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33N - Tagai 3T Shgait Iwre 7q N EOI - OCTs for LEO and GEO Satellites
(@@NW#WG’W?@'EXCIUSNW for Indian Industries)

1. URTA Introduction:

I T AoR-SMYTRA FIR s & A1y gty Gar efia (fiEid), vassh weansit # faftr
gfafdad FauR (dggd-Ue =it /geaais Yar Hdad) I ds! IE1 U Sl SI3Aldd Pt agdhd
D I HA & o STETUTTH HH ST UM &Rl ¢ | 1Y g, Stg el & &9 § &4 fadear (~ 1/10) &
HRUTeTs 3 TG SHTUTRA STSds JaT IR G 5, 9181 SeR-IuUE TRy GaR o Iudniehaiail
1 Harefl BT FRARAT UM A & U SRUG TS WA B JBT I HIB! HH PR Jobd g |
IUUE R $3 YTy TR <fifell &) gurferd fovar o oo € difes feie qRem o¢ I 3R IS
g g R w Fukar 8, e Jarsit ot R Ue oA & o yerei Iss ®HE! 3
U BHH 8l Wb |

Optical Communication Terminals (OCTs), with high-speed laser-based communication link offers
data rate of the order of Gbps to meet large amount of data downlink requirement from various
imaging payloads (Electro-Optics/Microwave remote sensing) in LEO orbits. Also, LEO constella-
tion based broadband services are emerging due to reduced latency (~1/10) as that of GEQ,
where inter-satellite optical communication links can significantly reduce number of RF ground
stations for providing continuity of services to users. Multiple optical communication terminals
per satellite can be accommodated for enhanced link security and less dependency on ground
infrastructure thereby, reducing the number of optical ground stations for providing continuity
of services.

T3l SUUG! ¥ USS d sel Rdd w4 & frw sigell Suugl & fow yeria et &t o
ARGl B! &, Sl AR =4dT U&H HRd & | A A1 USRI AR &I A" &9 § 77 Y- Her
@A) ST & N 3Mpd s1d &, N8 I 7S¢l SeA® 3R @Rd USs YU &
SMIRIHAT Bl B, 1 1 YRR Y- (NS o) ITIe! o) faseta, Soa-yge 3R del 3afyy & TR
foi 1 Srawgsmdar gl 81 (1)

Optical terminals are also required for GEO satellites for relaying data from LEO satellites to GND
providing continuous visibility. These benefits make optical communication particularly attractive
for Low Earth Orbit (LEO) satellites requiring high-speed data downlink and rapid ground contact,
as well as Geostationary Earth Orbit (GEO) satellites demanding reliable, high-throughput, and
long-duration communication links. (Figure:1)

TR & I SR UTS & PRIGHH! b AT SIS TAZ3N SR Siigsh IuIE W g A Bl
TIRGHAT g1 39 fHa! BT ITANT TAgaN-Tassil/Tagan-sissh 3R WI-g-Uss o (@
TSS SWRERR & 1Y) & o fg-Rewners e s vereita Ter e wifta & & o faar
ST

There is requirement of multiple OCTs onboard LEO and GEO satellite for ISRO’s current and
future programs. These terminals will be used for establishing bi-directional high speed optical
communication links for LEO-LEO/LEO-GEO and space to ground Links (with standard ground
infrastructure).

T3l 3R Siigal IuE! & fory wWeeh = u ¥ fawfia oivfidt o) smufd &= & gem Ab/3a:y
HRdTT S/ fsareil § siaRer aim efiiaall ot 3mufd o= I ¥R dlg Fein &1 ermar 1 gar
T & forg sifiretfar 1 sifiragiay (F313ms) amafaa @var 81 safver s sivfidt & faors,
@ ulafFare srafad 1 rdl 81
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33N - Tagai 3T Shgait Iwre 7q N EOI - OCTs for LEO and GEO Satellites
(@@NW#WG’W?@'EXCIUSNW for Indian Industries)

To explore the capability of Indian industries to supply space worthy terminals, SAC-/SRO invites
Expression of Interest (Fol) from Indian Industries /Vendors capable of suppling indige-
nously developed OCTs for LEO & GEO satellites. Responses are invited from interested
industries/ vendors with indigenous capability of design, development, assembly, integra-
tion, test and characterization of space qualified OCTs.

39 33M13MTS H PRAAHS Sagadry, [, fashdr & Srias $ik Seiens & HIT o SR Siic
&1 3MMgfd & fore siaxae 3 O SR I WA &1 Y777 @ a1 YRdig Sern/fadarait st
gg GiH13d ST 1T [ 37 1w waq=il fawre, gifa siv siefict 1 aiwar & farw saféa
3FYq, §iard] arar siv emar g1 TR/ fasrarstt 1 39 axaas & Tt fagsfl &1 srure
ST N 3R 3 SxATdSl Fied! gR1 faferad g fovar S g

This Eol contains OCTs functional requirements, specifications, vendor’s scope of work and other
terms and conditions required for participating in this EOl and for supplying the OCTs. Partici-
pating Indian Industries/vendors must ensure that they have requisite experience, infra-
structure and capability for indigenous development, realization and qualification of OCTs.
Vendors must provide compliance to all the points of this document and is to be duly supported
by documentary evidences.

