie the probability of 
. : 'I' : I ' ! . ' . ,· ;, .· I 

i ii ' '.· . : 1 I . • • : ,, I ! 

disr~ptib~ of opethtio~s 01" co:rruptio~ of mission data 
' ; i ' : ! ·~ i i· i : ' : ' ' ' 

' !' • ; : . . • i i ' . ', . j ,· 
· .by e;.,icfi:etna.lly generated RF' transmissions .. 

, , : 1 • 1 · • ·1: , · 

',1 1 ' I I : 
I I / 

o( 
~---~ 

, I . 

). 
.., . ' 

: - it...,..r~!l'l>•~-,ofo<dl I 
~ 'lo . ~ " \ i 
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".., S.!ignal Levt'!'H! , . 

i 

With the! exception o! the i:rr.mcd!ate arc..1.; 

! stn•rnunding the location 0£ the Ground Station!' the 

' , total R.F flux den~ity due to inter= satellite· signals, 
': ' I I 

, i ~hall ni.>t excJcd -130 dBW /meter2 at any point on 
I' ' : I ' . I I • 

: the :E~rth'e :rurface regardless o! angle of arrival 

• 
1 or t.ransmieus-Jon bandwiC:!bs .. 
I . 

I 1 •• : 

nviron .nent ' I 
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! 3. 8. l. 2, :tnformaUon 
I . 

i 
The infori:natlon e;c:c:hAnge b(:lt• ... reen thf'! Relay 

I . . 
SatelUt~ ~nd 1\1:is,lon ~atelHte shall be pro·,idf!"d as : : ' I I ' I -, 

'. , . . I : . . .· . , .., ·,. , 

lollow .. :• I i I ' . ' : ' i 

:i iil) 'Mi••iJ~·data!~~;:ilrate·~):, dete~mi~ed 

ii . ,, : I bet~f~ I . 
• !i, b) ,Tele 

1

t:ry '.dita' 1 from thte' Mi$Sl0~ Satellite 
1 

ti . ! I 1 : 1 ,1 i, 1 
1

: , ' 1 

to /ttie·'•: lt~lay Sa. te·. J.11.·te at,~ ~it :rate 11>~ 
'11'i 1 •··1, 11i'''' [,,:1111 11 l,1:H l ,'' ,lfl~'c----------_J 

, , , 1 1 . 1 .1 , 

' i:; I ; .~) Comrd~nd inf tihn ,~,o~ the 1\elay 
1 il

1
. ! :. ' ' I 1 •. ,· '' ' ' I ' ' 

Slllt"i\~i~i~ ~ 'j~~~ ~~l~te,~t•.~it rat'! ,oril 
: . ; , !i: 1 .i: :, ' ' i , 

I' ' , ' 

'J :I , •1 ,!ti ,II 

,I 
'I 
II ,, 

! 

I 

I ', 
I 

I,, 

I' i i '. 
: 

, 1 

i 

'! 

'·ll . ·1· ., 

i I 

i 
I 



•·l :· 
·1 

/ 

I 
' i 

I 

I 

I,• 

I. 
! 

, .. · 

! i 
, .. 

.. ' 

I I 

,i 

',, 
I ,. 
' I 

. i 

I 
' I 
f I 

I 
I 

I; , 

i, 

' . 

. I I 
I 

: a) ,{\~gt!!,~tion M~ • 'l'hir. rn-ode i1hall be 

tra:nm,nit: to the Mission Sa.tellitc a !'ignal until 
M ' ' I ' I I ~ : 

comn'tar,ded to te:~minate transrni.81ir1.ion. Con ... 
' , I • 

· I l • t_ 
! I , ! 

I currently, the Relay Satellite shall continuously 
i : 

Teceive. a tran!rrth1sion from the Mission Satellite 
I 1• . , I " . : ! , , 

,unti.l this tra.nsmission h termin.:i.hd •. 
'I 

. 
1 

, b:) D.ata Mode .. 'tb1e Mhsion Satellite shall 
' 'i. . .I •, . . : I 

t~an.inutl to the nJ.1ay Sat~lli.te a data 
1

: signal in ' 
; ' •: ';i I, i • . . ' ' . • 1: ' • 

'1 : ' 'i , ', ' • j i , r, i 

'acco'rdarlce with the missiort activity '1.11ch<!!dule. 
I ' I I • 1' ,. ·, 

,I . I · I 
3. 8 .. 1. S, Per!orm,ance 

1 
, 

I . ' ' I : . ' " ';_ Ii • : 
I ; I i•' 

1 

' , :! 
1 

i: , : ' i 

e Relay, Satellite. to Mist!)on Satellite intf.'r ... ! 
I . , I I 

l ] I 

!1.cef ,bah be cba,'.~acteri~~cl·:by the :i,verall b1put/output 
. I 1· . _11_ '\ ,. ' I I '.. ii I . ' 1. i_ •• ' 1 JI 1 ' , , I : ! ,' ' ' • ! . I , . , . , , , , 
. sig:rtal rformiuice .reqwrred to pr:01ride a gi~en 

. ·Ii' I; i I . • • ''i ; • 11 ·' ,. ' '1, . I 

I I '1, I :1 1:1 ' I I 1 I i ::, I: '> ;: I • 1' 

quality o:r in£ormation at either the .!I.fission Satellite 
.:1 , :! ·I , i I . 

