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Public Services:
• Japan Standard Time 
• Space Weather Forecast 
• Wireless Equipment Testing
   & Calibration
• Cybersecurity Training 

5 Main Research Areas
• Advanced Electromagnetic 
   Wave Technology
• Innovative Networks
• Cybersecurity
• Universal Communication
• Frontier Science

Funding Agency:
• B5G/6G R&D Projects
• Domestic ICT Projects
• US-Japan Projects
• EU-Japan Projects
• Germany-Japan Projects
• ASEAN-IVO Projects
• Taiwan-Japan Projects

Japan’s only public research institute specialising in ICT

NICT Personnel and Budget
• Location: HQ in Koganei, Tokyo
• Personnel: ~ 1,427 (as of April 2024)
• Researchers: ~740
• Budget: ~30.01 Billion Yen + α (2024)
• 5th Mid-to-Long Term Plan: April 2021 – March 2026

National Institute of Information and Communications Technology
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Beyond 5G Promotion Strategy (presented in 2020)

Scalability

Ultra low power 
consumption

Ultra security 
and resiliency

Further Upgrade of 5G Features

eMBB URLLC mMTC

5G

Autonomy

•Network Access: 10x Faster than 5G

•Core Network Access: 100x Faster 
than now

       *eMBB: enhanced Mobile Broadband

• Latency: 1/10 of 5G

• Advanced Synchronization with CPS

•High Level of Synchronization with 
Complementary Network

*URLLC: Ultra-Reliable and Low Latency 
Communications

•Simultaneous Connectivity: 10x 
more than 5G

    *mMTC: massive Machine Type Communication

•Power Consumption: 1/100 
lower than now
* Without reduction measures, IT-related 

power consumption would reach to 36x 
than now, (1.5x of total consumption than 
now).

•Always Ensuring Cybersecurity

• Instant Recovery from Disaster/Failure

• Autonomous coordination among devices without 
manual intervention

• Construction of optimized network highly 
integrating wired and wireless connection

• Seamless Connection with Satellites and HAPS 
(incl. space and ocean)

• Transforming various interfaces such as terminals and 
windows into base stations

• Ubiquitous connections through coordination between devices

THz communications

Virtualization and AI utilization

Enhanced RAN privacy/security

Synchronization of 
Physical & Cyber Spaces

Advanced Sensing

3D activities

IoT communications

Ultra Fast & Large Capacity
(Ultra eMBB)

Ultra Low Latency
(Ultra URLLC)

Ultra Numerous Connectivity 
(Ultra mMTC)

New features contribute to generate 

sustainability and new values

Ref.: Beyond 5G promotion strategy, Ministry of Internal Affairs 
and Communications, June 2020. (modified by presenter)



Beyond 5G Promotion Strategy 2.0 (presented in 2024)
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Press release from Ministry of Internal Affairs and Communications on Aug. 30, 2024.
“Beyond 5G Promotion Strategy 2.0 – Strategy toward realization of next generation communication infrastructure to support AI society”
https://www.soumu.go.jp/menu_news/s-news/01tsushin03_02000408.html

Beyond 5G = 
 “next generation communication infrastructure to support AI society”

Generative AI

Early stage of Generative AI
(present)

AI society in 2030s

Generative AI

Specific AIs



Overview of Beyond 5G / 6G Activities

NICT
Beyond 5G
R&D Hub

Research & Development 
(Teraherts, NTN, Multi-Core, Multi-Mode 
Fiber, Space-time Synchronization, etc.)

Innovation HUB International Standardizations
(ITU-R WP5D, 3GPP, etc.)

International Collaborations

Funding Agency

XG Mobile Promotion Forum 
(XGMF)

Proof-of-Concept

Vision: White papers
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Society 5.0 is a human-centered, sustainable 
and inclusive society.
Through systems that achieve advanced 
fusion of the physcial and cyber spaces, 
we can solve both economic and social issues.

Scenario 1：
Cybernetic Avatar Society

Scenario 2: 

City on the Moon

Scenario 3: 

Vertical Flow of people, 

things and information

Overcome limitations of BODY Overcome limitations of TIME Overcome limitations of SPACE

White Paper: Future Life in 2030s
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Architecture: Cross-industry Orchestration
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Discussion on Cross-Industry Orchestration

Due to the ongoing heatwave, 

outdoor cultivation of 

tomatoes, green onions, and 

daikon radishes is expected to 

yield poor harvests.

