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GEO Advanced Higher Throughput (VHTS- SDS), Lower Cost

Y Viasat Viasat-3 / Echostar Jupiter-3 / Konnect VHTS
(VHT®) Intelsat-42,43 / Superbird-9 (SDS)

Further Throughput Improvement : Optical Link,

' arge-scale, Resource Optimization, an
Satellite L le, R o) V/E Band
Broad LEO Constellation (Low Latency/Broadband Service) /High latitude which is hard for GEO (feeder Link), Dynamic change of beam design
Band LEO Constellation Advanced Higher Throughput Capacity

% Amazon Kuiper Further Throughput Improvement :
: Optical Link (Satellite-Satellite, Satellite-Terrestrial), Large-
k Telesat nghtSpeed scale, Resource Optimization, V/E Band (feeder Link)
' Further Capacity Improvement :
i Increase the number of satellite

(1,000 - 10,000 order) Toward Beyond 5G/6G

Small Data,
Message, Alerting

% Starlink Gen-1(High Latitude region)
- Starlink Gen-1 (maritime)
% OneWeb Gen-1(High Latitude region) OneWeb Gen-2

Starlink Gen-2

_____________________________

Satellite Terrestrial + satellite (satellite communication with the same terminal as the terrestrial) ()
£

Voice Call

(incl. Emergency) Broad Band J
-

Mobile Lynk AST SpaceMobile -
. TN : Multiple NTN
Direct Starlink Direct to Cell , HAP;,tIII)Eg,GEO... °
Apple & Globalstar Project Stardust — ? <,

Satellite * Echostar Mobilc Se0 Techgology Adaptation to 3GPP Rel. 17| } o o sacliies
IoT * Lacuna Space ySateIiot =
et G X
Solar Panel Lightweight/High S B )
ici ex r
— Gen after Next Gen 600 ~
HAPS Battery high density/high cycling Next Gen. 400 ~ 500 Wh/kg 1000 Wh/kg
Payload multi-cell/high capacity SoftBank HAPS

Space Compass HAPS




10FE#A—ILI v /N

IR
TERONTNIFOODOFISM RS il ENWEIRIZURES AT
LEUTENTNIRBISE(L. RE.

Beyond 5G/6G. IMT-2030([cMl}T

1) SHIESERIBMHEEINTUVAELZ BNWH-EX (B#EER.
ME, IBE, DXF LX) ([OOVT, BRA RBRER(CEDH ENWODiE
HAREELRTU7ZDHN LS %, NTNTHIN-9B3FET. >—ALX
RIBIENWY —EXOfkGT £ _EHHAfFENS

= TN. NTNZES, BRRBETRUY—EADFRILRERE

2) [EIFIC, KEF(CLDHM ENWOKIRIERIEE, IBEEFRER
SRECHBVTE, L ENWDON\wI7yTEL T, RIRROY—-EX%
NTNTHRHI BE(CLD, EIREHRADNROHTFIND

> KREFCHIIFEER, MRZBENU. BRIEFCHF S E /&
E2BVWCHEEBCEDA IOy NI-IDIEEE

3) Fe M ETUVELEEUAFIRZMAGEIE, EBIKMmE. 558
fetc) DF THEFEEZIER I DX T NTNEFOFH THHFED
NWARRPIOATL -3, HAVEEBEEIMKEFULRVWTTE S
DHELR. Frad I DENHDD.

D> EHEREE, GEAH X ORRAZRICEREPENEHE
Y—EALHEBEURDS., EEDEE. B EHERO™AICLD
Made in JapanY—EAmE %8R

I:

A

Small Data,
Message, Alertlng

ELTESIHAIREN

WGMF >

Voice Call
(incl. Emergency)

@

V

Terrestrial NW

\
A 4

Smart Phone

SRot=

Broad Band

Legacy Satellite

loT

NTN Toward Beyond5G/6G

NTN dedicated
equipment

Small Data,
Message, Alerting

Terrestrial NW

Voice Call
(incl. Emergency)

Broad Band

Multiple NTN
(HAPS,LEO,GEO...)

Smart Phone

{7

NTN dedicated
equipment

X



NTN##i0— RYyT YGMF =
2023 2024 2025 2026 2027 2028 2029 2030 ~

v

GEO & + 531k (VHTS - SDS). &3 X kb

JO—-RIUR LEOOI Y AT L—> 3> BE - &b/ kB8

S GiAE] MESFICEWTIEREFEEZ /Ny 7 Fh—I)L & L7=BAWI-Fitt— EX(FC)DFIBEAEAKL TW5, LEOT ~

(BERIWi-FiZg) ATL—=2avoFERLSEBILAL, SUVEIXR - SREDIED EFRINED, MEEFOHE LD
fZE> 57 N=RILABWNOERICIELOEEALLZ ERBAEND,

AL BEETNRNAILEZAL 7 MIOWTIEMZELZE L, A TLTERSGDBEN RO 5N TR WENS K F /-1
E)T J ACWI-FIAFIETENIEIE LA DBE+DEEZ DN D70, UEEMEAB O IZES AL E B
na.,

GEO 5 - &L (VHTS - SDS). {£Ea X kb

JO—RIUR LEOO Y R TFL—Y 3y BFE - &t/ KAES
BE AMATCIEIEEECERZRMITDOA VX —%y T 72 ZAARAIZHEY DDHY . Wi-Firxy Zx—ILEERE L TOD
(BAWI-FiZ) HE7A—FAY FAOREIIAE L, LEOAY R T L —> 3 YV TIEGEOL Y 6 KNI TREHN B 5 1%
AXKCeEBLE7O0-—FXXY RBEIFBETES -0, L V/NBELMMATOFAELEZ TWCERBATNS,
EEDET HREIE®ES AT ANB3GPP Rel. 17 NTN E#LH —EZADFZIT -t EENA I Y —EREDHS
AISHSVDESADIBATICLAMMITZIEOSEAL

