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Mpumepbl TPAZULMOHHBIX CUCTEM CNYTHUKOBOM CBA3MU

XapaKkTepucTukm opout
Yucno P P P

Ha3sBaHve cuctemsl CraTyc cucTembl
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Mepencnonb3oBaHUe TEXHONOIMNIA BMECTO UHTErpaLumn

CDMA > Globalstar GSM > Iridium
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4G NB-loT/ eMTC-
Transparent Payload

5G NR- Transparent
Payload

Supported Band-
Satellite and Device
Ecosystem for S and L
Bands

Features- Timing
Advance, HARQ over
target distance, Satellite
location info

Release 17
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4G NB-loT/ eMTC-

\/LA ) olaiifal¥e]}
coverage

5G NR- Network Verified
Location+ Coverage and
Mobility Enhancement

Supported Band-
Satellite and Device
Ecosystem for >10Ghz
Bands

Features- Carrier BW
support upto 400Mhz,
TN-NTN mobility

Release 18

Enhancement like Mobility,

4G NB-loT/ eMTC-

forward), Other
enhancement

5G NR- Regenerative
Payloads, other
enhancements

Features- Network
Slicing, 5G RedCap

device support

Release 19

5G NR- Further
Enhancements

6G NR- Further NTN
study including versatile
radio access/ protocol for
TN and NTN

Features- TN-NTN
Interworking

Release 20

6G NR- Define the
enablers for the NTN
support including versatile

radio access/ protocol for
TN and NTN

Features- TN-NTN

Interworking
enhancements

Release 21

NMponpueTtapHble peanusaumn LTE Ha :nyTHuke ansa pa6otbl co cMapTdoHamu cTapbix penv3oB




Mo TMNy pasmeLleHna cpeacTs CBA3U U
HanpaB/IEHNAM CBA3U

NTN in a wide sense

3GPP work on NTN

3GPP work on UAV

igh altitude platform station

as IMT base station (HIBS)
Air-to-ground
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Mcnonb3oBaHMe CMyTHUKA B KaYecTBe TPAHCMNOPTHOro KaHana (He
paccmaTpuaetcs B 3GPP)
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MapameTp MpumeHeHus IoT n orpaHM4yeHHas cBsA3b C OObIYHbIMU Mpamas cBA3b co cmapTdoHamMu MpsamMas cBA3b CO cCTaLMOHAPHbLIMU UM BO3UMbIMX TEPMUHaNaMu
TepMuHanamum

LEO, GSO Moka Tonbko LEO LEO, MEO, HEO, GSO

ApxuTektypa PetpaHcnaumsa unn BC Ha 6opTy PetpaHcnsaumsa unu BC Ha 6opTy MpenmyLecTBEHHO
peTpaHcaaums
Monockl cotoBow ceasm unu NMNCC Monockl cotoBow ceasu unu MNCC (2 M) Monockl cnyTHUKOBOM CBA3M Bbiwe 7 L,

CraHaapTusaums u MapameTpusauns HazemHoro NB-loT 1 BO3MOXHO Hopab6oTtaHHbii BapuaHT NR anss NTN (8 1,5 Ty 1 2 I'Ty) nnu Hopa6oTtaHHbi BapnaHT NR anst NTN B cnyTHMKOBBIX Nofiocax Bbllle
paavouHTepcenchbl nopabotku ans NTN B rel.18 napameTpu3oBaHHbIN nHTepdenc LTE B COTOBLIX Noriocax 7 'y c nepexonom k FDD (TDD B HazeMHbIX CETSIX)

Mpennonaraemoe MOHWTOPWHT 1 TPEKMHT B NOFUCTUKE, CENbCKOM XO3ANCTBE MobunbHas LLIMPOKOMNOJ1I0CHasA CBA3b LLinpokononocHas cBA3b, B TOM Y1Cne ANs ABUXKYLLMXCH 06beKTOB
ucnosnb3oBaHue nT.n.

