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Overall Vision of 6G NTN and TN convergence/ integratior))(GMF 2

This shows an overall NTN-TN m@,,,,, < >

®

convergence image. Satellite BB, CSatie Ty
Use case overview Satellite loT, Satellite Observations i BB ;
HAPS are integrated with TN Ny oremnen
communication. . J
Aircraft
broadband

IGICUEGINEE >100Mbps

Latency <20ms

Coverage Rural areas, ocean, etc.
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Dish terminal(fixed) Maritime loT
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Broadband Wireless Access for the Unconnected Scenario ))(GMF 3

®

Use case overview

Connectivity to conventionally
unconnected objects with Satellite-
broadband.

(convergence of TN and NTN-BB)

Throughpu
t

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

Latency

¢ <20ms

Coverage

* Rural areas, ocean, etc.

Terminal type

* Dishterminal on platforms
* Handset type mobile phone

Frequency

* Ku Ka for dish terminals
* Sub-6GHz for mobile phones

Expected Service
Provided Timing

Year 2025~30
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Data and control center

First Responder communication and disaster relief
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Wide-Ranging IoT Services Extended to Unconnected Scenario ))(GM F 4
®

Expand loT service coverage, Lower band-width, extremely wide-range coverage
collecting informationin
conventionally TN unconnected, such
Use case overview as buoys, containers and animals in
forests.

(convergence of TN and NTN loT
services)

Throughput Kbps level

Latency No requirement

] e e e

i

Coverage Rural areas, ocean, etc.

Terminal type Portable

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.

©2025 XG Mobile Promotion Forum. All rights reserved

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

Expected Service
Provided Timing

Year 2025~30




High-Precision Positioning and Navigation Scenario ))(GMF >

Use case overview

Throughput

Latency

Coverage

Terminal type

Frequency

Expected Service
Provided Timing

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

No requirement

<20ms

Full coverage of earth

Convergent terminal for positioning
and communication

No requirement

Year 2025~30

High accuracy required scenario with Low
Latency in Satellite communication.

\\ Sa:;e‘lAllite
-y

Data and control center

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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Real-Time Earth Observation and Protection Scenario ))(GMF 6

Sensing and Communication Service Integration

®

Remote sensing and data Satellite
. transferring by the same satellite 3
Use case overview
node. (convergence of Earth
observation and Communication)
>100Mbps for data transfer —— = e - oy satellite GW
Throughput xx resolution for earth - >

observation

|
[
|
| =
Latency <20ms IH| Accident
| and fire
Coverage Full coverage of earth | Data and control
| center
— - Terrestrial
e e Dish terminal M | il
i Mobile terminal _

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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Frequency Ku Ka and Low band

Expected Service
Provided Timing

Year 2025~30




)| D7KASE - T AR YGM FQ

& A GEO or LEO + E1{&fE#4T

S2JIR—RIVE1-SEEHEDET
FROEEND O EAEE OB - =fREE R

1-R7—-R ANHE(GEREUEAX S TKALEEE DAL
Bi= ZERE (LB EZ AT I BF(CLDEIRT S

BF
Yyi—-33>

1-R7—-R

urougtip Latency Coverage

KPI
feith

. 1. MBAERBICEBRERT]
BRRH 2. fEMEMSIESED A FREDIE SERE(LINERTEENL R BEENEANZ— 5T, SORES
3. BENZVHEYIER(SRIEART] RICEDERAZ BEARLEEIRELTND., TOLIIIRR T (CHFB5E

N N pu HETOERERELL), BREOY—ACEZBEEZSNS,
1T L REEGCBOAERSOMS | | BMIfssrinic T 5B LOBIRBLRN T2 257 (C. BRI
AUw ~ -3 : *ﬁggﬁ% )EEL\T ¥ < BN L TACLBBIIDINTOTERED. T~ DEEEALAEIA

FN3. KEKEELTT 925U, BREEELDBINDOF(S(1%E
SEIRE]HER5HE 2023~20254 Y TUKEICERIEFN S £,

©2025 XG Mobile Promotion Forum. All rights reserved



FOIRERE

»GM F@

& R GEO or LEO + LPWA

1-A5-2A LPWALHHAHEDRTIRG DEREEIE

1-A75-A LPWARROTagZz a4 (CHERDAIT [RRT45%
= TENEOBFORIMEEDE I LZRER

B
Yyi—-33>

Throughp

i Latency Coverage

. DEISICHEIT B NIBEE O
2. [KARBHUIS(CH2 REDOHBE S EHIRK

BBE - FEOIHIEAR (BEF) e
DI

SRR O] HERTHA 2023~2025%

[EARRBEISESZEDRNSO R EDEEANEIBENIKE BDF>
NNz %—E3 DEIRIZELEBZ TIIRV., FHIEALL
T, BB EIR(CH BB E - & OERN RIAFTN N, FFRMI(C
(14&%'@%@%&5@%:.11 B3I 25 A (BLTEEE) L0d7R
L—2a (lLRBIRCHEEIN S 2. Fle. FICRSITMOBEAD
RN AIEEEE Z/N D, BUNEBE R TR, B89 (US. A—Xb
SUT7E) OANBAREIDEREIFDICLL, B TORELRIAFNS.

©2025 XG Mobile Promotion Forum. All rights reserved



i
"
&

i35 & R bo el DS

»GM F@

& AL LEO

1-A5—-2A KEEFRB R &S F R

1-RA5—-2A BRRKEEEEIC7OTTZEOMT. KEIR
= BEIRBEREIDEEE - EMISAD 7 2% 1R
B N

Yyi—-33> BL

Throughput Latency Coverage

KPI
#BER/ZBIH

KERIG COBEARTICLD
1. ERRPBE OEEAT] (EEART)
2. EMISO7ICAARE] (S RAFLEHEART])

AT EPINX SR E & T ORF EAEHE
. BERGREFAURIGHEEDAL-X
TRIBHIES

N =

=
S

AUy - ZhER

SRR O] HERTHA 2023~2025%

KERSG COERITAVRREDEBFERICPRST ., EMIS (415
KEMBERBIRSATL) NOTIERAZBIEECTDE(CLD.,
IR DIREPR T ZHEZDLRNS, BEIEER - XN el aEE 8D, FIT.
fERIBHR (RE. BRERE %) z2—cBErERT5yNNA—A
CEHERTDET, ZHBEMEARROIREEELREZER UL
RERGRORHE R EEL 12D,

EEFEREVTOBISET —INBENSFEREL TOBEOMmAIEmZES
5EDER. NTN#EEDSSERN REEEL TRIfFEN B,

©2025 XG Mobile Promotion Forum. All rights reserved



HAB(CH T HES - BISEHE

i ALt

1-A5-A

1-A5—-2A
Bi=

BiF
yyi-33>

KPI

SRIR A HERTRA

»GM F@

LEO + EV

KERICEBXBEBE CEROGEEZHG

BREBISE( T T AR TREN
RAFNBRLBEORFEERTS

Throughput Latency Coverage

#+Mbps ELE R

BEFF COBHOBE DR

BIENFIATESSCLS ;

1. ZEERFRICLSBEIRFEELRBARCL
DIREIRILT —HDUNEE

2. 1DEIARLZADEER

3. ElEHR ERR-MERHS) S

2023~2025%

H B o https://www.softbank.jp/corp/news/press/sbkk/2022/20220214_01/

SPEECRNMERVBER, KERHIFFCBIRINELIZI1 =T —
2AVCHBVTHANRIAFNS . BENICFI AR GERBEN K ER
(CRIAARBIERDBTARICRBIHEAEBE LS DI ADEFR(C
BEAENSEBNS.

