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Ve He ganbHuid, ele He BANMKHUIA

[MbpupaHble pagnoceTy,

Unn TpETbFI TEXHOJNIOTNYEeCKaA BOJIHA B Ppa3BUTUU
CNYTHUKOBbLIX CUCTEM

Anpgpen T'PULIEHKO,

2eHeparibHbIl OUPeKkmop

AO «VHbopMayUOHHbIU KOCMUYEeCKUU
ueHmp «CesepHasi KopoHa»

Tpy BONHbI B pa3BUTHU

CMYTHUKOBbIX CUCTEM
Ha HICO

MpumepHo Ha pybexe Havana
2010-x rr. cTano o4eBMAHO, YTO Ha-
YnHaeTcst BTopasi BofiHa B pasBUTUN
CMYTHMKOBbIX TENEKOMMYHUKALIMOH-
HbIX CUCTEM Ha HereocTauuoHapHbIX
opbutax (HFCO). MepBas BonHa
npowna B 1990-x, korga npopaba-
TbiBanNUcb AECATKN HOBbLIX MPOEKTOB,
B Tom uucne Teledesic (a-na Starlink
no tem BpemMeHam), ICO-P, Ellipso
n gp. Bepkunn tpu — cuctemsl
NnepcoHanbHOM CMYyTHUKOBOW CBSI3N
Iridium n Globalstar, a Takke cucre-
Ma nepegaym aaHHbix Orbcomm.

BTopas BonHa, cBa3zaHHasi ¢ pas-
BuTMem cnyTHukosoro UMM, okasa-
nacb ropasgo 6onee macwutabHowm
N Moxoxen Ha uyHamu. Jencrem-
TenbHO, Yero cTouT npoekT Starlink,

B pamKkax KOTOPOro, Mo COCTOSIHWIO Ha
koHeL, 2023 r., y>Ke BbIBEAEHO CBblILLE
5 TbIC. KOCMUM4ecknx annapaToB (KA).
A B nnaHax KomnaHum — ganbHeniee
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B ob6nactu cnyTHUKOBbIX TENEKOMMYHUKALMOHHBIX CUCTEM
npopabatbiBaloTCsa TexHonornm, obecneymsatoime paboty
TMNOBbIX aBOHEHTCKNX TEPMUHANIOB COTOBbIX CETEN Ha3eMHON
pagnocBaA3n Tuna «Tpybka B pyke» unm «cmMaptgoH» nyTem
HenocpeacTBEHHOro NPsIMOro A0CTyna K CaMuUM CnyTHUKaM.
MpepnonaraeTcs, YTO «CNYyTHUKOBOE» O0BCNyXMBaHUE
aboHeHTCKUX TepMuHanoB ByaeT BbIMNOMHATLCSA 3a Npegenamu,
a B psife cny4yaes 1 B npegenax 30H obcnyxunsaHnsa 6a3oBblix
ctaHuun (BC) HaszemHon ceTn. B cnyvae ycnewHom
peanu3auun 3Toro 3ambicrna BO3HUKaeT yrpo3a HOBbIM
npoekTam «knaccuyeckoroy» cnytHukosoro LUM[. bonee Toro,
onpeeneHHble yrpo3bl akTyarbHbl U A58 Y)Ke pa3BepHYTbIX
cnyTHUKoBbIX cuctem UMM ¢ opbutanbHbIMK Mera-

rpynnupoBKamu.

HapaluMBaHWe MOLLHOCTK opbuTanb-
HoW rpynnupoBku Ao Gonee vem
30 TbIC. CNYTHWKOB.

Cunctema OneWeb ¢ opbutansHon
rpynnuposkor (ON) u3 648 cnyTHu-
KOB MPaKTU4YeCKN MOMHOCTbIO pa3sep-
HyTa. W Takux npoektoB ¢ Ol mowl-
HOCTbIO B COTHM U Thicsum KA npu-
MEPHO C AeCATOK. BbKuBYT M3 HMX
He Bce. KoHKypupoBaTb C yxe pas-
BEPHYTBIMW CMCTEMaMK, Hanpumep,
Starlink, goctato4Ho 3aTpaTtHo.

Ha atom ¢oHe HaumHaeT nogHu-
MaTbCs TPeTbs BOJSIHA, CBA3AHHAs
c rmbpuamnsaunen Tenekommy-
HUKaLMOHHbIX ycnyr. MacwTtabbl
BOJIHbI €eLle NPeACTOUT OLEHUTb.
Ho yxe cerogHs MOXHO yTBEpX-
AaTb, YTO NpW NO3UTUBHOM CLie-
Hapuyv OHa MOXET He TONbKO «Mo-
XOPOHUTbY» HOBble npoekTbl UMM
B TPaAWLMOHHOM MOHWMAaHUW 3TOW
YCMyrn, HO N CepPbe3HO YCIOXHUTb
XW3Hb AENCTBYIOLLUM.

MOGpuaHble pagMoceTu

PagvoceTb oTHocuTCsa K rnbpua-
HoW, ecnun oHa obecneuynBaeT pa-
60Ty abOHEHTCKUX YCTPOWCTB C UC-
Nofb30BaHNEM COYETAHUSI KaHaroB
pasnuyHon un3n4eckon Npupoabl:
COTOBBbIX, KabernbHbIX, CMYTHUKOBbIX,

TponocdepHbIX, METEOPHbLIX U T. M.
BeclloBHbIMW Ha3bIBaOTCA CETH,
obecneumBarowne paboty eanHoro
TMNOBOro abOHEHTCKOro yCTpOMCTBA
B rmbpuaHon ceTu.

B rmbpugHon cetn mMoryT GbiTb
pasnuyHble KOMGUHaUUKM KaHarnoB
pasHon unsnyeckon npupoasbi.

Ho oyeBMaHO, YTO OCHOBHOW UHTE-
pec npeacTaensieT KOMOMHUpoOBaHMe
Ha3eMHbIX U CNYyTHUKOBLIX paauoce-
Ten. B aTom cnyyae, ecrnn aboHEHT-
CKWUI TepMMUHAan okasasics BHE 30Hbl
o6CcnyxuBaHUa HaszeMHoOW paguoce-
TW, «PYKY NOMOLLM» eMy NpOTSHEeT
CnyTHMKOBas ceTb.

