))) benopycckui rocygapCcTBeHHbIN / "-ﬁ“
_(f’ ' Benopycckne obnayHble MexayHapogHbin Coto3
YHUBEPCUTET NHPOPMATUKN U .( beCloud V' texHonorn AneKkTpPOCBsA3m
pPagmoaeKTPOHNKN \\ //

«O030p TeHaeHUN pa3BUTUSA LULUPOKOMNMONTOCHOMU
cnyTHnkosou cea3sn LEO/MEO/GEO»

Bagum NockakyxmnH, Skcnept MexayHapogHOro coro3a arnekTpoCcBs3u,
TexHndecknm anpektop Ubiquitous Wireless LLP
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CopaeprKaHue AoKnaaa

« OO6ulee onucaHne pasBUTUS CITYTHUKOBOW CBA3N

« Tekyllee COCTOSAHME N NepCneKTUBLI PbIHKA YCIYr CNYTHUKOBOW CBSI3W

« Bonpocbl perynmpoBaHus
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GSO — obecneymBaeT BO3MOMKHOCTb
pPaboTbl C PUKCMPOBAHHBIMM
aHTEHHAMM U LUMPOKUIN OXBaT.
Bonblana 3aaeprkKa, 6onblie 30HbI
obcnyXnBaHUA, HO CNOXKHee
nepencnosib3oBaHMe YacToT.

MEQO — cpegHue opbuTbl aBAAIOTCA
KOMMOPOMMCCOM MeXKAY CNOXKHOCTbIO U
BO3MOXHOCTbK) MHOTOKPATHOTIO

HEO — BbICOKOINNNNTUYECKME OPOUTDI
obecneynBatoT NOKPbITUE NONAPHbBIX
PErMoOHOB, KOTOPbIE CNOXKHO 0OCNYKUBATb C
CO. ObecneymBatoT KBa3nuCTaLMOHapHoOeE
coctoaHue npu paboTe B anoree.

. =

-y IA
o S—m
\ LEO — HM3Kune opbuTtbl(go 2000 Km), manble

Nepemncnonb3oBaHUA YacToOT NPU MasIoM 3a,epPXKKN, NPOCTOTa BbIBOAA CMYTHUKOB Ha

ynucne CnyTHMKOB.

opbuTy, HO TpebyeT MHOro CNYTHMUKOB U
CNOXKHYIO CUCTEMY YNPaB/IEHUA TyYaMU U
pagMoYacToTaMu.
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TunoBble KOMGUHaLMK ANaNa3oHOB U
Op6UT B CNYTHUKOBDBIX CUCTEeMaX CBA3U

Cucrtembl nanasoH
[eocTaunoHapHble L/S/C/X/Ku
[eocTaumoHapHble HTS Ku/Ka/Q/V
KBasureocTtaumoHapHble C/Ku/Ka
CpenHeopbutanbHble Ku/Ka
HuskoopbuTtanbsHbie LUMMO Ku/Ka/Q/V

N3KOOPOUTAllbHbIE

HunakoopbutaneHbie D2D loT

L/S

HunakoopbutansHble D2D

L/S

POoKyCc AaHHOrO AOKNAAa

LLUMPOKONONIOCHbIW CMYTHUKOBbIU A0CTYN

dopym MexayHapOoaHOro Co3a 3/IEKTPOCBA3M « TeXHONOrnK CBA3M byayLiero»