Fle. AT —-AFKESFIABCEFS I, —BFIRZENELANT b
BRENDELFBHE SN, EfR(CHIMZ 2 I 2R TOBERMICE
NEFEREVTERANRIAFNZENEEINS.

©2025 XG Mobile Promotion Forum. All rights reserved



EEUFT1

»GM Fg

i PRl LEO/HAPS + Connected car

1-Ao5—-2A Connected carlCBlF3eCallDiE#AL,

1-A75-A Bl (OEEHasZEE I $B(CLD., eCallzFl
B= RUSEHREmOIKEZRIRID

B N
Yyi—-33> BL

Throughput Latency

Coverage

#+Mbps #PED/RBSH

. BERAITUF CENRAEUS A
BB BRI EN I BN BB AT

(LRSS, IENEECEENS

1. #HEFEY-EXNBIOI) 7 TheCalld

AT FIANTERENRIRET — AMMLK
AUy - ZhR 2. BEEN-RICUIoTEE P EEHS X
TLDEFT
SRR O] HERFHA 2025~20304

2018F 4R 1B N SIMESA TARGESNSFTE (CeCallD=f@h'
EHBMAIBNC. BNEETIMNESE REI ZEEITICTA—-DR
ZHTIEENRBNS—75T. SHMFEERCTA-NRZ S TzeCall
Y-EROEALSE. BENRIAFND. HEHEEY-EXESIY
TEFLFEEFEI BHBEBETOIN-(CHIFHSTESNS.
Tz, IoTHEE I ZETEITIBIROEENS. BEIERREDT -4
EE(CLBRRRIORBEL. BBl A>T I ARFRAOIRINCEIG AN
HifFENn 3.

©2025 XG Mobile Promotion Forum. All rights reserved



ILIEIERT D& #& FEx

& ALt

1-R75-R

d1-Aor—2A
M=
B

Yyi—-33>

KPI

BxE
AUy h-ZhR

SRIR A HERTRA

»GM Fg

HAPS

LLIFSER TR FF

MERSEORSHERFREVTER

NG,
Throughput Latency Coverage

#+Mbps - KB4/ 1L

IR RREEORD. RBENRIEGUS
BB DIEE N R T T DIEIRE 1+

1. WWRTEBUETTOAdniE)

2. FEBRT. EREXITEEOEFER

3. BAROEBIKRZIRGNSEE TEETS
FIEMEE

2025~20304

BMOKEEDT —H(CLdE. Fl27FEF R THERFZEDEFS.5
BA (5565mU N1 AN) THO. FEM2FLDLEETS.55
N (6584 L(30.375 ANif) EB2TWS. IRIEDESEEZER
WSSTRER TR AOERFRELT, EEEARTORSER
WESHRMEDOER R T IoTORBEFEREV TERAN RIAFN S,

T pk15FERNSRIASNIZ RO IBECHNT, RIFEREOZL
O —EEVBH T, =R COEAR RIS RERVSERNERT
N3,

©2025 XG Mobile Promotion Forum. All rights reserved



PN S

& AL
1-A5—-2A

1-A75-A
=

B
Yyi—-33>

KPI

BE
AUy -2hR

SRIR A HERTRA

»GM Fg

HAPS + fiIi&E#R

AN PN T TS
ANk PN VTS o S cas e T SAN
—EOBEFRINDHEE AFLE

Throughput Latency

Coverage

#BER/ZBIH

. I=RFUNY= JIRTTUNEEZRED
FRTOECEAERE

2. BOERIOERMEEFCEFHEXEDIX

G818

3. BEOECLZEXREDBENIE
4. I7EEUT(ERICEITEERE R

1. NREEREH ORCX &IER
2. THEEICHIIBEXZEDDXIL

2025~20304

ZFEFY—EZEFEO0FT V(I ADEENEAHIBFEL T, BELXEE(L
EHND—&EZW> TV, SRREDZERZDERZD(E. BLEANBEDAE
Thd. NN BIBROT — 9% E., SRELE—B0S
FRICYIZEIFE Y —ER (L, EXRZEORE - RRIEIRN RIAFNZELE
B, BN HEOEZF LI 21 -PAEEFEOOS - hSFEENT]
BEERBREX M RIAEN D, Fle. KEFOY)EEMICEIRED
BEZBNS, —5T. /B AN ZZ2 ROEDZALX I B(CH
T TOHIENZESTVRVDNIRIRTH D, SEEMHREN. ALA—X
RZEDEGENT]REERBENHAFIN D,

©2025 XG Mobile Promotion Forum. All rights reserved



ERDREIL

»GM F@

& PR HAPS + >34 + (& |&Ek

1-A5—-2A Efl0REALCLEEEEM
1-A5-A RYRI=DEE> I RBNIEDE
B= B - R OB L ERIR

=
Yyi—-33>

Throughput Latency Coverage

IR~ | #BHEE/RBIH
B B

. BEPE- BEOGEEREOREREYL
2. ETRIBOHIEER (7-9) BiS
1. BRIV IERERULREFR
ARFEE R OXEHE

‘E = N » - e
AUw k- ShER 2. %%ﬁgdm%j_ ADERICLBIEME
3. RIEREEMICLDCOHEHEHIR
IR EERFHA 2030FLABF

IATA (EFRMMZEEXHR) ([C&DE2022F6 A THFRDOMMZE
FEQEEZRE. HBRPKEFIERABLLE76.2%IBERD, (> FTIy
JRID7EIBIBFE TR, . 20256 (C([FI0FFIZ#8Z5101%
(CRBETFRENTWND, BEFEBRF O SR IRZ (R AT T RA
A=SEE5ZBEITHL AL—AREMEIROER NSRBI LN KD
BN%. Flc. AEEINSEUSEIRERSRT —F(CdoT. LOFHERS
SICHE - FRINEIEC D, BRFEISODIRTE - Z£ B (CERBHIRII R
BB PIAT, REORBL(CLDN—RI 21— MIILNBIFITHFA
BEIKCENEIRFEN S,

©2025 XG Mobile Promotion Forum. All rights reserved



LLIEEIR(CH5 () B R BT IR AN

®

Use case overview

Throughput

Latency

Coverage

Terminal type

Frequency

Expected Service Provided
Timing
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Use case overview

Throughput

Latency

Coverage

Terminal type
Frequency

Expected Service Provided
Timing
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Use case overview

Throughput

Latency

Coverage

Terminal type

Frequency

Expected Service Provided
Timing
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Complementary Service by NTN

®

&5 AL
Tech to be used

1-R7-A
Use Case

1-RA5—AE
UC Overview

B&EYY1->3>
Existing Solution

KPI

SRR
Challenge

HE
AUy h-ZHR
Expected Benefit

SRIR A HERTRA

LEO, 5GNR

YGMF | :

-5G Service at TN outside coverage
-TN Backup to big NW failure/disaster
-Reinforcement of government NW

Global connectivity for transportation,
energy and health sector 5G use case

None
Throughput Latency Coverage
DL:10-15Mbps 25-42ms Outside of TN
UL: ~1Mbps (max. RTD) Coverage