;EO’TWVM'/]'\ FEEE T O— By FARIE LD D O NERMA. T b C IR DHAPS & R < o+ 0 BEEE(E OB HE
VDES HEINTWK ZERAFREEING, FHEBETOASEIRL., LY EWMEL — F THAREEED RIBEZVDES

DEENAXRZIILHEE TR ENTE Y, BEZERI 2L T A—NILAFLERBFOEE - SEL
ANV 7o EERRY R ER Y S ADED 5N TN D,



NTNHO— RYvT" (FREEER : NTNEiTERE YGMF -«

@
NTNOERZZEIR I 3HICAFRRURIFNUIRSROFITERRE

X5 NTN 2fifiaRed 5IA7T
G Q7 >5) It —L> MEBERIM. MEXFERMA. U4 M AN - F 15X H3THFER
O FHEIRATL—23>, HAPSICL 285/ (IR — )L [EHR il
Ot >3 ) EHRZGEORERE TIRET YT —F— UL — il (%)
O R EIRERERDEE (QF/VEs)
RIBITER Ok 3Rz KR I DHAPSEHF

TU7t8EE /%G OB RICET IV

QL EUCBET) ey ND—IR8EE(CmF Tl 2> A =727 F 10N [BER R4 — | F ORIk F

B OHE. HAPSHKY M-It EDREHIHT 2Ry NI —IEE, A—T AR —>a>#iiili. Al-#iRFBZ2RVE
ERAEM (TOYYFA—bX=23)

OFH -NTNA-T> 7 —FF7)F vkl

40—k DX ERFOHAPSRAO-RK

®YILF/)UORMENTNT > T FPRENTSINTN -~ (HAPSTLEO) (CXIILUZ B #hERERil
®gNBYMECHEE =G UIcBERRARIO-R

® X HAEN
QEECER PRI CIES TUCHE S RO EE R
Ui R SNTNEHE Ry ND—IAQREIRHEG D BIRERYILF 7 I RimAR
T3YRIA— LI O FEFEBESCIIIVRTIVNIA-L (F-5E>5-)
O DHFRANTNRY NI —J(CBbENTO ML ES i A T el

BEMSIHIE | ®FEEICATL—2aCEORERI-F I LBEERE AR

X HE : Beyond 5GICEFTZIBHREBERMEKEEDTEDTS > EFEE CEDIEDAZE Beyond 5G AFTRFIRERE > (3R 6 INTN (HAPS-FEHARYNI—Y) il
<https://www.soumu.go.jp/menu_news/s-news/01tsushin03 02000352.htm!>



https://www.soumu.go.jp/menu_news/s-news/01tsushin03_02000352.html

NTN?S'Z{ﬁ O—

RYYD LHEEEER :

Mg

O—-KINY RYGMF s

VHTS-SDS OneWeb Amazon Kuiper Telesat
(‘ﬁﬂ:ﬁli) ng htspeed

=
H—-ERU> I ERER

iR

ZI—Twhk

LAF>S

AN

e

ST PR

EPRE AR
ESpE]

WE e

A-RT7-X

Ku-band, Ka-band

BRmEK (VSATE)
60cm~1.2mE/IN\IRS7>7F

~150Mbps(Fh)

~600ms
(/E35,000km)

BEDNIEICE D, BN/~
(SEEIZH

BEfF Oz I EE M FS AT A
MEZZ, Fr/0ST(BICLBIR
N, JLFSTIVE—AICLDH
Ny OaE1t,

B FSSHYER Rl R CHIFE]
AT4E (Ku/Ka/Q/VEEE)

N B HFSSEIREIDHIEA(C

THIFEAE

DVB-S2X(ETSIFi1g) &

IL=3ILIVT. Ao - fnZesms
JO0- RO R BIAIINWIR—
PN === == N I 1

Ku-band

BHimR
~1.2mBINTIRST7>T7F
50x45cmEJov 7> T

~195Mbps(TFh)

~70ms
(=E1,200km)

J0-)01

RERNI>Y FIHIYRT
L—33>(C(3EsET)

BXfZFSSHBe AR E T AR
e (Ku/Kats)

Gen-1(IHELE

BRI

-ECC Report 271
-ECC Decision (18)05
-ETSI EN 303 980

BEARORI-AT—R(IERLEFHE (VHTS-SDS) (C&BY—-EXERER,

Ku-band,

Ka-band (GEN-2hH'5)
B Ak
50x30cmIJ3v 7>+
57x51cmIJ3y 7> 57+

~350Mbps(TFH)

20~40 ms
(BE500km)

Aa-/)CL

RERNI>Y FIHICRT
L—23>(C(3EsET)

BXfZFSSHBC/ERE TR
e (Ku/Kam)

Gen-1EHELE

FRINARAE

-ECC Report 271
-ECC Decision (18)05
-ETSI EN 303 981

Ka-band

BRAimEK (I3vh7>77F)
17.8cm x 17.8cm
38cm x 38cm

48cm x 76cm
~1Gbps(Fh)

~50 ms?