MpumMepbI KOMNaHUA Inmarsat(L-band), Globalstar, Skylo, npoektsl ESA Omnispace, Lynk, AST SpaceMobile. [o 3aBepLueHus ctaHgapTusaumm 3GPP Ha ypoBHe nccnegoBaHum u
(coToBble Nomnockbl) SpaceX n Amazon Kuiper Takke paboTaloT B 3TOM pa3paboToK CNyTHUKOBLIMU onepaTopamm

HanpaBneHUun.

Bbiwe 6
My,

HIFCO/
CO
NR

MpoToTnn
aBTomMmobuna co
BCTPOEHHOM
QHTEHHOWM
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UHTerpayumsa B iPhone
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ApxuteKktypa cetu Skylo PacTywee uncno napTHepoB U ceTen
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BO3MOHOCTb paboTaTb ¢ MMHUMA/IbHbIM

CraBKa Ha NpocTbie CNYTHUKU U BO3MOXKHOCTb |-|a60p0M CnyTHUKOB

paboTbl He B pealbHOM BpEMEHM

Launch Date

Spacecraft Launch Vehicle Spaceport Orbit Descriptior
(op6buUTbI M UNCNO CNYTHUKOB MOTYT He P (UTC) pacep P
obecneunBaTb NOCTOAHHOE NOKpPbITUE) Sun-
Falcon-9 I_Saizlancci synchronous
Sateliot_1, August ! orbit of 510 Launched
. Transporter- Complex 4E
Sateliot_2, 186, to 600 km onboard
. 11 (SLC-4E), . .
Sateliot_3, 2024, Rideshare Vandenber with an SpaceX’s
Sateliot_4 18:56 . g inclination of rocket
mission Space Force
Base (VSFB) 97.45° 10
97.75.
April I_Saiflancci sun-
Sateliot_0 (The P synchronous Launched
sroundBreaker) 16, Complex 4E with and onboard
3
2023, Falcon-9 (SLC-4E), .
altitude of SpaceX’s
06:47 Vandenberg .
approximately rocket
am Space Force 550 km
Base (VSFB)
S March Sun- Launched
-,EI,MEi Na3oH . synchronous onboard
. 22, Baikonur .
Sateliot with and GK
2021, Suyuz-2.1a Cosmodrome, .
Enxaneta . altitude of Launch
06.07 in Kazakhstan . .
approximately Services
am 550 km rocket
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NTN Enabled
Smartphone

ApxuTekTypa cetu Terrestar TecTbl NepBOro ron0CoBOro 380HKa
yepe3 NB-loT

“This industry-first call was made earlier in the
year, January 2025, using standard codec, Sony'’s
Altair ALT1250 module, Mavenir Open RAN (Open
VRAN and Open Beam radio), Mavenir Converged
SRS | Packet Core, and was conducted in collaboration

with Terrestar.
B2
oJJ)Lo e successful VoNB (Voice over NB-loT) call
Mobile Network Virtual Open Satellite highlights Mavenirsana terrestar’s industry
e ANE R ke Balcway leadership in delivering innovative solutions that

bridge the connectivity gap in challenging and
remote environments.”

% Terrestar
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Mpumep TECTOBOrO NOKPbLITUA cucTembl Lynk

Hypothetical Band 5 Lynk Cells.

Lynk Sat

Lynk Super Cell 1
(100 km radius)

Other Possible Lynk
% Super Cells

(100 km radius)

Lynk Super Cell 1

L Cell 2
ynk Super Ce (100 km radius)

(90 km radius)
~ iy

%

Other Possible Lynk A

Super Cells

(100 km radiivs) “~.__

Bird’s nadir view.

Lynk Super Cell 2
(90 km radius)

Y

OueHKa CHUXeHuA

B5 F1 (850 MHz) existing

B5 F1 (850 MHz) w/ -81 dBm interferer
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NOKPbLITUA B Ha3eMHOW ceTun

Areas where Band 5 would see coverage reduction in the
presence of an interferer.

