PA3BUTUE MEXXYHAPOJHOM
CUCTEMbI CNYTHMKOBO# CBA3M

«HANLWHCAT»

Kak n3BeCcTHO, ueTblpe KpynHemwmux Munpo-
BbIX onepaTopa GUKCMPOBAHHOW CMYTHUKOBOW
ceasn (OCC), a umeHHo Intelsat, SES, Eutelsat,
Telesat koHTponupytoT 60nee 60% MUPOBOrO
pbiHka OCC. B TO e Bpema ofHOWN 13 3aMeT-
HbIX TeHAeHUM, opopMUMBLLENCA B cepeanHe
2000-x rogoB M MOMyuYMBLUEN 3HauUTeslbHOe
pa3BuTHEe B NOC/e0BaBLUME rOfbl, ABAAETCA TO,
yTO BCe 6OsblUe roCcyaapcTB NPUXOAAT K BbIBO-
[y O uenecoobpasHoCcTU co3fdaHuA cobCTBeH-
HbIX HaLMOHasbHbIX CMCTEM CMYTHUKOBOWN CBA-
3n. MHorre cTpaHbl-YneHbl «/IHTepcnyTHMKa»
yCMEewWHOo peann3oBanu Takme nNporpammbl Uam
CyLLeCTBEHHO MPOABUHYNNCb B 3TOM Harnpas-
neHun. Tak, HaumHaaA ¢ 2006 r. 6biNV BBeEHbI B
KOMMepYeCKyIo dKCrlyaTaumio HauMoHanbHble
cnyTHUKKM KasaxcTtaHa, BbeTHama, Asepbaiip-
*aHa, Jlaoca, benapycn, bonrapuu, o nnaHax
Co3aaHnNA CoOCTBEHHOro annapaTa obbABnAna
Hukaparya, 3anyck HauMOHaNbHOro CryTHUKa
BKJIOUEH B MPUHATYIO NPaBUTENbCTBOM MOHro-
MM NPOrpammy pasBuUTUA CTpaHbl. Pag apyrmnx
rocyfapcTB, Kak BXoAAawWwmX B «HTepCnyTHUK,
TaK 1 He ABNAIOLNXCA €ro YieHaMu, Takxe 3a-
ABMANM O HAMEPEHNN NPUCOEAMNHUTBCA K KPpyry
CTpaH-BNagesbLeB COOCTBEHHbBIX KOCMUYECKIMX
annapaToB CBA3Y U BELLAHNA.

CopenicTBme MeXXAyHapOAHOMY COTPYAHNYECTBY
B 00/1aCTI CNYTHMKOBOW CBA3M ABNAETCA OAHOM
13 rMaBHbIX Lenen co3faHna «/IHTepcnyTHUKa»,
3apUKCUPOBAHHOW B €ro YCTaBHbIX OKYMEHTaX.

CoTpyaHMYecTBO C rocygapcTsamu, pas3BuBalo-
WUMN HaLMOHaMNbHble CUCTEMbI CMYTHUKOBOWM
CBA3WN, — CTpaTermyeckn BaXkHOe HanpasneHune
[NA opraHn3aumm, pa3sBUTUIO KOTOPOro yaenseT-
cA 6onblloe BHUMaHMe. BaxkHo, uTto 3Ta pabota
NPWHOCKT 3puMble niogbl: B Mae 2018 1. B pam-
Kax koornepauun «MIHTepcnyTHrKa» ¢ Kommccnen
Mo perynupoBaHnio TenekomMmyHuKaumn baw-
rnagew (BTRC) 6bin ycnewHo 3anyleH nepsbliii
HauMoHanbHbIN CNyTHUK baHrnagew, cerogHa
MCMONb3YIOLWMIA YaCTOTHbIN pecypc «/HTepcnyT-
HVKa» B opbuTanbHol nosuumm 119.1° B.4.