(BE600km)

40—/

BIfZFSSHBL/ER £ CHI AR
e (Ka®)
BARICEAIZIZSCE. HIE
BliahnE

Ka-band

INSINST>TF
IIYNT7TF

~7.5Gbps

~70ms?
(S&E1,015km, 1,325km)

A0-)C0L

BER#RAR
BERYEU>Y

BEfFFSSHOECERE CHIFR]
fE (Ka%)
AARICEATRIHECE. HIE
BEEinE

LAF> 2R —Tyb, RN InRHBOS S CTHFEEZSNSN, RBUZMEIGEORBELDELVHFIANREE R — 262\ AR
EN3. fiofil - AMZEHEEITY —ERDIHE(E RIBUSRAHIRIRECIRS IRV DI R [C IR (CFIFEN 3 2L FEEN S,



Bl D15k - MEI 0—KRINUR

YGMF «

C

VHTS (Very High Throughput Satellite)

HERE

520

Ui AR

1-AT—-2A

mERE{SARA

&

RIS

TD1t

o)

ZEDOANY M- L©ZECEL CRIREOBHBZITICECEINEROER ILBE LD HEBU 0BT 225 DEEZ
HTSEMESN, SB(CARERBE2IF R OBEQFVHTSEMEEN S,

20234 (CIFSESICLBKonnect VHTS (500Gbps)t*Hughesic&dJupiter 3(>500Gbps)(c&dY—EXNFLA
SNz, INBOFERFY-ERU I TKaFmZF AL TLS,

HTFE-LZYR- NI BRODOKRESH (20kW)HR—K
FT5 EIFRICEEIFEEILF S IICEBEODMRVIVIHISEEDZ IV ICBEIDY Tol g

VSAT. ESIM (B}F0& L EE TEDON TLBinARNFIFE ] &8
Z—Tyk: > 100Mbps

V=SV T 7 RofEfiZEsm i T 00— R R BV IR=)L . SEERFR) w77y JTTElHR
SECTIDELDLEH TERIRXNTHIFA]EEC.

BAFFSSOBCEIREN CHI A PIEERIRE (Ku/Ka/Q/VHESE)

I HEHFSSEIREDOHIEANICTHI AR EE

DVB-S2X(ETSIiR#E) &




. BOMRIEE : GEJ0-KAVR Y GMF 7
SDS (Software Defined Satellite)

TEROBELERDBEDITS LIFRICE-LATHAOOZENTIEE, E—LABRE. Y/ X. High. /ND—%51F
SYIICEE I BIEN O] HE

ANIC=ISATDSuperbird-9. IntelsatDIS-42. I1S-43. IS-41. IS-44. Inmarsat®GX7. 8. 9F Nt
BIENTLD. T—ERAUITKUT. KamsZFIFAT 3. GX7. 8. 9FETFE— LAZRRF(CECE O] HE,

HERIE

5201 HTDT IHIIIBE I T AR LA T T F TEFE - LZF1F2y)ICRcEZ E ol fE

VSAT. ESV. ESIM (BIfF087IE1EE TENNTULDimARNFIFH eI e
ZIL—Jwhk: > 100Mbps

IV=3ILIVU7 . finfA. fiZEtgmir 20— R R BNV IR—)L, KERAR/ w7y TElHR
SECTIDEIDLEHTERIAMCHIABIEEC,

im AR

1-AT—-A

it sr U BEfF FSSOECEIRER CHIARIEERTEE (Ku/Ka/Q/ViFSF)

&

ol PN )45 PSS LR DB P CRIA T4

RIS DVB-S2X(ETSI#1g) F

T4t




Bl DsFHRER - MEIO—-RN\VR YW GMF ¢

(® O
OneWeb
e — BEEE1,200km(C58SEDHUANSRZ I AT L —2a &R (Gen-1)
. HO—=JLHNRLYS (BLEED)
MBS .Gen-1T(FRELE, Gen-2 TOBERIN I EEXRTFE.
. H—ERUT : KuF
[E)iRER I4—=H=1>D  Kats

XV/EH (Gen-2THREZMRETH)
ith FS R (C40-50F R EFIE
-BCP/i=pmith/PE &M T0— R/ REE
-fiofa/MZEskm i JO0— R REE
bty UM B FSSORCEIRENCHI A E]8E (Ku/Kams)
ESEEYNERN Gen-1(3HIE L
B

P RN AR AE
o -ECC Report 271
RAERUE -ECC Decision (18)05
-ETSI EN 303 980

PN AESE 2
- T JVBRZE R

1-AT—-2A

EIFEE DI HETE




_ BOROBMEEE : GEI0-FVE  YGMF o
Starlink

SpaceXftlcLBFMEIVATL—23> (BEFI550km)

5,000 FZF]5_EIFiEdH. FCCHh5IE12,000E0DF]T5 LT Z2EFaliEFH
THhEAXAIL—Tvh220Mbps

H—EXUHEKuEZER (Gen-2B & TldKas ., Vi DERHETE)
Gen-2d2A7L—23>Tl330,0008 (FEFI330km~610km) DOFT5_EIFZETIE

BANTDT ANAIRE I T1—- X RV LA 7> 728

il EERL U (ISL)DIRACEDS — NITADSEEN BT THBIEY —C 2 DI a4

7 3 Starlink&EAim>k . SpaceXfth &, JI—XR7LA17>7F
A-AT—A IL=3ILIV7 . fafA. fZEsmEiT0— RIS R, BNV IR—)b. SEERFR) (W) 7y ol
o= U BT PSSO ECRELREN CHIARIEE (Ku/Ka/®)

PN Gen- 136
B9 ——
Iz PR AR 4E
SR -ECC Report 271

-ECC Decision (18)05
-ETSI EN 303 981

EIFE DI HETE




NTNEfO—KRyT LB : GEENANILIN ‘,(GMIﬂ

_ SpaceMoblle Starlink Direct to Cell Apple & Globalstar

EiE=
H—-ERU> I EIRER

IR

H—EX
AN

B4

HEIRBER
2l

ESpER ]

= ERE AR

RAERAS
1-RT—-R

3GPPJEIRER
(Mid-band, Low-band)
N\—K~F—MNOODE %% B8

BRI EEEIH R (3GPP)

THZN B JO-RAR

70-)Nb. 1zZI2UI— ~F—MNO®D AR
HNMEZ DECH]