»

0Gs-1g? &
Y 4
[

0GS-2
\ LEO Terminal

i 1: Tag i o shisen Iuuel & fore usriiy snduyud &) sazasdar

Figure 1: Optical ISL Requirement for LEO & GEO Satellites

2. Se Objectives:

2 S3H13MME BT 36T SWI &I fAfHT TR & SICT DI ATTIDHATS DI T B & [T YR
TN 3R Tl fassarat o emdsft &1 w0 &A1 B éeh&néaﬂs‘%m@s‘aﬁsﬁ?\—xﬁs‘sh
IRl & foy Wexlt U ¥ fawmiia SiRfidt &t smufd & & Jed Iugaa duifad fasarsii &
Uga BT ¢1 39 S3HISTE & URUMH &I 916 & R0 H IR DI AR & AR A1
RUBY H TS foar o Iohdl 81 U SASUTE had dp-IP! &HdT, HRT A1 I HRAH
I/ fasparaif @ R F TR BT M B & U SR} a1 Ja1 8§ iR ITWM R
Tile & fore ufdagar gfafda 78 szar 31

The objective of this Eol is to explore the Indian industry and associated vendor’s capabilities to
meet ISRO’'s requirements of different types of OCT's. The Eol intends to identify suitable poten-
tial vendors capable of supplying indigenously developed OCTs for LEO & GEO satellites. The
outcome of this Eol may be directly incorporated in the RFP at the later stage as per ISRO'’s
requirements. This Eol is floated solely to assess technical capability, readiness level of par-
ticipating Indian Industries/vendors and does not ensure a commitment for procurement
at this stage.

3fafver TN W—m Space Applications Centre-ISRO
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33N - Tagai 3T Shgait Iwre 7q N EOI - OCTs for LEO and GEO Satellites
(WW#WG’W?@'EXCIUSNW for Indian Industries)

3 S3fles & UgR H, Toh-3WRI 1 S1fum Faforiad SE=al & A1y YR I &1 =90 g |

As response to this Eol, SAC -ISRO intends to explore the Indian industry with following objectives.

2.1 gl giv ofigat 3ugEl & farg siafer 9ivg &t & waq=it fawrer @1 srmar v are
YRAG FENTI P Gg 1T BT/
Identify Indian industries having capability for indigenous development of space
worthy OCTs for LEO and GEO satellites.
2.2 f3fF foiw afexal oe gagan-vagen gagen-sigat oiv vagsi/digan- ads
13w gl war foie & faw Req g&gor oV foie auie srgar71
System configurations and link budget estimates for different link scenarios i.e. LEO-
LEO, LFO-GFO and LEO/GEO-GND bidirectional optical communication links.
2.3 3 GHT dH fAvrefl ardia geAfa vd geide & fow SudE seviw v miciwia
HTITTHATT/
Satellite interface and protocol requirements for data, timing reference, power, ther-
mal, telemetry and tele-commands.
24  Iffa-FRR gisiT 5 sivfic @1 didaiicre yHe Rear & fag 3uas wiewid [Rear
HTTITGHATT/
Satellite platform stability requirements for ultra-stable pointing and long-term ther-
mal stability of OCTs
2.5 JITet} & TTY-WTY 3G FUITCll/ge® &V & forw upigpd siwid] &1 3 aior/
Qualification plan of integrated OCT as a system as well as for its sub systems/com-
ponents.
26  siaie galavyy fRgaigar siv AT WfiaT srazasarsli &1 sgara/
Compliance with space environment, reliability and mission life requirements.
27 HaRerarT & ary it Aawr gifar & dav, wem & aargT v areifas garaT
gRexal a@ fAfa aeon & sfiefict 3 ferg adisror site siferersror aiFarg |
Test and Characterization Plan/Procedures for OCTs at different stages starting from
OCT payload realization, AIT with spacecraft in-orbit validation and in actual opera-
tional scenarios.
28 IRy A UFd giv a1 & ol & forg eIt & forg a13E Rved simazadmarg i &ia
FUTeES SHAIge/
Ground System requirements and compatible available OGS for OCTs for pre and post
commission phases.

UYRT O a1 fadharstl &1 SR YEids Il Il & T0dT o 3a=ge qaa-id! [aavul, sei 2ie,
fafEe, TXAAS Ua B BT SHTa=IHT 5|

Participating vendors are required to provide technical details, data sheets, specifications, docu-
mentations in support of all the objectives listed above.

3. Sl smaxgwant ok A= fafd=:

OCT Requirements and Typical Specifications:
TR 3R Siigsl SUUE! & iU YRy TaR il &1 sravadhdl gt efia & =i 3fcaRad
TGS o HEY g A6y

3fafver TN W—m Space Applications Centre-ISRO
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33N - Tagai 3T Shgait Iwre 7q N EOI - OCTs for LEO and GEO Satellites
(@@NW#WG’W?@'EXCIUSNW for Indian Industries)

Optical Communication Terminals will be required for LEO as well GEO Satellites. The terminals should
be compliant to following requirements as mentioned below.