Purple area minus
white araa

MRS T .'i}-_ L FU N
KEY
B5 F1 (850 MHz) coverage difference i,
e

Bblbop Hecywmx Ha3eMHOM CETU ANA MUHMMU3ALNU NOMEX

[Monoca 1 HoMep HecyLen

osioca 2, 000 My,
Monoca 4, F1 (2100 MI'u)
Monoca 5, F1 (850 MI'u)

Monoca 5, F2 (850 MI'L)

Monoca 13, F1 (700 MI'y)

Bcero

MpPOLIEHT MNOKPLITUSA C OOCTYMNOM TONbKO Yepes

0OHY Hec
0,0035%
0,0044%
0,1204%
1,3185%
4,5036%
5,9504%

0 B KAKOM-1TIMOO AmMana3oHe

Uctounuk: Lynk




MoaxoAa C MeHbLUMM YUCZIOM CMTYTHUKOB C MnraHupyembiii npuHUMn GopmMmnpoBaHUA 30H 06CNYKUBAHUA CNYTHUKaMMU

60/1bLUMMU MHOTO/TY4EBbIMU AaHTEHHaAMM AST SpaceMobile c yueTom 3aLMTbl OT NOMEX COCEAHUX ONEpPaATOpPOB
Interference to Noise Ratio contours (dB) Interference to Noise Ratio wntours (dB}
4751, . : I I I I I I I 1 475 Service Area
Adjacent Area
5250 IIN Conlours
4 " — Aclive beams
46.5 46.5
T 46 T
['}] o
° L=
2 2
455 = 455
- -
45 45
445 i 44.5 %
v 20 30 KM (npu 65 MZ) . a4
-1145 -114 -113.5 -113 1125 -112 <1115 -111 -110.5 -110 -1098.5 -109 1145 -114 -113.5 -113 -112.5 -112 -111.5 -111 1105 -110 -109.5 -109
Longitude (°) Longitude (°)
(b) Service area near 30° elevation angle with beams at ~12 dB back- (b) Service area near 30° elevation angle with beams at ~12 dB back-
off (Beam Peak C/N =7.3 dB) off (Beam Peak C/N = 7.3 dB)

3anyuwieHo noKa 5 ns 243 cnytHUKoB

sLuEBIRD " BLUEBIRD Takxe gna CLUA n KaHagp! BbikynaeH cnektp 45 My (1530 — 1544,
Op6uta nopsagka 700 Km 1545 - 1559, 1631.5 - 1645.5, 1646.5 - 1660.5)
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MepsuuHaa rpynnuposBKa Starlink ana nokpbitna CLLUA

US coverage - 840 D2D satellites

e satellite altitude: 525km

e orbital inclination: 53 degrees

e number of orbital planes: 28

e satellites per plane: 30

e elevation angle for smartphones:
30 degrees or higher.

| * 2x5 MHz (PCS block G)

In the PCS G Block, SpaceX’s direct-to-
cellular service in the United States would
be able to provide voice, messaging, and
basic web browsing at theoretical peak
speeds of up to either 3.0 Mbps or 7.2
Mbps peak upload (Earth-to-space) over
1.4 MHz or 5 MHz bandwidth channels per
beam, respectively, and up to either 4.4
| Mbps or 18.3 Mbps on the downlink
(space-to-Earth) over the 1.4 MHz channels
| orthe 5 MHz channel per beam, ‘
respectively. e

; _
N 3 e
. 3 T, B

HcTtounuk: Analysys Mason

MoKa3aHa 30Ha 06CNyXKMBAHUA CMYTHUKOB,
HO He pa3mep COT B O4HOM slyye

Latitude

U3 3aasku Starlink

The SpaceX direct-to-cellular
system will be deployed on up to
7,500 satellites within the orbital
shells at 525 km, 530 km, and 535
km altitudes.
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Starship - Knouesoi
anemeHTt passutua HICO