[na cnyTHMKOBOro oneparopa
B Takon cuTyauumn Oyaet pelueHa
OflHa M3 OCHOBHbIX NPOGremM — Ha-
nmymne aboHEHTCKUX TepMUHAIIOB.
MWNAMOHbI TUMOBLIX aOOHEHTCKMX
TEpPMUHaroB YXXe WUCMOoNb3ylTCs
B HadeMHbIX pagunocetax 2G GSM,
4G LTE, 5G. ObcyxpaeTcsa peanu-
3aumsa k 2030 r. cetent 6G. lMpuyem
oT 6G 0XnaalT NonHoW KOHBEp-
reHuun Bcex TEXHOIOMMI, B MEpBYIO
oyepedb Ha3eMHbIX U CMYyTHUKOBBIX.
OcTtaeTcsa TONbKO NPeAoCTaBUTb UM
aTy ycnyry. Minu, Kkak BapuaHT, mMo-
nepHuanpoBaTb abOHEHTCKUe Tep-
muHansl (AT) nnbéo mcnonb3oBaTb
OOMONMHUTENbBHbBIA MOAYIb, KOTOPbIN
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obecneumT COBMECTUMOCTb TEPMMU-

Hama CO CMyTHWMKOBOW CETbIO.

OxwupaeTcs Takke COOTBETCTBYHO-
Lee obOHOBMNEHNe HopmaTUBHON Ga-
3bl, rae ByayT paccMOoTpeHb! BOMpo-
Cbl PerynMpoBaHusi YCryrm npsiMom
CBSAI3M Yepes CryTHUK CO CMapTdoHa,
UCMOMNb30BaHUSl 4acToT, a Takke
OTHOLLEHWI Mexay onepaTopamu
Ha3eMHbIX ceTen MOBUIbHON CBSA3N
M MOCTaBLUMKaMW CMYTHWKOBbLIX YCNyT.

K OCHOBHbIM TEXHWUYECKMM MpO-
6rnemam B 4acTu CMyTHWKOBOW KOM-
MOHEHTbl OTHOCATCS:

* HU3Kasl 3HepreTUKka pagnoKaHarnos,
06ycnoBneHHasi UCMONb30BaHNEM
Ha AT HeHanpaBfeHHON aHTEHHbI
(Tvnosoe ycunenune: muHyc 3 abun)
M Manow MakcMmarbHO OOnyCTUMOW
MoLLHOCTM nepedaTunka AT (2 BT
ana GSM 900 Mlu; 1 Bt ana GSM
1800 Ml'y; 0.25 BT ana UMTS 3G
n 0.2 Bt ans LTE 4G);

* 9MIEKTPOMarHNTHasi COBMECTUMOCTb
(3MC), npryem kak BHYyTpUCUCTEM-
Has (mexagy POC B pamkax ogHom
rmbpuaHon cetn), Tak u Mexcuc-
TemHas (mexagy POC rmbpugHom
cetn n POC gpyrmx cnyTHUKOBbIX
M Ha3eMHbIX paguoceTein) u onpe-
aensiemas BO MHOrOM «HeHarnpas-
JNIEHHOCTbIO» aHTeHHbl AT;

« achpekT [onnepa, BO3HMKAOLLMIA
BCINELCTBME ABWXEHUS CNyTHUKA
oTHocutenbHo AT n npuBoasLMiA
K CMeLleHno paboyer 4yacToThl
curHana.

O4yeBMAHO, YTO C TOYKM 3pEHUSI
3HEepreTMkN 1 3afepXku B Mpo-
XOXOEHMN cuUrHana onTuManbHO
(ocobeHHo gna 5G n 6G) ncnonb3o-
BaHune Huskux (LEO) n paxe oyeHb
Huskmx opbut (VLEO). MNpasaa, ato
NPMBOAUT K BO3PACTAHUIO BIUSHUSA
adhdpekta donnepa.

Bce n3BecTHble NpoekTbl B 3TON
o6nacTv MOXHO YCINOBHO pasfaenutb
Ha criegyloLme rpynnbl:

* BblAEMNEHHbIE CMYTHUKOBbLIE CUCTE-
Mbl, T. €. CMYTHWUKOBbIE CUCTEMbI,
KOTOpble SIBMSIOTCSI COCTABHOM
KOMMOHEHTON rMbpuaHou cetu;

 CNYTHUKOBbIE CETW Ha OCHOBE Aen-
CTBYIOLLUMX CMYTHUKOBBLIX HaBUrauu-
OHHbIX CUCTEM;

 CMYTHUKOBbIE CETWM Ha OCHOBE OeNn-
CTBYHLLMX CMYTHUKOBBLIX TENEKOM-
MYHUKALMOHHBIX CUCTEM.

PaccmoTtpum nx Gonee
noapo6bHo.

CnyTHuUKOBbIE CEeTH

Ha OCHOBE [eNCTBYIOLLMUX
CNYTHUKOBbIX
HaBUraLMOHHbIX CUCTEM

B ocHoBe CnyTHWKOBbIX HaBwWra-
LMOHHBIX CUCTEM NEXUT BO3MOXK-
HOCTb MpuemMa aboHEHTCKUM TepMU-
HanoM HaBWUraLMOHHOIO COOOLLIEHUS
oT cnyTHuKa. CrniegoBaTenbHO,
NMPUHUMNMANbHO BO3MOXHA OTNpaBka
1 NOSb30BaTENbCKOro COObLLIEHUS
(SMS).

BeiDou 1 Huawei

KomnaHua Huawei ogHon 13 nep-
BbIX NpeAcTaBuna cMapTdOHbI
cepun P60 (puc. 1a) ¢ pyHKumen
npuema v nepefayn 4yepes CryTHUK
KOPOTKMX TEKCTOBBLIX COOOLLEHMIA.
Mpuyem npuem Takmx cooble-
HUI MOXET ObITb OCYyLLECTBNEH
N Ha «yMHble» Yackl WATCH
Ultimate (puc. 16).

