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1. Summary

(1) Initiatives so far

The MIC has been promoting technology policies in
the field of information and communication, focusing on
efforts towards Beyond 5G, which is expected to be-
come the next-generation fundamental information and
communication infrastructure, serving as the founda-
tion for various industries and social activities and being
utilized across borders.

Specifically, since the establishment of the “Beyond
5G Promotion Strategy” by the MIC in June 2020, dis-
cussions on the “Strategy for Information and Communi-
cation Technology towards Beyond 5G” have been pro-
gressing within the Information and Communications
Council. Additionally, a research and development fund
has been established based on this strategy, aiming to
strengthen support for research and development activi-
ties related to Beyond 5G and international standardiza-
tion efforts by private entities and others.

Furthermore, the “6th Science, Technology, and In-

(2) Future challenges and directions

For Beyond 5G, the MIC announced the “Strategy for
Realizing Next-Generation Information and Communi-
cation Infrastructure to Support Al Society - Beyond 5G
Promotion Strategy 2.0 -” on August 30, 2024 in view of
the progress of measures implemented by the public
and private sectors and a shift to the phase aimed at so-
cial implementation and overseas deployment and of the
environmental changes and issues, such as the explo-
sive spread of Al systems. Based on this strategy, the
ministry has been pressing forward with measures in-
cluding R&D, international standardization, social im-

2. Beyond 5G

On September 30, 2021, the MIC consulted the Infor-
mation and Communications Council on the “Strategy
for Information and Communication Technology to-
wards Beyond 5G,” and an interim report was compiled
on June 30, 2022, containing recommendations for Ja-
pan’s focus on key technology areas for Beyond 5G and
the establishment of a framework enabling multi-year
budgeting.

Based on this interim report, the Act to Amend the
Act on the National Institute of Information and Com-
munications Technology, National Research and Devel-
opment Agency and the Radio Act (Act No. 93 of 2022)

ds in ICT technology

novation Basic Plan” was approved by the Cabinet on
March 26, 2021, and relevant governmental ministries
and agencies are collaborating and cooperating to foster
R&D in advanced fields, aiming to achieve a sustainable
and resilient society that ensures the safety and security
of citizens. Accordingly, the MIC is pushing ahead with
measures in the fields of Al, quantum technology, re-
mote sensing, space and others.

The NICT is promoting fundamental and foundational
research and development in five key areas (advanced
electromagnetic wave technology!, innovative net-
works?, cybersecurity®, universal communication?, and
frontier science®) during the 5th medium- to long-term
plan period (from April 2021 to March 2026).

Additionally, the MIC is providing support for the cre-
ation of technological innovations and for startups,
which are one of the key players in implementing ad-
vanced ICT and fostering next-generation industries.

plementation and overseas deployment.

Moreover, the Information and Communications
Council has been conducting studies on the R&D fields
and issues to be prioritized by the national government
and the NICT in the ICT field and on the measures to
promote the deployment of the R&D results based on
the “6th Science, Technology and Innovation Basic Plan”
and the NICT’s medium- to long-term targets for the
next term, while paying attention to recent social chang-
es, technological progress and market trends.

was enacted in December 2022, leading to the full-scale
operation of the research and development fund estab-
lished at the NICT in March 2023.

Furthermore, following the compilation of the final
report on June 18, 2024, the MIC announced the “Strat-
egy for Realizing Next-Generation Information and
Communication Infrastructure to Support Al Society -
Beyond 5G Promotion Strategy 2.0 -” on August 30, 2024
to support companies in the private sector in implement-
ing measures including those for R&D, international
standardization, social implementation and overseas de-
ployment.

1 R&D into fundamental and basic technologies for advanced data collection and high-precision observation by using various sensors as well as
the promotion of standardization and the diffusion and social implementation of R&D results

2 R&D into fundamental and basic technologies for connecting terrestrial and satellite networks in a multilayered manner to respond to the ex-
plosive increase of communication volume as well as promotion of standardization and the diffusion and social implementation of R&D results

3 R&D into cybersecurity technologies to protect social systems from rapidly increasing cyberattacks and as well as promotion of standardization

and the diffusion and social implementation of R&D results

4 R&D into fundamental and basic technologies for the creation of new knowledge and value by the use of artificial intelligence and others as well

as the diffusion and social implementation of R&D results.

