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Test need & application

* Early functional tests e.g., Rel-17 3GPP protocol
testing (SIB-19, timer extensions, HARQ buffer
increase, etc)

System must deal with synchronization, propaga
delay and large doppler.

Applies to both Regenerative & transparent
architectures.

Cannot afford unreliable deployment into space

tion

Feeder Link

Real-world
Test in the field

* Must handle large number of devices and coverage

areas with mobility and stability

¢ Every byte/megabyte counts for monetization

OneAdvisor 800

5G OTA Service Link O g

5G OTA Feeder Link

* Field testing for feeder link and service link where TN

and NTN co-exist

®

Several stakeholders (mobile operators, [« |
satellite operators, mobile network equipment Cln
vendors, system integrators, test equipment (¢ ]
vendors, researchers, etc.) should be involved e

in system validation to facilitate NTN.

Test in the lab
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3.1

2023 HELIBED T/ =2 — &

BHETo— KXV F

L ip

Viasat-3 @ 1 $§H 1% 2023 4 4 A 30 HIZFTH _EiF %, B X 0 R AT6E
RS KIREL 10%LL FIZ, (Viasat, 10/12)

Konnect VHTS (%2022 49 H 8 HIZF B EiFtk. 2023 4E 10 A 26 HIZH
— B A% BAh, (Eutelsat, 10/26)

JUPITER 3 (%2023 4£ 7 A 28 HIZFIH RIF, 2023412 H 19 HIZH—1E
A BAE, (Hughes, 12/19)

LEO 2V AT L —v gV

OneWeb ™ GEN-1 2> 27 L—3 2 VOB L MEEN5E T, (Eutelsat
OneWeb, 3/27)

27 kX7 A Starlink Business OHEfik 2 Bts, (V7 bX 7 7/13)
Telesat, A~<— A X & LEO 24T H LIFEM &3, 2026 1 H LIS
~,  (Telesat, 9/11)

A J37X—JSAT NTT K =2 NTT =2 X = =% —3 3 X)) Starlink Business
DA BRMG, (A B /S—IJSAT, NTT F=E., 10/31)

Amazon @ Project Kuiper & NTT, AW/ 3—JSAT, BEREGHUZEIZAE,
(Amazon, 11/28)

Project Kuiper |71 ~ & A 74 2 #% 2023 42 10 AIZH D BIF, ful
T 100Gbps DR RFEIEIE OFBRIZ S, (Amazon, 12/14)

Starlink DAIAEELAY 230 7 A% 220, (Starlink, 12/22)

SpaceX 723EHH @ Starlink F2 100 2% B EAVICKKEICEA S & TR
DD &R, (2024/2/16)

WEENANVFZA VY b

SpaceMobile | X 7R 2 BlueWalker 3 TREAFE A ~ A8 & fifi o T A @G (AST,

4/25), B AEE, ¥ v U o7 K 14Mbps % ZERK, (AST, 9/19)

B [E| DO HEHFFE R A — H—Bullitt 2% 3GPP R17 IoT-NTN X%f i D ffr 2 8 {E Y- —

R (TFAMDHR) &5 AL, Skylo A%y U —7 &k, #ik

2 ZF]H (EchoStar }2 O Inmarsat) . (Skylo, 5/3)

Lynk 73 6/21 (2737 A4 CTREAF A ~ 7 CHI A Al g 7e i @5 — v 2 2 B4k
(7F A FDI) (Lynk. 6/21), D17 > 7 i kE(Lynk, 8/8), ¥ v &

B5(Lynk, 11/7) Tt — R & BiA,
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https://news.viasat.com/newsroom/press-releases/viasat-provides-an-interim-update-on-vs-3-f1-satellite-status-and-anticipates-positive-free-cash-flow-earlier-than-planned
https://www.eutelsat.com/en/news/press.html
https://www.hughes.com/resources/press-releases/hughes-elevates-rural-americas-internet-experience-new-hughesnet
https://oneweb.net/resources/successful-launch-36-oneweb-satellites-isronsil-marks-key-milestone-enable-global
https://oneweb.net/resources/successful-launch-36-oneweb-satellites-isronsil-marks-key-milestone-enable-global
https://www.softbank.jp/corp/news/press/sbkk/2023/20230713_03/
https://www.softbank.jp/corp/news/press/sbkk/2023/20230713_03/
https://www.telesat.com/press/press-releases/telesat-reports-results-for-the-quarter-and-nine-months-ended-september-30-2023/
https://www.skyperfectjsat.space/news/detail/_starlink_business.html
https://www.skyperfectjsat.space/news/detail/_starlink_business.html
https://www.docomo.ne.jp/info/news_release/2023/10/31_02.html
https://www.docomo.ne.jp/info/news_release/2023/10/31_02.html
https://www.docomo.ne.jp/info/news_release/2023/10/31_02.html
https://press.aboutamazon.com/2023/11/amazons-project-kuiper-and-ntt-sky-perfect-jsat-form-strategic-collaboration-to-bring-advanced-satellite-connectivity-options-to-japan
https://www.aboutamazon.com/news/innovation-at-amazon/amazon-project-kuiper-oisl-space-laser-december-2023-update
https://twitter.com/Starlink/status/1738025258089935219
https://gigazine.net/news/20240216-spacex-starlink-deorbit/
https://www.businesswire.com/news/home/20230425005532/en/
https://www.businesswire.com/news/home/20230425005532/en/
https://www.businesswire.com/news/home/20230919031637/en/
https://www.skylo.tech/newsroom/telco-titans-bullitt-fires-first-shot-in-sat-to-phone-messaging-battle
https://lynk.world/news/lynk-PNCC/
https://lynk.world/?post_type=news_releases&p=884
https://lynk.world/news/lynk-and-bmobile-solomon-islands-limited-begin-sat2phone-service-for-bmobile-subscribers/

Starlink (2 L AMEENA NV A L7 MBEEV—ERORMEIZHIT T

KDDI & SpaceX 23 3%54#2H (KDDL, 8/30)

Android A~ — b 7 # Ui R BIEHERE 2 #5547 % Snapdragon Satellite (Z

DU NVT Qualcomm & Iridium 2332 # T, (Iridium, 11/9)