NTN payload
Feeder \ Service
link Uu  link
- ’
NG — -
- [ ]
5GC gNB  Gateway UE

1. Doppler effect

2. Latency/Delay

3. Inter-system connection

4. Install functionalities to smart phone

1. Large ecosystem of standard
products and components

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

20255 FN2(320264F

from anything else on the market.
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NTN-Broadband (sroadband wireless Access for the Unconnected \,(GM F 26
® Scenario)
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NTN TN |nte I‘WOI‘kIng (Overall Vision of 6G NTN and TN convergence/integration) (1/3)
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GMF

BRRAARRICET AR PR R/ SREARRIRE
No R Bl (H1524E) BhRFkLBRD%E XRBFRTRITVS3E0NHNIE [
: Challenge Details (Subdivision) Target industries for cooperation to Technical challenges/Solution idea Remarks
resolve issues *If it is currently known
5 EZRIlZN g 5
Gy 5i . | ——XI(Z R .
12— A(BIBUE [ o/ TR | (5GAA%) IS AR R S FpICE
> odusity aroun Y R ERSTLY
A M— TR IS~ ZICEIL TS
- ? user company trends i (Eyjijomf)t Standardization in fine with user needs "
[SD-WAN)EEQJ B _ R, SRV MEER
UTHRAITBREAT SOE, htyson -SD-WANAA— SUTE-NWRINE—A> Y- THRnES
Bonding/Blending%475_t TOMHAEDHE—1L -SD-WAN vendor currenty, each vendor has its own implementation —> UT side and NW side must be from the same vendor.
Lsnl\)ﬁczéyn of for bearer switching and traffic between UT & network side
LTN-NTNESE #Rlis o] NTNS2H TN/NTNEREOERHER T ROERLEA> S - ‘ .
'%ﬁfa‘ij >571-2 /70NN OFEL TNS&E DR —E ~|B-22U5RBSUIC Share RANSHSD
TN/NTN WSO | ~ :E?ﬁ ~Global MVNO octmson o TN carernevor comecton metnos s nifaten ofvendors |\ BC ) CE O/ EQDIBHERARE:
2 |Mechanism of TN/NTN | Z28080880 1o o et g BENWHEREX—1— NTN./— FREEHE)
NW integration e Lo metm; -NTN operators (Considering collaboration between HAPS and GEO/LEO(NTN inter-node cooperation)
[ Ainanteaton mepad e/ Protoc0 om0
:gs:\?gxz: i caseof - Communication NW equipment manufacturer
[HAPSEBIZDEHREH ]
-HAPSEEIRICEBS — AL ZABNTNH—E Ri24t "NTNSERH
- HAPSAD D — 9> Bl BB TR TS - TNFEEE
et NN serves poviion v HAPS & satlitcs TN operator
:Method o oroviing feeder nk lne to HAPS via satelte, e _ .
EEPEREEDEEHEFIUTARI Y —(CHBIzsd, FIEEBRA—D—T@FRE,
o N © _
" ~=)'—\_y_j°t\y|\/ SIM/ )_.'\/j_"f%m’ﬁ_{t UTARYS— ai\y_jjt\yl_\/ SIM/ 7?7_—1—%@’%_“3 Brx\/ggdo?ﬁﬁiat’ﬁeﬁhﬁ?tﬁé in selecting each component.
3 Ir\ll/pr;ltr\lf:m.‘z?jlrtmuﬁjig)t??? Unification of chipset/SIM/antenna etc. -UT vendor Unification of chipset/SIM/antenna etc. Involve the UT vendor first, rather than the component
TN/ manufacturer.
«A-2T = ACEDRTRARD 7 > 5 F 5% SUTARYS— VeZwadN:slq
Developing antennas with shapes tailored to use cases -UT vendor Antenna miniaturization
-NTNBEE
TN/NTNHB T BERS AT LHE RS I IR Ty B LR
Billing system integration for TN/NTN integration Sler Assumed to be technically feasible
e
. NTNBEE -
-FIRIRRZEORIRILS A7 LD/ IR TNSEEE BT (C(FSRIR BT RE TdrdLARTE
Design/development of visualization system for usage status, etc. Assumed to be technically feasible
4 [BEPFORISE -Sler
Development of customer pF . NTNSE2E e N .
-[OHREIRS 2T AOFSET /BT TNEEE ReATHI(C(ERIROTRE Tdrd L AR
Design/development of line management system .Sler IAssumed to be technically feasible
‘NTNEEE
TNEEE

BERE(ES AT LADKET/FFE

Design/development of communication optimization system

SBENWHEERX—H—
-NTN operator
TN operator

NW equipment

RATE (ISR AT RE Tdn B EARTE
IAssumed to be technically feasible
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NTN 'TN inte Fwo I‘ki ng (Overall Vision of 6G NTN and TN convergence/integration) (2/3)\,(6 M F
_®

34

*Examining the optimal means of NW integration (possible idea)
—SD-WAN

—Inter-operator roaming

—Others

-NTN operator

-TN operator

-Global MVNO

«Communication NW equipment manufacturer

SRRERRRICET T o smEzams
: . DAL B BT BRI RIRL R/ BRERENS
No.| . & B (ML) e XBRATRATNI 0N BN =
‘| Challenge Details (Subdivision) o geration S e Technical challenges/Solution idea Remarks
p issues *If it is currently known
7 —FTOFvERORIEREL TR - XDIEHE
‘NTNSEEE HLE
HBARERBENW (TN/NTN) O1>5—-0-% - Clobat v
* EERLR DA>F-=0-90 |-Global MVNO —_ - N — . ili iBEEL
< ey ) FIFIE = —X(CBIUTA S5 —D— IOAHAH TS Mobility S 2&84n
{%ﬁﬂﬁ#m% ) . * @{E NW%%EX_jJ_ Definition of interwork mechangm in line with user needs = . EEZ91~"CB4EZ§JEE@,‘FJ?
*Definition of ideal interwork mechanism for each NW 1[\%[\(1) osgta;?r Rquires understa_nding of customers needs to define
%UE{UZE‘]UT -Globgl M\_/NO_ A ngljltecture as a first step.
5 g;gﬂﬁ\ag*ﬁgq oommniesten W eaupment menufectrer :(I‘:’Igrl?‘il\_irshlnaig;?%%r'rl}ggz Sr:ia:ltirl;gn be used outside of the EEZ
chnical 5 =~ N o = - N = — N
e e | T SRR TR TS BRI OB AT
o ‘TN X
SO Global MVNO RIS = ZCEDUIA 9~ T— IO AR HAPSIC & 3 RADEBIEL GEO/LEOI &
- al—-=> SBIENWHLSE S —H— Definition of interwork mechanism in line with user ZABEEERBENA(ILETE
- %(D’ﬂ'ﬂ needs Need to achieve changeover times that meet customer

requirements. It is assumed that direct communication to
terminals using HAPS and large-capacity fixed-line
communication using GEO/LEO will be the main ones.