RBEIT-ZARTPLAT>TT
RIMATAT
h FTRYTS— EERMHIE

- F AR ECMSSDENM D BB
-BEEERBCEIDS TORVERER
ZRADH4.45E

EHBEmANMEEL BEEE IS
E(CLBHIE _EORE(EARBOIER!.
REFE) ZRERUOAT, HlIEEmEY
WHE

2G, 4G, 5G

B/ AR NI =Ih) Ly S ORI
X

KIME S ERFE(CHIFIENILRY A
J—--NDiEIH

3GPPERER
(Low-band)
J{\—NF—MNODRERE% %)

BRI HEEIm R (3GPP)

TEAN (FEREER. T-56)

70—V, 1l2UI— - —MNO®DJER
HMEZ 2E0H]

1m~1.5mEII—AR7LAT7>TF
eNodeB, EPCEEIZE(CIEH
F—RITAHSBEN TV TEAN? & T4

I—RFBETTFANYE-CDOIXZEN

oJHE,

- F AR ECMSSDEM D B B
-BEEEFRRBCEIDS TORVERER
ZRRDH4.45E

ERERRNMAZLERBEI DL
(C&LBHIE _EDORE(ERBOIER. 7
FTEE) ZERBRUISOAT. HIEEmL,
2

2G, 4G, 5G

/ANy ZHTOX - —ER,

Rl

3GPPEIR AR
(Mid-band)
NN—RhF—MNODEKE=FI A

B EsEIR R (3GPP)

TEZAN (FEREER. T-56)

70—/, fz2UI\— hF —MNODJER
HMER DS

2.7m X 2.3mI1—AR7LAT7>FF
eNodeBZFEE£( 58,
Rw 5 —1#H1E

- FFHEIRECMSSOE N D BEC M E
-BEEEFRBEIDITORVEREZ
FIROE8H4.4%EH

EHEERANMEEL ERBEI L
(CLBHIE _EOSRE(ERBOIER, 7
) ZFERUISAT, SIEREIGE

3GPP Rel-8LAF#(LTE)

B/ ANLYZHTORAYE-SH—ER,
RoulBik

70—V RS-0 EZFIF
(L-band/S-band)

iPhone14, iPhone 153U—X

FUER. O-RY—EX CKEDOH)

1651E(2024F1 AR R)
(2RI 00— )L ZAI—Dh) \Ly SEEE T
fEXSEIHEMERD. )

70—V - EEErEEZFI A

B (L/SE)

[FRERBAIMSSS AT AEUTIEHIEILE
aj'o

A

B/ DNLYZHTOR
O-RY—-EX

SEE



R DOFEMIEER : HEENINVIILIN Y CMF =

® O)
SpaceMobile

AST SpaceMobilett(CLBI5EDFHEIVATL—23> (BE#I730km)

BEFOEFEECEZBEEY -EX%IRM GFAN 5. JO0-RIREE)

MNO/N—hr—0EKRZE=FIA (3GPPERKRELow-band U Mid-band)

BB EBlueWalker3%2022898(CF]5 LI, 2023FENEEREE CEA@EE MU TN14MbpsD R — Ty b
AOEOTT-ZRFLATYTF

¥l ROMATA (eNBlEith _E(CECE)
Ry 5—3 0 N UNERERH 1E
1 BIF0iEmEEIREK (3GPPIHAR)

 IAC 013 SR b VINVAIDIOVN ZVAS TN
KRR ERFECHTBIE/ (LRI -IDIEIR

d1-RT—2A

R AimEEscMssOEmA RIS E
A L e ST EI0S TORL R RO, 45

BaiE
FE @EREAs %g%ﬁﬁﬁﬁ”ﬁﬁib‘ﬁiitET%EEE@%Z&(C&é%ﬂfﬁi@%ﬁ%ﬁ(ﬂﬁ%@ﬁ%ﬂ\ RETE) ZFBRUOAT, HIER MmN

BRERIE 2G, 4G, 5G
TDith K> IAZ—(ESpaceMobileT/E T 3eNodeBxAFH




O M5 : GEENINIILIN Y IGMF »

® O)
Lynk

Lynktt(CEBFEIATL—23> (BEFI500km)

= BIFOEFERCEREEY -EXAZzIEE (71XN)
MNO/\—hF—DEKREZFIA (3GPPREIKE Low-band)

BREHE23ET5 %M. 2023F68(CEAY —EXRHE.

1-1.5mBARDII-ARTLAT>TF

5201 eNB. EPCZREE(THES. 7'— MNITAMBEENIZIZPI CTEAN Y 7> RIAD — M@EEh el EE.
RyT5 -2 MR UNERERHLE

I 3 BFOEFHEEImAR (3GPPIHR)

N (CH TR RIBI(E

RIRLEFEFCHTD2RZEE

1—-RT—-2A

- F R MSSOIB AN B 2
Gl R re e s g ) T ) VESRAER R D54 . A2

BaiE
Bl E Bl A NMHELERDBE I LICLDHIE _ LORE(ERBOER . 5T%5) Z2ARUZSXT.

EREirnE

EISEEPNS

RERIE 2G, 4G, 5G
T DAl




O MIEE : MEENILIILIN  HIGMF =

(® ®
Starlink Direct to Cell

P emntDEFBRECTISUStarlinkiEE21> A7 L —23> (mF_‘T"JSSOkm)

= EE@@T%%%.:E(;E}%EE*J“ EXziMt (HPETFAN FREAEE. 7 -58ED)
MNO/\—bhF—DEKREZFIA (3GPPREIKREIMId-band)

2024F1BIC6EOEERITE EIF. THEAMDIXRZE(CHKIN. 2024 FERNICH—EXRIBFE

2.7m x 2.3mI1—ZRPLAT>5F

eNodeBZEIE(CiEE

BEfzStarlinkd> A5 -3 e —Y—-)\wok— I Tigik (BROY - NITAHAE)
RyT5—3 T NRNEEELE

T 3 Eﬂ?d)} ?-Enﬁjﬁ"ﬁili (3GPPIm=R)

K%ﬁ*ﬁ‘f(%ﬁ%(gﬁ (TR 2EE

%'Jﬁﬁﬂ&yﬁlLMSSODLDDﬁEED‘M\
-RENMFEFEF(CEIDH TORVEREZZFI D4 .451EH

E‘}E TN EEER IR EIREET AL AHIE FORBBSOMA. %i1%) ZRBRUIESAT,
= ERENNE

1REEM S 4G
TD1t?