0O603HayeHnA U NoNoCbl paanoyacToT ANnA
CNYTHUKOBbLIX ANaNa3oHOB

Sat Band Downlink (DL) Uplink (UL)
L band 1518 — 1559 MHz 1626.5 — 1660.5 MHZ
(GEO) 1668 — 1675 MHz
L band
(Non-GEQO) 1613.8 - 1626.5 MHz | 1610.0 — 1626.5 MHZ
C band 3400 - 4200 MHz 5725 - 7025 MHz
4500 - 4800 MHz
S Band 2160 -2200 MHz 1980 - 2025 MHz
Ku band 10.7 - 12.75 GHz 12.75 - 13.25 GHz
13.75 - 14.5 GHz
Ka band (GEO) 17.3 -20.2 GHz 27.0 -30.0 GHz
Ka band 17.7 - 20.2 GHz 27.0-29.1 GHz
(Non-GEQO) 29.5-30.0 GHz
Q/V band 37.5-42.5 GHz 42.5 —43.5 GHz,
47.5-479 GHz 47.2 -50.2 GHz
48.2 - 48.54 GHz 504 -51.4 GHz
49.44 - 50.2 GHz
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CnoXXHoctu noayyeHmnAa HOBOro 4aCtoTHoO-

Tunosble KOMOUMHaUMKU AMANA30HOB U

op6buUT B CNYTHUKOBbIX CUCTEMaX CBA3U opburtanbHoro pecypca

IC-band n-bonee
/Husuue

E wew SatStar. net

@ L-band {4 RS)
@ 5-band

3HaunTeNnbHaA A0NA PbIHKA CNYTHUKOBbIX ycayr Ha 'CO
NpPUXoaAnTbCA Ha HenocpeaCcTBeHHOe CNYTHUKOBOeE BellaHue
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Y3Kue Hanpas/ieHHble 14y B Hanbonee MapameTpbl 04HOro U3 nepsbix cnyTHUKoB HTS(2012)
BOCTpeboBaHHbIX paiioHax (Ka-gunanas3oH)

*Speed: Up to 25 Mbps
*Capacity: 140 Gbps

Ka ananasoH ana *Weight of satellite: 6,740kg or 7.4 tons

nonb3oBaTteneum

CoBpemeHHble cnyTHUKU HTS nmeloT eMKOCTb yXKe
nopaaka 1 Téut/c c ewe 60nbLlLIMM YUCIOM NTyYEN
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NbHaA rpynnuposKa O3b HuskoopbutanbHasa rpynnuposka OneWeb

/?[

CpepgHeopbuta

Ku ananasoH gna
nonb3oBaTeneu

Ku agnanasoH
AN
nonb3oBaTteneun

Phase 1 Satellite orbits Phase 2 Satellite orbits
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NEW
MEXICO

Socorro

Carrizozo

AVAILABLE COMING SOON
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CopaeprKaHue AoKnaaa

« Obuwee onncaHne pasBUTUS CNYTHUKOBOW CBSI3W

« Tekyllee COCTOSAHME N NepCneKTUBLI PbIHKA YCIYr CNYTHUKOBOW CBSI3W

« Bonpocbl perynmpoBaHus
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Overview by application (2023)

' Cumulative HTS capacity Supply trends
Industry market value opportunity
capacity revenues (2024-2032)
(2023, in US$M)

6,124
G EL

by application
(2023, in Gbps)

9,215
3,375 ......’-GEO
L

2023 2028

NOVASPACE

oy Maerger of Euroconsult Group and
Sty . " Jilsateo
jghput Satellites 2024 Edition o SpaceTec Partners

&k

®opym MexayHapoaHOro cor3a 31eKTpocBaA3mn « TexHonormm ceasm byayuiero» @
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YcpeaHeHHasa CTOMMOCTb €MKOCTU B CNYTHUKOBbBIX CUCTEMaX YKpynHeHue n nepexos K KOM6UHauMu rpynnupoBoK
LUMPOKOMNOJIOCHOro A0CTYNa No perMoHam Ha pa3HbIX opbuTax

$/Mbps/month
35 ‘:h““*n

30

Vlasatf"A

25 +

= e EUTEeLSAT 0 OneWeb

15

10

5

U |
2019 2020 2021 2022 2023 2024 2025

——MNorth America ——Latin America ——Europe

UcmouHuK: Novaspace, 2024
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Side view (Equator)

Amazon Kuiper

Top view (North Pole)

Height No..of No. of | Inclination Color
(km) orbits | sats/orbit code
630 34 34 51.9° Red
610 36 36 42° Green
590 28 28 33° Blue

Ka ananasoH c 6onbluei

€MKOCTbIO Ha CNYTHUK

Telesat (Lightspeed)

I3HavanbHO naaHuposanock 298
CNYTHMKOB, KOTOPOE BblN0 CHUXEHO
10188 cnytHMKoB B 10 opbutanbHbIX
MJI0CKOCTAX.