HecomMHeHHO, co3aaHne HOBbIX HaLMOHaNbHbIX
CUCTEM CMYTHMKOBOW CBA3U TpebyeT pelueHuns
MHOXecTBa 3agay. OgHa 3 Hanbonee cCroX-
HbIX — obecrneyeHne Heobxoanumoro ana pabo-
Tbl CICTEMbI YaCTOTHOTO pecypca.

Kazanocb 6bl, 3T0 He fOMKHO ObITb 3aTPyAHEHN-
€M ON1A HaLMOHasbHbIX MPOEKTOB, Befb elle B
KoHLe 80-x rogos B MC3 6bin co3aaH Tak Hasbl-
BaeMblli NnaH OCC - cnctema BblAeNeHNA Kax-
fomy uneHy Coto3a onpefenieHHOro YacTOTHOMO
pecypca Ha [CO, npegHa3HayeHHOro0 MMEHHO
ana obcny>KMBaHUA HaLMOHANbHOW TeppuTo-
pwvn. TaBHOW 3agayel co3gaHua lMnaHa 6bino
rapaHTMpPOBaTb KaXJOMy rocydapcTBy AOCTYynN
K OrpaHUYeHHOMY YaCTOTHOMY pecypcy Ha reo-
CTaLMOHapHoOM opbuTe 6e3 NpeaesbHbIX CPOKOB
N C ACHBIMU TEXHUYECKNUMU XapaKTepUCTUKAMMN.
Tem He MeHee, XOTA CcerogHA YacTOTHbIE Bblaene-
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NATIONSAT

As is known, the four largest global fixed
satellite service (FSS) operators, namely,
Intelsat, SES, Eutelsat, and Telesat, control
over 60% of the world FSS market. At the same
time, one of the noticeable trends, which
appeared in the mid-2000s and evolved rapidly
thereafter, is that more and more states come
to believe that it is advisable to establish their
own national satellite telecommunications
systems. A large portion of Intersputnik
member-countries have successfully
implemented such programs or made
considerable progress in this area. For example,
since 2006 national satellites have been placed
in commercial service in Kazakhstan, Vietnam,
Azerbaijan, Laos, Belarus, and Bulgaria.
Nicaragua announced plans to procure its
own satellite. The launch of a national satellite
is part of the Mongolia’s development program
approved by the government. Several other
countries, both members and non-members
of Intersputnik, also made it clear that
they wanted to join the club of owners of
telecommunications and broadcasting satellites.

Contribution to international cooperation
in the field of satellite telecommunications
is one of Intersputnik’s main goals specified
in its statutory documents. Cooperation
with states, which develop their national
satellite telecommunications systems, s
strategically important to Intersputnik, and
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the organization pays much attention to this.
These efforts yield noticeable results: in May
2018, within the framework of cooperation
between Intersputnik with the Bangladesh
Telecommunication Regulatory Commission
(BTRC), there was successfully launched
Bangladesh’s first national satellite, which
today uses Intersputnik’s spectrum resource at
119.1°E.

It is beyond any doubt that for a new national
satellite system to come into being, quite a
few tasks need to be fulfilled. One of the most
complicated ones is to procure the frequency
resource required for the operation of the
system.

Seemingly, this is not expected be an issue
if one launches a national project because as
long ago as in the late 1980s the ITU compiled
the so-called FSS plan to allocate to each ITU
member a certain portion of the spectrum
resource in GSO specifically intended for use
over a national territory. The main purpose
of the Plan was to guarantee that each state
had access to a limited frequency resource in
geostationary orbit without any time limits
and with clear technical characteristics.
Nevertheless, although the FSS frequency
allotments exist today at 188 orbital slots, only
a dozen and a half have been actually brought
into use. More so, save for very few exceptions,
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Hua OCC cywecTsyioT B 188 opbuTanbHbIX NO3u-
UMAX, Ha NPaKTUKe NWb MeHee nonyTopa fe-
CATKOB BblAeneHuii 6binn BBeeHbl B AeNCTBYE,
NpUYemM 3a pefKUM VCKNIYEHNEM BblgeneHns
OblN 3a8e/iCTBOBaHblI He ANA AeNCTBUTENIbHO
HaLMOHAbHbIX MPOEKTOB, @ Kak YacTb MHOrO-
NyYeBbIX CUCTEM MEXYHAPOAHbIX ONepaTopoB.
B psape cnyyaes rocygapctea NpYHUMAN peLue-
HVE He 1CMOMb30BaTb MMEeILEeecs y HUX Bblge-
NIeHVe, a TEM WIIN MHbIM 06Pa3oM MoyunTb AOo-
CTYM K «4y»KOMY» YaCTOTHOMY PeCypCy, HEPEAKO
HecA onpepeneHHble 3aTpaTbl.