520

1-RT—2A

mpREERR




NTNEHiO— kYYD LR : GEIoT !
w2 GEO LEO GEO LEO LEO LEO

HY—EAUIERE  L-band (n255)
£ S-band (n256)

5G IoTimA
(3GPP Rel17)

iR

J-—EX 5G IoTiRNSEZFEL
G
NS gz RR<I0—/ Vb
BRI OAFE i EORYRI—IERELT
5G IoTH/\LyS %K
mipElE BlfEMSSHECEIRETH
A FAEIRE
@ ERE8A  RAISRTABCREN S
s B 5N 3. HIEEfEI WY
£33
1RAERE 3GPP Rel 17 NTN

1-RT—-X

L-band (n255)
S-band (n256)

5G IoTikk
(3GPP Rell7)

5G IoTimARNSIEZEEL
G

40—/
LEOO>YRAFL—332(L3
H—EX

# FORY NI -JERELT
5G IoTH/\LySZhK

BATFMSSOEC EREL TH)
FARJEE (S7)

[RBIZ T LBITRREN R
SN3rce. HIERENIE

3GPP Rel 17 NTN

SI{> R LicensedELR A%

LR-FHSSxd/iLoraiifizk

Lorali>R N5 B EELIBIE

BRI D
EchoStar XXI (F21-15£ :
10.25°E) (C&BP—-EX

ith FOLoRakyRI—ILikE
LTHNLYSHEILK

BATFMSSO LB R EL THIFE]
AE(SH)

JRAIS T LBITRENEIFS
narce., HIERENIE

LR-FHSS

SI\>R LicensedEiRKREY

LR-FHSSx*dtLorailfz
+HH7> TS

Loralmk NS BEIHFELE
1=

40—/
LEOO>RAFL—33a2(&3
H—EX (¥9500km)

# FDLoRaxyhI—YEH
BUTHNLYSZILK

BAFMSSHECEREL TR
FARJRE(SH)

JRBIZ T LBITRENER
(F5N 378D, HIEEEN W
z

LR-FHSS

Y.GMF

SI{>R LicensedEiREEY

5G IoTimA

5G IoTimRhSIEEEHE
LBfE

0=\
LEOO>Y ATl —232(cLD
J-EX

# FORYND-DERRE
T5G IoTHNLYS%ILK

BAfFMSSHACEIRE TH
FAEJRE(SH)

[RBIZ AT LBICFRENER
(FBNBI8), HIEERMmN
WHE

LY RRRUS)TU R ?

5G IoTikk
(3GPP Rell7)

5G IoTimRNSIEFEHE
LBfE

70—\
LEOO>Y ATl —232(cLD
B—EX

# FORYND-DERRE
T5G IoTHNLYS%ILK

[REIZRF LABICFRRENEE
(FBNB78h, HIEEmN
WHE

3GPP Rel 17 NTN



| PimOF#TRH : KIEIoT(ENS W91 I 8) Y GM

OmniSpace

HERIE

5201
i R

1-RAT7—A

mEREERA

£

1REEM IR

T DAl

F s

o)

OmniSpaceft(C & FmEIATL—23>

SGimRICEEBEY —EAZiEM

JEREE3GPP/N> Rn256%FIFH (S/{UR)

sBR1EESpark-1. Spark-2%Z3¥]5 EIFEH (2022548 5% U58)

o :nao)ﬁig(iN B'IOTFE.”Ij-o

=S E /NG

3GPP Rel.17#4E8L /U~ Rn2563FfGim=R

IoT1-RT—A—fi% (Fybh3yF>J1h)

[FREED]IREAISATLABCRENRTENDZD. FIEZERNINE

3GPP Rel-17 NTN(NB-IoT)




BitT DTSSR : HEIoT W GMF s

(® O)
EchoStar Mobile
EchoStar XXI (§#1Ef&2 : 10.25°E) ZFIH

BEHE SIU> R Licensed k%= B
20227 OB (CH UV TLoralfikICEEHBEY —E IR {HLRI1A

ity #8_FDLoRaxkyhI—VEREL T FIF ] EE.
Ui R LR-FHSS*$ & Loraim>R

[oT1-XT7—X—i% (PyhbhavF>J4h)
Lora IoTH—EXH/\LySHLER

1—-ART—2A

it s SR I B MSS O ECEIRE TR EE(SH)

ore | ERBAR DI S B e N e

REERUSE LR-FHSS

TD1t?