WRC-23 IZEBWTHEEREEH & L TRESIL TV D 694/698MHz-2.7GHz

1 D JE A A B I EEmEIC b ol L, — o ER ) DR EE
(Fstr e S M2 OEHEERE) 2R L T 5720 0MmEt 2 s 5

TN WA, (BRBE. 12/27)

Iridium 7% Project Stardust Z %%, BEAFD LEO 2 X7 L—3 3 % F]

i LT 3GPP IoT-NTN XH&DH—t 2% 2026 FEIZEAEFE, (Iridium

2024/1/10)

SpaceX 73 Direct to Cell XfJi~® Starlink T2 M D 6 HZE2FTH EiF. BEAF

AR EDTHART F A FEZFITHK, (SpaceX, 2024/1/10)

R, K AST & 2026 FNICHE - #EFFEHEE Y — B X 22k~
(2024/2/16)

A IoT

HAPS

EchoStar 7% 28 J: S-band LEO =1 > 2T L — 3 3 » DR A A 553, LoRa

J% TN 3GPP rell7 ¥EHLO ToT MR IE(E V— B X & 2024 FFIZHRALRA AR,
(EchoStar, 2/1)

0OQ Technology 7% 3GPP Y#EHL Oy B2 1815 psi H H— B A B4R, (OQ Technology,

4/17)

Y Z a L8 Skylo & O ¥EEFF,  3GPP Rell7 #EHLO ToT [H] ) f 2 1E(E

F v NU—7 &g~ (V73 4,7/6)

Sateliot 73 i@ % @ SIM 77 K% ToT W ARIZHEHE L. Telefonica MM F ¢
T — 27 )5 Sateliot DfFFE R v hU—7 ~gtiln ez x5 2

& A ffEid, 2024 4F1T 3GPP Rell7 MEHLOMRIRBE R Y — B X 2 BR1A,
(Sateliot, 7/28)

Viasat & Skylo 73 2024 4=-4JJ8H7> 5 3GPP Rell7 #EHLO @5 — & A B

WM HZET U A, (Viasat, 11/16)

NTT K=&, AA/8—JSAT 23, RUBEE T/ (FZ86 14km) 7O Eo

ZAZHE~D 38GHz #r DB AHE B FE i L, A THI O TEIBEAHRE
IR (NTT F=., 1/24)

V7 "N BEERE DS O 5G O EEEBRICAKE) (Y 7 b N7 10/17)

Mira Aerospace 73 il JE & 7> & D 5G Di{F *ﬁ%ﬁ Z %% (Mira Aerospace, 10/27)

WRC-23 |Z2C HAPS DO ERE M m CRIH AT e H i & L T
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https://news.kddi.com/kddi/corporate/newsrelease/2023/08/30/6935.html
https://investor.iridium.com/2023-11-09-Iridium-Announces-New-D2D-Direction
https://www.soumu.go.jp/menu_news/s-news/01kiban10_02000045.html
https://www.soumu.go.jp/menu_news/s-news/01kiban10_02000045.html
https://investor.iridium.com/2024-01-10-Iridium-Unveils-Project-Stardust-Developing-the-Only-Truly-Global,-Standards-Based-IoT-and-Direct-to-Device-Service
https://investor.iridium.com/2024-01-10-Iridium-Unveils-Project-Stardust-Developing-the-Only-Truly-Global,-Standards-Based-IoT-and-Direct-to-Device-Service
https://api.starlink.com/public-files/DIRECT_TO_CELL_FIRST_TEXT_UPDATE.pdf
https://www.bloomberg.co.jp/news/articles/2024-02-16/S8XNSVT0AFB400
https://www.echostar.com/press-release/246
https://www.oqtec.space/news/oq-technology-starts-commercial-service-using-its-5g-satellite-constellation
https://www.oqtec.space/news/oq-technology-starts-commercial-service-using-its-5g-satellite-constellation
https://soracom.com/ja-jp/news/20230706-soracom-skylo-satellite-ntn/
https://soracom.com/ja-jp/news/20230706-soracom-skylo-satellite-ntn/
https://sateliot.space/en/news-sateliot-space/sateliot-and-telefonica-make-a-reality-first-ever-5g-roaming-connection-for-space/
https://investors.viasat.com/news-releases/news-release-details/viasat-and-skylo-technologies-launch-first-global-direct-device
https://www.docomo.ne.jp/info/news_release/2023/01/24_00.html
https://www.docomo.ne.jp/info/news_release/2023/01/24_00.html
https://www.docomo.ne.jp/info/news_release/2023/01/24_00.html
https://www.softbank.jp/corp/news/press/sbkk/2023/20231017_02/
https://www.softbank.jp/corp/news/press/sbkk/2023/20231017_02/
https://miraaerospace.com/news/mira-aerospace-delivers-worlds-first-5g-connectivity-from-fixed-wing-haps

1.7GHz #% . 2GHz & & X 2.6GHz #1Z2H>W Tk, 1A T, 700MHz &5z
DONTIX, HARZEOT-ZEDOEIZRB VT, HAPS OB MR &
L CORHMNTREE 7258 (BBA. 12/27)

3.2  3GPP {E¥E( N

WEAREE & [FlkR. 3GPP OAEYELENMIC DWW Tikam 21TV, — BT 21T o 72,
3GPP TiZ, Release 18 Difam AR, Release 19 Difim 2 BIE S N TV D,
2 ITU-R (28T 5 IMT-2030 @ 7 L — AU — 7 %) & (Framework and

overallobjectives of the future development of IMT for 2030 and beyond)% 9 {F T 6G
REZ T — A — 2 DGR SR AAEN D,

2022 2023 2024 2025 2026 2027 2028 2029 2030

O O O O O @ @ @ @ >
5G Evolution > 5G Advanced > 6G
WRC-Z:B WRC-'{T

3GPP 6G first
version

s e
The indicated schedule does not shos

4 oSM 6G use cases & requirements
nfo nor view of Scalability-WG contributors. \ SI (Rel-20) + WI (Rel-21)

SA2 6G Architecture
N [3] SI (Rel-20) + W1 (Rel-21) ]

crecwiRel:2) @
N RAN level Req. I

; {2 B o
Details of 3GPP Rel 20 mile stones, (5] RAN WG level. RANT part (4]

Sl (Rel-20) + Wi (Rel-21)
so far planned - RAN WG level: RAN2/3/4 part [s)
SI (Rel-20) + Wi (Rel-21)