3.17ag3i-ig el Surel & frg onfiét smazgsan:

OCT Requirements for LEO-GEO Satellites:

yHRIY efia &I SfcaRad arfcieT 1 & SraR Fafafad srawadmdrs & IR &1 T &M gl

ElIY

The optical terminals should be capable to meet the following requirements as per below men-
tioned Table 1.

TIAPT 1: 31T HTTTTHATT Table 1:0CT Requirements

SHTIIHATY fadhar ot wfafsar
.. | AFdS Requirements Vendor’s Response
Sr. Parameters Q?Iﬁﬁﬁ e \_rﬂgéﬁ HEEL Qﬂgéﬁ Gﬂgéﬁ NG
No. LEO Terminal GEO Terminal <fifqa GEO Terminal
LEO Termi-
nal
450 9§ 1200 fopdt | 36000 fordt (Y-
TuEsl/Adder |[RR A Y-
a—_ 450 to 1200 km | GHBIICTDH)
1. . SSO/ Inclined or- | 36000 Km (Geo-
Orbit . .
bit stationary or
Geo-synchro-
nous)
o TUASI-UARSN o 45000  foouil
AEUHLA & | T SiIge-
faq sooo frelt |  wasan
dd Up to 45000
Up to 8000 Km Km GEO-LEO
for LEO-LEO ISL o SIS 3fl-SiE-Tal
o TasIONgsN | & fw 38000
IRIWILA & | fpdas
faw4s000fddt | Up to 38000
5 ﬁmﬁ ddh km for GEO-
’ Link Distance Upto 45000 Km GND
for LEO -GEO | e SigSfl-Siigsil
ISL 80000  fordil
o TARSA-SiUAS! | d@ @At
& fau 1800 | uURERy Iudsy
fort a® )
Up to 1800 km Upto 80000
for LEO-GND. Km for GEO-
GEO (if scenar-
ios available)
foie omawada |« fefew foie o fofow foie
3. Link Require- Bidirectional Bidirectional
ments Links Links

3fafver TN W—m Space Applications Centre-ISRO
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33N - Tagai 3T Shgait Iwre 7q N EOI - OCTs for LEO and GEO Satellites
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LEO- Ground GEO-Ground
’ 3R g1 | GEO-LEO
LEO-LEO  (Inter- | @f¢ uReE=xg
plane and Intra BUFT&‘J%)
plane) * GEO-GEO
. Qﬂé&ﬁ-x‘yﬁ’[ﬁ&ﬁ (if scenarios
LEO-GEO available)

a1 <o srggad
Wavelength
Compatibility

CIHAl H T BI3eR eid o IR
ARG (S1-TR)/MTE (SR-TeR) T
&of &Y geam & Ty g 1Tl
Terminals should have provisions for
Transmit (Tx)/Receive (Rx) wave-
lengths as per compatible counter
terminal.

SAR

Data Rates

o 10 Sifeidiey d& (fafded =RUl &
SIL))
Upto 10 Gbps (with discrete steps)
o gATH R HHIH ST R
&1 &l ATy ot ol 8
Min and Max data rates capa-
bility to be specified

ARt ¥ i g ok emdeye
DRI T UTaR & 30 YAy
3R 3ifrwmad Sel &l WR foid defe &1

TSR JTaR Sulc

Opttical Power
Budget

I fpar ST 8

Link Budget at Minimum and Maxi-
mum Data Rates to be mentioned
corresponding to Link distance and
output optical transmit power from
OCT

3T TIR & for
REISEIGAGR
4]

Wavelength  of
Operation for
Data Communi-
cation

TSI O o' Opttical C band
1530-1565 F.H. & v fafRy A=
(ESIyAAETgSiva/uE onfd) &
3TIAR

Within 1530-1565 nm as per specific
standards( SDA/CCSDS/Estol etc.)

TR 3R IgE® Bi SHfaRad TR
CIRIRESK]| gfe Iuers B)
Redundancy (Redundant architecture of Laser and
Detector.( If available)
TG UGId | UBIRI dich AT dih- g SieRigun
Acquisition

3fafver TN W—m Space Applications Centre-ISRO
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(@@NW#WG’W?@'EXCIUSNW for Indian Industries)

Methodology Optical Beacon or Beacon Less Acqui-
sition.

T3l 3R Siigell ST & fou
IUgad TS QU < T & 1Y Thidha
0 diedt Ren giect vt |

' PAT System Integrated PAT system with Closed
Loop Tracking suitable for LEO and
GEO dynamics.
A Bl SMRIH RO & GRH W-
weor A A gam g1 AUl

SR . | T SR ves weet B Ry
[ERIIEIE!IHY

1. | ol .