CHMXKeHue opbuTbl U
yBesn4yeHune anepTypbl

aHTeHH B Gen2

Okono
550 Km

Okono
340 Km

CoTtoBblit cneKkTp +
HoBbIM cneKkTp MNCC

OrpaHuYeHHbI COTOBbIN CNeKTp (M13-3a ero
MCMNONb30BaHUA HAa3EMHbIMU CETAMM)

ok

ObwwupHble MueHsnM NCC B FamzzopenT =
2 [Ty, U Ha3eMHbIN CNeKTP OT tll"ﬂb’n"

$

“We are aiming at peak speeds
of 150 Mbps per user”, SpaceX

dopym MeKayHapoaHOro colo3a 31eKTPOCBA3U « TeXxHONorMm cBAsun byayLiero»

Pecnybnnka benapyco, r. MuHck, 17-18 mapta 2026



CopaeprKaHue AoKnaaa

* WcTtopusa nonbiTok co3ganna D2D n coBpemMeHHble noagxoab!
* [lpumepbl OTOENbHbLIX MPOEKTOB Mo peanusaunn D2D B CNyTHMKOBbLIX Nosiocax

* [lpumepbl OTOENbHBLIX MPOEKTOB Mo peanu3aunn D2D B cOTOBbLIX Nonocax

« Bonpocbl pagmnoyactotHoro obecneveHnst D2D crnyTHMKOBOW CBA3M

dopym MeKayHapoaHOro colo3a 31eKTPOCBA3U « TeXxHONorMm cBAsun byayLiero»

Pecnybnnka benapyco, r. MuHck, 17-18 mapta 2026



TpaaAnLUMOHHDbIE AMana30Hbl NOABUMKHOMN
CNYTHUKOBOWM CBA3M: L- U S- Anana3oHbl

Table 5.2.2-1: NTN satellite bands in FR1-NTN

NTN Uplink (UL) operating band Downlink (DL) operating band Duplex
satellite Satellite Access Node receive /| UE Satellite Access Node transmit/ UE mode
operating transmit receive

band FuLjow — FuLnigh FoLjow — FoLhigh

n256 1980 MHz — 2010 MHz 2170 MHz — 2200 MHz FDD

n255 1626.5 MHz — 1660.5 MHz 1525 MHz — 1559 MHz FDD

n254 1610 — 1626.5 MHz 2483.5 — 2500 MHz FDD

NOTE: NTN satellite bands are numbered in descending order from n256.

C

Advanced

Publication
Information

Obligatory negotiation
(Goal: interference-free
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Ho HauMHalOT NPOABAATLCA 0CO6EHHOCTU HaLMOHANIbHOIO
AOMNYCKa oNepaTopoB Ha BHYTPEHHME PbIHKU COTOBOI CBA3MU

CoTtoBble Nnosocbl ANA CnyTHMKOBOﬁ cBA3U

Cepasn 30Ha perynmpoBaHus:
- Texkywwue peweHuna n paspeweHuna FCC;
- HauaTa pabota no perynmposaHuio B EBpone;
- NyHKT 1.13 nosecTtkn gHA BKP-27.
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1.13 B coomeemcmeuu c Pe3ontoyueli 253 (BKP-23) paccmompemeo PaCCManMBaEMbIe 4aCTOTHbIE NNaHbI
pe3ynbmamel UCCAed008aHUL B03MOXHbIX HOBbIX pacripedesneHull

T00GUNHOU CrymAUKOSOL] CryKGE O MpAMOZ0 MODKTIONEHUA MENOY I

KOCMUYeCcKUMU CMAHUUAMU U M0s16308amesibCKUM 060py008aHUEM Downlink (MHz)
MexcdyHapodHoli nodsuxcHoli anekmpoceasu (IMT) e dononHeHue K
MOKpbiMuto HaszemHeoix cemel IMT; [807814/807824-849] [852850/852869-894]
880-915 925-960
pewaem npedaoxcums Cekmopy paduocesazu MC3 3asepuiums ceoespemeHHo 00