BT HIESR : BEIoT W GMF v

® D)
Lacuna Space

Lacuna Spacett(c&3FHEIVATL—3>2(#¥9500km) F1—JHwhk

o Loralim=k(CEFZB{EY —EXzigH

TER= RS/ IR (2GHZE)

EREGE%FT5 LR (7B 5 L8 H. 85132815 LIFFF)
1 FDLoRaxky ) —IEREL T2FIATRIEE,

Ui A LR-FHSSYJ&Lora®>1—-)l + BRY>TF

[oT1-RT—Z2—H% (Fybhhavt>J4h)
Lora IoTH—EXH/\LwZ LR

1—-RT7—A

i U BEFMSSOECENRZL CHIF ] RE(SH)

fﬁ% SN (=8I 27 ABICRENRIBN 30, SIERENNE

REERUE LR-FHSS

Dtk OminiSpacetttME#EZFFR (202143H) . OminiSpacettDS/\> RERKEEY —EX(CFIE




F s

| PimOF#TRH : KIEIoT(ENS W91 I 8) Y GM

0Q TECHNOLOGY

HERE

5201
T 3
1-RAT7—R

miREERR

BiE

1REEM IR

TDfth

o)

OQ TECHNOLOGY#IC&BREIATL—23> (728F]5 LT =E1E)
S5GIoTimK(CEHEEY —ERZiRH

JEIEEESI\> R (2GHZ®)

RIZE8EZIT5 LIFEH. 2023F6AICEAY - EARIRE

=S IE /NG
ImARNMEELIBEL TVBISEII RN R (CEBNZER T 5 wake-up I#Ati TREFRFETZHUS

3GPP R17 IoT-NTNX$/tx

[oT1-XT—Z2—f&% (FybhbhovE>J4h)

BAfFMSSOECELRE CHIFR]EE(SH)

REIZ AT ©ABIRENRIEN DD, FIEE RN NE

3GPP Rel-17 NTN(NB-IoT)




_ IO FEE : GEIOT(ENILIILIM) Y CGMF »

)
Sateliot

Sateliotlc&BAEEIVATL—23> (2508FT5 L Fz5tH)
AATL—23a 1 BEB0EE%Z2023F48(CF] 5 LIFEH
5G NB-IoTimR(CE#HEEY —EXZiMH
2024F(CERBY-EXZRIRFE

520 2 BN
imR 3GPP R17 IoT-NTNx3&

HERE

1-RAo—2A [oT1-RT—Z2—f% (Fybhhovt>J4h)

mEREESA e

o | EREAR FEIPCIRC e E et T

REERUE 3GPP Rel-17 NTN(NB-IoT)

TDfth




NTN#EZ O— RYvD LEEiER : HAPS

C

wE

B—ERU>IEREL

i

H—EX

N

=S SUNDLETES
HERBEER
Al

BEE S E
E3[PEPNS
RAERTAR

A-R5—-RX

HAPS
3GPPER#R

J\— R~ F—MNO®DERKEZF

B RS S B TR (3GPP)_LTE/5G
FEZ N, B, JO-RIVR

E4£200km]

2y I NEIE Bt

2GHzF ISR THREIREEL TR ER,

58(C. WRC-235%&E1.40FMOFER. 1.7GHz®. 2.6GHzHENE
HFRT. 700-900MHZFH(COWTIF 7S 7 D—EBOEZBRKEHF T
$5E (SRETHRRRAGEITENS2025F1H 1B LDERD)

BFEHEEEME AR IERB L THIEZ NN E

3GPP (HAPS BS#itg&)

R IA 012 S SRy VNSIOPN EVAS TN

- KANESLERFE(CHIFBRENIIRY NI -IDIEIR
OREREBEADYIT -3 HR— b
AREIEBENZEIR

YXGMF =

o)



R DF 'R : HAPS

Y GMF >

~N/(O-R

Ny —

Y—-35—-)\x)

1-RT7—A

SARE SRR
B3
HE mEnsAn
RAESTI

EFFESE DO HETE

o)

- BB [CTRITS B IEMZEH B E AR (UAV) Z@BEEMBEOLIIGERL. IKRIV7([GEEY—EX %R
I3
FEESNITERIE(C IO E (LRI TERZRSIU. LTEXLSGREDBIERY M) —JiEHiZiRit 5

-FeederLinkDyeERIRFAR (FBIERE - #IBERUNOMHEL /fER L)

- FRTS/RETU7ZREULEREERMETRE Oy U MNEE, BREHETV/>210—23))
-Inter-HAPSHTHETL (BB XY 11BRAEEE /BB Mm) L)

BRI/ KREE1L

-EEEL/EEL (RERERL)
-EBEFanE) £/ YAV E OB _E R IEAERESE)
- PEBEIIRIE T ZE1Em £

- BEBIRIEREDED 1-ILFHFE
-BE(b/ERERE

A/ Bt Sithis/ 3D Ly - KERRBIE - IoT- T2 22U -ER (hA555)

2GHzF (SR TH BRI EL TR EF.
BE(C, WRC-23%E1.40:3#mDFER. 1.7GHZ/. 2.6GHZFENEH R T, 700-900MHZF(COWTIEI 7S 7D
—EPOEZBRKEHFRTHIFE (CRETHRRRAMEITESNS2025F1H 1HIDERN)

PFiEHEaEELIRELIERBEL THERBMGE

3GPP (HAPS BS#R#&)

-BiEHIEHREIEE (ICAO,FAA,EASA,CASA) | EIBRELEEZR (ITU. 3GPP)




. NTNH:liO— kYYD : 3GPP/iRE({LEIRm Y IGM

2022 2023

2024

2025 2026

2027

22

2028 2029 2030

o)

5G Evolution

3GPP =

® ASN.1 frozeh
A RAN1 of next release starts

Note: this is an initial possible thoughts based on a plan
from NTN proponentsin RWS-210074.

ITU-R schedule referred from WP5D#39 Temp/526. The
indicated schedule does not show any official nfo nor

view of Scalability-WG contributors.