@ Approval of SA16G SI @ Sep. 2024 @ RAN 66 1+ release Stage 3 freeze @ Sep. 2028

@ 66 workshop and approval of RAN-level 6G 51 @ Mar. 2025 (@) RAN2/3/4 and CT 6G 1 release Stage 3 freeze @ Dec. 2028
© Approval of RAN WG and SA2 6G SI @ Jun. 2025

@ G 1" release ASN.1/0penAP freeze @ Mar. 2029
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https://www.soumu.go.jp/menu_news/s-news/01kiban10_02000045.html
https://www.soumu.go.jp/menu_news/s-news/01kiban10_02000045.html

(. NTN3O—RIYT : 3GPP/R¥E(LEIF

- 3GPPT(#Release 155NTN: Non-Terrestrial NWOHEST1'8505% 1. Release 17 TR0 (Phase 15427, Release 18 T#5534135(Phase2) 48
ESNT. Release 19 IEE3 I EEENTNOIEE CEI S SEA TS,

- [B. Release 17/18T[F. BBBHBNTNF—F757vIcE 3. LIF1-2—A%Hhi—b. Release19L R SSsE0— S FosrSRICESRLE
BRI 7T IFrIERENTED. SBROF—F70F rOIiEEN BiAFN3.

»  5GNREA-ZLLE. /Uy g

> NB-IoT/eMTCEA—ALUS. loTis

- FEEEGTHCEUTNRA—AEHISRIC. n256/n255) Release1TTEER . Release 18Tn25405EM2NTAD, SEEiEENSAENS

@ @ Types of NTN platforms (TR38.821)
A Mussaw Platfarms Altitude range Orhit :;';“' beam footprint
Low-Earth Orbit
" 200 — 1500 km 100 — 1000 km
%% — Circular arcund the earth
2dium-Earth Oroit 2500 _ 26000 ke 100 - 1000 km
:d\B (MEQ) satellit=
I Geoststionary Earth notional station keeping
: Orbit (GEQ) satellite 25788 km position fixed in terms of 200 - 3500 km
! UAS platform elevation/szimuth with respect
! (including Hapg) |8~ 50 km (20 km for HAPS) o & given earth point 5- 200 km
i Hig;eﬂi::i;;:eorbit 400 — 50000 km Elliptical around the earth 200 - 3500 km
i LHEQ) sstelite
i - Satellite operating bands in FR1 (T538.108)
i
L s Satellite Uplink (UL) ing band D ink (DL) operating band Duplex mode
operafing SAM receive [ UE transmit SAN transmit / UE receive
band Fuosn — Fultign Frowe — Foivig
n256 1980 MH=z — 2010 MHz 2170 MHz — 2200 MHz FDO
n255 1626.5 MHz — 1660.5 MHz 1525 MHz — 1559 MHz FDO
n254 1610 MHz — 1626.5 MH=z 2483.5 MHz — 2500 MHz FDO
MOTE:  Satellite bands are numbered in descending order from n256.

(w. NTN#ZHO— KTy HBE : 3GPP

3GPP 3GPP NR NTN 3GPP NB-IoT/eMTC | Rel-19Ll[E
NTN(Rel-17)JEH G (Rel-17/18) NTN(Rel-17/18) Beyond 5G/6G
Rel168LH1
HE N/A HAPS/LEQ/GEQ/MED HAPS/LEQ/GEQ/MEQ FE(HAPS/LED/GEQ/MEQ)
H—YAULIE  3GPPEES
EH Ji—bF—MNODEEHEFIE
mE BRI EEmE(GPR) 5G NRFEF 5G IoTEE FE
(3GPP Rell7) (3GPP Rell7)
H-F2 FEAR, &E. JO-FIVE FEAR EE, JO-FIF TR B, JO-FIE FE
by JO—J0L, EELIT- M —MNODEEH % 55
SO
HRE  -AADEHCMSSOENSEGE  HBevssoREESTARETE (¢ BEVSSAEEESTARTE (5 -
588 -BREESECELTORVERE  S) =)
FREDRH4 4EEE

BE EhE ESEEsrr@RrEREETIct BRI ATLSICEENBIsNALD. RRYATASCEENBIENELD,
HE AE C4E5IE LOREERROER. & SIEEETI4E BEEEIGE
g%) BEALEIAT. BIEEHET S

E%5E  3GPP Rel-8LIEE(LTE) 3GPP Rel 17 NTN 3GPP Rel 17 NTN —(3GPP Rel 19L11%)
=

A-ZF-A E LAY T-THLSORERE  BLRyRI-THLyS0REE  BLRRI-TLySoRER  RE
X X HEA

AEBEEUSRECETIE/ (Ao ARBUASKECSIBT/Mlsyt ABRELSHICETE LA
—I0EIR J-JnEIR I—J04E IR
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NTN System 3GPP Rel-15

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

Approach for 5G

NTN related » Deployment Scenarios and Related System Parameters (Satellites and HAPS)

standardization » 5G service requirements for 5G via satellite
activities
» Satellite propagation model definition & Issues for 5G support NTN

RAN + 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 EN:IML
access loT NTN

Possibility of
international Yes, at 3GPP
collaboration

NTN System 3GPP Rel-16

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

. Stud?( satellite features for 5G system and RAN*
NTN related + Satellite architecture and key issues
standardization * Management and orchestration aspects

activities *HAPS could be considered as a special case of non-terrestrial access with lower
delay/Doppler value and variation rate

RAN + 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

. _?RJ%% cg{g_?rchitecture aspects for using satellite access in 5G : WID in SP-181253 ;

+ 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 B3I
access loT NTN

Possibility of
international Yes, at 3GPP
collaboration

15



NTN System 3GPP Rel-17

Approach for 5G

NTN related
standardization
activities

RAN

SA

nglllnition of Market enabling features. Define satellite features for 5G system and

Specify basic NTNfeatures for 5G system and RAN

Specify basic satellite features for LTE NB loT/eMTC

Specify NTN components in the 5G architecture

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

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

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

Use case for satellite BNz

access

Possibility of
international
collaboration

Approach for 5G

NTN related
standardization
activities

SA

Use case for
satellite access

Possibility of
international
collaboration

loT NTN

Yes, at 3GPP

NTN System 3GPP Rel-18

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

Coverage enhancement for direct smart phone connection

UE location verification for PLMN selection

Support for non-continuous coverage with sparse constellation
Support of Satellite Backhauling