Takaa cutyauma o6bACHAETCA, B YaCTHOCTU, TEM,
UYTO MPUBLIYHBIN POPMAT reoCTaLOHAPHOrO
CMyTHMKA CBA3M He MO3BOSIAET CO34aTb SKOHO-
MUYECKM 060CHOBAHHYIO CUCTEMY CMYTHUKOBOM
CBA3U, UCNOSb3YIOLLYIO HAaLUNOHaNbHOE Bbijene-
HUe C UCKITIUYUTENbHO HaLMOHaIbHOW Xe 30HOM
obcnyxmBaHus. bonee 75% cTpaH Mypa UMeroT
HaceneHne meHee 35 MUINIMOHOB YeNOBEK, N KX
BHYTPEHHUI CrIPOC He JaeT BO3MOXHOCTM OKY-
NUTb CO3aHne TPAANLNOHHOIO CMYTHMKA CTOU-
MoCTbto 6onee 200 munnnoHos gonnapos CLUA.
B 6onblumMHCTBE CnyyaeB pa3mMep M CTOMMOCTb
reoCTaLMOHapPHOro CNyTHMKA OKa3blBalOTCA He-
NnoaAbeMHbIMU A HaLMOHANbHOW NPOrpaMmbl.
HekoTopble rocynapcTtaa peLuatoT 3Ty npobnemy
nyTem paclMpeHns 30H o6CyXnBaHNA 1 opu-
eHTaLUMn N3NLLIKA EMKOCTN Ha BHELUHWE PbIHKK.
K coxaneHuto, BO MHOrx ciyyanx 3¢ deKTnBHO
peann3oBaTb Takylo eMKOCTb He MosyyaeTcs, 1
OHa NOBKCAET KMEPTBbIM rPy30M».

CeropHa, ofjHaKo, NOABUINCH TEXHONOTNM, NO-
3BonAloLME pewwmnTb 3TN Npobnembl. B cepeguHe
2018 r. «/MIHTepCcnyTHMK» nognucan cornatieHue
O COBMECTHOM MPOABUXKEHNMN Ha MeXIYyHapOoa-
HOM PbIHKE reoCTaluMOHapHbIX CMYTHUKOB CBS-
31 HOBOrO TWMa, MPOW3BOANMbBIX KOMMaHMWeN
Saturn Satellite Networks. 311 cnyTHMKK, Ha3bI-
Baemble «HanwHCaT», naeanbHO Nprcnocobne-
Hbl KaK pa3 AnAa UCMoSb30BaHWA B HaLWOHaNb-
HbIX CMYTHMKOBbIX MPOrpammMax.

«HanwHCat» — 3TO Nerkmve KoCMUYecKume anna-
paTbl C HOBEWLEN TMOKOW LPPOBOI NOE3HOMN
Harpy3komn. B oTnnume oT TPagMLMOHHBIX reo-
CTaUMOHAPHbIX CAYTHUKOB, MpeacTaBAAoLmMX
co00I1 YHVKanbHble N3genns, NPoeKTMpyemble 1
NpoV3BOAMMbIE NOA 334a4N KOHKPETHOrO 3aKas-
unMKa, KOHCTpyKUmA «HamwHCaT» novt! NOfHO-
CTblO CTAHAAPTHA, aganTauua nog TpeboBaHUA
KJIMeHTa AenaeTca NporpaMMHbIMU CPERCTBAMU.
710 no3sonAeT npoussoauTb «HamwHCaT» ce-
PUINHBIM 06pa3oM: BbICTPEee 1 ropa3ao AelleBse.