Let’s gather, analyze, and 

interpret data from weather, 

market trends, sales, logistics, 

and agricultural digital twins 

to achieve highly productive 

farming.

Also, let’s find ways to utilize 

non-standard onions without 

wasting them.

１ Productive agriculture ２ ３Reduction of CO２
emission

Reduction of disaster 
risks

It’s Sunday, and the 

weather is clear.

In this town, which attracts 

many tourists, eco-friendly 

private cars, buses, and 

taxis are in operation.

How can we reduce CO₂ 

emissions through optimal 

communication control 

and power management?

Amid continuous heavy rain, 

a linear rainband has 

formed over City A.

Nearby rivers are expected 

to reach flood warning 

levels within an hour.

How can we safely evacuate 

people from high-risk areas 

and minimize damage 

caused by the heavy rain?

Future society by Beyond 5G
～Orchestrator to create new values 

by connecting industries～

Here we are in the 2030s — the future city we live in.

Let’s use the orchestrator to take on various roles 

and solve the troubles.

Three of orchestration stories



B5G/6G Architecture for open service framework

Key functions

◼ Orchestrator discovers adequate combinations of the systems and federates them to satisfy the 

requirements from services.

◼ Service enabler interacts with the services and the orchestrator to hide complexity of the CPS systems.

Ref.: Beyond 5G/6G white paper ver. 2, NICT, Mar. 2022.

The platform should be open, where the sub-

systems are optimally combined. 

Architecture of the Beyond 5G platform needs 

to be discussed on cross-industry basis. 



Key R&D activities at NICT

Teraherts Wireless Comm.: 
Increasing the capacity of wireless 

communications

NTN: Coverage expansion
3D Networks Simulator/Emulator, 

Optical Comm. Terminals, HAPS, etc.

Multi-Core, Multi-Mode Fiber 
Increasing the capacity of the core network

Multi-core fiber, multi-mode fiber, etc.

Virtualization and AI
+Cloud native

+Highly available resource allocation

+Network Control with AI 

+Autonomic networks

20mm

70mm0.312mm

THz Band Silicon 

Semiconductor

THz Band 

Compact antenna

Space-time synchronization 
+Inter terminal coordination

+Non-GPS location system with WiWi

(Wireless two-way interferometry)

+CLIFS: Chip Scale Atomic Clock
Cyber Physical 

System (CPS)

Data collection and analysis

Cyber Space

Time and Space 

synchronized with 

physical space

Emulation of 

human and things

Reproduction of the 

radio environment and 

network conditions

Diverse cyberspaces coexist depending on applications

(e.g., Cybernetic Avatar Society, City on the Moon, Transcending 

time and space, ...)

Application A

Network slicing in 3D Networks
Network functions and resources can be 

dynamically managed and flexibly selected.
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PoC 1 PoC 2
PoC 3

PoC 1 : THz, Time-Space Synchronization
Harmonization of multi-view high-resolution 
videos using THz/mmWave and time-space 
Synchronization technologies

PoC 2 : O-RAN with CPS, NTN, and AI 
Network virtualization for QoS 
management and energy saving based 
on O-RAN and TN/NTN harmonization

PoC 3 : Digital Twin Orchestration 
Cross-industry orchestration of 
Digital Twins based on newly defined 
5 functional modules

デジタルツイン・オーケストレータ5 sub-functions
Rendezvous adjustment of 
cars and drones

mmWave

THz spot 
commutations

Time synchronization 
of cameras

Radio Visualization

RWTH Aachen, 
Germany

（Radio Visualization）

KDDI Labs
（Digital Twin Cyber Security）

SUTD, Singapore
（O-RAN Intelligence）

Univ. of Tokyo
（Digital Twin 
Visualization）

Interdisciplinary harmonization

IOWN GF

Information dissemination

ITU-T3GPP IEEE802

International Standardizations

MWC2025

Vision to Reality

Osaka Expo MWC2025

Vision                                                                                    PoC

Society 5.0
Technical break down

Key aspect extraction
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PoC 1 : Spot Comm. with mmWave and THz

Robotic Vehicle w/  

mmW device & camera

Drone w/ 

mmW & THz  devices

Ground station wi/ 

THz  receiver

Display to play the 

recorded video after 

AI-based analyzation

Research activities of Dr. Y. Shoji et al. from Social ICT Lab of NICT
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PoC 2 : O-RAN for intelligent mobile comm.