T RRREUEVSIRTLEE ((25-0-7) (TS0

Mobility Management

e |- INEMOBIESIEOlRE i - B IR~ XICEDUIA > 5— 0~ IO A E R
6 [DHEDIRE | (REEA. AR, @fsHes) i) Definition of interwork mechanism in line with user
Consideration of the |consider & determine whether TN standards can be followed in line  |.Spos
application scope of \yith the system collaboration (interwork) planned to be implemented |-M1C needs
existing systems in society (Authentication method, frequency, communication
lequipment)
. . imAR B R OBERBEOY —CRTUPHLREA >~ ; - -z
By S A NS A — RARL—G— O POHEEE :%Rél;tgcfi%6669) 3GPP RAN1-Rel18(C Tk
. . . . N Ll
7 j]} \I/“J:/‘E_jf% Coverage enhancement Vendor& Operator Egl?ar?é::]negs g%\éegzgee”siésmtemorkmg to support direct connection between In-discussion (RP-232660) 3GPP RAN1-Rel18
Collaborative R o s . BERYRT—Hkt oy ND =0T 17 )% (L — gy N EEEA
Collabora TS I TS XS R AR —5— i%i whI=DEtt Ry NI—-ID7 17 AEROH)/ Ly 3GPPICEL TR RSN
Pual coverage/multi connections [ Vendor& Operator E/xteﬁ\dinq dual connection coverages of satellite and terrestrial networks Not discussed yet In 3GPP
L He 8 AR - ERZRYNT—IEIOS — AL ARO-Z2J% R—- N 21
i : =) NS = ARV =5~ SA—=0—F2 T D&t - —riEsa \
8 gé*gﬁﬂﬂ%@ Cell Management Vendor& Operator Interworking enhancement to support seamless roaming between different 3GPP RAN2 (RP 232669)(;(@5:;&113“((1
networks

J\> RA—)\—

Handover

N — JARL—H—

[Vendor8& Operator

J\>RA-N—BFOU>IORTEM B £

Improve link stability while during handover process

Discussed in 3GPP RAN2 (RP-232669)
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b
No SRR (L)
‘| Challenge | Details (Subdivision)

SRRAfRRICEIT T
BHikEEL RS EE
Target industries for
cooperation to resolve issues

FRAiTRO IR PR & RS / SRREARIR AR
XABRTRIATVWSE0N HNE
Technical challenges/Solution idea
*If it is currently known

{wE
Remarks

Yy D=2 NROS—%U7 VA1 A TEUSE 3BT 25

s (P13 MROS— - BARL—5— LLWH=ZLEDBA (NTTHERIEOREED) ER BB, BRICLSTMROS -1
e Dynamic Topology Vendor& Operator Introduce new mechanisms to obtain or update the network |[Z{t,d Bz, H_ENWEDHEEL W
9 F%)uting topology in rea;ime EL 3 More difficult than terrestrial, because the
— o~ h o~ A o REOTORII ZHREL. FREEREBZD  [satellites moves, the topology changes by
management |, —7¢>4 ORIl N — AR —4H— TCP/IP73 : _
Routing Protocols Vendor& Operator ir;lzﬂ?t\;’esafggttocols such as TCP/IP to catch up moving time
—— ST T—/EELILY) PLEE EA100Gbps (UI%H1h) OFEIEREECHIE
B2 RE(E |High capacity & stable link Optical communication Up to support 100Gbps (per-link) inter-satellites SRR BEADS Y
10 [inter satellite |yt yagma yzoe — . FERAwF > RIBEE B DAL IR D iR IR T ,
eation A B HEER DI TR (FyvTIE—R) . <= S BARS Inter-satellites bandwidth allocation
communication On Board exchange Data processing (Chip speed) ;’gghg:gi;:grllsegﬂebggfggd?n the evolution of optical switches
s 7y s o EREEIDH TLEES AT AL E LR T 24 AR MDD BEEIZEART NS LAHE
BROEHE SR 4R EARL 5~ EliR K & . J92 :
. _ Regulations on Frequency Allocation and Multiplexing for -RB -
9 g‘éﬁﬁgﬁg Spectrum management Regulators and Operators Multiple Systems Séi;l;giji)cj:azt{oi(iEzpFe{grfrr?§h6a§i23
L N o N = R ITU-R and 3GPP RP-232669
coordination TR ARL =5~ BN TS RAEHI =X vy N
Interference detection Operators Intelligent Interference Detection and Evaluation mechanism S BT AS IR ARERETS
< EREE
. ERd Ry RI—IRIOVY - 2% AL, 1-Y-DEnE
1)y -2 EBOHE—AL ARL—5— (BT e I S ARL —H—(CLBEMA ’ARSTHEBEDM]
12 1B &fR<F |Unified resource management  |Operators Coordinates resources between different networks to meet | FHER{EFaIN2
O&M — user connection requirements. Operators improved O&M features are
1 BEOH—1t ARL—5— FEST. Ik, REOH—E expected
Unified user management Operators One charging mode, one terminal, and unified settlement
R ~ - TN IT—ART A& BZERRE — LA PUS T e~
BEMDT7>TT TITFA=N— AENIDLTERE . . .
Satellite antennas Antenna manufactures Digital phase array to support flexible beam steering and B2 7> 7T OEERR i mE _EHh AT
13 7>5F resource allocation : n3
Antennas TR ER/RAT UL I 777 /BRI RHRT [Expected improved Radio technology on

iR BIDY > 7T
Terminal antennas

FTIA=N—

Antenna manufactures

ST HEADHkEL

Low cost electrical steering antenna/ compact size terminal

antenna for cell phones

Satellite Antennas
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SRREARRICEITTE FeiTe R PRk FIRE / BRRAREIREE
No SRR i (HI4E) BHEREEL RSEE XHRR[RCTRITVIEDONHNIE £
. Challenge Details (Subdivision) Target industries for Technical challenges/Solution idea Remarks
cooperation to resolve issues *If it is currently known

{4 [Throughput : >10Mbps for
EE — AV— NIABIET cellphonel &KDE/NAILAFALT NDBHIEHIRTL

>10MbpsO FOEEAEIRTE3N. TR AIFREL CEAT ORI LN E,
— 75T EDEE(CHUTE1MbpsE T HAPSICLBE/ LI I POBERBEILEIR
I LR [ e s Lol LB SVARERN, T4

1 P %ﬁ?f@%gb‘ht‘hﬁ*"’ © |.LEomgE POTFOKREUE (12U, FHEMEE N — kA7) P Rt

Direct

Acceleration of Mobile

-Can download speeds of >10Mbps be
achieved with satellite-smartphone
communication? With upload, the speed
may be less than 1Mbps.

-There are also concerns of capacity due
to the large cell range.

-LEO Operator

Larger antenna (However, trade-off with convenience)

Determined as Mobile Direct case based on the
requirement [Throughput : >10Mbps for

cellphone] .Requirements need to be refined as a first
step.

Considering increasing the speed & capacity of mobile
direct using HAPS.

LEO is expected to have a large number of beams, and
there are concerns about the feasibility of feeder links.