« s e e

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

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

* loT (Internet of Things) NTN (non-terrestrial network) enhancements: WID in RP-223519

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

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

NR NTN
IoT NTN

Yes, at 3GPP

16




NTN System 3GPP REI'19 (preliminary forecast)

= Definition of 2nd set of enhancement optimizing performance and enabling new
capabilities

Approach for 5G

NTN related « Define 2" enhanced satellite features for 5G system and RAN
standardization * RAN and AS enhancement for global seamless coverage supported by satellite
activities constellation

« Some continuations from Rel-18 (e.g. further performance enhancements,
regenerative architecture);

+ TN-NTN, NTN-NTN with regenerative architecture

+ Enhanced mobility management

« Carrier Aggregation

« Seamless coverage with satellite constellation; UPF on board; E2E

Enhanced direct to cell services
Support Redcap
Supporting terminals without GNSS

Use case for satellite
access

Possibility of
international Yes, at 3GPP
collaboration

@ NTN & IMT-20300) B 5&

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

6 Usage scenarios

arios °fo,. ’r)i" Extension from IMT-2020 (5G)

Ol e
,@"+ g‘ﬂ"d %, %‘&' emen Immersive co
‘e

§F &

V% mMTC Massive communicati

% URLLC HRLLC (ryper netstts & Lo Latoney Comma Capabilities of IMT-2030
New
Ubiguitous Connectivity = capa
Integrated Al and Communication W
Integrated Sensing and Communicatic

4 Overarching aspects:

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.

3, S
"o capabilities 01

So called “Palette diagram”

A < 0
33 Hiir—FK<wv~

NTN OHfffa— F< v FIZ oW TR mm TV, Ro@Ey | Hilfe— K
vy T OREBLOEH #ITo7, Hife— K~ v 72O T, L TO#E b |
E7o— RV R, BREEASANVE A LY M, f#E oT. HAPS OFLA, MK
OMPLZE 53 85 & YRR oy BP IS ek A & 408 L C 320t L 7=,
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StarlinkOF BH SuRIHLALTHED, 2023512 BRF M CRHRICHIIBHINAE LN 230K EEBiBL TULS, Aniarm
H—ERERIASNTHED, 2024EN5ERZEEIH—E R BIAA T 2 RiAH Tihd. OneWebtProject Kuiper
’ (CEBY—ERESHOY - ARE, IEAZFELTHN. LEOI AT L—3av £ 5mE0EIENRIAFN 5.
- ﬁ:%\ = #71HE2 ctKonnect VHTSYIUIPITER 3BEDVHTSEFIFAUILAEREMESNIE CRsnY —E2h R, 41
7 FnJERER DTS, F2SHEIESDS(Software Defined Satellite) (C&aH —EARIBGTEINTHED, EIXME.
B LD BREFIN . U 2R U CHERIEEKUSE AN, KasOFREEZ 2O&HD, 2—4
SOTFQ/NVE L OB VB R OFIREIAFHY TS,
, BREAVNDEERBIEY - A [ELynk P BullittCLDBAIAENTHD. ITLEEEICIFAST SpaceMobilet Starlinkt
- 4)?’5%» 5T H P 2%RIA I D TFIE Cdnd. FI23GPP Rel 17 NTNAEMDIoTiRA P Lora IoTinA ¢ EEHB(SE TS oEBEEY
—EZBRIAENDDHY, BUAR Tty FD—, By M- D0mAHFIFR CES LD/ Ly ORI
MEAGRIRL D085, SHEH—EZTUFOMEAN/ IA—ADME L EBIHIFAMEALTUKIERRIAENS.

FFE - SHERETTO CLBERRE CHh%. B/ UL LI NBIEECPEZ SN IBIN TS, E/ L)Ly S OB
HAPS BEPEERO Iy TEL COERMARTEN D BRCEE T 2EEEMEVD DLy SIEREN,. SDIEE
it - ERBET - CADRHNTTRE T8 D,

2022 2023 2024 2025 2026 2027 2028 2029 2030

GEO Advanced Higher Throughput (VHTS- SDS), Lower Cost
Viasat Viasat-3 / Echostar Jupiter-3 / Konnect VHTS Adaptation to 3GPP Rel. 18 NTN

(VHTS) Intelsat-42,43 / Superbird-9 (SDS) Further Throughput Improvement : Optical Link,
Large-scale, Resource Optimization, V/E Band

Satellite
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

Starlink Gen-1(High Latitude region) IR (s FurtheiglhroyaheyBimBkoementl
9 g Telesat Lightspeed Optical Link (Satellite-5atellite, Satellite-Terrestrial), Large-
scale, Resource Optimization, V/E Band (feeder Link)

Starlink Gen-1(maritimey ~ _____ S o= P
OneWeb Gen-1(High Latitude region) OneWeb Gen- | Further Capacity Improvement :
1 Increase the number of satellite
1
i

| Starlink Gen-2  } (1,000 - 10,000 orcer)  Toward Beyond 5G/6G

v

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

Mobile Lynk AST S i y e
¢ paceMobile b

Direct Starlink Direct to Cell [ o]

Apple & Globalstar Project Stardust

Satellite Echostar Mobile ot Ll
IoT i 00 Tem&?,',%” Adaptation to 3GPP Rel. 17 NTN | —
- : Lacuna Space Sateliot o —— . J o @fﬁ - y. F

. - Iar a1e| I htWeI h y HI h N i i - i .
HAPS Battery high density/high cycling Next Gen. 400 ~ 500 Wh/kg
Payload multi-cell/high capacity

Space Compass HAPS

Gen after Next Gen 600 ~
1000 Wh/kg

SoftBank HAPS
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2023 2024 2025 2026 2027 2028 2029 2030

GEO B - &k (VHTS - SDS). {2 k1t

v

JO-RAVR : e/ K
P i Mz 58 zbummiﬁgﬁmﬁfﬂutbmmwmﬂ ER(IFC)KD%\EH?HF;’(LTL\% LEOT
(HEPIWI-FisF) VRFL—a vOERBSETAL. LYIEIZ F - EEEDECETESNZD, MEFZORE LD
TAZE53 EF N— LS D ERIC @O SRS 5 & RAEN A,
AL WEE/SAWE ALY FCDLTEMERS L. #ATLTEWSGDEENRD AN THLENES L, Fatl
T ATWI-FDFIATENEITEA S DB THEEL h A0, YEIMESBTONHETET LS
Hh 3.
GEO & - &b (VHTS - SDS). &3 2 b
Jo— R
BE B TERESORERTOr v —F y b7 74@13\;4 Euduooaw Wi-Fi/$ o 2 — LE#S & L TD

(HERWi-FisF) WEIO— FI FADREEIAE L. LEOOY A7 L — 2 3 U TIIGEOL U E &N THENE SN
FATEBETO- FA0 FRENFTIRTE 0. (ERL VY IEGHRETOANBEEA TL  ERATNE.