BUilt In self-test Terminal should be capable of per-
forming self-test during calibration
phase. The evaluation and perfor-
mances parameters to be specified.
BIe 3R HeOH IR & 17T SFBIId
Hde AHR, THAM UaR| faxd

. CfHa 1 3ffpR | fafid=n o forg afrferept 2 4|
’ Terminal Size Compact size, Mass, and Power opti-
mized for small and medium satellites.
Refer Table 2. For detailed specs.
R ~ 5-7 99 Years ~ 10-15 @Y Years
3 BIEECAK]
’ Operational Life-

time
T3l 3R Sitg il efHe s 50 TH
R 80 It & gAdH THRR I

: SUds] RAG

WWW fioiey &1 gt & Wy wu ¥ [y

14. Optical  Ground W_—ITEPITITI
. .| The LEO and GEO terminal should be

Station Compati- . . . .

bility compatible with OGS having mini-
mum aperture of 50 cm and 80 cm re-
spectively. Vendor has to clearly
specify the list of existing compatible
OGS available if any.

* EeV-T1 3Y 32T Uil SIEuaue GReEST 7 qraldd Ty Gud &If9d &3 & g efff—7a
1379 1313 134 wiren i

* Terminal Configuration for establishing real time connectivity in Inter-plane and Intraplane LEO
ISL scenario to be specified.

3.2 E?I'stx’rﬁ 3R Txﬂéeﬁ 3N ot falRyang Specifications of LEO and GEO OCTs
Tosa3n 3R Siigei ug # diferent 2 # wify srgaR Fafofad fafdr g

3fafver TN W—m Space Applications Centre-ISRO
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The LEO and GEO OCTs will have following specifications as per mentioned below in Table 2.

arferet 2: 3fiwfidl & ferw fAAGRT Table 2: Specifications for OCTs

o | AT @
o, | Wi AT TS feagoft
) Parameters Requirements Vendor’s
No.
Remarks
1530-1565 nm (3MME1Y I8 & IR 3dd a7l o |
Tx 3R Rx @ a1 ¢ fofer snagearstt & SR
, RG] HTSex cfia/3if & T G BT ARy )

' Wavelength 1530-1565 nm (discrete wavelengths as per ITU Grid.
The wavelengths of Tx and Rx should compatible with
counter terminal/s , as per link requirements.)

10 SidUiey b (SHTaGHAGER  GRAd-M), Sel
, AR WAt g §
’ Data Rate Upto 10 Gbps (variable as per requirement), data
scalability is desired
3 AR 31 3{Tch/ ST/ UTHITH/ET AT 3Te
] Modulation OOK/ DPSK/ PPM/Coherent Schemes etc.
PIST  ddrldh | YNITTHITH/THSIY SIATe HifeT dre|
4. Coding Tech- | CCSDS/SDA Compliant Coding scheme.
niques
5 cfia Q'CI?TT Ter- | Up to 200 mm
’ minal Aperture
. Y fogaq ~ 20-150 urad (QUl TSTS full width @ 1/€?)
’ Beam Divergence
IRl URIHAT | o ~ 5-10urad (TESSAILEO)
BIRE | e ~ 2-5urad (SNS3NGEO)
7. . _
Fine Pointing Ac-
curacy
<30 Yhg (T3, <60 Yohg (Siaai | 3fdRe aH IR
foreit ot Pk &1 Ty w0 © ffdy o s =l
8 &I'@I"JIB'UT HHY Ac- | < 30 Sec (LEO), <60 Sec (GEO). Any dependency on

’ quisition Time space-craft to be specified clearly.
¢ Wewi o SHfght I IS =~2-3 THIHRTS!
Attitude knowledge error of sat platform = ~2-3 mrad

A BT SBR[ o ~ TAI3N & foTT 600 mm x 500 mm T I HH
9 Terminal Size ~ 600 mm x 500 mm or lower for LEO
' (Dia. x Height) in |e ~ Gﬂ%ﬁ%%’q 800 mm x 500 mm T 3T HH
mm ~ 800 mm x 500 mm or lower for GEO
S TAgsl ANTEI~ 150- 2008&Y, Sig3fl 3f™IcI~ 350-
10 Terminal Power 4005
LEO OCT ~ 150- 200W, GEO OCT ~ 350-400W
y efFa UR < TAR3N gq 40 T, Sheaf 8 < 60 fam
' Terminal Weight | < 40 kg for LEO, < 60 kg for GEO

3fafver TN W—m Space Applications Centre-ISRO
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33N - Tagai 3T Shgait Iwre 7q N EOI - OCTs for LEO and GEO Satellites
(@@NW#WW?@'EXCIUSNW for Indian Industries)

Fie: 3 1939 317 8 R arsll @1 Tag sl 3iv oz cftf7e BRI & JFUR [3173<T 7arT
FV7 BT STRIET 5 81 AT [R33T FIIHH TN & R §g H 3HRIT 13T aigit

Note: These Specs are tentative, vendors are required to provide specs as per LEO and GEO ter-
minal configuration. Final specs will be evolved during subsequent program phases.