Puc. 1. A6oHeHmckue ycmpolicmea
Huawei: a — Huawei P60;
6 — WATCH Ultimate

CnyTHMKOBOW KOMMOHEHTOMN
B [laHHOM Cryyae BbICTyMaeT Ku-
Talckas HaBurauMoHHas cuctema
TpeTbero atana BeiDou-3 (BDS-3)

C annapaTypoi noaaepXku cepsuca
KOpoTKMx coobieHni (SMS). Homu-
HanbHbI coctaB O BDS-3 Bkntoya-
eT Tpu cnyTHuka Ha 'CO (80, 110,5
n 140 rpag. B. 4.), TpW CNyTHUKA

Ha HaknoHHon (i=55 rpag.) reocuH-
XpOHHOW opbute (IGSO) n 24 cnyt-
HVKa Ha cpeaHeBbICOTHbIX (MEO)
opbuTtax BeicoTon 21528 kM 1 Ha-
KnoHeHnem 55 rpag.

CnytHukmn Ha FCO n IGSO obec-
neynBaloT permoHanbHoe o6Cnyxu-
BaHne SMS-cepsuca Ha TepputTopum
Kutasa n npuneratoowmx panoHax
(nonockl yactot 1,6/2,5 wu).

CnyTtHukn Ha MEO wucnonbayoT
MEXCMYTHNKOBbIE NUHUM CBSA3U

n Gnarogapst aTomy obecneumBaroT
rnobanbHoe o6cnyxuBaHve (Monochl
yactotT 1,6/1,2 I'Tu).

Ha puc. 2a npegcraBneHbl Tpeku
asmxeHusa NCO n IGSO cnyTHUKOB
BDS-3 B NpuHBUYCKON cucTEME
KoopauHat, obecrneymBaroLLmnx pe-
rmoHanbHoe obcnyxuBaHue. HyxHo
OTMeTUTb, 4To B 2023 r. B NO3MLMIO
160 rpag. B. 4. BbIBEOEH HOBbIN
cnyTtHuk BEIDOU 3 G4 (Ha puc. 2
He nokasaH).

Op6uTtanbHasi rpynnupoBka Ha
MEO, kak cnegyeTt u3 OaHHbIX Ka-
Ttanora NORAD, pa3BepHyTa NofHo-
cTblo. Ee cTpykTypa npeacrtaBneHa
Ha puc. 26. CnepgosaTenbHo, SMS-
CepBuUC B JAHHOM cCriyyae MoxXeT
ObITb AOCTYNEH B NOGON TouKe
Mupa.

Crtpyktypa SMS-06cnyxuBaHus
yepes cuctemy BDS-3 npu pervo-
HanbHOM K rnobansHom obcnyxuBa-
HWM npeacTaBrneHa Ha puc. 3.

Puc. 2. OpbumanbHas epynnuposka BDS-3

¢ noddepxkoli D2D: a — pesuoHansHoe obcry-

XueaHue; 6 — enobanbHoe obcrnyxueaHue

Puc. 3. Cmpykmypa SMS-obcnyxusaHusi 4yepe3
cucmemy BDS-3: a — peauoHanbHoe obcryxu-

saHue; 6 — enobanbHoe obeyxusaHue

BbiaeneHHble
CNYTHUKOBbIE CUCTEMDI

Lynk Global

Lynk — aTO cnyTHuMKoBas cucte-
Ma, MOJTHOCTbI0O OPMEHTUPOBAHHAS
Ha BbINOSIHEHNE (PYHKLUUKN CnyT-
HUKOBOW KOMMOHEHTbI rMbpuraHon

Ne 11—12, 2023 Connect

oW IT



Tema Homepa |

cetu. o 3ambicny pa3paboTumkoB
cnyTHWKM ByayT BbICTYnaTb B ponu
0a30BbIX CTaHUWUI, pas3BepPHYTbIX

B kocmoce. Pabota Takux BC bynet
OCYLLUECTBNATLCA TaM, rAe OTCyT-
CTBYyeT pPagmoroKpbITUE Ha3eMHbIX
COTOBbIX CETEN.

Ons obecnevyeHnss 6ecnomexo-
BOro (QYHKLMOHMPOBAHUS COBMECT-
HO C onepaTtopoM COTOBOMN Ha3eM-
HOM CeTU 3apaHee onpeaensTcs
KoopAMHaTbl TOYEK NpuuenMBaHus
ny4ya CnyTHUKOB, NPU KOTOPbIX
cchopmmpoBaHHaa 3oHa obcnyxu-
BaHWUS He co3gaeT Nnomex AencT-
BYlOLLEN HAa3eMHOW CeTu.

KomnaHusa Lynk paspa6ota-
na cobcTBeHHble MoaudurKaunm
nporpamMmMHoro obecneveHnus
ONs cTaHAapTHbIX NPOrpamMMHbIX
ctekoB BTS, eNB n gNB, koTopble
No3BOMSAT CNYTHUKaAM B3auMO-
nencTeoBaTb C TMNOBbIMKU abo-
HEHTCKUMWU CTaHUUAAMWU, COOTBETCT-
BylOWMMKN cTaHgapTtam 2G GSM,
4G LTE n 5G NR.

[MockonbKky coBpeMeHHble
TEXHOMOrMM NO3BONAT agan-
TUPOBaATbCS K peanbHOW Mnome-
X0BOW 0oGCcTaHoBKe (Hanpumep,
nepepacnpeaeneHnio pecypcHbIX
OnokoB n/unn arperaumm 4acToT-
Hbix nonoc LTE), gonyckaetcsa
U coBMecTHas paboTa 6a3oBbIx
N KOCMWUYECKUX CTaHLUUN B 30HE
obcnyxunsaHus.

Mpy npubnmxeHnn cnyTHUKa
K 30He obcnyxuBaHUs ynpaBnsi-
eMbli Ny4 GOPTOBON aHTEHHbI
HanpaBnseTCcsl B 3apaHee onpe-
OENeHHY TOYKY MpuuennBaHus.
Ecnu Heobxoanmo, npoBoauTcs
OOMNONHUTENbHLIA YINOBOW pa3Bo-
poOT camoro cnyTHuka. MuHumanb-
HOe 3HayeHue yrrna Mecrta paguo-
BMOUMOCTW CMyTHUKA B npeaenax
30HbI 0bCcnyxuBaHusa Ons Bcex
pagnoTexHonornn 6eino onpeae-
nexHo B 35 rpag.