Ka agnanasoH c 6onblien
€MKOCTbIO Ha CMYTHUK

MnaHbl KUTAaUCKUX KOMNAHUU

Guo Wang “State
Network: 13000
CNyTHUKOB. Ha KoHel,
2024 roga He 3anyLuleHbl.

Qianfan
“Thousand Sails"
“G60 Starlink" : 15000
cnyTHUKoB. Ha koHeLl 2024
roga sanyLieHo 54 cnyTHuka.

Honghu-3: 10000
CNYyTHMKOB. Ha KoHeL
2024 roga He 3anyLeHsbl.
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The FCC'’s decision 9 Jan 2026 allows SpaceX to:
. o - additional 7500 satellites, bringing total to 15000;
Sta rShlp - K/1lo4eBou - Upgrade the Gen?2 Starlink satellites with advanced form factors and cutting-edge technology.
31eMeHT paBBMTMH H I-CO - \?Vp(.erate across Ku-, K.a-, V-, E-, and W-band frequencie§, supporting both Fixed Satellite Servicg (FSS) and Mobile Satellite Service (MSS).
- Waive obsolete requirements that prevented overlapping beam coverage and enhanced capacity.
- Add new orbital shells at altitudes ranging from 340 km to 485 km, optimizing coverage and performance.

- Provide direct-to-cell connectivity outside the United States and supplemental coverage within the U.S., paving the way for next-generation
mobile services.

Starlink V2.0 satellites will be more
than twice as long and likely have at
least five times as much surface area
for Earth-facing antennas.

®opym MexayHapoaHOro cor3a 31eKTpocBaA3mn « TexHonormm ceasm byayuiero» -
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CpepHeopbutanbHasn
rpynnuposka CKUP

2027: 288 annapatoB
31an «lMokpbiThe»

BricokockopocTHOM
MpepocTaBnAemMble ycnyrm LLUMPOKOMOJIOCHbIW AOCTYN B CETh "
i e VHTEpHEeT OnepaTtop HOO

[Ouana3soH paboyunx YacToT:

[nameTp aHTEHH aOOHEHTCKUX CTaHUKUIA 01050024 M

CKopoCTb Nepefaun gaHHbIX ans
aboHeHTOB

CymMMapHasi nponyckHas crnocoBGHOCT

BbicoTa opbuTthl, KM

Ka no 1000 Mé6ut/c

' Fno6anbHoe
Ot 37 po 490 Mbut/c

31 [Gut/c

8070 ABTOMaTM4eckKas

Manbiin TepMUHaN — 6 Kr,
Bonblio TepMuHan — 14 Kr

HuskoopbutanbHan rpynnupoBKa
biopo 1440

2035: 924 annapara
OT1an «HapaliuBaHne eMKoCTU»

CKOPOCTb KaHana
downlink

MokpbiTHe

3apepykka KaHana

KOCTMpOBKa aHTEHHbI

Macca aboHeHTCKoro
TepMUHana
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CNoXXHbliA perynaTopHbiv naHawadTt no paborte Mpumep perynuposaHua B ctpaHax CEPT

3eMHbIX CTaHUui B gBuxKeHumn (ESIM) ECC Decision Bands

Earth-to-space / Space-to-
Earth

S (2005 14.0-14.5 GHz/ GSO M-ESIM /
(2019)  107-117,125-1275GHz o
oo\ non-Gso %;;:\ S o005 14.0-14.5 GHz/ GSO A-ESIM/
.............. - (2024)  107-117,1251275GHz o0
ECCIDEC/(18)04  PL 14.0-14.5 GHz/ GSO
(2024)  10.7-12.75 GHz L-ESIM/
VMES

