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Abstract

Next-generation cyber infrastructure is a societal foundation
essential for human safety, security and socio-economic
activity, and its upkeep and renewal demand a sustainable
investment strategy. In this presentation, we discuss the
importance of R&D and social implementation toward
building a sustainable next-generation cyber infrastructure by
making selective, concentrated investments driven by globally
shared values underpinned by international standardization



Usage scenarios

6 Usage scenarios
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So called “Wheel diagram”
Source: Document 5/131 and edited in SG 5
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Extension from IMT-2020 (5G)

eMBB Immersive Communication

mMTC M assive Communication

URLLC HRLLC (Hyper Reliable & Low-Latency Communication)
New

Ubiquitous Connectivity
Al and Communication
Integrated Sensing and Communication

4 Overarching aspects:
act as design principles commonly applicable to all usage scenarios

Sustainability, Connecting the unconnected,
Ubiquitous intelligence, Security/resilience

IMT2030 Usage Scenarios



Capabilities of IMT-2030

ilities of IMT.
C‘apab‘ ‘2.0
30

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.

IMT2030 Capabiliteis ’
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XGMF

%IMI MIIF

e Fifth Generation Mobile Communications Promotion Forum

(1.

Beyond 5G Promotion
Consortium (B5GPC)

5G Mobile Communications

Promotion Forum (5GMF)

Incorporated

From April 1, 2024

XG Mobile Promotion Forum

(XGMF)

YGMF

Co-chair
Prof. MORIKAWA, Hiroyuki (The UNIVERSITY OF TOKYO)
Prof. NAKAO, Akihiro (The UNIVERSITY OF TOKYO)

Number of members: 192 (as of May 22, 2025)
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https://xgmf.jp/en/
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https://xgmf.jp/en/

XGMF’s Goals in International Relationship

* Sharing 5G/6G Global information

Gathering global information on 5G deployment, 6G technology development,
understanding trends and landscape, etc., and disseminating the 5G/6G
information in Japan.

* Strengthening international coordination

Building consensus in pre-standardization activities in preparation for the full-
scale launch of 6G standardization activities

* Promoting international industry-academia collaboration
Building a human resource network for international industry-academia

collaboration, such as organizing 5G/6G events and academic conferences in
Japan and overseas.
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XGMF organizational structure

B Project : Unit of activity established based on XGMF member

proposals for each mission
B The Project Management Office (PMO) : Supports project activities

and makes decisions on general Forum management matters

Project
A

General

meeting Project

D

Project
B

Project Management Office (PMO)

* General meeting: Decision-making body for important matters (business plans, income and expenditure accounts,
election of directors, etc.) 8
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XGMF Projects

Currently 22 projects on 6G, mmWave, Local 5G, NTN, verticals, ...

Project List

HTH Promotion Project
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&G Network Architecture Project
Lindadian': [WAS HORLE, Shagavn KTT DOC0MO

Starket Earth

Landar: TARAHASH, Misdoka MIPPON TELECRANH ARD TELEPHOKE
CORPORATIONR

Greedy Multi-Tasking Displays

Ly s SR A, Wik ERCH I

ODAIEA 1X Core

Laniar : [WARAME, Gala |RFEGOITY, Ind., RasANUR, Takehinne HTT
DOCOM

Space ® Ground Use Casze Study Praject

Laafar': FULIMOT O, Ko hiros HEC
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Lindea: RARAMURA, Takelting MTT DOCOMO

4G Radio Technelogy Project

Lindadsa 1 DA TELIKN, Terenia bi Kty Uity

Agriculture ® X& Project

e i KA KO, Hago Ok BOARD Co, Lid

Social Ed-Tech for Individuality and Diversity

Lindtsa v - OO | 28R, M i e

The Social infrastructure in the Decreasing Population
Era

Coluader: MACATA, Satachi MTT DOCOMO, IZUHA, Ruiri Hullimedis
raamelien e e

Local 5G testbed for smart manufacturing

Lo 1 2 SEEAMOTO, Yosubs MEC

Planning for a city-sized Large-scale living laboratory

Linindar: RESHIMURE, Hiroki , HEC

Terahertz Wave Wircless Technology Project
LininZa': HEOSA R, Pevards RECT

Local 5G Licensing Process Shortening Project

Lisiafiar': MASH I YAMA Daishi WTT Eaal

Space-Time Synchronization Project

Lidar: |00, Telsuya ReCT

Project on creation of mechanizms for linking
technology with social and economic value

Linindar': HASEGAWA, Furriiks Milsubicli Eles i Cirgaralian

Creation of 56 x0T business use cases for industry

Lisandar: 15511, Takanan SOFTRARE Canp.