> R&D into advanced and basic technologies for the creation of innovations as well as the diffusion and social implementation of R&D results.
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(1) Implementation of the Innovative Information and Communication Technology (Beyond 5G (6G)) Fund Project

The MIC is implementing the Innovative Information
and Communication Technology (Beyond 5G (6G))
Fund Project based on the Act to Amend the Act on the
National Institute of Information and Communications
Technology, National Research and Development Agen-
cy and the Radio Act (Act No. 93 of 2022) enacted and
enforced in December 2022, establishing a permanent
fund at the NICT in March 2023 as a successor to the
temporary fund set up in February 2021.

Under the aforementioned fund project, three pro-
grams have been established: the “Social Implementa-
tion and Overseas Deployment-Oriented Strategic Pro-
gram” that fosters research and development projects
for social implementation and overseas deployment; the
“Element Technology and Seed Creation-Oriented Pro-
gram” targeting the establishment of long-term element
technologies and the creation of technology seeds; and
the “Radio Effective Utilization Research and Develop-
ment Program” targeting the research and development
of technologies specified in Article 103-2, Paragraph 4,
Item 3 of the Radio Act (Act No. 131 of 1950).

In particular, for the “Social Implementation and Over-
seas Deployment-Oriented Strategic Program,” which is
the major target of the fund project, based on the interim
report made by the Information and Communications
Council, “all photonics network technology®”, “non-ter-
restrial network (NTN) technology’,” and “secure virtu-
alization and integration network technology®” are re-
garded as priority technology areas. Also, the program
is divided into two categories: “business strategy sup-

port type” to intensively support research and develop-
ment projects that have social implementation and over-
seas deployment strategies and commitments; and
“common infrastructure technology establishment type”
for the national government to lead the development of
technologies in cross-industrial common infrastructure
or cooperation domains necessary for the early realiza-
tion of social implementation and overseas deployment.
In FY2023, 17 major research and development proj-
ects were adopted in the Social Implementation and
Overseas Deployment-Oriented Strategic Program
(business strategy support type) and others based on
the “Appropriate Evaluation of Business Aspects of the
Innovative Information and Communication Technology
(Beyond 5G (6G) Fund Project” (announced on March
10, 2023), which was compiled by the “WG on Innovative
Information and Communication Technology Project
Business Evaluation™ under the Information and Com-
munications Council (Information and Communication
Technology Subcommittee on Technology Strategy).
Also, support started to be provided to international
standardization activities to be conducted as part of the
projects. Furthermore, in FY2024, new initiatives for Be-
yond 5G were launched in the Social Implementation
and Overseas Deployment-Oriented Strategic Program
(common infrastructure technology establishment type)
through the effective use of the fund, including the de-
velopment of common infrastructure technology for in-
ter-operator cooperation in all-photonics networks.

(2) Promotion of intellectual property and standardization activities for Beyond 5G

The MIC has been promoting R&D in the priority
technology field including all-photonics network tech-
nology through the Innovative Information and Commu-
nication Technology (Beyond 5G (6G)) Fund project.
Also, the ministry is working for the international stan-
dardization of the R&D results by supporting companies
promoting the social implementation and overseas de-
ployment of their R&D results through the fund project
in conducting international standardization activities.

In order to make achievements in international stan-
dardization activities, companies need to regard interna-
tional standardization as part of their business strategy
and strategically work on standardization based on man-
agement’s commitment. Based on this recognition, the
MIC set the “Requirements for Supporting International
Standardization Activities” (announced on March 18,
2024) to be met for companies conducting international
standardization activities through the fund project to re-
ceive support from the ministry and has been support-
ing these companies that meet the requirements. The
requirements for support were set based on the “Ap-

proach to Support for International Standardization Ac-
tivities through the Innovative Information and Commu-
nication Technology (Beyond 5G (6G)) Fund Project”
(announced on March 8, 2024), which was compiled
based on discussions by the “Innovative Information and
Communication Technology Project Business Evalua-
tion WG” under the Technology Strategy Committee of
the Information and Communication Technology Sub-
committee of the Information and Communications
Council. Specifically, companies are required to (1) con-
duct activities under a system led by top management
based on the business strategies; (2) regard internation-
al standardization as part of the business strategies; and
(3) conduct specific activities for international standard-
ization. In FY2024, the MIC supported nine entities in
conducting international standardization activities from
among those implementing R&D projects under the So-
cial Implementation and Overseas Deployment-Orient-
ed Strategic Program (business strategy support type).”