Details of 3GPP Rel 20 mile stones,

so far planned. ‘

5G Advanced

JGPP 6G|workshop

2023 2024 2025 2026 2027 2028 2029 2030

Q| @@ ||| ||| | ||| ||| ||| | |a|Q|q ||| Q|| |a|q|aq|

o SAT1 6G use cases & requirements
Sl (Rel-20) + WI (Rel-

e SA2 6G Architecture
SI (Rel-20) + WI (Rel-21)

e RAN level Reg. SI
(Rel-20)

(3]

€@ Approval of SAT 6G SI @ Sep. 2024

e 6G workshop and approval of RAN-level 6G SI @

e Approval of RAN WG and SAZ2 6G S| @ Jun. 2025

21)

CT 6G WI (Rel-21) 9

(6

RAN WG level: RANT part o
SI (Rel-20) + WI (Rel-21)

RAN WG level: RAN2/3/4 part e
SI (Rel-20) + WI (Rel-21)

o RAN1 6G 1 release Stage 3 freeze @ Sep. 2028
Mar. 2025 9 RAN2/3/4 and CT 6G 1%t release Stage 3 freeze @ Dec. 2028

O 66 1+ release ASN.1/OpenAPI freeze @ Mar. 2029

3GPP 6G first
version

1
1
1

/


https://www.3gpp.org/ftp/TSG_RAN/TSG_RAN/TSGR_AHs/2021_06_RAN_Rel18_WS/Docs/RWS-210074.zip

Z % 0 o6 3 \\/, Fﬁ
NTN#4TO—RYYD : 3GPP/ZE#{LEIm Y GMF =
S 3
- 3GPPTI(JRelease 15&DNTN: Non-Terrestrial NWDARETHFAIESN. Release 17 TER#ID{IAk(Phase1)&iR7E. Release 18 THEELAR(Phase2)h\ MR E
SNz, Release19LABEE S| EHENTNOILRICEI T EBIEA TV,
- 2B, Release 17/18 Tl ImBHHREINTN —FF7IFvIC LD, LI TTI1-RT—A%HR— b, Release 19U EEMSHRED—EPF (XS EE(CIESH UL
BAERMBOY -FFI)FvMRETEINTHD, SEOT—FFIFvOILRNIRIAEN S,
>  5G NRZA—-X¢Uf. />Ry Nim=R
> NB-loT/eMTCZAR—-XEUTE. loTimE
- FREREECAIGCEAUTNRAR—=ZZIISRIC, n256/n255h Release17 TIRIESMN. Release 18 Tn254MNENNENTHED . SEBILENRIAFND

@ @ Types of NTN platforms(TR 38.821)
AMF/UPF MMTS-GW Platforms Altitude range Orbit :?/chal beam footprint
NL 4 Is_zxiﬁsgth Orbit (LEO) 300 - 1500 km 1001000 ke
J Mediurm-Earth OBt Circular around the earth
g : e T (MEO) satellite 7000 - 25000 km 100-1000 km
| W | I ' Geostationary Earth notional station keeping B
: ﬁ“m cetenay | : yg N i Orbit (GEO) satellite 35786 km position fixed in terms of 200 -3500 km
! [ | : . UAS platform B elevation/azimuth with respect | _
: : : : : : (including HAPS) 8-50km (20 km for HAPS) to a given earth point 5-200km
[ feeder link I I | | High Elliptical Orbit -
[ , — -
: : : : feed?r“nk : (HEO) satellite 400-50000 km Elliptical around the earth 200-3500 km
| | | | |
| _NTN payload a - - -
| ] | E”b . i Satellite operating bands in FR1(TS38,108)
N | =
L —:4' L———k;’%————:—' Satellite Uplink (UL) operating band Downlink (DL) operating band Duplex mode
[ L ( L senvice Ink operating SAN receive / UE transmit SAN transmit / UE receive
NRUu : serviee Ink L : band Fuiiow = Fuinien Foiiow = Foinien
‘ /,' ‘ ) n256 1980 MHz - 2010 MHz 2170 MHz - 2200 MHz FDD
- n255 1626.5 MHz - 1660.5 MHz 1525 MHz - 1559 MHz FDD
NB-loT/eMTC NTN n254 1610 MHz - 1626.5 MHz 2483.5 MHz — 2500 MHz FDD
NRNTN NOTE: Satellite bands are numbered in descending order from n256.
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Landscape Map : Detailed Technology Info -3GPP- y{GMF 2
“"NTN System 3GPP Rel-15 ®

Introduction of the NTN subject. Service requirements for 5G via satellite. Satellite
Approach for 5G propagation model definition & Issues for 5G support NTN.

- Deployment Scenarios and Related System Parameters (Satellites and HAPS)

NTN related

standardization activities I 5G service requirements for 5G via satellite

- Satellite propagation model definition & Issues for 5G support NTN

« Study item (SI) on NTN scenarios and channel models: TR 38.811

SA - KPIs for a 5G system with satellite access: TS 22.261

Use case for satellite BN I
access loT NTN

Possibility of
mternatlopal Yes, at 3GPP
collaboration



https://www.3gpp.org/ftp/Specs/archive/38_series/38.811/38811-f40.zip

Landscape Map : Detailed Technology Info -3GPP- {GMF 2
“"NTN System 3GPP Rel-16 ®

Approach for 5G Assessment of the issues. Study satellite features for 5G system and RAN.

- Study satellite features for 5G system and RAN*
- Satellite architecture and key issues
NTN related - Management and orchestration aspects
standardization activities
*HAPS could be considered as a special case of non-terrestrial access with lower delay/Doppler
value and variation rate

- Study on solutions for NR to support non-terrestrial networks (NTN): TR 38.821

- Integration of Satellite Access in 5G : WID in SP-180326 ; TR 22.822

- Study on architecture aspects for using satellite access in 5G : WID in SP-181253 ; TR

SA 23.737

- Study on management and orchestration aspects with integrated satellite components in
a 5G network : WID in SP-190138; TR 28.808

Use case for satellite BNINMY
access loT NTN

Possibility of
mternatlopal Yes, at 3GPP
collaboration



https://www.3gpp.org/ftp/Specs/archive/38_series/38.821/38821-g10.zip

Landscape Map : Detailed Technology Info -3GPP- XGMF7
“"NTN System 3GPP Rel-17 ®

Approach for 5G Definition of Market enabling features. Define satellite features for 5G system and RAN.