4., FE BT 93T Scope of work:

39 Hrf & SRR H YFT o4 91at faghar & UeRiH &1

i [JaRur 3R UeM U T gxardel &

STYR TR fohar SITar | fadhamadl 1 Tassh 3R Siigefl SUUs! & oY gy Gar efial & et
3ot wifciforan o gwde # Fafeiad faaron sifard =u ¥ ueM & gifl|
In this scope of work, participating vendor’s performance will be evaluated on the basis of details
and provided documents. Vendors should mandatorily provide following details in support of
their response relating to Optical Communication Terminals for LEO and GEO Satellites.

TIIPT : 3 BT BT GIAVT Table 3: Scope of work

%.9. TGS ATY fagsar 1 [eugoft
S.No. Requirements Vendor’s Remarks
faohaT & U SRIICT o WoRpd AP & folu fETid &fdT iR
SGETAT g1 AT | SHH HRA H USRI GaR el 1 f$eireH,
ST, TR SR aredr i
4.1 Vendor should have end to end capability and infrastructure for
indigenous development of OCTs. This includes design, assembly,
integration and qualification of Optical Communication Terminals
in India.
< sifrcaer SR fEom uRusdr-faxga fakidrsft & ary
SIS famare faa—uT BT sira=aehdr g, Siifict & fFafoRad wnfira
IE
Terminal Architecture and Design Maturity: OCT configuration de-
tails with specifications will be required. OCT shall be consisting of:
i T I & A1y HIC SR SR UIefeT & 1Y 1Y YHRI
g /e sdwell
Optical head/telescope assembly with coarse and fine point-
ing mechanism with compatible detectors.
i.  3awad Ue TANRGH & 1Y U¢ Saaei-d] 3dls |
PAT electronics unit with required PAT algorithms.
42 iii. iU 3R SRUT SH AR, JUahur 3R e & fow
YHTRI Sraell|
Optical assemblies for Tx and Rx beam steering, isolation,
and filtering.
iv. dferd SeT aRl 3R o ¢ & SR I Wi aTdl SeIUw
3R Fftar vomedt & Try yereiy eigHieR |
Optical transmitter with High power EDFA and receiver sys-
tem as per targeted data rates and wavelengths.
v. Iudad 3e1 Wi, HiegawH, fenTegaem ok Sudad o d
PIfST, fEPHIET & A1y AieH SoaeiHa |
Modem electronics with suitable Data formatting, Modula-
tion, Demodulation and suitable Channel Coding, decoding.

3fafver TN W—m Space Applications Centre-ISRO
9
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vi. H8dYUl AMUGS! BI FIRMT 3R a0 o fore siviict & o=
it Iu-gunferat & forg eeft-wHis SR T Sevtha|

Tele-command and Telemetry interfaces to all other sub-sys-

tems of OCT for critical parameters monitoring and control.
vii.  faggd, ardi, gu enfe & e Iug Sty |

Satellite interfaces for power, thermal, timing etc.

viii. ST yH@ 3R UraR AU OCT Thermal and Power re-

quirements

43

g1 grerT: fasean 1 Faferfaa e afed oiiidt sear &
o givgan g SR giaer faazor s S Tniul
Qualification Plan: Vendor should submit qualification plan
and facility details for OCT qualification including following
tests
i, g HERUT qYT UiRETer URiam
Thermal Storage and Operational Tests
ii. uﬁféaqq TRI&UT Thermo vacuum Tests
iii. qlefsd 3R g3 HU- Random and sine vibration
iv.  JifAd THTd WI&UT Mechanical Shock test
v.  SUHSHTS-SUHS 3R SUHS! URI&0T EMI-EMC and ESD Tests
Sitqd TRI&UT Life Test

4.4

ywﬁaaﬁaﬁe?a#@ms?aﬂwaﬁéfmme?aﬂﬁsﬁ?
guss & & Hid [afde0r $3Iv a37a7 FIT qMev! Tagsan siv
digon (oSt oiv vasd) & fag [Afdewr melar a1
HTTIIHATST F1 Qo7 BV HT [Aavor fagar gieT qerT fFar
ofrgT/

The proposed OCT should be radiation hardened against TID
and SEE by design and components selection. The details of
meeting the requirements of radiation hardness for LEO and
GEO (TID and SEE) along with values shall be provided by ven-
dor.

4.5

AV GET HIT TGuoT [Fg707 gisror

Laser safety and contamination control tests.

4.6

TR T FERY/F TG/ THHST/FIT HI7H] & Sy ),
oI T 81

Test standards shall be compliant with ISRO/ ECSS / MIL /
NASA standards, as applicable.

4.7

FIIeT GIerTT ST (F13 F1E §)) TaTT 191 g/

Qualification Test data (if any)-to be provided.

UexH &1 o
CISASICIE

Link demonstration
to be added below.