I ,, ' • , ! 
or G.rowid Station~ The following performance :speci..;. 
. '. 1_:_ ! i1' : ' . 1', I ·. I . ' '!i ' I .. ' ', i I 'I, 
iic:aUon: shall apply: , . 

'! ' I I I I 

I I 

, I 
'., 

: i' I 
f. 

' 

- 1 

i I 
i I 
I 1 

I :1:' : , : 

' ' 
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,::qui:-,..!!!~ hot:ropk ~a.f!.i::_~ed f~!:.~ ~-Jfil.!.U:t 

' The total! EIRP ol the Relay Satellite (or the command 
I 
! 

data ch.arincl shall be at leatt. 
. ' 

• :, . . ' . ! • 

:! wUhi:n a half-powil"r b.earn width of ra1t less than 0 .. 5 
, ,1 ' , , 

.. 1 q -
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shalt be at leasti 3 dB a~ lltn allowan~e forwor'-"'t"' 
I 

i i 

cate tolerance, io( the Hnk JJararru:iit1~rs.. The 

I ' 'I,, 
•j. ,, 

i' ,, 

i I I' 

,1, 
di 
,Ii 

! i 

:1 ,, 

i 
I I 

I 

' .. 

This value 

l. 
I 
I 
I 

}\ 
, 'I:, , , , i, : 

In!ormation Charac't'eristics 

~I 

'I' , 1,,, :! ' ' 

11 
I 
i ! 

,1 

i, I , 

Modulation Cha:raclerist1cs 
i,: , I 

I,, 
I: 

1To B,· e ~pplicd 11 
I' 

· 1, .I i-i, :· 
. i; 

1, 
I 

I, 

l 
' . ' ' "' - 2 p,;:r,. ';' : : 
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3., 8,. z. 4 f'c rto r:ruanc:e Mo<:1c e 

! ' 

I. 

To Be Supplied 
! 

, I . 

1 3 .. s. z. 5 ' Performance 

I I 

" 

I 
t 
I, 

:1 

' ' 

The perfo:rmance :requirements for 

the Relay Satellite to Ground Station frJ<ter-
1 ' i I I • I ' ; 

· i · I • I , ' , 

fac:4': shah be cha~actcrized by the: ov~r:111 
I I 'I i I . ' I I .i !i ,I ' I ; I I I. 

,: ,, i I , i · ' 

input/ouf put sig~al performance necessary 
:1 !1 I : ! ! : I : ! 

I to ad!uiu'r~ a specified quality o{ information 
,; ] 'I ' ,; ' 

j ~ j 
11 ! '' . ' 

. at eithe.xt terminal. The following performance 
; : ~ i I ' : I i : : ' 

11peci:ifie~tioni shall applyt 

ulv~~ n~ Isot1'bl ie Rad~ated Po;e~ 
1 

l . . , , ·• . , ·• 
ThJ1:total EIRO d! the Relay Satellite Jor bc:n:h 

:J i I Ii : ,, , . 1 ' 
' I I ' ' ' 

the miiuHon and telemetiy data channels, shall 
!! . : i I i i ' , I 

. be ~t t4astl I as ~ensured wit~in half'-
' ;:i· . 1 

11' I ·· · . I i. 11 I 
1 

po~~r :~j!am wid~~ of n~t'Je,s :than O .. 5 degree,. 

"' 

:1 · 

! 

, · : ! 1 , , i ~ ! : I I : 
1 

; , . ! 

.~eceive I Antenna; Gain to.1 N~!se T~l!:.tE~ture (G /T) 
I 1·• , .,..j_i ;,:,1••· I · i 

I: i ,I ' I I :','! I ' ' ' 

Th«! recehre G/T lo! tb(l R.elay Sateltite in the 
!11: , , ·, .: :,i ! ii : ·!••. i • I 
I ' I ii ! f:. I ; .i• 1·. : : ... '!""4..'.-• 

: ?~rectiop :~! th-:, Jfround ;~~a~ion, evaI1:1ated ;at any 

; l~el~clb/ withiJ ~he d~~1gnat~cl .bandwidth ~nd :. • 
I ' I i I ' II ~1 · ' I : ! : , Ii .!: :: I ' • ·,' '1 ' ;, 

I' I I' ,' : . :f . •!l•'1 1, i !, ! 1' 
' I I I I ii 'ii' 

I ' ! ; !: ' !•i,,1i. 

t I ii,, 
! I, 

I .· 
' ' 

I 

I, Ii,; 
i 1},1 

: i' 

, !· I 1.,, 
I I I, ·1 t 
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