B npouecce panbHenwero gsu-
XKEHUS BbINOTHAETCS CONpPOBOXAe-
HWEe TOYKW MpuUennuBaHus nNyTem
N3MEHEHUS YINOBOM OpUeEHTauuun
nyya. Tak kak CnyTHUK aMynupyeTt
XapakTepucTukm ctaHgaptHon bBC,
TO MpV HanNuuuu B 30He paguo-
BMOMMOCTU LWto3a (T. €. CTbika
C Ha3eMHOW CeTbl) peanusylTcs
BCE CTaHOapTHble (PYHKLMOHamNb-
Hble BO3MOXHOCTWU Tunoson BC,
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npu4yeMm He3aMeTHO ANs aboHeHT-
CKOro TepmuHana. Ecnu wnio3
OTCYTCTBYET, TO OOMeH AaHHbIMU
MOXeT ObITb OpraHuM3oBaH TOMbKO
Mexay nonb3oBaTensiMu, pacno-
NOXEHHbIMW B Mpeaenax 30HbI
obcnyxuBaHusa CnyTHUKA.

CornacHo nepBoHavyanbHOMY
3aMbICNny, MOLHOCTb Ha4vanbHON
opbuTanbHON rPyNNUPOBKN [OMX-
Ha COCTaBWUTb AeCHATb CMYTHUKOB.
Takas koHUrypaumsa nonyyuna
HanmeHoBaHue Lynk Smallsat
System. K HacToseMy BpemeHn
BblBE[EHbl ABA TECTOBbLIX CMNYTHU-
Ka U TpU WTaTHbIX (Ha COMHEeYHOo
CUHXPOHHYIO opbUTy BbICOTOW
npumepHo 520 km). Mo 3asaBne-
HUIO pa3paboTYMKOB, SKCNEPUMEHT
Ha cnyTHuke LYNK TOWER 3
nokasan, 4yto tunosbie AC npu
BbIXO4Ee W3 30Hbl NOKPbLITUS Ha3eM-
HOW ceTu CTaHAapTHO, Kak B poy-
MWHre, NoAKMYanncb K «CNyTHU-
koBon BC».

O4yeBMAOHO, YTO Manas MoLl-
HOCTb OpBuTanbHON FPYNNMPOBKK
He nossonseTt obecneynTb He-
NPepbIBHOCTb MOKPbITUSA, Mpe-
[OCTaBnsas Ha 3TOM 3Tane anu-
3oamyeckue ycnyru. B nnanax
KOMMaHUn — yBenMYnTb MOLLHOCTb
rpynnMpoBKM BNNoTb A0 rnobans-
HOro HenpepbLIBHOrO MOKPbLITUS.

AST SpaceMobile

Komnanus AST SpaceMobile
Takke paboTaeT Hag cosgaHuem
CMYTHUKOBOW CUCTEMbI, kOoTOpas
JorkHa obecneyuTb ycrnyry LWMpo-
KOMOSIOCHOro A0CTyna Ha CKopo-
ctax 4G/5G ctaHgapTHbIM (He MoO-
anduumnpoBaHHbIM) cMapTdoHaM
HanpsiMylo 4Yepes3 CMyTHUK.

B ceHTsAGpe 2022 r. Ha HaKmOH-
Hylo (HaknoHeHue 53 rpaa.) opbu-
Ty BbicoToM 520 kM ObINn BbIBEAEH
TecToBbIM cnyTHUK BlueWalker-3
(puc. 4). OTNUUNTENBHOW YepTomn
CMyTHWKA cTana aHTeHHas ¢asu-
poBaHHas pelleTka: ee nnowagb
coctaBnsieT 64 kB. M (kBagpaT
CO CTOpOHOM 8 M). AHTeHHas
pelleTka BKMOYaeT MHOXECTBO
WOEHTUYHBIX CyOaHTEHHbIX MOAy-
nev Ang npsAMoro NoAkMto4YeHns
K cTaHOapTHbIM MOOUNbHBIM Tene-
doHamMm. Ha yyactkax duaepHbIx
nuHui ncnoneayTtca Q/V-gnana-
30HbI 4acToT.

Ve He ganbHuid, ele He BANMKHUIA

Puc. 4. CnymHuk BlueWalker-3

Mo 3asBneHuio npeacraButenen
KOMMNaHW1, OHNM Ao6unNucb NOnHOM
COBMECTUMOCTMN C TenedoHamm
BCEX OCHOBHbIX NMpou3BoauTenen
n nogaepxkm 2G, 4G LTE, a Te-
nepb n 5G.

B anpene 2023 r. ¢ ucnonb3oBa-
HMeMm cMmapTdoHa Samsung Galaxy
S22 B nonoce 4acToT, BblAeneHHoMn
ansa AT&T, 6bin coBepLueH nepBbIv
ronocoBon BbI30B U3 MuaneHaa
(wTat Texac) B PakyteH (AnoHus).
A yxe B ceHTsibpe 2023 r. npowna
ycnewHasi IeMOHCTpaUms NpsiMoro
CMYTHUKOBOro kaHana 5G mexay
aboHeHTamn, pacnonoXeHHbIMM
Ha MaBansix (CLUA) n B Magpuae
(Wcnanwns). CkopocTb nepegayu
JaHHbIX B nonoce 5 My coctasuna
14 Mo6uT/c.

B nepsom kBaptane 2024 r. Kom-
naHua AST SpaceMobile nnanupyet
pa3BepHyTb NepBble NsiTb CNYyTHUKOB
BlueBird (maccon okorno 1500 kr),
NPOTOTUMOM KOTOPbIX SBMSETCA
BlueWalker-3.

lMpegnonaraetcd, 4TO MOLL-
HOCTb OpbuTanbHOW rPyNNMPOBKN
cocTtaBuT 168 cnyTHMKOB, KOTOpble
obecneyart LWUMPOKOMOMOCHY Npsi-
MY CBSi3b C COTOBbIMW Tenedo-
HaMM Ha CTaHO4apTHbIX YacToTax
KoHcopumyma 3GPP, 4yTo nossonut
Hanagutb CBsI3b B TPYAHOAOCTYM-
HbIX panoHax 3emnu. CoobLliaeT-
ce, YTo cOOpPOYHOE MPOM3BOACTBO
B Texace crnocobHo obecneuyunTb
N3roTOBNEHNEe A0 LEeCTU CNyTHUKOB
B MecsiL.