DT BRASBIES AT ANB3GPP Rel. 17 NTN HE#4 —EZADIBT - LTS —EREOTS
AL AISHSVDESADT T L3 AT HEOREL
ToT FEEE FO- A RERBLSALVDERE. B FE TR BHAPS - 2 TROEEEEOFIAD
VDES FEEN T ZENFEEN S, TRERITOASEIEEL . LUBWEEL — F TWHRREENTEE

VDESOEENBELZILHEETRI SN THEY, MEXRTHT I ETIA—/ULTGF LEFFDEE -
BELARETT-ERETRUES D ED SN T .

F 72, NIN OJEH #EB T 5 72 OIER LR T U7 5 R DWHERE IO
THLLL T O®mEY i L7,

NTNOERZEIR I BDICABRUBITNUTRS RV FATERE

X5 NTN BefiizReE 51A7T
s O UF)L T —L > MBS, TEN R, B BN - Bl i EM B S
OHEI A7 —23Y, HAPSILE 3R B/ My ork—)L iR =3
1723 JEHREGEOBERB CRZET ST —5F—-UL — 1 (%)
@I ERSEROMRE (QF/VE)
RIBH 5 O EEIRTHHAPSEE

TUTHBE/3%5 OETHEIHETIL

QL EUOBEIVI 2y b I IBECAFSY -7 7 1R EEE 1229 S 0RETE

B OFE. HAPSKY M -6 EEHIH T 272y b —IER, AT A —a i, Al- iR FExAVCE
BB (PO9yTA—bA—323)

OF&H -NTNA T 7 505 viily

R{O0-F OHEFOHAPSAAO—F

DILFNUFIIENTNT T 028 I aNTN - (HAPSTPLEQ) (CHfIGUTz B Ehis el

®gNB Y MECHEE#IEH LIt BAERHBA(O—F

® 7t
OF 2 CER EI AR T A (I S BB IR R
iE ONTNEHE 77— IO REHERN Al AT F 7 R E
FoulTa—4 | Ol LEFEEEBIA RIS T TIA— L (7 —FeST—)
EETOMIL | @RANTNTYFI—JomILa e 0 LS ol b FI=ETT

BEBUVIEH | ®EEIATL-2avBEoRERL-—F L IHERERAT

%88 : Beyond SGIZAVT-ISRBEEMEBEOEDTT > EFECRMVEDE Beyond 56 HFRMFIRE > [P 6 INTN (HAPS-FHRUNI-) {Eil
<https://www.soumu.go.jp/menu_news/s-news/01tsushin03_02000352.html>

WHIAR IS n — R~ > I 23EM 2 R,

331 fE7a— KRR
BETo— RNV NI HEEOBELZHE S EHERZ ]

(CRRE L, 2O
MR, b LIEHMAmARZ T L TA~— bR U722 EDOBEHRARIC

otD T
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BB OWE 2T ) FERIRFHMLE LW D, IR IEE (GEO) 124,
KHuEfR 2 (LEO) DOREBICKE lEHRA L, Y — A5 E TGS

nNTW5D,

VHTS-SDS OneWeb Amazon Kuiper Telesat
(FRLEE) Lightspeed
wE GEO LEO LEO LEO LEO

H—ERU IR

ik

Z—TFyb

L7

DLy

R

EEERa

ERE AR
BHE

HE e

I-AT—A

Ku-band, Ka-band

BAsHR (VSATS)
60cm~1.2meE) SRS 7>7F

~150Mbps(TFh)

~600ms
(BFE35,000km)

REOMTEICLS. BHDN/ (&
[2EN
BEFEOBICEEMAM FSAT AN
23, +r/STARICEBIAR

AR, TLESTIE = ACLBD)T
LysnsE(t.

BHEFSSHREIRE CHIFARI 8
aTHE (Ku/Ka/Q/VEE)

LB HFSSERMOBIERIC
THIFATE

DVB-S2X(ETSI#RHE) &

—=ZI TP, Aofa - AZSHE R

J0-FJC R BRI,

SEER A o Py TEliR

Ku-band

BAMGE
~1.2miE) SR> T
50x45cmiEISYET T

~185Mbps(TFh)

~70ms
(BfE1,200km)

Jo-)0L

BRSNS @RI ATL—
2avlcFHEEET)

BAFFFSSOTE AR CAIA 8
(Ku/Ka®s)

Gen-1@HIELFE

BRI

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

EANRBI-AT—AGEIEEE (VHTS-SDS) (C&3H—EACRIR.

Ku-band,

Ka-band (GEN-2h'5)
i E S
50x30cmJSY o7 F
57x51ecmI5yhT>T+

~350Mbps(Th)

20~40 ms
(BES500km)

Jo-J0b

EERSY>T7 (IR ATL—
2av(CHEEET)

BEFSSH R AR CR Rl g
(Ku/Ka®s)

Gen-1(HIEEH

BRI

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

Ka-band

FBRAME (I39b72TH)
17.8cm x 17.8cm
38cm x 38cm

48cm x 76cm
~1Gbps(TFh)

~50 ms?

(;BFE600km)

Ho-r

BREFSSOR AR THI ARl
(Ka%)

BRCEATZHECE. HIEE
R E

Ka-band

NSRST>5F
I2INTPITT

~7.5Gbps

~70ms?
(BF1,015km, 1,325km)

Jo-)0L

BERGAT
AERUSY

BLAZFSSHREIN T HIAD 82

(Ka%)

BHACBATIBSCE. SIEE
e

LA72302) Ty bk, JAN mARBOERATEALZ 2505, RBLAHIGEORE DMLV BRI AN E-EL -2 6% VAEESN
3. Fofif - MZEEE - EADIBSE BB R AHE IR SRUVEH IS HE (£ G EEN (CAIREn 3 T8N 3.