4.8

SAfes T SARTYY FIadT: S Tagsn 3R siigel Iuug
I & 1Y WA |

Spacecraft Interface Compatibility: Compatible with Standard
LEO and GEO satellite buses.

i.  JUUNTHAl Sl 3fARTYS User data interface

i. TP IRYY (SRR UefRl & IY)

3fafver TN W—m Space Applications Centre-ISRO
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Mechanical interface (with tentative footprints)
i.  I9ged Uieidbid & A1 faggd ety
Electrical Interface with suitable protocols

iv. g 3idgy

Thermal interfaces

v.  JUUE T R RRRAT daeh srraxaerany
Satellite pointing and stability requwements

vi.  SfAReR Wk R sTaRadhdrg
Spacecraft platform jitter requirements

vii, TP STIGHdIY
FOV requirements

viii.  STH/IRA ARGy
TM/TC requirements

ix. s ot sifaRad sidaiel I e TS 5|

Any additional space craft interface required.

4.9

faTelt @t WU Power consumption:
i. LEO OCT: ~ 150- 200 W
ii. GEO OCT: ~ 350-400 W

4.10

SIHTT Mass:
i. LEO OCT:<40 kg
i. GEO OCT: <60 kg

4.11

YSS ATHC JPHadT: RIS B Tasen & g =g=ad 50 Tt
3R SHg3it & forg 80 A+t & YUk & ATy fFaffad favarai
& 1Y ASNTT & TIY SJHerdT UGiRid Bl gHit|
Ground Segment Compatibility: OCTs shall demonstrate com-
patibility with OGS of minimum aperture of 50 cm for LEO
and 80 cm for GEO respectively with following features.
i, dip-snuria efd/ate R efd
Beacon-based tracking/Beaconless tracking.
i. OF® USRI AR U (3N3fid/SdIuqds/ETd
oI 311fe)
Standard optical modulation formats (OOK/DPSK/Coherent
scheme, etc.).

Pis Ht T ufvare siielicd gfaud Wy wu ¥ 3f1q &t Sl
MY A B B

Any Compatible operational OGS facilities shall be clearly indi-
cated if any

4.12

fashdT & U SUUG/ATSS SMUR W Gad SfdiNel PRI TaR
i &1 UexF B3 B &Har g+ 7Tl

Vendor should have capability of demonstration of Satellite

/Ground based free space optical communication link .

5. WM ATILIHTE General Requirements

ITad faaRun & SfaraT, faghdl & 3M13MTE & TR & qHd # Fyfeiad faaxor uem &= g1l

In addition to above mentioned details, vendor has to provide following details in support of

their response to the Eol.
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TTICIPT 4: TTHIT HTTRTBAIV Table 4: General Requirements

.9,
S.No.

STAIPHdIY

Requirements

fapar @t
owoft

Vendor’s
Remarks

5.1

T&F JBR & T (1) Sl Hisw & Tr FH & HH 31 vag s 3R g oz
3] #1 [SeiaN] & ferg GHa- ST & Grf GHT TR [T BT/
Schedule with time line for delivery of indigenously developed OCTs: at
least two LEO and two GEO OCTs with One (1) Qualification model for
each type.

5.2

3G EcrRfic, THIIAE &ild SN SN TH1NT foid Foic S7aTT 3l
Product datasheets, functional block diagrams and Optical Link Budget
estimations etc

5.3

FHIT g7 FHE O] & [org G- 374 3fIR GG el Grerer/

Heritage and flight reference summary for same or equivalent systems.

54

Rrgdc & gzl w&igid v Sfedr Teefvr T

Acceptance and Qualification Test Plan before shipment.

55

TPIHYTT qd. Jdlvel II7 & TTY TBIBYTT TR0 IV qéIevr argest &
T GEqvT & FIg & GIRTT TPIpd SIct sifteervrT ik aI5s aaed=
YD HTTTGHATH] F [ geieror Fierr/

Test plan for integrated OCT characterization and ground support
equipment requirements during pre-Integration, integration phase
with Spacecraft and post launch with test parameters.

6. fashdT UrsdT AMES Vendor eligibility Criteria

fagrar/sNSuA ¥ fere urrar Arcs FafeRad arfee 5 & Tdfias fre e gl

The eligibility criteria for Vendor/OEM has been listed in following Table 5.

T 5: [ag5aT UTAdT FT7GE Table 5: Vendor eligibility Criteria

..
S.No.

STAGH AT

Requirements

fasar &7
oaoft

Vendor’s
Remarks

6.1

NI Y4 A H7eeig SefiT faspar S URd | USRI TR efH-al
& FEOITEH, MdHa, THIPUN SR IRl M g, Td 31|

Indian Industries Vendors with relevant experience which includes design,
assembly, integration and qualification of Optical Communication Termi-
nals in India.

6.2

faorar SRS P SMaRgdal & U IUP fSoe, fawm, fAaAmr iR
URieror gfaersti o1 faavur ua@ ol

Vendor shall provide details of its design, development, fabrication and test
facilities to commensurate with OCT requirement.

6.3

33U B ST YU & WM ™ &I 344 g aTed|

OEM must have a experience of indigenous development of OCT system.