Komnanua AST SpaceMobile yxe
3aknoyuna napTHepCcKne cornale-
HUs1 ¢ Bornee 4yem 25 onepaTtopamu
MOOGUNBHON CBSA3M Ha 24 pblHKaX,
BKITHOYAs KCKITHO3UBHOE COrnalleHune
¢ Vodafone. B uncne nHeectopos
n naptHepoB — AT&T, Samsung,
Bell, Rakuten n gp.
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CnyTHUKOBbIE CETH

Ha OCHOBE [eNCTBYIOLLUX
CNYTHUKOBbIX
TENEKOMMYHUKALUOHHbIX
cUCTeM

Starlink + T-Mobile

B koHue 2022 r. komnaHus
SpaceX nogana 3asBky B FCC
Ha [OOMOMHUTENbHOE BKIOYe-

HUWe B COCTaB CMYTHWKOB MoAyns
obecrneyeHns «nNpsAMOro Aoctyna»
Ons cmapTdoHoB. Takon moaynb
nnaHUpyeTcs YyCTAaHOBUTbL Ha MOYTU
2 TbIC. CMyTHMKax BTOPOro nokone-
Hua Starlink Gen 2. B yacTHoCTH,
no aTow npuymHe cnyTHuk Starlink
Gen 2 6yneT 6onblie, MoWHee

n Taxenee: 1250 kr npotus 260 kr
Starlink Gen 1.

[Ona toro 4toObl pa3BepHyTb
rpynnupoBky Gonee Tskenbix
KA c npexHen onepaTUBHOCTbLIO,
SpaceX nnaHupyeT ucnonb3oBaTb
pakeTy-HocuTenb Starship, koTo-
pas B AaHHbIA MOMEHT NPOXOAMUT
ucnblTaHusi. Tem He meHee, no 3a-
sABMNeHnto SpaceX, MOXeT ObITb
paspaboTtaHa u ymeHbLUeHHas
Bepcusa Starlink Gen 2, koTopyto
MOXHO ByaeT pasmecTuTb nopg
obTekaTenem pakeTbl-HOCUTENS
Falcon 9.

CnyTtHuku Starlink Gen 2 ob6ec-
neyaTt B npegenax 30HbI 06cnyxu-
BaHWNS MPOMYCKHY0 CMOCOBGHOCTb
okono 2...4 Méut/c. 3T0 cym-
MapHas nponyckHas crnocob6-
HOCTb, kOTOpas byaneT pasgeneHa
Mexay BCeMU Monb3oBaTeNaAMMU.
[MoaToMy Ha HayanbHOM 3Tane
6yneT noaaepXkuBaTbCA TOMbKO
0OMeH TeKCTOBbIMM COOOLLEHM-
MU, nNpexae Bcero Ans nogauyu
curHana 6encTBus B SKCTPEHHON
cutyauumn. Co BpemeHeM nnaHu-
pyeTcs 0ob6aBUTb BO3MOXHOCTb
3BOHKOB M obmeHa gpyrumu
OaHHbIMU.

Ctparternyeckum napTHepoM
Starlink BbicTynaet komnaHus
T-Mobile. Mo 3assneHuto npea-
ctaButenen T-Mobile, ana no-
pasngwowero 6onbWNHCTBA UX
aboHeHTOB ycnyra npsmoro [o-
cTyna K cnyTHWKY OyaeT AOCTynHa
cpasy nocne akTMmBauuu 3TOro

cepBuca. KnueHTbl ¢ goporumu ta-
pUHLIMM NNaHamMu CMoryT nofb-
30BaTbCHA CMYTHWKOBOW CBA3bIO
6ecnnaTtHO, ocTanbHbIM NpugeTcs
aonnavveaTb.

MpepnonaraeTcs, 4TO TECTU-
poBaHMEe TEeXHOMNOrMM HadyHeTcs
B KOHUe 2023 r. unu B Hauva-
ne 2024 r.

OneWeb + SatixFy + CGI

YTto KacaeTcsa cucTembl
OneWeb, 1o nocne aHanusa atown
CUCTEMbI BO3HMKaET OLlyLleHme,
YTO NPOEKTUPOBLLUKOB OYEHb TO-
ponunu. Tekywas KoHpurypaumns
3TOWM cucTembl cnyTHukosoro UMM
XapakTepu3yeTcs OBYMS «TaXe-
neimMny daktopamu. lMepBbi —
ncnonb3yeTcsl OAHOJLIENOHHAast
opbuTtanbHas rpynnMpoBka Ha no-
NSApHbIX opbMTax (4TO Hepaumo-
HanbHO, Tak Kak nNpu yrnax mecrta
6onee 25 rpag. 3HaunTenbHas
YacTb CMYyTHUKOB He OyaeTt uc-
Nnosfib30BaTbCA B BbICOKOLUMPOTHbIX
N OKONononsipHbix o6nacTsx).
BTopon — Ha 6opTy ycTtaHoBneHa
aHTeHHa, dopmupytoas dukcn-
pPOBaHHbIE Ny4Mn (4TO TaKkKe Hepa-
LUMOHanbHO, NMOCKONbKY N0 Mepe
NPUBNUXEHNS K BbICOKOLLMPOT-
HbiM obnacTam ny4nm npuaeTcs
BbIKNtOYaTb, YTOObI n3bexaTtb
nomex).

CnoBom, B pamkax 3Toi cuc-
Tembl 06 opraHu3auuu npsiMoro
[ocTyna cMapTdOHOB K CMYTHUKY
peun He npet. Ckopee, 3TO ABYX-
pexXumMHble abOHEHTCKMEe CTaHuuw,
roe oauvH pexum obecnednBaeT
paboTy ¢ HaseMHbIMW paguoceTs-
MM (B MX Mmonocax 4acToT), a BTO-
poii — paboTy co crnyTHWKamu,
COOTBETCTBEHHO B «CMYTHUKOBbIX»
nonocax 4acToT.