B mntore, ctoumoctb «HanmwHCat», no3Bonsato-
lWero MOJIHOCTbIO 3ajeNcTBOBaTb BeCb Ya-
CTOTHbIA pecypC HauMOHaNbHOro BblAeneHuns
(1600 Mrlu), Ha 70% MeHblue CTOMMOCTU Tpa-
OVLMOHHOTO CNYTHWKA, Y CMYTHUK MOXeT ObITb
3anyuweH Bcero yepes 15 mecAues nocne 3a-
KNoueHns KoHTpakTa. LleHa u nponyckHas
cnocobHocTb «HanmwHCaT» [aenatT BO3MOX-
HbIM [OCTMXeHNEe MecAYHON cebecTonmmocTu
1 M6ut/c meHee 100 gonnapos CLUA.

AHTeHHadA cuctema Tunosoro «HanmwHCaT» no-
3BOJISIET ONTUMAJIbHbIM 06Pa30M OpPraHN30BaTh
HaLUMOHaNIbHOE MOKPbITME ANnA OGONbLIMHCTBA
CTpaH mupa.

bnarogapa wucnonb3oBaHuo LMbpPOBOM MoO-
NEe3HOWN Harpy3Ky, YacTOTHbIA MfaH CNyTHUKA
MOXeT ObITb M3MeHeH B nioboe BpemA nocne
3anycka: Tmnoson «HsnwHCat» nogaepx unsaet
paboTy Ha ntobo yactoTe B AnanasoHax C u Ku,
BblAeNeHHbIX AnA GUKCMPOBAHHOW CMYTHUKO-
BOW CBA3W. [1pn 3TOM MEHATbCA MOXKET KakK LieH-
TpasibHadA YacToTa, Tak M WMPUHA NOMOCkI NMPo-
MyCKaHWA Ka»KAoro cTBona.

TakadA rmbkocTb No3BossieT Hanbornee adpdek-
TUBHO YAOBNETBOPATb Camble pasHble Mo-
TPebHOCTU nonb3oBaTenen u, B YacTHOCTH,
ornepaTvBHO pearnpoBaTb Ha W3MEHEHUA
nomexoBoW o6cTaHOBKW. Hanpumep, ecnn Ha
onpeneneHHON YacToTe B MeCTe pacnosoxe-
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such frequency allotments were used as
part of multi-beam systems of international
operators rather than under truly national
projects. In some cases states decided not to
use their allotment but somehow gain access
to a different country’s spectrum resource,
sometimes despite incurring extra costs.

Among other things, the reason for this
approach is that a conventional geostationary
telecommunications satellite does not make
it possible to establish an economically viable
satellite telecommunications system using
a national allotment with a purely national
service area. Over 75% of all countries have
a population under 35 million, and domestic
demand is not high enough to pay over
USD 200 million for a standard satellite.
In most cases, a geostationary satellite is too
large and too expensive for a national program.
Certain states overcome this by expanding
footprints and reserving excessive capacity for
foreign markets. Regretfully, quite often this
capacity cannot be sold for an acceptable price
and sits idle.

However, there have emerged technologies,
which take care of this problem. In mid-2018
Intersputnik signed an agreement on the joint
market promotion of innovative geostationary
satellites built by Saturn Satellite Networks.
Called NationSat, these systems perfectly suit
national satellite programs.

NationSat satellites are light spacecraft with
a cutting-edge flexible digital payload. In
contrast to conventional geostationary
satellites, which are unique units designed
and built for a specific customer, the design
of NationSat systems is nearly fully standard
and customized by using software. Such

EXPANSION OF THE INTERSPUTNIK SYSTEM

satellites can be mass-produced much faster
and cheaper.

As a result, the cost of a NationSat, which can
use the entire spectrum resource of a national
allotment (1,600 MHz) is 70% lower than that
of a conventional one, and a NationSat can
be launched within only 15 months after a
contract is signed. The price and throughput
of a NationSat can lower the monthly cost
of 1 Mbps to under a hundred US dollars.