Furthermore, in preparation for Beyond 5G, the “Be-
yond 5G New Business Strategy Center” was estab-

6 Technology for the end-to-end transformation of a wired network into an optical network by the use of photonics-electronics convergence tech-
nology to realize ultra-high-speed, ultra-low-latency and ultra-energy-efficient communication infrastructure

7Technology for seamless HAPS and communication satellite connection across land, sea, air and space to establish communication infrastruc-
ture in non-residential areas and to make information infrastructure redundant in case of large disasters

8 Technology to transform hardware into software to build highly flexible communication infrastructure to meet user needs, thereby ensuring

safe and highly reliable communication environment for users

9 Changed the name of the WG from “Innovative Information and Communications Technology Project WG” (February 22, 2024)
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lished in December 2020 to strategically promote inter-
national standardization and intellectual property
activities under corporate management strategies and
through industry-academia-government collaboration.
The Center has been conducting a range of activities to
develop leaders for standardization and intellectual
property activities, promote industry collaboration,
raise awareness and disseminate information. Specific
activities include cross-organizational training programs
for young talent at the core of next-generation corporate
management, such as the “Leader Forum,” and aware-
ness-raising and information dissemination seminars for
companies, especially for their management and busi-
ness departments, known as the “New Business Strate-
gy Seminar.” Additionally, a new industry collaboration
activity, “XG Ignite,” bridging information and communi-
cation technologies, digital domains and various other
fields and industries, has been conducted since FY2023.

Additionally, in order to advance international stan-
dardization activities from the early stages of research
and development, the MIC has been fostering interna-
tional joint R&D with research institutions of countries
and regions that can generate synergy effects with Ja-
pan as its reliable strategic partners. Specifically, in
2025, international joint R&D was started with the Euro-
pean Commission for the Al-based autonomous opera-
tion and control of wireless networks based on the “Ja-
pan-EU Digital Partnership” (May 2022) under the
Innovative Information and Communication Technology

(3) Initiatives for the diffusion and expansion of Beyond 5G systems

Beyond 5G Promotion Strategy 2.0 expects that the
next-generation information and communication infra-
structure to support the Al society of 2030s will be a low-
latency, energy-efficient, high-quality, flexible and low-
cost infrastructure. To meet this expectation, it is
essential to establish and sophisticate all-photonics net-
work technologies, for which Japan has strengths, to-
wards social implementation and full-scale utilization.

The MIC has been conducting R&D to build an ultra-
high-speed, ultra-low-latency and energy-saving commu-
nication infrastructure by using all-photonics network
technologies under the Innovative Information and
Communication Technology (Beyond 5G (6G)) Fund
project. In addition, for social implementation and full-
scale utilization of developed technologies by around
2030, it is necessary to enable a range of stakeholders to

(4) Trends in Japan and overseas surrounding Beyond 5G
A Initiatives by private sector entities

The number of domestic and international partici-
pants in the industry forum “lOWN Global Forum,” es-
tablished by NTT, Intel and Sony in 2019 as part of
NTT’s IOWN concept'’, has been steadily increasing. In
addition, Japan’s telecommunications industry has been
making efforts as a whole, with KDDI joining the forum

(Beyond 5G (6G)) Fund project “Element Technology
and Seed Creation Program.” Moreover, based on the
Letter of Intent for Cooperation in Communication Tech-
nologies signed by the Minister for Internal Affairs and
Communications of Japan and the Minister for Educa-
tion and Research of the Federal Republic of Germany in
May 2023 as well as on the results of the 7th Japan-Ger-
many ICT Policy Dialogue held in June of the same year,
the two sides started to conduct international joint R&D
on digital twin technology for all-photonics networks in
2025.

In April 2024, the “Beyond 5G Promotion Consor-
tium” and the “5th Generation Mobile Communications
Promotion Forum (5GMF)” were integrated into the
“XG Mobile Promotion Forum (XGMF)” to enhance the
promotion structure for next-generation mobile commu-
nications and further accelerate efforts toward the so-
cial implementation of Beyond 5G technologies. The
XGMF has been conducting studies based on the future
technological trends of Beyond 5G and its use scenarios
as part of its activities and announced the “Beyond 5G
‘White Paper version 4.0” in December 2024.

Furthermore, in October 2024, in cooperation with
XGMF, the Association of Radio Industries and Busi-
nesses, and the University of Tokyo, MIC held the “5G
International Workshop,” “Local 5G International Work-
shop” and “5G/6G International Conference” as 5G/6G
Special Day events at CEATEC 2024.

actually test and verify the technologies for commercial-
ization and other purposes at an early stage. The earlier
establishment of such a verification environment is ex-
pected to help Japan speed up the technology, product
and service commercialization cycles leveraging Japan’s
strengths and enable the early social implementation of
all-photonics networks ahead of other countries. More-
over, it will help Japan enhance its international competi-
tiveness through the overseas deployment of commer-
cialized technologies, products and services.