VHTS (Very High Throughput Satellite)

i
R

1-25-2X

ERiSEERA

BiE
il

REERIUE
€0ft

EIPE AR

ZROAMRY NE— LEEBLU URROBABEITOCECINIEROFRE HHE LB LOBFBRFOWMELHTS
LIRS, ShICASRBERER DR NOMEEVHTSEIFENS.

20234F(CIFSESIC&BKonnect VHTS (500Gbps)t*Hugheslc &3 Iupiter 3(>500Gbps)(ckaH —EXNBHIAE

Nz, CNHOFHEEY -ERAU I TKaEE2F AL TS,

HTE—-hEYR—-NIT2EBOAEH (20kW)BR—N
5 I BICEESEILF S IICEBOL RV IITHASEEOZ VIV FICERINY a5

VSAT, ESIM  (BEEfF OFRIHEE ciEbN TV ik hiARImaIaE)
ZIL—Fyb: > 100Mbps

=S TUPRERARAZERERIT T O~ U B B S aik—)L, SEEBSRR) (w2 7y a1
SECIDEIDLEFTEIANTHIA I EEIC,

BEFFFSSH BRI THIFADTAE DI 8E (Ku/Ka/Q/ Vi)

2B HFSSEBHOFHIEAICTH AT B

DVB-S2X(ETSI#E) &
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SDS (Software Defined Satellite)

HEROHREERBVEZEOITE LIFRICE - ATHA VOEBHAEE, U - ARRE. B4 &, /(72517
SWICEESZIEN O]RR

AH){—=ISATDSuperbird-9. Intelsat®IS-42, I1S-43. 1S-41. IS-44, InmarsatDGX7. 8. 9%N'5!
BN TWa, =LA TKuR, KamZAIFd 5. GX7, 8, 938+ — /e R EETJAE,

BT IINAMBE T AR LA P T T — AT 29I BB A E o6

VSAT, ESV, ESIM  (BIfFOERILEE CEhN CWaimRNFIFIoT5E)
Z—TFyb: > 100Mbps

J ) A N st e [ i B A AN DA S AN 7 e N ==t 53 2 A DD el

1-A5=2 A3 b L CAEZ M CRIFABTAE,

pas SN BEFFSSOECEIREY CRIRTIAE AL (Ku/Ka/Q/VES)

BEREAR EEErasSEl -0 Eis el R

DVB-S2X(ETSI#HHE) &

OneWeb

-BEBE L, 200kmIC 588EMEAN 51320 A7 L — a2 &iERk (Gen-1)
-JO0-)ULh Ly (B L&)

-Gen-1TIEFRE. Gen-2 TOFERN L IFRELRE T,

BT Kuss

iR < T4—A—=U>  Kats
#V/EE (Gen-2TEREIGHH)
i L/ - 2 HFRIC40-50FFEEEFIE

- BCP/i=bmith/[E HAE&hmyO0— /U Rl

== - AR/ W22 BRI 70— 1)U it

pir IS LI BEFFSSOELREIRE CRIRTIEE (Ku/Kas)

EREAR ReiBlecsE (v

B3E -
H|Es RN AZAE

=5 -ECC Report 271
R -ECC Decision (18)05
-ETSI EN 303 980

8 - - BB CRIL Bl
EESEE DI AETE I AR
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Starlink

SpaceXttickaEHEIVATL—a> (BEHIS550km)
5,000 F#ITS FHiF . FCCHH(E12, 000804 T5 i asFoliFd.
FhOiEARIL—Tv220Mbps
B—LRUIEKuFEEER (Gen-2LUBF T3Kats. VisOERAGaTE@)
Gen-2022AFL—33T(d30,0008 (BEH330km~610km) OITE LifastE

BT SANARE J1— X RPLAT 7
FEBL-Y-U22 (ISLYORAICEDS — MIT hEENZEPR THEEY — ADiHth o) 58

JEIRA

Starlink& i

o SpaceXtth s, JT—AF7LA7 07
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-ECC Report 271
-ECC Decision (18)05
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_ SpaceMobile Starlink Direct to Cell Bullitt Apple & Globalstar
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EPEA
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4.1.1 NTN & TN OF4L

Use case overview

Throughput

KPI Latency

Coverage

Terminal type

Frequency

Expected Service
Provided Timing

This shows an overall NTN-TN

convergence image. Satellite BB,

Satellite loT, Satellite
Observations are integrated with
TN communication.

>100Mbps

<20ms

Rural areas, ocean, etc.

Dish terminal(fixed)
Mobile phone

Ku Ka sub-6G

Year 2025~30
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412 TNRENY T TCOHOTa— K REE

Connectivity to conventionally
unconnected objects with
Satellite-broadband.
(convergence of TN and NTN-BB)

Use case
overview

« >100Mbps for moving platforms
« >10Mbps for cellphone
« >1Mbps for first responder

Throughp
ut

. <20ms

Latency

(oL OVCIEGI - Rural areas, ocean, etc.

- Dish terminal on platforms

WLHILENGE « Handset type mobile phone

+ Ku Ka for dish terminals

FJTEIES + Sub-6GHz for mobile phones

Expected Service

Provided Timing Year 2025~30

satellite Satellite
BN

g;mum:g

satellite Alrcraft

GwW Satellite
. GW

Train

Broadband on the move

Data and control center

First Responder communication and disaster relief

413 TNE/== Y 7 TD IoT HE

Expand loT service coverage,
collecting information in
conventionally TN unconnected,
such as buoys, containers and
animals in forests.
(convergence of TN and NTN loT
services)

Use case overview

Throughput G EREE]

Latency No requirement

Coverage Rural areas, ocean, etc.

Portable

Terminal type

Frequency Low band (such as L ,S, etc.)