2018 14.0-14.5 GHz/

= (2024) 10.7-12.75 GHz
non-GSO A-, M-,
and L- ESIM
ECC/DEC/(19)04 2020 12.75-13.25 GHz/
A-ESIM/ ﬂ(editorial 10.7-12.75 GHz GSO and non-
AES | 2021) GSO A-ESIM

17.3-20.2 GHz and 27.5-30.0
M-ESIM/ L-ESIM/ __ 2013 GHz
ESV - VMES _ = (2021) GSO ESOMPs
% Co—o ECC/DEC/(15)04 73202 GHz, 27.5-29.1 GHz
ﬂzms and 29.5-30.0 GHz non-GSO
JlononHuTenbHOe peryanposaHue Ans (2020) —ou e

pa3HbIX OpbUT M AMana3oHOB
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https://docdb.cept.org/document/439
https://docdb.cept.org/document/447

MpopbiBHOE CHUXXEHUE CTOMMOCTU U
MaccoBOe NPOU3BOACTBO TEPMMUHANOB Ha
6a3e A®AP (npumep Starlink)

BHegpeHUe aHaNOTUYHbIX TEPMUHANIOB B APYruX ceTax
HICO n ICO (ana ESIM)

1500 USD Ce6ecToMmocTb

6asoBoro repmuHana

500 USD

MCTOYHUMK: HA OCHOBE 300 ~USD
3aasneHum Starlink
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MiniSatellite Micro Satellite Nano Satellite Pico Satellite
100-500 KG 10-100 KG 1-10KG =10 KG
= __ N e
Players in IoT Satellite Constellations
Tunuunble XapaKTePHCTHKH MAJIBIX CIYTHAKOB N Mod,  PLD  BR_ FB_ Sat
Tech bytes  kbps  [38]
Macca Makc. Tunuunas Makec. Cpox Opbura IIpoxoa- B T 53 T VIF 17
(KI‘) MOIIIHOCTH CTONMOCTD pasMepbl pﬂ3pﬂ60TKI/l ARUTECJIBbHOCTDH F:)V:Sl;‘m LoRa 230 96 UHF 6
Hommunan I1aTGOpMBbI (momt. (M) (1eT) MOJIeTHOI Lacuna LoRa 50 NA UHF 6
(B1) CIIIA) IpOrpaMMmbl Fleet QPSK 230 192 UHF 7
(roamwr) FSK
GMSK
Munucnytauk | 100-500 1 000 30— 3-10 3-10 I'co 5-10 Kineis PSK 30 04 VHF 7
200 MiIH. MEO gglf
LEO Astrocast FSK 20 04 VHF 10
UHF
B0 Totum DMSS N/A NA NA 1
MuxpocnyTHuk | 10-100 150 10— 1-5 2-5 2-6 Head QPSE 100 e ®
150 vomm. Sateliot NBIoT NA NA NA
HaHOCITy THHK 1-10 20 100 THIC. — 0,1-1 1-3 o NBloT  N/A =30 NA -3
10 v LEO Iridium QPSK 340 14 NA 66
: 1-3 (BO) Orbcomm  QPSK 370 24 VHF 18
_ _ _ UHF
[TuxocIyTHUK 0,1-1 5 50 TEHIC. 0,05-0,1 EutelSat QPSK N~
2 MyIH. Kepler QPSK  N/A 10 UHF 19
SHF
PeMTOCIYTHUK <0,1 1 < 50 THIC. 0,01-0,1 1 <1 MyRiota ESK 20 NA NA 2
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CopaeprKaHue AoKnaaa

« Obuwee onncaHne pasBUTUS CNYTHUKOBOW CBSI3W

« Tekyllee COCTOSAHME N NepCneKTUBLI PbIHKA YCIYr CNYTHUKOBOW CBSI3W

« Bonpocbl perynmpoBaHus
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Mpouecc 3aaBNeHUA U KOOPAUHALUU CMYTHUKOBDIX
ceteit Ha ypoBHe MC3 (Ha npumepe HICO)