OnepaTop npoBen nepsbie Te-
cToBble ucMbITaHnsa. B xope TecTa
MCNonb30BannCb KOMMAKTHbIN
Nonb30BaTENbCKNA CMYTHUKOBbLIN
TepMMHan co BCTPOEHHbIM Mofe-
mom DVB-S2X, paspaboTaHHbIi
komnaHuen SatixFy, un peweHna
ans cetenn 5G CMCTEMHOrNO MH-
TerpaTtopa CGIl. TepmuHan ycTa-
HaBnuMBanca Ha aBToMobOune,

Ha KOTOpbIN nepenasanca Tpaduk
13 HasemHon cetun 5G. TepmuHan
Takke MOAKNKYancsa K cnyTHu-

Ky Ha reoctayuoHapHow opbuTte

n cnytHukam OneWeb. B utore
OneWeb HapgeeTcqa nonyuunTb ro-
TOBOE KOMMep4eckoe pelueHue
AN Ha3eMHOro, MOPCKOro 1 asua-
LMOHHOrO TpaHcnopTa.

Globalstar + Apple

Komnanum Globalstar n Apple
obbeanHunKn ycunus no peanu-
3auuMn ycnyrm npssMoro gocrtyna
cmapTtdoHoB iPhone k cnyTHMkam
cuctembl Globalstar. Ha nepsom
aTane aTto OyaeT ycnyra no oT-
npaBke curHana 6encTeus yepes
cnyTHuK. Mo coctosHMio Ha ce-
rogHSA 3TOT CEPBUC YXe OOCTYNeH
Bnagensuam iPhone 14 B CLUA,
KaHage n psge eBponenckux
cTpaH (PpaHuun, Mepmanuu, Up-
nangun n Benukobputanum). Oxu-
JaeTcs, 4YTo B bnuxanwee Bpems
dyHKumna 3apabotaet U B Apyrux
cTpaHax. Takxe um bygeTt goctyn-
Ha dyHKuMs «Hangn meHsa», no-
3BonsoWaa oTcnexumeBaTb MecTo-
nonoxeHune Bnagensua iPhone 14
BHE 30Hbl 00CNyXnBaHWUsI COTOBbIX
ceTen.

DyHKUMS npaAMoro goctyna
K CMYyTHWKY MokKa He nos3sonseT
opraHvM3oBaTb rOMOCOBOW Bbl-
30B M aKTMBMpPYEeTCH TONbKO Mpwu
NMOSTHOM OTCYTCTBUM CETEN MO-
ounbHon ceasm u Wi-Fi. Mocne
HecKkonbknx 6e3ycneLuHbIX nonbl-
TOK CBAA3aTbCSsl C AKCTPEHHBLIMMU
cnyx6amu iPhone 14 npepnaraet
nonb3oBaTento nepenaTtb 3KCTPEH-
Hoe coobLieHne 4Yepes CnyTHUK.
CoobuieHne oTnpasnsieTca B cne-
LUManu3mpoBaHHbIA KOMM-LEHTP
BMECTE C JaHHbIMW O KOOpAMHa-
Tax nonb3oBaTens, ypoBHe 3a-
psiAa akkymynsitopa U AaHHbIMU
MeaKapTbl (ecnv OHW MpPUBHA3aHbI
K TenedoHy).

[na opraHusaunm npsmMoro
gocTyna k cnyTHuky iPhone 14
ucnonb3dyet L-agnanasoH Ha nuHUK
«3emMnsa — KocMoc» 1M S-AgmanasoH
Ha nuHun «Kocmoc — 3emns».
Kpome TOro, B aTom cmaptdoHe
peanu3doBaHa nopgaepxka Band 53
(2483,5—2495 Mrlu).

HyxHO oTmMeTuTb, 4TOo B 2016 T.
Globalstar nonyunn paspelweHue
FCC Ha co3paHue HasemMHomn
6ecnpoBOAHON ceTu B norfoce
Band 53, a HeMHOro nosgHee
n ogobpeHne 3GPP. B Havane
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2023 r. Globalstar nognucan
¢ MDA koHTpakT Ha 327 MnH
Jonn. Ha uarotoBneHne 17 Ho-
BbIX CMYTHUKOB. Bo3MoxHo, cnyT-
HUKN HOBOMN cepuun yxe 6yayT
nogaepxumBatb M 3TOT AuanasoH
yacTorT.

YuuTbiBas, YTOo COeaUHEHNE
BO3MOXHO TONbKO Torga, Kor-
Aa TtenedoH HanpasneH npsmMo
Ha cnyTHuK, Apple paspaboTtana
crneunanbHbIl NONb30BaTENbCKUN
nHTepdenc, KOTopbin NokasbiBa-
eT, Kyaa HeobxoauMo HanpaBuTb
cMapToH, 4ToOblI OpraHmso-
BaTb CMNYTHWKOBbLIA paanoKaHan
(puc. 5). lMNpn aTom oTnpasBka co-
obLWeHna MoXeT 3aHUMaTb MUHYTY
n gaxe 6onblie, B 3aBUCMMOCTU
OT KayecTBa paguokaHana mexay
TenegoHOM M CNyTHUKOM.

Puc. 5. Cmapmepon iPhone 14 & pexume om-
rpasku 3KCMpeHHo20 coobuieHusi Yyepe3 crym-
Huku cucmembl Globalstar

Iridium + Qualcomm

B Hauane 2023 r. Qualcomm
Technologies aHoHCupoBana Tex-
Homnoruto Snapdragon Satellite,
npegHasHavyeHHyl Ana obecneve-
HUSA NPAMOro JOCTyna K CNyTHUKY
¢ 00OblYHbIX cmapTdgoHoB. CepBuc
OygeT 3anyweH B napTHepcTBe
c koMmnaHuen lridium, opbutans-
Hasa rpynnMpoBKa KOTOpOM cocTa-
BUT 66 annapaToB. 3TO NO3BONUT
He TONbKO OTNPaBnATb CUrHanbl
6encteuda, Ho n obmeHuBaTbCHA CO-
obLWeHnAMN npakTu4eckn B nodon
TOYKe Mupa.