The antenna system of a standard NationSat
can be optimized for national coverage in most
countries.

Owing to payload digitization, the frequency
plan of a satellite can be changed at any
time after the launch: a standard NationSat
can operate at any C and Ku-band frequency
allocated for FSS. One can change both the
center frequency and the bandwidth of any
transponder.

Such flexibility helps meet a wide variety of
customer requirements in the most efficient
way. Specifically, one can rapidly respond
to changes in the interference situation. For
example, if unavoidable local interference
appears at a receive station, one can bypass it
by switching the transponder concerned to a
different frequency.

Also, using NationSat technology, a national
system can be gradually expanded as demand
and traffic load grow. Considering that a
system’s throughput depends on specific
power per MHz of the frequencies in use,
the throughput can be increased by adding
another NationSat to the one already deployed
in an orbital position and readjusting their
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HUA NPUWEMHON CTaHUUW noTpebuTensa BO3-
HUKAeT HeycTpaHMMas MeCTHad Momexa, TO
cyliecTByeT BO3MOXKHOCTb 06oMTK ee, nepe-
KJOUMB COOTBETCTBYIOLMI TPAHCMOHAEP Ha
Apyrvie 4acToTbl.

Kpome Toro, «HanwHCaT» no3BonaeT nocrenex-
HO pa3BMBaTb HALUMWOHAJIbHYIO CMYyTHUKOBYIO
cucTeMy no Mepe pocTa Crpoca M 3arpysku.

TaK Kak nponyckKHas CnocobHOCTb CUCTEMbI 3a-
BUCUT OT yAenbHOW 3HepreTuky Ha 1 MIu unc-
MoJb3yeMbIX YaCTOT, TO BO3MOXXHO MOBbICUTb €€
3a CYET YCTaHOBKM B NO3ULMIO, e YXe paboTa-
€T OAMH CnyTHUK «H3nwHCaT», ngeHTUYHoro an-
napaTa 1 NepeHacTpPouUTb TpPaHCNoHaepbl 060-
NX CMYTHWKOB TakMm 06pa3om, YTobObl OHU He
nepeceKkanuncb Mexay coboli, Ho obecrneumnBanu
BOBOE Oosee BbICOKYIO YAENbHYIO SHEPTETUKY.

Puc. HapalumsaHue yaenbHoil SHepreTUKi nyTem KooKaLmuu uaeHTUuHoro «HaiwnCam»

Jtan 1: Pabota nepBoro cnyTHUKa «HanwHCaT» A
Phase 1: Operation of NationSat A already in orbit
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11.20 GHz
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ITOT noaxop No3BosAeT obecneyrBaTb pacTy-
LMe noTpebHOCTN HaLMOHANIbHOrO pPbiHKa 6e3
HeoOXO4MMOCTI 3aK/afblBaTb B KOHCTPYKLMIO
MepBOro anmnapaTa 3anac Ha 6yayuiee 1, COoT-
BETCTBEHHO, fieNaTb [JONOJIHUTESIbHbIE NHBECTU-
LMK 3a[I0Nr0 [10 TOrO, Kak MOsIBUTCA pearnbHas
HEeobXoAMMOCTb B HOBOW €MKOCTU.

HakoHeu, rmokoctb «HanmwHCaT» MOXeT ObiTb
nosnesHa 1 ANnA pacwupeHnsa SOCTYMHOro Ha-
LMOHANbHOrO YacTOTHOTO pecypca 3a pPamKu
NnaHoBOro BblaeneHus. Tak Kak CTaHAAPTHbIV
«HamwHCaT» nopaepkuaeT paboTy B NtoObIX