KG-Supply Chain Management Project
Liniadiar'; RATSLAME, Shincdg Gewria Do, Lbd

Updating the Future of Manufacturing
Manufacturing {factories, etc.) = XG

Linindar: REMETE, Hasteni OM BO&RD Ce, Lad.

Froject for realization of oross-industry archestration

Lidar: |SHIEL, Manlaea MICT

OSHIKATSU » 5G {millimeter wave and local 5G]
Lininiai': YOISH11, D s Murala Marafadlunsg Ca., Ll



6G Projects

NTN Promotion Project
Leader: Morio Toyoshima NICT

Subleaders: TSUDA, Yuya SOFTBANK Corp.

6G Network Architecture Project
Leader: INASHINA, Shigeru NTT DOCOMO

Subleaders: KUWABARA, Takashi FUJITSU
TAKAHASHI, Hideaki Nokia Solutions and Network Japan

Advisor: NAKAO, Akihiro The University of Tokyo

Terahertz Wave Wireless Technology Project
Leader: HOSAKO, Iwao NICT

Subleaders: KAWANISHI, Tetsuya Waseda University
SHOJI, Yozo NICT

© 2025Akihiro NAKAO, All Rights Reserved.

6G Promotion PJ

Leader: NAKAMURA, Takehiro NTT DOCOMOQ
Subleaders: KISHI, Yoji KDDI Research
Kashima, Tsuyoshi Ericsson Japan

SHIROTA, Masakazu Qualcomm Japan

Advisor: NAKAO, Akihiro The University of Tokyo

6G Radio Technology Project
Leader: OHTSUKI, Tomoaki Keio University

Subleaders: SUYAMA, Satoshi NTT DOCOMO
KANNO, Issei KDDI Research

Space-Time Synchronization Project
Leader: IDO, Tetsuya NICT

Subleaders: HARA, Motoya NICT
SHIGA, Nobuyasu NICT
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Global Collaborations

" Collaboration partners
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WIRELESS WORLD 5 G f S
SG RESEARCH FORUM | PAT-202¢Q
5G Alliance for Connected Industries and Automation
5G ACIA WWRF Indonesia 5G Forum IMT-2020(5G) Promotion Group

FLEXIBLE FACTORY

g 5 GAA ;D) m K//{%\\\\ PARTNER ALLIANCE

NBTC Automative Association
NBTC 5GAA (LOI) MTSFB FFPA
(ot I_° s . ™ Platform
Forum I FLAGSHIP Germany
6G Forum OpenbG 6G Flagship 6G Platform Germany
TNO 66"
6G-1A

‘:3\

s

FORUMU

5GTR Forum
IMT-2030(6G) Promotion

Bharat6G

Alliance

Bharat 6G Alliance

Group

" To be collaboration partners

NEXTG

ALLIANTCE
A ATIS Initatve

Next G Alliance
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XGMF’s International Collaborations with Partners

MOBILEK

1] Technical Session #1 - 8G Global Trends - View Point of Global Organizations - §GGlobal 2024
h Global Collaboration 66, Hyper - Connected World

GMF: Advancing 5G and 6G Technologies Throug
br a Connected Future

XGMF organizational structure
n XGMF member proposals for each

= Project : Unit of activity established based o
mission

m The Project Management Office (PMO) : Supports project activities and makes
decisions on general Ferum management matters

—

" Akihiro Nakao

Professor

General
The University of Tokyo

meeting |

Project Management Office (PMO)

#General meeting: Decision-making body for important matters (business plans, income and expenditure accounts,