Not subject to coordination
(default procedure when nothing is
specified in RR for the allocation)

?)
C

Subject to coordination

(if specified in RR that the allocation/use
is subject to coordination or agreement)

Notification

. API/A

* Comments— APIl/B
* Notification

* BIU (Bring Into Use)

@

« CR/C (+API/C) \
« Comments — (CR/D, CR/E)

Tpaduka

Kniouesble 3n1eMeHTbl 4oNycKa CNYTHUKOBbIX
OnepaTopoB Ha HALMOHA/NbHbIE PbIHKK

CTaHLWsi NPUBS3KM UNW
BUPTYarbHbIi TOHHETT

b AN

/

* Notification
* Res 49 (Due Diligence)
* BIU (Bring Into Use)

Bce BKP BK/IOYAIOT B ce6Aa MHOXeCTBO
BOMPOCOB MO YTOYHEHUIO BOMNPOCOB
CNYTHUKOBOW KOOPAUHaLUN.
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MNMyHKT 1.5 noBectkn gHa BKP-27

1.5 B cooTBeTcTBUM C Pe3ontoumen 14 (BKP-
23) paccmoTpeTb periameHTapHblie Mepbl U
BO3MOXHOCTb UX peanmsaunm ana
OrpaHUYeHMA HECAHKLUMOHMPOBAHHOM paboTbl
3eMHbIx cTaHumin HFCO ®CC n NCC u
CBA3AHHble C 3TMM BOMNPOCHI, Kacatowmecsa
30Hbl 06CNYKMBAHUA HEFreOCTaLMOHAPHbIX
cnyTHUKoBbIX cuctem ®CC n MNMCC

Pe3soniouua 14 (BKP-23):

1 nccnepoBaHuA pernameHTapHbIX mep gna
OrpaHMYeHns HeCaHKLUMOHMPOBAHHOM PaboTbl 3EMHbIX
cTaHuui HFCO ®CC m NCC B HanpaBaeHUM 3-K C LLeNbio
YPEerynmpoBaHma cuTyauum 1 NpeKkpaLLeHna Takom
paboTbl, NPUHMUMAA BO BHUMAHME TEXHUYECKUE U
9KCNyaTaLMOHHbIE ACNEKTbI, B 3aBUMCUMOCTM OT C/y4dan;
2 uccnenoBaHMA perlaMeHTapHbIX Mep C Y4eTOM MyHKTa
C) pasgena NnpusHaBan B OTHOWEHWM CNYTHUKOBBIX
cuctem HICO ®CC m IMNMCC, a TakKe BO3MOXKHOCTU
peanusaumnm Takmx mep 6e3 oTpuuaTeNbHOro
BO34ENCTBMA HA NpeaocTaBaeHne 06CNyKMBAHUA B
OCTaNIbHOM YaCTU 30HbI 0OCNYKMBAHUA CMYTHUKOBOM
cuctemol HICO

MNpeaBaputenbHaa no3mnymua ctpaH PCC

AC PCC BbICTynatoT 3a pa3paboTKy pernameHTapHbIX NOJIOKEHUN N TEXHUYECKUX Mep:

- MO3BONAOWMX B IOOON MOMEHT BPEMEHW UCKAKYUTDL U3 30HbI 06CNyKMBaHMA cuctem HICO ®CC
n/vnu NCC HaunoHanbHyo TeppuTopuio focygapctea, AC KoToporo ob6paTnaach C COOTBETCTBYHOLWMM
TpeboBaHnem B BP MC3, npu atom 6P MC3 ponkHo BHecTU 1 onybamkoBaTtb B CneunanbHoOM cekuum
NPUK BP cooTBeTCTBYIOLLME U3MEHEHMSA 30HbI 0OCNYKMBAHMA 3aABNEHHON CNYTHUKOBOM CUCTEMDI;

- 06a3blIBatoWMX 3aaBaA0LLY0 cuctembl HTCO ®CC m/mnm MNCC AC UcKkNoUnNTb
HeCcaHKLUMOHUpPOBaHHY0 paboTy (Ha nepeaavy n/mam Ha npmem) 3C cuctembl HFCO ®CC n/mnm NCC,
pPacnonoXKeHHbIX Ha TeppuTopum AC, NnpeactasmeLIen B ABHOM Buae TpeboBaHMe NO UCKIOYEHUIO ee
TEPPUTOPUM U3 30HbI 0O6CNYKMBAHUA paccmaTpuBaemon cuctemol HICO.