3fafver TN W—m Space Applications Centre-ISRO
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6.4

faohaT & U SUUG! o WY Gad SiaRe TR fid &1 UaRH &1 & gd
3{Hd BT T1RT A1 41 o8 W W His § Worl 0 U faaiid ofiefidt o1
SUIRT b S TR THUHS foids &1 Yaxi= o= # Ga g1 a1l
HP-3HRA TGS AR fofes U1 o1 welh s |

Vendor should have heritage of demonstrating free space optical links with
satellites or capable of demonstrating FSO links on ground using indige-
nously developed OCTs in fully autonomous mode. ( SAC-ISRO will witness
the ground based link demonstrations).

6.5

HT & & U foig & foTe fawqgd axdTd], THTHRT SeRile, 3da- Ud 3Tfg
3 N1 vl STHHR & TR-3UTer AT ST 9abdl 5 |

Detailed documents, explanations datasheets, application note etc. have to
be provided against each point of scope of work. Insufficient information
may be considered as Non-Compliant.

faorar @1 S3fleME @) saRgwarsl & W oA & Y U gaeRt &
YHIOT S & forT ugell IR H g 3ATaRueh adTdsit ied, FH10l U fdarur
PIHRUT b HY FaT BT BRI

Vendor has to provide necessary documentary evidences, certificates de-
tails with explanation for the response at the first instance itself for sub-
stantiating their claim meeting the requirements of the Eol.

6.6

d & Ui, Yob J0Y fed H IWRIe =dl H YA fashar/sieliedl (31 B
& SR T D T R 3R IUPT e B BT HIBR FRI&
pecn i

SAC reserves the right to verify the information and assess the Vendor/Bid-
der(s) capability and capacity as substantiated in the conditions above in
the overall interest of SAC.

7. ST o B F R Iy g™

General instructions for submission of EOI

IR B1 AT BT ST (F51378) & &7 7 TR 1547 oI TN T [orgd fagber &1 1a91vare],
TTZ S SR g3 FUTE] F forw SNt & [SoE, 13T SN [aaRTr & 39as 7Hd &1 &y &7 F

7 77T 51, T 87 GHF §RT RT3 77 feids & gHIIT 47 AT 811

The proposal should be submitted as an Expression of Interest (EO), clearly indicating the ven-
dor’s capability, expertise and heritage in design, development and delivery of OCTs for LEO and

GEO satellites with demonstrated links.

FIraT 6: F33ms a7 Hv & fore arar= ([dzr

Table 6: General instructions for submission of EO/

9.

S. No.

Vendor’'s

GENERAL INSTRUCTIONS.
marks

7.1

gichipdl @1 Hul HiwrEe, forgd 3a@] gAYy drHaeed
393 & &7 S 3= GRTIGTIS 7 faeser sgyT AT &)
g &1 o FRT/
Company profile of the bidder including facilities, manpower;
areas of expertise and previous experience in other projects,
should be included.

3fafver TN W—m Space Applications Centre-ISRO
13




33N - Tagai 3T Shgait Iwre 7q N EOI - OCTs for LEO and GEO Satellites
(WW#WG’W?@'EXCIUSNW for Indian Industries)

7.2

gidlddl S5eT a1 IFFT e Fiarre & TRy o ov
TUITH! @ 1555, TPIBRT SIIR SNfIc] &1 STl &1 GT% formars]
&1 SR &} SifaH [eier ®fia 517 e FEraar HaTT B

The bidder should be OEM or its authorized representative with
overall responsibility of system design, integration and supply
of OCTs with support till final link establishment.

7.3

fagsar #1 fagar RTIe ®1 [afaad 1w 3k oTaT BT
81771 fafdaa R} g5 srgarer Ruid & fa7r 135 4} g 1 e}
TR T SR B 134T ST SR S/g9rerT @& HrEe 7 Ficl
T qTe F1 faegad TIHBR] 9aT 91 81711/

Vendor shall duly fill and submit the point-by-point compliance
report. Any proposal without duly filled compliance report shall
be summarily rejected. In case of partial compliance, bidder has
to provide sufficient information in detail.

74

gatars wis geard 781 & v 59 fagarsi & gia faeft
fadgar & fa=r st Far 7ar 81 d%-gevl & gy g7
HEBIT GelerT & & ale 3% 97 el giar & f& oar seq
BF/5T/ YRT TRER & Galaq fed 48, al g e o aeor
gv 5 331515 1 arge & THar 8. dyar swd et o yrr
7 gfdad7 ar wznteT &v aFar 81

The Eol is not an offer and is issued with no commitment to
the vendors. SAC-ISRO reserves the right to withdraw the
Eol and change or vary any part thereof at any stage, if it
determines that such action is in the best

interest of the SAC/ISRO/Government of India.

7.5

TE 331378 Hac T SR &TdT GodidT & F&%4] @& 7T o]
13537 7797 81 1% 4} 3117 BT FIaeT, 79T a7 f5d! i g
PT BT-H13%T 16T 517 @1 Blg TRE] 6] &1 3171 BT FeHIa],
GRT <17 g1

This Eol is issued for information and capability assessment pur-
poses only. Submission of a response does not guarantee
shortlisting, selection, or placement of any order. Further en-
gagement if any, shall be governed by applicable rules, proce-
dures, and subsequent formal solicitations.