5 [L7—=A25-J1-R

Air interface

EHA

synchronization

N — QARL—H—
Vendor& Operator

BIEBECHIIRERELRL Ry S-S ROF EwTahk
9 31z8h. TBRTASHAIEGNSSIC LB AEAIAIIEC DR
REZ AT RIS EEZ D,

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

3GPP RAN1 38.213-4.2 ; 38.211-4.3.1

SHALTIER

Random access

R — ARL—H—
Vendor& Operator

FRIRTVT IV~ R ST LT IEAFIEDER
t

New preamble sequence, Simplified random access procedure

3GPPICBW\EamARENE
Not discussed in 3GPP yet

NIF1-P-MIMO
MU-MIMO

N — & ARL—H—
Vendor& Operator

ARINVENEROME L. EEROBEEEDLIICRIIEED
MR

Improve the spectrum efficiency, the difficulty is how to
Isynchronize multiple satellites

3GPPICBW\TEamAENE
Not discussed in 3GPP yet

3 MACZORIV

MAC protocols

E— L)
Beam hopping

R — ARL—H—
Vendor& Operator

HWN\LYS OBE(CEES I BIHDE—L YY—-REIDHTA
Hh=Z

Beam resource allocation mechanism to make sure match the
coverage demands

I TICGEOFEBEI AT LATHERAINTVS

Already used in GEO satellite communication systems

)Y —ADEIS

Resource allocation

RH— ARL—H—
Vendor& Operator

=~ Ty NOBMEGIZSTHOESN . FrUTUY-R
T, BB M TCE TSRS

Power, carrier resource allocation and bandwidth assignment
to meet requirement of high throughputs

th_Ery hI—JERIR

Similar to terrestrial networks
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o e e HEAI R IR R/ SRR
No RER FHl(H1E) Target industries for XRFRCTRATVS DN HNIE e
‘| Challenge Details (Subdivision) - geration N e Technical challenges/Solution idea Remarks
p issues *If it is currently known
ot R 4 [N, N 1Y —ImROEIRPICOWVTIE 3GPP
S— FuT - BERETON (KBRS R, SCADBIELXER) RAN LTRSS
. p manufacturing & protocol |Low power consumption devices, low transmit power . ) .

Power consumption standard than 5G EIRP of user terminal discussed in 3GPP
RAN1
) )?—T}(’EX—G’—(I3G_PI? RAN1

. N sy 73 RIC KOOI BIEOL L7727 Rel16 (TR38.821) TN T
=

User terminal

Antenna miniaturization

Antenna manufacturing

Beam steering antenna in mobile phone for broadband

Antenna parameter of user terminal
discussed in 3GPP RAN1 Rell6

(TR38.821)
- - )\ Ry NIRRT R —F TN 7S AZADIALIN [N A RA— A —E 1~ —
iR/ AL SR —1)— i Y- NT BT 25 FUACES

Device miniaturization

Device manufacturing

Support direct connection to handset-UE or portable
devices

miniaturization may depend on device
manufacturers and usage scenarios.

HER(O-R
Satellite payload

)

Onboard processor

FyIA=N—

Chip manufacturing

TIANTARAO— RICEDBEZHIHL . KOFER
J—E2%1RMITD

Digital payloads, reduce time delay and provide more
flexible service

3GPP RAN1TERIN TS
Discussed in 3GPP RAN1

Power supply

BRI —

Satellite manufacturing

IEDEIAME

Low-cost Equipment

EA =R GBI D1
D
High-capacity power supply is one of

the technical limitations so far.
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o e ST PR B/ SRRRARIRSE
No R il (H524E) Taraet industries for XBRFETRATV3 60 HNIE e
‘| Challenge Details (Subdivision) 30 operation to Technical challenges/Solution idea Remarks
£TF i+
e [ If it is currently known
-BEENTN IoTHMi(EFERL TV
STNERENNBERDIBE. BEINS
1 -2 —-2ZBEFEZTREDERDIFH S
TN/NTN#ES = FIFIE -~ (BT
s . . . ——XAIc c 1A —ADIEHE
1 (DE% ?EE%EM% : NTN-TN mterworkng Understanding use cases that meet user needs.
Definition of TN/NTN |(Di&am/\
integration NTN IoT technology has already been realized.
—If integration with TN is required, it is
necessary to define the integration based on the
expected use case.
—Discuss “Target case: NTN-TN interworking”
FIEIBECHIIBERIELL Rv S-SR D5 E %R
N I3z, BRTASHAIEGNSS(C &L BB RAUT(F DR
I N —ARL == R BT BRI RIS BEEZ B, 3GPP RANI 38.213-4.2;
synchronization Vendor& Operator To overcome the Impact of Transmission Delay and Doppler [38.211-4.3.1
Effect in satellite communication, common TA (Timing
IAdvance) and GNSS positioning may mitigate the issue.
SOHLTIER N — QAR —5— IR TIT TN >R SO LTI AFIBOZRE |3GPP RANLICTERINTLS
T7—-4>4—J1— [Random access Vendor& Operator New preamble sequence, Simplified random access procedure |Discussed in 3GPP RAN1
? Pirmerce Redcep OG- BARL—5 IEHTREN . AR5 2T, I 3GPP RAN1ICTHRENTUS
7=/ BB EE 4% 0.0 =z SV —J= 1AW /) INT /7 %z56R. 1V&FE/= < Cn3kof
ﬁ%ﬂ%@sg;i%ﬁ?ﬁl%f%ﬁ%\ SGT Vendor& Operator Low power consumption, low modulation rank, low complexity|Discussed in 3GPP RAN1
o NB-IoT(E3GPP RAN1IC TR
. NB-IoT, LoRa, Sigfox/2¢3FE2EDER2TORINDUX [N TLVB, LoRatSigfox(d S5
loTORIL NI — AR -4 — SAE—1 R—RNFORIL
[oT protocols Vendor& Operator Diversified three different protocols, such as NB-IoT, LoRa NB-IoT is discussed in 3GPP RAN1,
and Sigfox are exist, how should they be accommodated? LoRa and Sigfox are private
protocols
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R

e Challenge

Sl (GEE)
Details (Subdivision)

REARRICFAITT
ARk LR3%E
Target industries for
cooperation to resolve
issues

i B Hk i IR/ SREERRIR R
XBRFETRATV3 60 HNIE
Technical challenges/Solution idea
*If it is currently known

wE
Remarks

3 MACTORIL
MAC protocols

Y —ROBEERDET

Fixed resource assignment

N — AR —5—
Vendor& Operator

BEEZET R 2o 1-YE (IR EIREDEE)
V—-2%EIDHT3FE (NB-IoT)

Allocating fixed time-frequency resources to users may
contribute to avoid collisions(NB-IoT)

3GPP RAN1(CTEERENTWS
Discussed in 3GPP RAN1

VY—-ZDF2H LEINET

Random resource assignment

N — QAR —H5—
Vendor& Operator

FRD(FFDE - EREDEN)IY - REBFER. ZART b
IVNERET R F DA _EFHS0ulEEME(LoRa BLU
SigFox)

Allocating different (time & frequency) domain resource
mechanism may improve spectral and energy efficiency (LoRa
and SigFox)

T3ANR=NTOMIL

Private protocols

4 A-T-IHR

User terminal

HEES

Power consumption

FyIX—h—&EETORNI
Chip manufacturing & protocol
standard

ESHEENT /A X, 5GEDHEVXES

Low power consumption devices, low transmit power than 5G

1—H—IHEROEIRPICOVTIE
3GPP RAN1Ti&EmSNTLS
EIRP of user terminal discussed in
3GPP RAN1

iR/ N

Device miniaturization

iR X —h—

Device manufacturing

IR FIFR—FTIT A ZNDH( L) MEfie Bik— hg
DHLAE

Support direct connection to UE or portable devices

NBUEETINAAA=H—ET1-R
=2 H)ACHIRTF
miniaturization may depend device
manufacturers and usage scenarios.