Hayana BKP-27 832-862 791-821
698-716 716-746
1 wnccnepoBaHWs BO3MOXKHbIX pacnpegeneHnuii NCC B AgnanasoHe 4acToT oT 776-798 746-768

694/698 Mry go 2,7 [Ty c yueToM NNaHOB pasmeLleHuns yactoT IMT,

paccmaTpuBaemblx B nocneaHen sepcum PekomeHgaunm MCI-R M.1036; 753:803
2 WccneaoBaHWA NOTPeBHOCTeN B CNEKTPe, a TaKKe TEXHUYECKMX, 1475-1518
9KCMNYaTaLMOHHbIX U PEryNATOPHbLIX BONPOCOB, CBA3AHHbIX C BHEAPEHUEM 2110-2 170
NOABUXHO CNYTHUKOBOM CNY6bl Ana obecnedeHna NPAMOro NOAKNOYEHNA K 1 805-1 880
no/b3oBaTeIbCKOMY 060pyA0BaHMIO IMT B JONOAHEHME K MOKPBITUIO HA3EMHOrO 1930-2 000
cermeHTa IMT,
2 110210
Sp— 2130220
1250152

1 npoBecTu UcciefoBaHUSA COBMECTHOMO MCMNO/Ib30BaHMA YacTOT M COBMECTUMOCTU C 2 305-2 3207 2 345-2 360!
AeNCTBYIOWUMU cnym6anM, B TOM YMCNe B COCeAHMX NOI0CaxX YacToT, Npu 2500-2570 2 620-2 690
obecneyeHunm 3aLMTbl AEUCTBYIOWMNX CNY3KO B COOTBETCTBUM C PernameHTom
paanocsnasu; = The Band is corrected in line with Recommendation ITU-R M.1036 as an editorial action.
2 M3YYNTb BO3MOMKHbIE TEXHUYECKMNE N IKCMNYyaTaLMOHHbIE Mepbl A obecnedveHns

TOro, utobbl ctaHuum NCC He co3aaBanu BpeAHbIX MOMEX CTaHUUAM, paboTatowmm B

noABUXKHOM cy>kbe, n He TpeboBann 3aWMTbl OT HUX,
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UccnepoBaHua B pamkax Pl 5D -
Mepbl no 3awmTe Ha3eMHbIX COTOBbIX ceTei

Communication

Interference

Heckonbko
& Country B BapuaHTOB
napameTpos 1
BapuaHTOB
dopmupoBaHua
OrpaHUYeHui
5 N N N BF [ § N N N B B B B |
Macka NMNM ansa I Macka MMMV nnn aksusaneHTHasn I
I 3awmTbl AC NNM ana sawumTbl BC I
oy PFD limit per satellite I

g / - Aggregate PFD limit per systeml
- EPFD limit per system I

- Aggregate EPFD limit
N N N B N B BN B

UccneposaHua B pamkax Pl 4C -
Mepbl no 3awmTe apyrux cny>K6

Sotelites in DC-MSS

Soteltes in DC-MSS

Oecatku
KOM6UHauui
CNYX6 n
cueHapues
nomex

,,,,,,,,, -» Communication

- Interference
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Mprmep 30HbI BUAMMOCTU CO CNYTHUKA HA BbicoTe 600 Km Mpumep nomex Ha CNYTHUK ANA Pa3NNYHbIX KOOPAUHAT
noacnyTHMKoBou Touku ot bC B Kutae

I/N Levels Map

Latitude

80 90 100 110 120 130 140
Longitude
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MpepBapuTenbHaa no3uuma ctpaH PCC

807-849
880-915
832-862
698-716
776-798
698-748
1427-1470
1920-1980
1710-1785
1850-1920
1710-1780
2000-2020
2010-2025