Against this backdrop, the MIC decided to build an
innovation hub for various stakeholders to conduct tests
and verification activities for commercialization step by
step and aims to start the full-scale establishment and
expansion of the hub in FY2026 after formulating a de-
velopment plan for it within 2025.

in March 2023, following Rakuten Mobile’s participa-
tion.

In March 2023, NTT East and West commenced com-
mercial services for “lOWN 1.0,” which is an all-photon-
ics network that achieves ultra-low latency, and in 2025
offered the services to Expo 2025 Osaka, Kansai pavil-

10 The “Innovative Optical and Wireless Network (IOWN) concept” is led by NTT to create an affluent society rich in diversity by optimizing so-
ciety as a whole and as individuals, for which photonics-based innovative technologies will be utilized to realize high-speed large-volume com-
munication beyond the limitations of conventional infrastructure and provide a vast amount of computing resources to build networking and

information processing infrastructure including terminals.

2025 White Paper on Information and Communications in Japan Part Il

185

Chapter 2



Chapter 2

il

186

ions and event facilities at the Yumeshima venue. Also,
KDDI and SoftBank announced the introduction of all-
photonics networks into their core networks.
Regarding non-terrestrial network (NTN) technolo-
gies such as low-earth orbit satellites and high- altitude
platform station (HAPS) technologies, SoftBank is pro-
moting the utilization of HAPS through the “HAPS Alli-
ance,” aiming to integrate various communication tech-
nologies into a single system to provide ubiquitous

B Initiatives towards social implementation

Various private sector entities and organizations are
advancing efforts towards social implementation for Be-
yond 5G.

The IOWN Global Forum is collaborating with vari-
ous industries to consider use cases for the realization
and proliferation of the IOWN concept, targeting practi-
cal use and commercialization around 2025, in addition
to envisioning the future around 2030. They have cited
early adoption examples around 2025, such as data cen-
ter connections for the financial industry and remote/
cloud media production for the broadcasting industry.
They plan to proceed with specification development
and verification towards commercialization.

In fact, in June 2023, Tokyu Land Corporation agreed
to collaborate with NTT and its affiliates on new urban

C Initiatives towards overseas expansion

In preparation for Beyond 5G, NTT and its group com-
panies are working on global deployment, including the
establishment of the IOWN Global Promotion Office.
NTT and NTT Data Group have conducted demonstra-
tions of data center interconnection using all-photonics
networks in the U.S. and the UK. In October 2023, NTT
and Chunghwa Telecom in Taiwan signed a basic agree-
ment to realize international network connections based
on IOWN. Subsequently, in August 2024, an all-photon-
ics network was opened, connecting Chunghwa Tele-

3. Al technologies

Since the proposal of deep learning in 2006, the third Al
boom has arrived, leading to significant technological in-
novations in fields such as image recognition and natural
language processing. Furthermore, in 2022, the trend of
generative AI", which can automatically generate images
and text based on learned data, began to gain popularity
worldwide, intensifying the competition in the develop-
ment of generative Al. In Japan, the development of gen-
erative Al has become active in numerous companies in
the private sector, academia, and other entities. Simulta-
neously, the utilization of generative Al in a wide range of
industrial sectors is progressing, showing signs of bring-
ing about a major transformation in society.

communication on land, at sea and in the air. Space
Compass and NTT DoCoMo have been implementing
measures for the launch of HAPS services in 2026. To
this end, they announced that they had succeeded in
data communication demonstration experiments in Ke-
nya in February 2025. Also, in February 2024, Rakuten
Mobile announced a plan to provide domestic services
using satellite-to-mobile direct communication in 2026 in
collaboration with AST SpaceMobile.

development utilizing IOWN-related technologies and
services, with the initial implementation being the intro-
duction of IOWN 1.0 to “Shibuya Sakura Stage” in De-
cember 2023.

Furthermore, towards international standardization,
organizations such as the NICT and the “Beyond 5G
Promotion Consortium” have been contributing to the
international vision for Beyond 5G. In November 2023, a
framework recommendation was approved by ITU-R,
reflecting proposals from Japan, outlining the capabili-
ties and use cases for “IMT-2030,” with 6G in mind.

Additionally, at the World Radiocommunication Confer-
ence 2023 (WRC-23), frequencies and other resources were
secured for the realization of Beyond 5G, including non-ter-
restrial network (NTN) technologies such as HAPS.

com’s data center to NTT’s Musashino R&D Center over
a distance of about 3,000 km. Additionally, in February
2024, Fujitsu announced joint discussions with Chungh-
wa Telecom to build all-photonics networks based on the
IOWN concept in Taiwan. Subsequently in August 2024,
the company opened an open APN laboratory, aiming to
expand its all-photonics network business in Europe. In
the optical field, Japanese companies have been expand-
ing their share of major transmission equipment in the
global market, particularly in North America.