o (BER(O-K
Satellite payload

BE Oty

Onboard processor

FyIA—H—

Chip manufacturing

T ANHARAO— RCEIDELEZHIRL JOREBT—EX
(EZEER

Digital payloads, reduce time delay and provide more flexible

3GPP RAN1Ti&mSNTLS
Discussed in 3GPP RAN1

Power supply

BEN>AH—
Satellite manufacturing

service
E&“ﬁ(bﬁ:lx MbE

Low-cost Equipment

A= RMEEEIFRMER
D1D

High-capacity power supply is one
of the technical limitations so far.
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_®

High precision positioning

-Drone manufacturer

BREARRR(CET T TR B P R / FREARRREE
No £ Sl (ML) EPalt A XBRBRTRATV3 500 5N f"%s
. Challenge Details (Subdivision) Target industries for Technical challenges/Solution idea Remarks
cooperation to resolve issues *If it is currently known
_ N= . )
-Mobility DEENERr 2 OIHEICT DAL | g2istidex—h— ) HAPSTONF Y —FICLBE> 22T
N B OB, ROy FIFE —— XL 1~ 24— ADIEE e
'fl_L_E"‘MM@ Clarification of positioning accuracy for enabling . Auto manufacturer Understanding use cases that meet user needs. Sensing using optical sensors etc. in HAPS is also
1 =faE1L self-driving Mobility - Agricultural machinery manufacturer promising.

- AR AL E MR DREF

Development of High precision positioning

-B{EHERA-N—

-Communication equipment manufacturer

FIFAE ——X(CBILIZ1—RT —ADIERE

Understanding use cases that meet user needs.

X emiIRZ(RTKAIRL ) DSOLIGFTE

% cm-positioning (RTK positioning) SOL exists

technology
ERE OFEAICNIBENZEREOR | vmm= — —mn m
ﬁg:ﬁgnc . IR O] Z54&8 5T Consideration of feasib?ty when Sﬁt]%ﬁ{ﬁ%ﬁg *UE?F—X(LEU btﬁtl_%b—_x?ﬂgﬂg o
2 <20ms)y ) placing processing power in satellite side >atellite operator Understanding use cases that meet user needs. HUEQ&:L;TE#O)
= T T e . BRI E
@E% @HAPS&*'JFE?%%@@%EEEJE@ *HAPSARL —4— ZJAF\E%_J 7\R(AE[\|]]bZ)—EJI —7\7\ 7;?;%{% SH(LL VRSN, E2ET Reqﬁuirements need to be refined as a first step
Definition of low latency =3} Consideration of feasibility when using HAPS |« HAPS operator \S_C( N 0 ¥§T(“DE“_—C‘\ A FERE dl: SRR <
(Latency : <20ms) @1&EE{E(C(JMEC(DE}EH§D\%‘E (TNCEJLI)
BRBEEEMIRUE, LOS(RB | gy p—
L)DERNBRVMSE N SN, TTEEE |, = —h— . - N .
3 [RELEE e E B AL B TOB fé’i"f%;‘_ﬁ_ FIFE=—RICEILIE1-RY — A DIEHR LSBT OLOSEUVE ST AR
LOS impact With satellite communication, there are situations [ , .~ maﬁJfacturer Understanding use cases that meet user needs. I:r:gzttztb%:itéoﬂ)lss.vmere it is out of cellular service and
where LOS (Iine_ l?f sight) cgnnot be obtainel_i _The -Agricultural machinery manufacturer
I;Lcjégzg?ous driving scenario should take this into .Drone manufacturer
HEIBIEICHIHEBIEL Py TSRO EZART DI,
- 9 BARL—5 SHERTASHAIEGNSSICE BB AN ORI BRI BRI 3 5pp RANT 38.213-4.2 ¢ 38.211-
= — —g— , iy . . .
- RDISBEER S, !
synchronization vendor& Operator ITo ov::come the Impact of Transmission Delay and Doppler Effect in satellite 4.3.1
_communication, common TA (Timing Advance) and GNSS positioning may mitigate the
ssue.
. S LTIER NSH— ARL—H— '%?7’:7327")7‘/7‘”/*)—’7 SR TV LTIEAFIEOZRIE 3GPP RAN1ICTEMRENTLS
4 I} — A>3 —JI—X |Random access Vendoz& Operator New preamble sequence, Simplified random access procedure Discussed in 3GPP RAN1_
pir interface (e liva N — QAR —H~ B —TRIE(CL B, GNSSAMIZMDIRE 3GPP RAN1ICTEREN TS
Positioning [Vendor& Operator single satellite positioning enhancement based on GNSS Discussed in 3GPP RAN1
3GPPTIFEAINITLRL, ISACEEAR]
N . N e L6 =~ e ST
[ NSH— QAR —5— >3 ORISR RIATIRIY 2ODHBEERIBSCIR— NI SRR
Sensing [Vendor& Operator Waveform support sensing and communication at the same time ﬁ?’é%\gbb

Not discussed in 3GPP, similar to ISAC, need to
|consider the same waveform to support two functions
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o e FEAO0 I R SRR
No E Sl (ML) Target industries for X¥RAKFRTRATVW3 60N HNIE i
‘| Challenge Details (Subdivision) cgo operation to Technical challenges/Solution idea Remarks
r esglv e *If it is currently known
SR - NOBGESEITEHOES . FrUTUY— - v = 7= o
Lt o B T f‘%ﬁﬁ'ﬁ@%ﬂ%’if([_ﬁﬁ@”éﬁﬁ | g'CLGEOﬁIEﬁ{n/ZTL\'C@P@'&TL'CL\
. MACjEI S Beam hopping Vendor& Operator :gg:;ﬁ:;{'g ;izzltjrrceeqii”roeﬁggtn anr?igbr?rgg:éf;?lputs gllrsizcgsused in GEO satellite communication

MAC protocols

)Y —ZADEIH

Resource allocation

R — AR —4—
Vendor& Operator

Ry hD—LEER

Similar to terrestrial networks

1—H—iHEK

User terminal

HEEN

Power consumption

FyTA-H—EETON
Chip manufacturing & protocol
standard

EHEEHT/(1 X, 5GLDERVRESE
Low power consumption devices, low transmit power than
5G

1—H—IRFARDEIRPICDOWTI(E 3GPP
RAN1 TSN TULD
EIRP of user terminal discussed in 3GPP RAN1

7T HINEAE
Antenna miniaturization

VT A=N—

Antenna manufacturing

T0- R RO DEESRBEEDE — LAF TSI T
>

Beam steering antenna in mobile phone for broadband

7>7FIN5A—=45—(E3GPP RAN1 Rell6
(TR38.821)Ti&imaNTL%
Antenna parameter of user terminal discussed
in 3GPP RAN1 Rell16 (TR38.821)