yacToTax Anana3zoHoB C n Ku, To B criyyae, ecnu
rocsie 3anycka 1 Havyana paboTbl Mo HALMOHarb-
HOMY BbleNeHNI0 roCyAapCTBO CMOXET ycreLu-
HO CKOOPAMHWPOBATb [OMOSIHUTENbHbIE Ya-
CTOTHbIE NPUCBOEHNA, TO YXKe HaxofAWMINCA Ha
opbuTe CNYyTHUK MO3BOAUT He3aMeaSIUTEeNbHO
BBECTU TaKue HOBble YacToTbl B gencteue. OCHo-
BbIBAsACb Ha CBOEM 3HAUUTENIbHOM OMbITe B 00-
NacTn 3aABNEHNA N MeXAYHapOAHO-NPaBOBOM
3aWnTbl opbUTaNIbHO-YaCTOTHOrO pecypca, «MH-
TEPCNYTHUK» OTKPBIT K COTPYAHNYECTBY 1 FOTOB
OKa3aTb COAEeNCTBME B 3TOM YacTu.

3anyck NationSat, pa6oTa no HaUuMoHaNbHOMY
BbleNIeHNI0

3anyck fOMnOoSHUTENBHOTO CNYTHUKA

3anBneHne 40NOJIHUTENbHbIX

yactoT: C-, Ku-, Ka- KoopauHauws

Mpu ycnexe: HeMeAseHHbIV BBOJ B fiedCTBUE paboTatolLmuM
NationSat — HeT pucka noTepy CKOOp AMHUPOBAHHOTO
pecypca 13-3a nponycka KpainHero cpoka

WHTepcnyTHUK rOTOB OKa3aTb cofelcTBue:
- lNonarotoBka 3asaBok B MC3

. KOHCYHbTVIpOBaHVIe nnoanepxka B xoae 4acTOTHOW KOOpAnHauuun

0 0praHVI3aLlVIFI TPEHUHIoB N Oﬁy‘-IeHVIFI

Puc. Pa3BuTie HauMOHaNbHOro YacTOTHOMO pecypca

Oupekuma «MHTepcnyTHMKa» rotoBa npepocTa-
BUTb JOMNONHUTENbBHYIO MHGOPMaLWIo 1 06cyanTb
BO3MOMHOCTW COTPYAHMYECTBa MO peanusauum

HaLMOHaNbHOIO 4acTOTHOrO pecypca u pasBsu-
TVIO HaLIMOHASbHbIX CUCTEM CMYTHUKOBOW CBA3M
C NpYMEeHeHneM CNyTHNKOB Tna «HanwHCaT».

transponders so that they do not overlap but
generate twice as much specific power.

The co-location described above helps meet

the domestic market's growing requirements
without incorporating any spare capacity in the

Fig. Increasing specific power by co-locating NationSat satellites
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design of the first satellite for future use and,
accordingly, without investing extra money
long before more capacity is actually needed.

Jtan 2: PaboTa aByx ognHakoBbIx «HarwHCat» (A 1 b) B ogHOM opbuTanbHOM No3nLmMmn
Phase 2: Co-location of two identical NationSat satellites (A and B)

10.95 GHz

11.20 GHz

1A 16 (1B)

2A 25 (2B)

3A 36 (3B)

4A 45 (4B)

Finally, the flexibility of NationSat satellites may
be useful if it becomes necessary to acquire
more national frequency resources on top
of the planned allotment. Considering that a
standard NationSat can operate at any C- and
Ku-band frequencies, if a state manages to
successfully coordinate additional frequency
allotments after the launch and first use of the

national allotment, the satellite already in orbit
will make it possible to immediately bring
such new frequencies into use. Based on its
vast experience in filing and internationally
legally protecting orbit and spectrum resources,
Intersputnik is prepared for cooperation and
ready to render assistance in this field.

NationSat launch, use of national allotment

Launch of another satellite

Filing of additional

frequencies: C, Ku, Ka Coordination

If successful: immediate bringing into use by the operational
NationSat — no risk of losing coordinated resource
for exceeding the deadline

Intersputnik can assist in the following:
- Preparation of ITU filings

- Consultations and support during frequency coordination

- Training

Fig. Development of the national spectrum resource

The Directorate of Intersputnik is prepared
to furnish more information and discuss
cooperation in making use of a national

allotment and developing national satellite
telecommunications systems using NationSat-
series satellites.