Snapdragon Satellite pabotaeTt
aHanormyHo cCoOoTBETCTBYHOLEN
dyHKunm Apple: cneumnansHoe
npunoxeHne Ha TenedoHe npea-
naraeTt nonb3oBaTeno HanpasBuUTb
TenedoH B HY)XHOM HanpasreHuu,
YTOObI MOAKMIYNTLCA K CMYTHUKY.

TexHonorns Snapdragon
Satellite nnaHupyetca K ncnons-
30BaHUO KomnaHuamu Honor,
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Motorola, Nothing, OPPO, Vivo
n Xiaomi. Bocnonb3oBaTbecs
CMYTHUKOBOW CBSA3bI0 CMOTYT Bna-
genbubl HOBbIX Android-cmapT-
¢oHOB Ha Gase npoueccopa
Snapdragon 8 Gen 2 ¢ mopge-
Mom Snapdragon X70. lNomu-
MO cMapTdoHOB Snapdragon
Satellite 6ypgeT ucnonb3oBaTtbcs
B APYrnx ycTpomcTBax, B YacT-
HOCTU, B CMCTEMAaxX aBTOHOMHO-
ro ynpaesneHuss aBTomobmnamm
n loT-gaTymkax.

Inmarsat + MediaTek

OnepaTtop Inmarsat u npo-
n3BOAUTENb NOMYNPOBOAHNKOB
MediaTek o6beauHunun ycunus
B obnacTtu paspaboTkum TeXHONo-
rmun npsMoro goctyna cmaptdoHa
K CNyTHUKY. B kayecTBe TexHono-
rmyeckon nnatopMbl BbiCTynaeT
MediaTek 5G NTN, koTopas pa-
6otaeT B cetu Inmarsat ELERA
B L-gmManasoHe. 3a nocnegHee
Bpems Inmarsat n MediaTek
nNpoBenun psn YCnewHbIX UCMbI-
TaHW opraHu3auum OBYCTOPOH-
Heln CBA3WM B pexXume pearnbHOro
BpEMEHM.

CnepyeT OoTMeTUTb, YTO cenvac
komnaHus Inmarsat 3aHumMaeTcs
co3pgaHnem cetn ORCHESTRA,
KOoTopasi, CornacHo 3ambicrny, 00b-
eaAnHUT cnyTHuknM Ha TCO u LEO,
a Takke cetn 5G B ogHy rubpua-
Hyto ceTb. O4yeBMAHO, YTO B Kauye-
CTBE€ KOCMMYECKOro cerMeHTa Ha
FCO 6ygyT ncnonb3oBaTbCsa CRyT-
Hukn cepun 1-6 (INMARSAT 6-F1,
INMARSAT 6-F2), 3anyweHHble
B 2021 n 2023 rr.

Mpoekt Kuiper

Kuiper — oanH 13 npoekToB
cnyTHukosoro WMNA ¢ op6utans-
Hol rpynnupoBkon Ha LEO opbu-
Tax, MOWHoOCTb 3236 CNYyTHWUKOB.
TpexawenoHHass opbuTanbHas
rpynnupoBka AomkHa OblTb pas-
BepHyTa go 2029 r.

[MpoekT B Lenom HanomvHaeT
cuctemy Starlink 1 noka He oyeHb
MOHATHO, Kaknm obpas3oM OH CMO-
xeT obontn aty cuctemy. MNpeano-
naranocb, 4to B cucteme Kuiper 6y-
OyT ncnonb3oBaTtbcs TUMNoBble abo-
HEHTCKMe CTaHuun (C MexaHW4Yeckum
n/Mnn anNeKTPOHHbIM HaBedeHNEM)

C onameTpom aHTeHH 20...65 cm.

Ve He ganbHuid, ele He BANMKHUIA

OueBKAHO, YTO NPAMOW AOCTYnN
CMapT(OHOB K CMYyTHMKaM 3auH-
TepecoBan u paspaboTyMKoB Npo-
ekta Kuiper. OgHako 6onee noa-
pobHas MHdopmMauns Ha AaHHbIN
MOMEHT BPEMEHU OTCYTCTBYET.

Moaynu

pagunonocTtyna

MomMumo opraHusauuun npsiMoro
JocTtyna cmapTgoHa K CNyTHUKY
BeayTcs pa3paboTku OONOMHU-
TeNbHbIX KOMMAaKTHbIX YCTPOMUCTB,
obecneumBaroWwmx goctyn (yxe
He npsMoi) cMapTdoHa K CNyTHU-
Ky. JlnHeika Takux yCcTpoOWCTB [O-
CTaTO4YHO pasHoobpasHa. B vact-
HOCTU, KomnaHua Motorola pas-
paboTtana 6penok Defy Satellite
Link, koTopbIt No3BonseT nepe-
[aBaTb CMyTHUKOBbIE COOOLLEHMs
Ha ntobon cmapTdoH (puc. 6).

Puc. 6. bpenok Defy Satellite Link kom-
naHuu Motorola dns docmyna cmapmagbo-
Ha K CrymHuKky

Bpenok nHTerpupyeTtcs
¢ npunoxeHuem Bullitt Satellite
Messenger — cepBUCOM, KOTO-
pbii No3BonsieT obMeHUBaTbLCH
coobueHuamu. MNonb3oBaTenb
BBOAUT coobuieHne B BSM,

n Defy Satellite Link otnpaBnsieT
ero 4yepes cnyTHuk. Monyyatento
He obs3aTenbHO ycTaHaBnuBaTb
NPUMNOXeHUe, OH MOMy4YuT Npwu-
CNaHHbIA eMy TeKCT B Buae obbly-
Horo CMC.

Bpenok Becut okono 68 rpam-
MOB M MOAKMO4YaeTca kK cmapTdo-
Hy 4yepe3 Bluetooth. AkkymynaTtop
Ha 600 mMA4 obecneunt paboTy
B T€YEHWE HECKOSbKUX OHEN.