IR/ B b

Device miniaturization

iR X — 11—

Device manufacturing

R EREER—ITITINAZNDTA LI NMEFiZ
HiR—bk

Support direct connection to mobile phone or portable
devices

TIAZA=N—ET-RT =R FIAICED
Depend on device manufacturer and usage
scenarios

BIER(O-R
Satellite payload

EE SOyt

Onboard processor

FyIA=N—

Chip manufacturing

TIHNARARAO— RICEDBEZHIRL . LDZERZT —
EXzMHID

Digital payloads, reduce time delay and provide more
flexible service

3GPP RAN1TEmESN TS
Discussed in 3GPP RAN1

Power supply

BN —

Satellite manufacturing

FEOEIZAME

Low-cost Equipment

EEEERMREEFRMHI0n1D

High-capacity power supply is one of the

technical limitations so far.
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SRREARR(CET T FEAlTR R & R / BRREARRE
No B SHl (#5HE) BHRRELRDRE XFRRTRATV3EDhshiE L2
. Challenge Details (Subdivision) Target industries for Technical challenges/Solution idea Remarks
cooperation to resolve issues *If it is currently known
RS OREIRSHE (Ku, Ka¥) ORIEESRUCERNRE
OREREEE (Ku, Ka%$) ORFIEEEHULERNILE BRSO, S/LFOGEOLOTLRIEEIEENIL
Rﬁ%ﬁiﬁigfmgﬁ/'ﬁ@GEomﬁ?ﬁﬁﬁri’@%ﬁ‘@f :Ltfgi%% (KDaReeS:[,J;res operation considering characteristics of frequency bands (Ku,|
] I OFE(R (DRequires operation considering characteristics of frequency bands (Ku. Ka etc.) In some cases, consider the needs of redundancy with GEO in S/L bands
(ﬂ%rﬁ“r—kﬁiqgﬁ) In some cases, consider the needs of redundancy with GEO in S/L bands etc. etc. E%(:US@&TJ._Za'_ZﬁJDo tZi'C
PR R E YA . = P N—— = = —H¥IF > seo
1 |Ensuring availability|/FTHESIR LEOBEE QUT (7>57) -EROMBISHEN (ZIS/2X4E)0E + A TAOREEROSN ? Ol

(Rain attenuation

QUT (7>77) -EEDBIEREN(ZIE/3XE)Dm L
Rain attenuation measi

ures
@UT (antenna) - Improving satellite communication capabilities (reception/transmission)

-LEO Operator

(@QUT (antenna) - Improving satellite communication capabilities
(reception/transmission)

m r N -
easures) PERUIREXTHR J1—=5Y>0 (QF) OulAm L
S SHEr U = T QISL(Inter Satellite Link)Zzgifge Uit EGWRB(IU7)DTUE HAPSTHAERERE
%Eé(lnter Satellite Link)ZRHRLLIHE EGWR(TU7) .L%ECQ%%% (®Redundancy of ground GW station (area) based on ISL (Inter Satellite
Ralﬁttenuat\on measures D Dperator Link There are already use cases in the US etc. Discussion on
(@Redundancy of ground GW station (area) based on ISL (Inter Satellite Link) ':?'WH’J'“I-'I?"‘ t‘;‘: :5:‘?3“1‘%&3&2;‘;2"?:? (ifQ "be;rﬁ)si‘;ya-
o] FRMEDTER major issue for HAPS as well
(RBLOBVKER |, _ . . = ['LE . =
, e OB SRS S B BT -ANWEOBISRE | S ragra st ANWEDE SRS
2 ring vty + Consider collaboration with other NWs 20 Operator U PRER - Consider collaboration with other NWs
(Alternatives for the disaster +TN/NTN integration discussion
condiiong oo
(BONTNS 25 AL Dl LEO/MEO/GEO/ (HAPS) HRE |\ \vs it & BN B VRICDZ S
[Cooperate with other NTN systems Minimize Latency increase due to collaboration
3 [REOHRUHIL) HAPS CHE B LGWRh A&
(Connectivity) B (AARMRIESN TOER) LEOEHE, (MHa=BUT) IRTE. —8BD LEO Y—EXFEARDEFI TEFIATERL HIRINGD, B L ETOERCEREDD
Maritime (use outside Japanese territory) LEO operator, (MIC=government) Currently, some LEO services may not be available outside of the Japanese territory. HAPS also has the restriction of requiring a terrestrial GW
station at its feet, which poses challenges for operation
at sea, etc.
ORI Y —E DR -LEOSEEE ATy '(Z(Etifﬁﬁj'ﬁﬁ BRCUSRETI-RT -, ECET
(DProvide bandwidth guarantee services -LEO Operator TeChnlCa”V feas|b|e 1 —*fE'J?{O)ﬁJ:’&SR&)é?J‘ ? (D%%ﬁ
035 QEFEDFr/\>T1mE L N,
4 If:;:;:g;;ﬁfﬁy —-BEBEREELT LEOmEE e R (5S¢ B AT RS OB A B 3 ?rﬁ%are already use cases in the US
- BEEE (V-bandiRE) %E> -LEO Operator l’?n:hlwghes:frequenges is fun:erlxaf;e\cé:d E?ram’i:t:uatlﬁ etc. Discussion on how much the
@{Tnvcrroevaesesast:t'g‘t”et ::Dac‘tv usability can be improved is
—Use high-frequency (V-band etc.) necessary.
IR —E A DR M LEOEXE
{gﬁ;,limﬁg{% Provide bandwndtifuarantee services LEQ operator
5 [ere Relbity FEHIE, SEAEFEC, ONTNEDEHE, 7>7 F BB [jmsteqr  NWELUIRRAS 5 —
Eﬁxizirglfszlr?;rf:ar\:ro\, high performance FEC, coordination with other NTNs, increase Standardization, NW and UE vendor
6 [EEIE(L TN/NTNSEEE TS Y- NTNIETNEIDELENKRE Vo, SDFRIZRERD

Reduce Latenc

[TN/NTN operator

Edge servers, etc. NTNs, where Latency is more pronounced, need to be more aware than TNs.
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BT RPN R / FREARRREE

BRERBRICA s .
No| o B HAEA) et e e e =
. Challenge Details (Subdivision) Target industries for cooperation to idea Remarks
resolve issues *If it i
it is currently known
. i SN S Do SR | S0
OE@EREAYCEIANL —s o |TARS AlanceSMER OB BB E SOEANL —S 3 DR
FRENEIS B, BRFIATE 2N ER o 37
E_”EHTEODEE{% (DEstablishment of flight operations including autonomous - HAPSj/\I/_/;_ @Estabnshment of ﬂ|ght Operations
s s — = driving +HAPS Alliance members A N F
(Wﬁﬁ@%ﬁ(;ﬁjﬁ:&)\ (Must be available anytime to contact rescue personnel) QXE’I’Saft mantufacturers |ncIud|ng autonomous derlng
EEEF g Vo operators
1 g;fﬂﬁﬁt%'zg "HAPS Alliance B2
st e avaiiabie anytime to ®$§ﬁ§f§§iﬁgét&>®§§&wﬁ% - ﬁgi—g— ®%§ﬁ§jﬁ@fiﬁg%kmm¥%&%ﬂ%ﬁ% R R T
= — —h— = . .
contact rescue personnel) @Elemenff tecl?:oféjdevelopment for long flight +HAPS Alliance members (z)EIemen‘fll tecr?r?oféjdevelopment for long flight Cha”enge.s |nc_|ude effects of latItUde'
(charging/storage battery etc.) _ Aircraft manufacturers (charging/storage battery etc.) season, nlghttlme, etc.
- Several manufacturers
© . -HAPS AllianceZNib%
InterHAPSIBED —HAPSARL —4— HAPSELBEZEIRE] (BEBHEDLERS
\IRIERE BB RS EABUVETEIA | — @i f— DInterHAPSEE DL PSSk .
o] FAE DR E?’Ese:iglengifIfri‘;(E:—t};/i)';sin(;(zg’l‘lri?\;nalcga:&nnd station in +HAPS Alliance members (DRealizing InterHAPS communication Optical communication between HAPS needs to be considered
(u_lﬁgﬁ:uzﬂtm5t1mi mountainous area) _ HAPS operators (comparison with satellite BH is also necessary)
5 E?Eh\‘%buﬂﬁgﬁ _.HAC;QZ;;;E?:;;JE?EQEM manufacturer,
Ensuring availability b (= o _ - HAPSle/_’;_ —= \,
(Possible difficulty of installing| Q1R EIBIE D/ VW IR— )L FIF il Ja s = HAPSICEU\T. B5TicH_ FGWE N MER S
ion i N pem i ey — BEHEEA—H— QEEEED/\WIR—)LFIA Wole V1L, ETTIA et S
ﬁwgmgfjnéiastfrllar)‘ gﬂi‘?%Eﬁ:;dgjﬂgt%}rfnﬁggﬁi;&ﬁk;?ﬁgEﬁ ?ﬁé{ﬁﬁ%%%% @Usage of satellite communications as  [£#BF19 2FEEL THRETH
(Possigle difficulty of installing a ground station in -HAPS AII?a:c:members backhaul Currently considers as a method for easing the constraints that
mountainous area) HAPS operators require a terrestrial GW station at the base of HAPS.
:Satel(l:iggqygpant:srt'lon equipment manufacturer
OEFERBOWER B OEREEBOER BN — AT TS ERORD. BRIIEUT
@E“nsurlng ded‘!cated frequency Government (DE“nsurlng ded!cated frequency TNEERE RS TR ERNNE
5 NWEBEE DT (2 LT BIEHE—N— QE—LTA—=1 2GHz0TDD/IK (Band 34) ZHAPSEA]
N e e @Beam forming -Communication equipment manufacturer [@Beam forming BRSO HEmEL TRt