8. 3 I SifdH ¥U 3 B UfHAT Contract finalization Procedure:

g Seflefrs Wkl wU ¥ fabRid Tars sl 3R Siigen Siicied 1 omyfd & fog um yRda fassarsi
& TG gg OTR} Tl TR | SIeY I 3ifa U <A & fore Fafafad uftsanstt &1 sroHmar e
This EOI is floated for selection of eligible Indian vendors for supply of indigenously developed
LEO and GEO OCTs. Following contract finalization procedures will be adopted:

81 YRT & ge3F fagaral @ §aiang & forg saFor

Call for EOI from interested vendors within India

8.2 SffergerT &t g1 & 30 1371 & Wiav fagrarsi & Fsiians aiafaar vega &er/

EOI response submission from vendors within 30 days of notification.

3fafver TN W—m Space Applications Centre-ISRO

14




33N - Tagai 3T Shgait Iwre 7q N EOI - OCTs for LEO and GEO Satellites
(@@NW#WG’W?@'EXCIUSNW for Indian Industries)

8.3 F33TE BT gegierT 3iv Adarsl &1 ayg gdlaTi
EOI evaluation and shortlisting of vendors.

8.4 1 & @TY R-gHS 1BV GHFIT G FEATE
Signing of Non-Disclosure Agreement with ISRO.

8.5 &) & &RIG G (FSHIgE) 3 TregH & Ficlere 15T 77 [agdisl &1 SRTHY] G &1
Release of RFP to shortlisted vendors through ISRO’s procurement portal (EGPS)

8.6 -195 e (ﬂﬁ SHqYgp 5’7) Pre bid meeting (if required)

59 §913TE & qra 7 a0 8.1 & 8.4 TF BT GIer 13597 GIgT | FSAIdIed & qreqH & SRTEHY?
71 817 & F1q AT & TV 8.5 BT IFUITT [T 1T/

Steps 8.1 to 8.4 will be followed within the scope of this EOI. Steps 8.5 onwards will be
followed after release of RFP through EGPS.

9. =3N3Mms UfAfshdT W= Eol Response Format:

TR & T faaRo SR GXdTdSh THT0/AeTd sl & 9y Fafiad fogsit &1 aHmaR dRa
gU i &t Sifiyeafaa @sieis) & &u o vqd fovar 9T =feu| aididal gfafad URey &
TR YAH SHFT & forg figar srurer Ruid ! fafdaa +Rem $iR vga oo | faffred w0 @
T Y 7S U RUrd & o fopeht 4 e Ay § Fivea &= s

The proposal should be submitted as an Expression of Interest (EOI) covering following points
with all the details and documentary proof/supporting documents as Annexure. Bidder shall duly
fill and submit the point by point compliance report for each section as per following format.
Any proposal without duly filled compliance report shall be summarily rejected.

anfereT 7 s‘aﬁanisrﬁrﬁwm Table 7: Eol response format

. 9. fawa gt con- | fewoft Remarks

S. No. | tents

o PU BT TRV R g8 W ol UiHep, fgeias Jue, deumse
3t =mfda &t
Company details on letter head with primary, secondary contacts,
website, etc.

o Z3MIAE & fAWT g BT THIA B GNn, Uidiehar J UgH &1 g

R SF®RT BT U, Seles & Mees 3R Tal &1 fomr =
' Covering letter Tiepid|

Declarations on understanding the subject matter of EOI, authen-

ticity of information provided in response, unconditional ac-

ceptance of terms and conditions of EOL.

o  HUH RTINS THTERBATSN BT UIIHRT |

Authorization of EQI signatories by the company.

o TSI/ Hrated 3fe, fafmmon/aferes sa &1 ual

Head office/ branch office etc., address of manufacturing /opera-
fasbar 2l tional setups. .
A AR | o DU P G &HATY
2. General Partic- Core capabilities of the company.
ulars of the [e TI@ROT 3R Yuf YU fdaror & Wiy HFTGR el &1 faavor @fe
vendor ﬁ'sc Eﬁ) I

Details of partner industries (if any) with authorization and com-
plete contact details.
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HU P IR | Dlg 3 UGS SAHDHRT

Any other relevant information about the company.

gaffens
& AR
3{JUlel4 Com-
pliance as per
Eol content

SSHISMTE & URET T o SR 3T 3 -7 & forg Sigarad dfeay,
T SIHIT &b U TS o forg feig-aR Srgurer, fagd weie,
%ﬁ)?ﬂaﬁaaﬁﬁﬁhaiﬂaﬁqgmaﬁ?ﬁumﬂ%a et i arp
I

Compliance matrix for section 3-7 of the Eol as per Format A with
point wise compliance for each section with detailed explanations
and reference to relevant documents Page No. and section
( wherever applicable) .

U D
el

List of annex-
ures

DU YTbTee Heifdd|
Company profile related.

fowar srgua, qur adH 7 = W a1 g8 gt aRareelt
T |

Past experience/ ongoing and completed projects related.

XXXX===--- XXXX===-= XXXX
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