Poccurickne npoekTbl

Ha ocHoBe THCC «I'moHacc»
Mcnonb3oBaHne CnyTHUKOB
rno6anbHoO HaBUrauMoHHOMN

» www.connect-wit.ru



Puc. 7. lpoekm cucmemsbi «Mapa-
¢oH loT»: a — cmpykmypa opbumaris-
Hou epynnuposeku; 6 — makem KA «Ma-
pacboH loT»

CMYTHUKOBOW cucTeMbl «Ino-
Hacc» Ons peanusauuu cepsuca
nepegavm KOPOTKMX coobLieHui
cmapTdoHam Obino nNpeanoxeHo
B CBOE BpPEMSI [OKTOPOM TEXHU-
yeckux Hayk EBreHuem ®depopo-
BnyeMm KamHeBbiM. OHAKo 3TO
npeanoxeHue, No Bcen BUANMOC-
TW, HE MONY4YnUsIo Heobxoonmon
noaAaep>KKu.

MpoeKT cnyTHMKOBOW CUCTEMbI
«MapadcpoH loT»

B pamkax ®LIM «Cdepa» nna-
HUpYyeTCs pa3BepTbiBaHWE CUCTe-
mMbl «MapadoH [oT». Mo cyTw,
3TO nepBas poccuiickass cuctema,
OpueHTMpoBaHHas Ha cdopmupoBa-
Hue rnobanbHoW rMbpuaHom cetu
WHTepHeTa Bewwen (puc. 7).

B ocHoBe npoekta «Mapa-
OH 10T» NexuT TexHonorus
LoRaWan. CoTHU TbicAAY abOHEHT-
ckux TepmuHanos LoRa yxe akc-
nnyaTMpyKTCA B pasHbiXx CTpaHax
Mupa, B TOM yucrne un B Poccum.
Cuctema «MapadoH loT» cnoco6-
Ha obecneunTb NpsiMoOe NOAKMI0-
YeHne K CMyTHUKY Tex abOHEeHT-
CKMX YCTPOWCTB, KOTOpble NO pas-
HbIM MPUYMHAM BbILWAN U3 30HbI
pPaanonoKpbITUA CeTU HasleMHbIX
0a30BbIX CTaHUWN.

CTonUT OTMEeTUTb, YTO obCny-
XUBaHWE OCYLLEeCTBNAETCs vepes
ceTb CTaHuum conpsbkeHus. Tak
kak loT siBNsieTcsi 04eHb HU3KO-
CKOPOCTHOMN U, COOTBETCTBEHHO,
Y3KOMOMOCHON, TO ANSA Hee He fAB-
nsietTcs Heo6Xo4UMbLIM YCIOBUEM
nogknio4YeHne CTaHuum conpsixe-

HUA K ONTUYECKMM KaHaliaM CBA3N.

Lnto3bl MOryT 6biTb pasmeLleHbl
He Tonbko Ha TeppuTopuu Poc-
cun, B TOM YucCne B MHTepecax
oTAaenbHbIX BegoMcTB («lfasnpom»

Puc. 8. lpoekm cucmemnbi LU komnaHuu «bopo 1440»: a — 3WeNnoH Ha HaKIoH-
HbIX opbumax; 6 — awesloH Ha MonsPHbIX opbumax

n ap.), HoO u B 3apybexHbix cTpa-
Hax. Hanpumep, ecnu cTpaHbl
BPUKC+ pa3smecTaT Ha cBoem
TEPPUTOPUM CTaHLUU COMPSKEHUS,
TO Ha ux TeppuTopumn byaet obec-
neyeH MONIHOCTbLH aBTOHOMHbIN
cepBuc cnytHukosoro loT.

MpoeKT CNyTHMKOBOW CUCTEMbI
«Bropo 1440»

[MpoekT cnyTHWMKOBOW CUCTEMBbI
Wna komnanum «Bropo 1440»,
3aaBneHHbin B BP MC3 nop Ha-
nMmeHoBaHnem Rassvet, ouyeHb
HanoMuHaeT cuTyaLuto C NPOEK-
Tom Kuiper. Mo 3ambicny paspa-
OOTYMKOB, KOCMUYECKUIA CErMEHT
6yneT BknwyaTb [ABa JdWENoHa —
Ha HaKIMOHHbIX W MPUMNONSAPHbIX
opbutax. Tunoeble aboHeHTCKkue
CTaHUMK, BEPOATHO, ByayT Moxo-
KW Ha aHanornyHble B cucteme
Starlink (puc. 8).

OpgHako 3asiBKa Ha 3Ty cu-
ctemy, nogaHHas B BP MCD3,
BKJIOYAET 4acToTbl, UCMOSb3ye-
Mble B MHTepecax 5G. Cnepo-
BaTenbHO, pa3paboTymMkn cucrte-
Mbl YK€ Ha HayanbHOM 3Tane
paccMaTpuBalT BO3MOXHOCTb
peanusauum cepBuca nNpssMOro Ao-
cTyna cMapTdOHOB K CNyTHUKaM
CUCTEMBI.

BmecTo 3akntoueHus

B HacTosiwee Bpems Begywiune

npon3BoaAnTENN cMapTdOHOB, one-

paTopbl CMYTHUKOBbIX M Ha3eMHbIX
TENeKOMMYHUKAUUOHHbIX CUCTEM
NPOAOMKaKT akTUBHYK paboTy

MO MOWUCKY TEXHUYECKUX U TEXHO-
NOTrMYECKNX peLLleHUn B YacTu op-
raHvMsauumn npsiMoro goctyna Muri-
NMOHOB abOHEHTCKUX YCTPOMCTB
(cmapTOHOB) K CnyTHMKaM Op-
OuTanbHOM rpynnupoBku. 3a no-
crnefHve rodbl yXe peanusoBaHbl

cepBUCHI Nepenadn KOpoTKUX CO-
obLeHnn yepes CnyTHWUK nocpea-
CTBOM cMapTdoHa.

B Gnwxanwen nepcnektuee
cnepyeTt oxuaatb peanusauuu
CEepBUCOB N BbICOKOCKOPOCT-

HOM nepedayn daHHbIX. [laHHas
TEeHAEHUNS MOXeT okasaTb Cy-
LLeCTBEHHOE BIUSHUE Ha pas-
BUTWE CMYTHUKOBOW CBA3MN.

OT0 HeobxoaMMO yuYuTbIBaTb
npv NraHMpoBaHUW AanbHewnLe-
ro pasBuTUSA CNYTHUKOBOW CBSI3U
B Poccuu. m
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