Lower band-width, extremely wide-range coverage

Expected Service

Provided Timing Year 2025-30

Technical Challenges and issues/difficulties to overcome this scenario includes;

1. Unified Protocol and Multi-Connection Technology for IMT and satellite

2. Intelligent High Dynamic Routing and Inter-satellite Optical Interconnection Tec.
3. Satellite-Ground Network O&M and Resource Management

4. Unified terminal for IMT and satellite communication

Highly expected international cooperation to overcome such challenges/issues.
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High accuracy required scenario with Low Latency
in Satellite communication.

Integration of positioning and
navigation for critical applications,
such as remote driving, precise
agricultural applications.
(convergence of GNSS and Satellite
communication)

Use case overview

Throughpu

¢ No requirement

E

Data and control cente

Latency <20ms

Coverage Full coverage of earth

Convergent terminal for positioning

Terminal e S
typ and communication

Frequency No requirement

Technical Challenges and issues/difficulties to overcome this scenario includes;

1. Unified Protocol and Multi-Connection Technology for IMT and satellite
Expected Service 2. Intelligent High Dynamic Routing and Inter-satellite Optical Interconnection Tec.
Provided Timing Year 2025~30 3. Satellite-Ground Network O&M and Resource Management

4. Unified terminal for IMT and satellite communication

Highly expected international cooperation to overcome such challenges/issues.

415 kU Y— - @BEVT—EYRXDOHKA

Sensing and Communication Service Integration
Satellite

Remote sensing and data
transferring by the same

Use case overview satellite node. (convergence of
Earth observation and
Communication)

>100Mbps for data transfer
Throughput xx resolution for earth
observation

Latency <20ms Accident
and fire
Coverage Full coverage of earth Data and control
center
_ Terrestrial
Terminal type Dish terminal A
YP Mobile terminal
Frequency Ku Ka and Low band Technical Challenges and issues/difficulties to overcome this scenario includes;

1. Unified Protocol and Multi-Connection Technology for IMT and satellite

2. Intelligent High Dynamic Routing and Inter-satellite Optical Interconnection Tec.
Expected Service v 2025~30 3. Satellite-Ground Network O&M and Resource Management

Provided Timing ear 4. Unified terminal for IMT and satellite communication

Highly expected international cooperation to overcome such challenges/issues.
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The 5G NTN business opportunity:

«Dedicated satellite network for national or regional security and

sovereignty in addition to terrestrial fixed and mobile networks

«A supporting complement to the existing 5G cellular networks for

additional coverage at lower costs (roaming partner solution to existing

MNOs)

«An emergency fall-back system if parts, or all, cellular systems fail to
function (resiliency)

Eco-System:

Reuse of the mass market 5G smartphone ecosystem and CSP

subscriber base for satellite communication is what sets 5G NTN aside
from anything else on the market.
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On Board exchange

F—FE (FyTAE-F)

Data processing (Chip speed)

ITechnical challenge based on the evolution of optical switches

and processors on boarded.
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9 ? " topology in real time GEELL
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management —F4>5 70 A — B ARL—H— TCP/IPREDTOMILEHN R, BENS FHBLLSAS because the satellites moves, the
Routing Protocols I\vendor& Operator ;;ntg’ltilt\éeé%rggocols such as TCP/IP to catch up moving ftopology changes by time
2 - ST - &BELZYSY DB ER100Gbps (U>obizh) OEERBECHR
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Inter-satellites bandwidth allocation

erminal antennas
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\Antenna manufactures
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Low cost electrical steering antenna/ compact size terminal

[antenna for cell phones
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R4Sy NI —IRIOVY — R E L, 1 -DiERE
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1 B &RST Unified resource management Operators Ceordinates resources between different networks to meet  [BED[E) EA'HBRFENS
o&M user connection requirements. perators improved O&M features
1-H-ER0f—b AL —4— FEEA T IR RAEOHE ML [are expected
Unified user management lOperators ©One charging mode, one terminal, and unified settlement
) T IANII-ARP LA EBERAE — LAT UG~
BEGOTTT T A= N~ ZEIDY TR
satellite antennas lAntenna manufactures Digital phase array to support flexible beam steering and MEE 7T T OERERom £H
13 7Tt resource allocation HAfFEN3
Antennas RAABRTCAT UL 7T AEHEER/\ELEERT [Expected improved Radio

ftechnology on Satellite Antennas
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E{ [Throughput: >10Mbps
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synchronization

oA — 8 AN —H—
Vendorg: Operator

EEBEICBUBRBEILL Py SR BT
AR BICEh. FBIT L GNSSICEBATEBRIAIIE
CORMBEERT RMCBNEIERD,

To over come the Impact of Transmission Delay and
Doppler Effect in satellite communication, common TA
(Timing Advance) and GNSS positioning may mitigate the,
issue.

3GPP RAN1 38.213-4.2 ;
38.211-4.3.1

MAC protocols

2 RTINS~ 2R, T L7 AFIEOE
lair interface SALPIER oA — AR5~ ES 3GPPLBVTEMRAENE
Random access [Vendor& Operator New preamble sequence, Simplified random access Not discussed in 3GPP yet
procedure
2RI BVEIE DR L. EHOEEEEOLICEAE
~XLF1-H-MIMO oA — s AR~ HRNDEEE 3GPPLBWTEERAENE
MU-MIMO Vendor8: Operator Improve the spectrum efficiency, the difficulty is how to [Not discussed in 3GPP yet
synchronize multiple satellites
. DLYSORBICEE S 3RHOE—L VY-AEIDE [§TICGEORBEELATATHEAE
v — Lokt oA — 8 AN —H— TNZX A ntg
Beam hopping \Vendorg Operator Beam resource allocation mechanism to make sure match|Already used in GEO satellite
3 MACTORIIL the coverage demands communication systems

Y —20EY

Resource allocation

A — AR —H—
Vendorg: Operator

BN — T NOBIEEIL S LHOEN . FrUFIY -
ABIE T, BHIEOFIH T 53R
Power, carrier resource allocation and bandwidth

to meet requirement of high throughputs

th_Ery D —-JERR

Similar to terrestrial networks

User terminal

Antenna miniaturization

lAntenna manufacturing

Beam steering antenna in mol ne for broadband

5 = RERRRCATE B D PR E R/ R AR T
No A Fl(mAL) Bk SR HARETRATVSEON BN &=
wmzh FuTd—n- SEETONUL (EHEEHT/ A, SCRIBELRER D CRTOEIRMC LTl 3GPP
IP = Chip manufacturing & protocol  |Low power consumption devices, low transmit power o o .
ower consumption 'standard lthan 5G EIRP of user terminal discussed in 3GPP
RANL
7271 /{52—4—(23GPP RAN1
RIS BN g ) 257147, |Rell6 (TR38.821) TE@man Ty
o v E——— st IO~ K/ FOR OIS BEO ~ LT U T 7> a ( )