Research activities of Dr. T. Miyazawa et al. from Network Architecture Lab of NICT



MWC Barcelona

MWC2024 MWC2025



B5G Ready Showcase at Osaka EXPO 2025 
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◼ The next-generation communication technology, Beyond 5G, was demonstrated at Zone 3: video, experience, 
and exhibition to show how the future of society and life will change (May 26, 2025 - June 3, 2025)    URL: 
https://www.soumu.go.jp/b5g-readyshowcase/

https://www.soumu.go.jp/b5g-readyshowcase/
https://www.soumu.go.jp/b5g-readyshowcase/
https://www.soumu.go.jp/b5g-readyshowcase/


The 3rd Germany-Japan Beyond 5G/6G Research Workshop

Beyond 5G Funding Policy Updates (as of Apr. 2025)

About 60 
projects 
are 
in 
progress.

Research organizations 
In Japan 

(Private companies, 
universities, etc.)

Initial Fund
<For FY2021–FY2022>

\30 billion (about €188 million)
(+\30 billion [about €188 million]: R&D)
(+\20 billion [about €125 million]: Test beds)

Grant/
Commission

Commission
/Grant

Funded
in spring 2021

Funded
in spring 2023

Additional 
budget

New Fund
Innovative Information and Communication 

Technology (B5G (6G)) Fund

<For FY2023〜 >

\166.8billion (about €1042 million)

About 70 
projects 
implemented

EUR 1 = JPY 160

21

About 35 
projects 
implemented

21



XGMF (XG Mobile Promotion Forum)
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Launched in April 2024. Currently 24 projects are authorized.
Specialized activities are on-going crossing industries in a flat manner.



2020 2021 2022 2023 2024 … 20xx(<2026?)

ITU-R

3GPP

Standardization Activities

Proposal receptionTechnical Performance 
Requirements

Recommendations 
on 6G

Technology Trend Survey

Recommendation “Vision”

IMT-2030 Vison
Workshop

#36 #37 #38 #39 #40 #41 #42 #43 #44 #45 #46 #47 #48
・・・WP5D

RA-23/WRC-23

Rel.17 Rel.18 Rel.19 Rel.20 ・・・

3GPP technical specifications 
and technical reports are input

• Dynamic frequency sharing
• NTN(Non-Terrestrial Network) 

using Satellites, High-Altitude 
Platform, etc.

• Evolution towards 5G-Advanced

23

IndustriesNICT / MIC

Contributions to ITU-R WP5D (5D/440, 5D/609)

Proposals for the realization of Beyond 5G / 6G for Terahertz, 
Space-Time synchronization, and Non-Terrestrial Network 
(NTN).

Contribution to 3GPP SA Rel.18 Workshop
(SP-210612)

Proposal of ultra-low latency and high-precision 
positioning technology by Space-Time synchronization 
technology.



International Standardization

Contributions to ITU-R WP5D (5D/440, 5D/609)

Proposals for the realization of Beyond 5G / 6G for Terahertz, 
Space-Time synchronization, and Non-Terrestrial Network 
(NTN).

Contribution to 3GPP SA Rel.18 Workshop
(SP-210612)

Proposal of ultra-low latency and high-precision 
positioning technology by Space-Time synchronization 
technology.
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1st: 2023/2/3

2nd: 2023/11/2

3rd: 2023/11/29

4th: 2024/1/22

5th: 2024/3/15-16

Zero Gravity Event
for innovative human matching across industry domains 



Innovation Bridge ＠TOKYO

◼ Aiming at Beyond 5G / 6G R&D innovations

◼ Highly accessible building in central Tokyo

◼ Expected to be open early in 2026 

(pre-opening in August 2025)

◼ Bringing together idea, systems, and technologies

◼ Agile technology harmonization for timely PoC and 

showcase
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Innovation Bridge
@ TOKYO

Technologies

Interdisciplinary research

Joint workshops

Idea

Social implementations

Matching

Global collaborations PoC and showcases

Systems

Trials

Inspiration

Harmonization

New projects



Looking forward to collaborations!
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