- Specify basic NTNfeatures for 5G system and RAN
NTN related - Specify basic satellite features for LTE NB loT/eMTC
SENBEI PE L e diii -l - Specify NTN components in the 5G architecture

- Specify RF requirements based on the result of co-existence study

- TS 38series referred in §5.1.2in TR21.917 (NR NTN)
TS 36 and 38 series referred in § 5. 2 in TR21.917 (NB-loT/eMTC for NTN)

SA . TS 23,24, 29 and 31 series refried in §5.1.2 and 5.2in TR21.917

NN (o 2V U E NR NTN
access loT NTN

Possibility of
mternatlopal Yes, at 3GPP
collaboration




Landscape Map : Detailed Technology Info -3GPP- Y {GMF 2
© NTN System 3GPP Rel-18 *

Definition of enhancements optimizing performance and enabling new capabilities.
Approach for 5G Define enhanced satellite features for 5G system and RAN.

NTN related - Coverage enhancement for direct smart phone connection
standardization - UE location verification for PLMN selection '
. - - Support for non-continuous coverage with sparse constellation
ERIMIIES - Support of Satellite Backhauling

- NR NTN (Non-Terrestrial Networks) enhancements : WID in RP-223534

- Introduction of the satellite L/S-band for NR: WID in RP-223485

« |oT (Internet of Things) NTN (non-terrestrial network) enhancements: WID in RP-223519

- NB-10T/eMTC core & performance requirements for Non-Terrestrial Networks (NTN): WID in
RP-223437

- Enhancement to the 5GC LoCation Services : SID in SP-211637
SA - Study on Support of Satellite Backhauling in 5GS : SID in SP-211317
- Study on satellite access Phase 2 : SID in SP-211651

Use case for NR NTN
satellite access loT NTN

Possibility of
international Yes, at 3GPP
collaboration




Landscape Map : Detailed Technology Info -3GPP- {GMF 2
® O
NTN System 3GPP Rel-19 (preliminary forecast as the standardization is not start yet)

+ Definition of 2"? set of enhancement optimizing performance and enabling new
capabilities

Approach for 5G

NTN related - Define 29 enhanced satellite features for 5G system and RAN
- RAN and AS enhancement for global seamless coverage supported by satellite

standardization activities constellation

RAN - Some continuations from Rel-18 (e.g. further performance enhancements, regenerative
architecture) ; TN-NTN, NTN-NTN with regenerative architecture

SA - Seamless coverage with satellite constellation; UPF on board; E2E

Use case for satellite EN:ENUN
access loT NTN

Possibility of
mternatlopal Yes, at 3GPP
collaboration




Landscape Map : Detailed Technology Info -3GPP- W {GMF :0
C

o)

NTN System 3GPP Rel-20 (preliminary forecast as the standardization is not start yet)

* Contribution to initial 6G work. . 6G Use cases & preliminary requirements (service,
radio, access) and early enabling.

Approach for 5G

NTN related - 6G Use cases & preliminary requirements (service, radio, access) and early enabling
standardization activities features

RAN Unified 6G design, taking into account the characteristics of both TN and NTN

SA

Use case for satellite
access

Possibility of
mternatlopal Yes, at 3GPP
collaboration




Landscape Map: Technical Details

C

Y IGMF >

Convergence Service (TN-NTN)

Satellite Overview

Optical
Communicatio
ns

TECHN mobile direct
OLOGY

Use Case /
Required Conditions

Possibility of
International
Cooperation

@

Constellation consisting of >1000 number of satellite objects.
Global Coverage

100Gbps for one link (4 links per satellite)

YES

Air interface protocols for deep integrated NTN-TN Convergence.
TN-NTN&NTN-NTN multi-connection capabilities.

Multi-Sat Coordinated transmission capabilities.

Advanced spectrum sharing and anti-interference mechanisms.

Provision of Broadband Communications for Ships / Aircraft / etc.,
Connect the unconnected conventional users.
Wide range lol objects.

YES




. NTNEIMT-20300DE:E

https://www.itu.int/en/ITU-R/study-groups/rsgb/rwp5d/imt-2030/Pages/default.aspx

6 Usage scenarios

Coy, .
i e, Extension from IMT-2020 (5G
#‘\\}d e‘:,cs,'“aru:us of Ingy. ’100) i (5G)
:;‘* oo% fii /) 43’9 eMBB =+ [MmMmersive communication
Qﬁ, (omn‘.nl::.lenrii:lau;un ‘Po % s
4 ® o‘.’% mMTC == Massive communication
(s
Integrated Sensing / t \ Integrated Al S URLLC == HRLLC (Hyper Reliable & Low-Latency Commu bl g =
o . " Capabilities of IMT-2030
Communication eMBB Communication
IMT-2020 New
ki Rl Ubiquitous Connectivity W
v - G iu e
Massive @ @ Hyper Reliable Integrated Al and Communication [
Communication and Low-Latency o, . . .
< ® Communication & Integrated Sensing and Communicatic
2 N~
3 o S ;
)o(fr c';:'r‘l‘:('::’v";y c\\q‘-" 4 Overarching aspects:
’4;} Q‘@r act as design principles commonly applicable to all usage sct
((/ \d & i x
(3 &t
qu_ st‘-“‘\ Sustainability, Connecting the unconnected,

Ubiquitous intelligence, Security/privacy/resilience
So called “Wheel diagram”

So called “Palette diagram”

»GM

32

The range of values given for capabilities are

)

estimated targets for research and investigation of

IMT-2030.

All values in the range have equal priority in

research and investigation.

For each usage scenario, a single or multiple
values within the range would be developed in

future in other ITU-R Recommendations/Reports.



https://www.itu.int/en/ITU-R/study-groups/rsg5/rwp5d/imt-2030/Pages/default.aspx
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