Measures against interference
with cellular NW radio waves

BF v 5l
(®Canceller technology etc.

-B{EHEEA—N—
*MNO

-Communication equipment manufacturer
*MNO

BF v 5l
(®Canceller technology etc.

a3 — = = .
EE(CDOVTEREROFRENMEEIND
Basically, it is necessary to narrow down the interference with
beams and separate the frequency from TN as necessary.

The 2GHz TDD band (Band 34) is currently being considered as
a promising candidate for the HAPS dedicated frequency.

Similar issues are expected for satellites.
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_ @ - - .
o e RSB R/ SRR
No PR FFHI(HSE) Target industries for XRFRCTRATV36DHNIE 75
. Challenge Details (Subdivision) R geration - Technical challenges/Solution idea Remarks
P issues *If it is currently known
BALDXZEIRM (ATIOCFRERR TR RO—Ick
ZZEWOERNER. RO->REMRETOBENEN. R
O—->MATEIRERZEGZZERBL T, b LRV EZ20RRIgE%E
" BB SHIEMARL —23> O S~ ZITOVAT LB IT DL EMEIBROARL —> 3> % L
1 B FTEOHELR Egsgilisr?r?entaof fIightﬂgperations/ir?cﬁdiEE_L RO—->ARL—5 FANENDD,

Ensuring availability

autonomous driving

Drone operator

For efficient delivery, not only utilizing land route, but also air
routes using drones is useful.

Establishment of system that designs routes on land and in the
air, and flight management operation is required in consideration
of airspace where drone flight is permitted.

, AR

Ensuring availability

I T BELREREDEE
(FLANT—50BNEHRO 7Y IO— R, HIEIY
> RETREOERFIA)

Cooperation between cellular and satellite
communications

(Constant use for uploading telemetry data and
video images, executing control commands, etc.)

FO->ARL -4, MNO
Drone operator, MNO

FZECHBNT, REBE T EUEHRERE DR
RO->RtRERFOECLDBERBUNIENBRVGERE.
L S—-EfRABELIRE S — AL (CEEE 3T 0HE
VA

Ensuring low latency & stable line speed in the sky.
Establishment of mechanism for seamless collaboration between
cellular and satellite lines when drone lacks satellite LOS, or when
taking off and landing.

1—-HiRER
User terminal

BEIRARO RO—>ADFES
Installing the satellite terminal onto
drones

LEOSEEE. ikA—h—
LEO operators, terminal
manufacturers

RO—>HARDRC/O0—-R, TORSELEB, M A2EBUIT>T
FEREFEDIREE. RO/

Antenna installation considering the payload of the drone aircraft,
propeller placement and noise and terminal miniaturization

R AR
Development of laws

RO—>DEARITICRE I 27EE
Laws regarding unmanned drone flights

RO-2ARL =4, BLREE
Drone operator, MLIT

1ARD =~ (LS DEHHEADEMEIR, EMEIES AT A
DFIEAL

Operation management of multiple aircraft by one operator,
institutionalization of operation management system.

TEEE A
Development of laws

BEREOMES L ZFABICOVWTOEHIEER

Legal system regarding land, sea and air use of

satellite communications

MNO. #8F5&
MNO, MIC
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Use case | No £ 2 EE2] Al b A S RFoSvIVEE e
: Challenge Details (Subdivision) Target industries for Candidates Remarks
cooperation to resolve issues
AAEL— —AlH A 5 S Bi
BISEAFOBER Standardization/industry group trends | (5GAAZ) 3GPP. 5GAA
1 Confirmation of required industry group (5GAA etc.)
icati AETEF
aviloauiot GlEEES= D REARBES HONDA, Bl
requirements for target User company trends (BBHEEOEME) HONDA. NISSAN
use cases pany Target user (Automotive OEM etc.) '
[SD-WANAZ] JALLDIIT . T7—FT14FRYN,
UTEHRRAITEEATSOUE, hStyin Versa Networks, /{07l
Bonding/BlendingZ {73 £ TOAARDEE—1L|- SD-WANAR> S — RYRND—HR, SRASZTALX
Elil?f;zgéc,)\ﬂ of specifications for communication *SD-WAN vendor VMware, FertiNet, Versa
bearer switching and traffic bonding/blending NEtworkS' P_alO Alto
NTNETN between UT & network side Networks, Cisco Systems
5= TN/NTN NWHEDEHES | [TN-NTNEZE HEEEGS ] ‘NTNEEE
Integration of| 2 |Mechanism of TN/NTN HAMA > 41— /70N OB -TNEEE
NTN & TN NW integration — AT -Global MVNO
—Handover BENWEEERX—H— .
—AREGHHIIBEOIIN-F— -NTN operator AH)—ISAT, SpaceX
[TN-NTN carrier network connection method] |- TN operator SKY Perfect JSAT, SpaceX
-Unification of network interfaces/protocols |- Global MVNO
-Authentication method +Communication NW equipment
-Handover manufacturer
-Converter in case of inconsistency
TN/NTNE Sk opgs [Unification of chipset/SIM/antenna etc. |-UT vendor Intellian. SHARP
3 |pevelopment of terminal AT —RICEDBTERARD T > 5 FHHF o~ A Qualcomm, Kymeta.
compatible with both TN/NTN Developing antennas with shapes UTARZ S~ Intellian, SHARP
-UT vendor

tailored to use cases
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NR-NTN(ZEEHL U ZZTN/NTN X iSifzR
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‘NTNEZEE (HAPS)

HEgEsE, st &Y — S —REE DMK
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) IV )\ 51 — D RddfiE) £
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