2305-2320
2500-2570

852-894
925-960
791-821
716-746
746-768
753-803
1475-1518
2110-2170
1805-1880
1930-2000
2110-2180
2180-2200
1880-1920

2345-2360
2620-2690

MpoTuB, 0O pa3paboTkM AOMOSHUTENbHbIX
mMep no 3awuTe cuctem BPHC

MpotnB
Mpotue (nonoca 2110-2170 MI"u)

He npumennm B PCC

MpoTnB

MpoTtus

Mpotue (nonoca 2010-2025 MI'u)

He npumenumo B PCC ([Monoca 1880-1920)
MpoTtuB

Pa6oTtbl EC no BbipaboTKke eguHOro noaxoaa u
pelweHnAa npobaem Ha rpaHuULe CTpaH

EUROPEAN COMMISSION

Communications Networks Content & Technology Directorate-General
- Digital Decade and Connectivity

Radio Spectrum Policy

MANDATE TO THE CEPT
TO STUDY FEASIBILITY OF AND DEVELOP LEAST RESTRICTIVE HARMONISED TECHNICAL
CONDITIONS FOR THE USE OF EU-HARMONISED FREQUENCY BANDS FOR TERRESTRIAL
WIRELESS SYSTEMS PROVIDING ELECTRONIC COMMUNICATIONS SERVICES BY SATELLITE
SYSTEMS PROVIDING DIRECT-TO-DEVICE-IMT! CONNECTIVITY

1. PURPOSE

The objective of this Mandate is to study feasibility and develop harmonised technical
conditions for the use of EU-harmonised frequency bands for the terrestrial provision of
electronic communications services (ECS) also by satellite systems providing Direct-to-
Device-IMT (D2D-IMT) connectivity*. Such use should protect the continued use of those
bands by terrestrial wireless systems providing ECS, as well as ensure appropriate protection
or coexistence with other incumbent services in those bands and in adjacent bands, including
across Member States” borders and at the EU’s external border. Satellite systems providing
D2D-IMT connectivity are intended to complement the coverage of terrestrial wireless systems
providing ECS.

KoHey 2026: TexHnyeckmne nccnegoBaHusA

CepepuHa 2027: [NpoeKT perynnpoBaHua

KoHeuy 2028: Yuet BKP-27 n yctaHoBneHue
CTaHAapTOB AN 060pyA0BaHMUS
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CuTyaumsa ¢ peryiMpoBaHMeMmM COTOBbIX N0JI0C

HeckBo3Hoe pacnpeaeneHue mecTkune CnoXHoCTH Bo3BpaLLeH1e K UCTO/b30BaHUIO
nonoc mexay onepatopamu orpaxuiequa NNV + AOCTUHREHNA Knaccunyeckmnx nonoc MNCC co ctaHaapTamm
BHyTle CTpaH n Me)‘K,ﬂ,y WNN 3KBNUBAJIEHTHOM ,EI,OFOBOpeHHOCTeﬁ C NTN (HOKa HU3Koe I'IpOHMKHOBeHMe

cTpaHamm MMM nocne BKP-27 onepatopamu TepMMHaJ'IOB)

MpuobpeteHne cnekTpa B TPaaULMOHHbIX nonocax MNCC

Starlink - Mokynka Lynk - O6beanHeHMe ¢ AST - NoKynKa
cnekTpay EchoStar OmniSpace nocne NOKYNKu cnekTpay Legado

o06eunx komnaHwui SES
x BE = ‘L

17 +2.6 O6LWMpHbIe NNLEH3UK 0.55 HeKoTopble
Mnpa. &‘ MCC B 2 Ty, M HazeMHblI ‘ CyliecTBeHHbIe AP, ‘ ‘ nLeH3um NCC 5
Usb CNEKTP nvuensun NCC 8 usD 1,5 My Iy,
- HH = 2 rrLI| L]
LCHOSTAR T ligado
_ . il
omnispace NETWORKS
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B/IATOAAPIO 3A BHUMAHUE
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