Antenna parameter of user terminal
discussed in 3GPP RAN1 Rell6
(TR38.821)
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Device miniaturization

BRARX—N—

Device manufacturing

U\ By Mg R EER—FTNT A ZNDT (LI B
HEFTE R — N s

ISupport direct connection to handset-UE or portable
devices

INEUEET) A 2A—H—ET -2 —
ASHACEIKTT

miniaturization may depends device
manufacturers and usage scenarios.
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ISatellite payload

EHTOTYY

Onboard processor

FUTA—N—

[Chip manufacturing

T SANFARAO— RICEDBAEZHIIRL. JOFEEEY
—E2ZRHTS

Digital payloads, reduce time delay and provide more
iflexible service

3GPP RAN1TERENTULS
Discussed in 3GPP RAN1

i
power supply

-

Isatellite manufacturing

EBEOEIANME

Low cost Equipment

SRS BT Bl 49 D 1

I
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High capacity power supply is one of the|
technical limitations so far.
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isynchronization |vender& Operator To over come the Impact of Transmission Delay and Doppler [38.211-4.3.1
Effect in satellite communication, common TA (Timing
/Advance) and GN5S positioning may mitigate the issue.
S2ALTICA A= &AL —H— B TIVT TN~ VAL 52 LT ICAFIROM AL [3GPP RANLICTEREN TS
N Random access [Vendor& Operator New preamble sequence, Simplified random access procedure |Discussed in 3GPP RAN1
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&N T3, LoRatSigfoxtd 754
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[foT protocols Vendor& Operator INB-ToT is discussed in 3GPP RANI,
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protocols
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SBISEZREE B ] - PECRRBIRROEEY
Y - ZABEIEFINH T A - AR —F— V-AEEIDLUTETFE (NB-ToT) 3GPP RAN1(CTERENTLS
Fixed resource assignment ‘endor& Operator Allocating fixed time-frequency resources to users may Discussed in 3GPP RAN1
contribute to avoid collisions(NB-10T)
3 MACTO Rl EAB(EDE - BIREDE)Y -RB L FEE 2T~
MAC protocols _ WANRLTRILF—EOR LH500EEE(LoRa LU
VY- 2BF A LEINET <> 8 AL~ SigFox) F5{x— 7Ok
Random resource assignment ‘endor& Operator Allocating different (time & frequency) domain resource Private protocols
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WEED FyTCh- SEETONUL e 2, SGEOBIRLEEEN 3GPP RANLTERENTUIE
Power consumption sta‘rfdra"rjadﬂu acturing & protocol y 5w power consumption devices, low transmit power than 5G [EIRP of user terminal discussed in
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User terminal b (1R = e g VNEMBET A ZA-h—t0 -2
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Device miniaturization Device manufacturing Support direct connection to UE or portable devices m:gitf:g:::éﬁg gzyudszp:ﬂ:;:;g
wfacturers and usage SCenarios. |
o TN O FCEDBIEZHIRL. JOEFBY -EX ~
EHIOTYY FyTA—1— ERMTD 3GPP RAN1TEEMRENTLS
lOnboard processor Chip manufacturing Digital payloads, reduce time delay and provide more flexible |Discussed in 3GPP RAN1
5 HEA(0-F service
ISatellite payload . ) _ EEEERRE R EATEIL
BT HENRY— BROEIZME ™12
Power supply Satellite manufacturing Low cost Equipment High capacity power supply is one of]
[the technical limitations so far.
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Air interface
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lsynchronization

A= &AL —H—
[Vendorg& Operator
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AR B7sh. HiBATASHRICGNSSIC LB AIBRITE
CORIREEERT BIRMCANEBIEERD,

ITo over come the Impact of Transmission Delay and
Doppler Effect in satellite communication, common TA
(Timing Advance) and GNSS positioning may mitigate the
issue.

3GPP RAN1 38.213-4.2 ; 38.211-
4.3.1

EPZINAP

Random access

oA - &AL —F—
[Vendor& Operator

RTINS —T 2R S LPIE2FIROME

EZ14

New preamble sequence, Simplified random access
rocedure

3GPP RAN1ICTERZENTUVS
Discussed in 3GPP RAN1

=l - &AL —H— B —ER(C L BRI GNSSHIfIDELL 3GPP RAN1[CTEERESNTLD
Positioning [Vendor& Operator single satellite positioning enhancement based on GNSS  [Discussed in 3GPP RAN1
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lconsider the same waveform to support two
[functions
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Power, carrier resource allocation and bandwidth
assignment to meet requirement of high throughputs
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[Vendor& Operator
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lAlready used in GEO satellite communication
szstems
th Ry b -t R

Similar to terrestrial networks
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User terminal

PHEED

Power consumption

FyTA—h— QIBHETO R
IChip manufacturing & protocol
standard

HEMEZNT /MR, SGEDBELAEEN

Low power consumption devices, low transmit power than
5G

T HINEYE
lAntenna miniaturization
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lAntenna manufacturing

J0— R RO OB BEOL — LT U7
7
Beam steering antenna in mobile phone for broadband

1 -5 R DEIRPICOLTIE 3GPP
RAN1THEREN TS

EIRP of user terminal discussed in 3GPP RAN1
727545 —[33GPP RAN1 Rel16
(TR38.821)T#mznTL\3

lAntenna parameter of user terminal discussed
in 3GPP RAN1 Rell6 (TR38.821)
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Device miniaturization
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Device manufacturing
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ISupport direct connection to mobile phone or portable
devices
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Depend on device manufacturer and usage
lscenarios
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satellite payload

HE# oYY

lOnbeard processor
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(Chip manufacturing
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Digital payloads, reduce time delay and provide more
flexible service
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Discussed in 3GPP RANL
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Power supply
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[Satellite manufacturing
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Low cost Equipment
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High capacity power supply is one of the
technical limitations so far.
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