NG5S0 FSS/MSS

satellite constellation -:' -

' -~ Adm.A .
r~'Fert'll:~v:nrg||r included into the Service areag": :
N omen

.,
—
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KoHcynbTaumm FCC no oueHKe paBHOLEHHOCTU
YCNI0BUW A0CTYNA CNYTHUKOBBIX ONEepaTopos Ha
HaUMOHANbHbIE PbIHKMU

MpoeKT EU Space Act c HoBbiMU TpeboBaHMAMMU
K MHOCTPAHHbIM CNYTHUKOBbIM OnepaTtopam

DA
™

e PUBLIC NOTICE

x Federal Communications Commission News Media Information: 202-418-0500
* > EUROPEAN 45 L Street NE Internet: www.fcc.gov
* K COMMISSION Washington, DC 20554 TTY: 888-835-5322
DA 26-208

Released: March 2, 2026

Brussels, 25.6.2025 SPACE BUREAU AND OFFICE OF INTERNATIONAL AFFAIRS SEEK COMMENT ON
COM(2025) 335 final SATELLITE MARKET ACCESS RECIPROCITY
2025/0335 (COD) GN Docket No. 26-48

Comment Deadline: April 1, 2026
Reply Comment Deadline: April 16, 2026

By this Public Notice, the Space Bureau (SB) and Office of International Affairs (OIA) seek
Proposal for a comment on the state of international reciprocity in satellite service regulation. This record will assist SB
and OTA in implementing existing Commission rules and policies, inform international advocacy in
support of U.S. commercial space and other interests, and may develop into proposals for further
REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL D ration o st P y develop o prop
Background. For decades, the United States has welcomed foreign satellite operators seeking
entry into the domestic marketplace. In 1997, the Commission adopted a comprehensive framework to
enable non-U.S -licensed space stations to serve the U.S. market.! Tmplementing the U.S. market-opening
commitments in the WTO Basic Telecommunications Agreement (BTA),” the Commission adopted a
{SEC(2025) 335 final} - {SWD(2025) 335 final} - {SWD(2025) 336 final} presumption in favor of entry for satellite systems licensed by WTO Members to provide satellite services
covered by the U.S. commitments under the WTO BTA.* For non-WTO BTA covered space station
market access requests, the Commission required the party seeking access to demonstrate that U.S .-
licensed satellite systems have effective competitive opportunities to provide analogous services in the

on the safety, resilience and sustainability of space activities in the Union
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Number of Visible Satellites above Horizon

Summer at 30 deg latitude - 10,000 satellites at 500 and 1000 km altitude
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UunpkynapHoe nucemo CA/27 ot 1 mapta 2024 roga
«CTpaTternm ceeaeHusa c opbuTbl U/ManM 3aXOPOHEHUA KOCMUYECKUX
cTaHuumn HICO, ncnonb3yroLmMx YacTOTHbIE MPUCBOEHUSA, KOTOPbLIE B
HacToAwee Bpema 3apernctpuposaHbl B8 MCPY MC3 nam HaxoaAatca B
npolecce KOOPANHALUN NN 3aABNEHUAN
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Number of risk mitigation manoeuvres per reporting period

Cratuctuka Starlink no konnyectsy maHespos Ans Cuctema Traffic Coordination System for Space (TraCSS),

TraCSS data exchange:
- TraCSS Satellite database with spacecraft attributes;

o/

:.v‘!— 144,404 - TLE Catalog;
- SP Ephem w/o covariance Catalog
S - Owner/operator ephemerides
weossa o - Emergency event notifications
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