Mobile Korea 2024

i 6G
-up from Local6G / Private

jzation:
mocratiz pottom
Regular Evolution

Eé will be driven

' o Public Networks 5G /GG
. ‘ T lt -
LocalG

—

Innovations
\arious Innovations driven by “customizatiol

+ L5G-1AB; Local 5G-In A Box
« Ultra Low Power

+ LEQ-Local5G integration

+ Application Sicing

* Custom Securty

* AI-RAN

+ Local5G Federation Roaming

Private 5G Event in Taiwan 2024
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FUTURE (B
NETWORK

SERVICES ))(GMF

MoU with TNO/FNS in Osaka, 2025/5/28 *
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MoU with TNO/FNS in Osaka, 2025/5/28
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MoU signed with 6GIA

2025/5/27@NTT Docomo ODAIBA Open Lab,.



Why do we value international collaboration?

Japan Other Regions

)

Priorities Priorities
Sharing Wisdom

Divide and Conquer
Standardization
(for cost efficiency)

Alignment makes impact

Akihiro Nakao, “XGMF Advancing 5G and 6G Technologies Through Global Collaboration for a Connected Future”German Japan Workshop 2025

2025 Akihiro NAKAO, All Rights Reserved.



Digital Infrastructure That Will Support Al Society in the 2030s

Large scale DC center ‘ Utilization of renewable Large scale DC center

ﬂ!!!‘!!i - !!ll!!!! A next-generation information and communication

infrastructure (Beyond 5G) should be connecting

DC center/l = —  DCcentér .
Connection to oversea\l l. A’ A extensive Iy
I-I:\:‘_ w3 {/
!

» a wide variety of users,

i
—

Direct and flexible access to necessary computing
resources via network

» objects and sensors,

» numerous small and distributed Als
specialized in individual fields,

» and computing resources, such as data
centers where renewable energy can be
utilized

on multi-layered network (RAN and NTN) and all-
photonics network (APN).

H M
*® 2 '
®
!a ‘ Automatic

T <

cars
) %
Inhabita?‘ns \g

Smart
warehouse

Accelerate innovation that resolves social issues

by providing green, safe, secure, and reliable Al to the entire society through Beyond 5G!
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Three Strategic Areas of Beyond 5G Promotion Strategy 2.0

All-Photonics Network (APN) field

*Support for R&D, testbed development and standardization toward 2030.

Non-Terrestrial Networks (NTN) field

*On HAPS, system development for 2026 introduction in Japan, and support for R&D.

*On satellite communications, system development for smooth introduction of globally provided services in
Japan, and support for R&D.

Radio Access Network (RAN) field

*Expand utilization of Sub-6 GHz, millimeter waves, and Stand Alone (SA).

Promote R&D to secure frequencies to meet the future growth of traffic demand, upgrade RAN, and further
utilize high frequencies.

18
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BeyondbG/6G Technologies Related XGMF Projects

NTN Promotion Project 6G Promotion PJ

Leader: Morio Toyoshima NICT Leader: NAKAMURA, Takehiro NTT DOCOMO
NTN 6GP
6G Network Architecture Project 6G Radio Technology Project
Leader: INASHINA, Shigeru NTT DOCOMO Leader: OHTSUKI, Tomoaki Keio University
APN RAN
Terahertz Wave Wireless Technology Project Space-Time Synchronization Project
Leader: HOSAKO, lwao NICT Leader: IDO, Tetsuya NICT STS
THz

A7 )

Synergy among 6G related projects is being developed.
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Key Strategic Actions for International Collaboration on 6G

« Accelerate International Collaboration
« Advance global joint research initiatives.

« Strengthen academia-industry partnerships internationally.

. Strategic Investment in Beyond 5G/6G
« Align funding with societal needs and global challenges.

* |[nvestin international cooperation and innovation.

« Unified Ministry Coordination

« MIC & METI: Primarily focus on industry promotion and partnerships.

« MEXT/JST: Primarily focus on talent cultivation and global mobility

© 2025Akihiro NAKAO, All Rights Reserved.
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