The MIC, based on the “Al Strategy 2022” (decided by
the Integrated Innovation Strategy Promotion Council in
April 2022) and the “Tentative Summary of Al Issues”
(AI Strategic Council in May 2023), is collaborating with
the NICT, a member of Al core related centers, to con-
duct a wide range of research and development and so-
cial implementation related to natural language process-
ing technologies such as large-scale language models
and multilingual speech translation, distributed federat-
ed machine learning technologies, and Al technologies
based on cognitive models of the brain and brain-in-
spired mechanisms.

(1) Strengthening the development capability and risk response capability of LLMs

The NICT has accumulated one of the largest collec-

tions of language data in Japan through years of research

1 In 2022, generative Al systems, such as Stable Diffusion (capable of converting text to images) and ChatGPT (capable of automatic text gen-

eration) were released.
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and development in Al technology. In addition, in July
2023, it prototyped a large language model (LLM) based
on high-quality Japanese data created from the language
data, demonstrating expertise in constructing high-quali-
ty language data for learning, which is required for LLM
development. Leveraging the data and expertise pos-
sessed by the NICT, efforts are underway to enhance Ja-

pan’s LLM development capability by preparing large-
scale and high-quality Japanese-centric language data for
learning required for the development of LLMs and pro-
viding LLM developers in Japan with access to the data.
Additionally, research and development efforts are being
made for technologies to support the verification, analysis
and improvement of LLM generated text.

(Data collection)

Figure (related data) Process of the development and use of LLMs and initiatives by the NICT
URL:https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r07/html/datashu.html#f00400

(2) Research and development for advanced multilingual translation technology

The MIC, in collaboration with the NICT, is working
on research and development of multilingual translation
technology to eliminate the “language barrier” world-
wide and achieve free global communication. The
NICT’s multilingual translation technology, utilizing the
latest Al technology, has achieved practical-level transla-
tion accuracy for 21 languages, in anticipation of use by
foreign visitors to Japan and foreign residents in Japan,

and for diplomatic responses. Furthermore, the MIC
and the NICT are promoting the social implementation
of multilingual translation technology. The NICT pro-
vides “VoiceTra,” a research app for individual travelers,
and over 40 private services have been deployed through
technology transfer'?, utilized by government agencies
and in a wide range of fields such as disaster prevention,
transportation, and healthcare.

(Data collection)

Figure (related data) Multilingual translation technology
URL:https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r07/html/datashu.html#f00401

In anticipation of Expo 2025 Osaka, Kansai, Japan, to
further advance NICT’s multilingual translation technol-
ogy, the MIC formulated the “Global Communication
Plan 2025” in March 2020. Based on this plan, the MIC is
working on the establishment of a computing environ-
ment for the NICT to conduct Al research and develop-

ment at the world’s top level and has been conducting
research and development since FY2020 to achieve “si-
multaneous interpretation” that goes beyond the con-
ventional short-sentence sequential translation, address-
ing business and international conference discussions.

(Data collection)

Figure (related data) Initiatives to further advance multilingual translation technology
URL:https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r07/html/datashu.html#f00402

In FY2025, a translation engine developed by the
NICT was utilized at Expo 2025 Osaka, Kansai, Japan for
simultaneous interpretation in 30 languages through a
translation app and at seminars. Furthermore, the MIC

4. Quantum technologies

(1) Trends in quantum security network policy

Quantum technology is an innovative technology
that has the potential to bring about transformative
and discontinuous advances in future society and the
economy, and it is also of critical importance from the
perspective of economic security. In response, coun-
tries and regions such as the U.S,, Europe, and China
have formulated promotion strategies for quantum
technology and are implementing strategic initia-
tives, including the promotion of research and devel-

is collaborating with Global South and other countries
for the demonstration and evaluation of LLMs that sup-
port multiple languages.

opment, the establishment of research hubs, and hu-
man resource development.

In order to lead global innovation in quantum technol-
ogy ahead of the rest of the world, Japan formulated the
Quantum Technology Innovation Strategy (decided by
the Integrated Innovation Strategy Promotion Council in
January 2020), which comprehensively organized a
wide range of initiatives spanning from research and de-
velopment to social implementation across various tech-

12 Council for the Promotion of Global Communication Development: Examples of Products and Services by Private Companies Utilizing Multi-
lingual Translation Technology from the NICT https://gcp.nict.go.jp/news/products_and_services_GCPpdf
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nological fields, including quantum computing, quan-
tum software, quantum security and quantum networks,
and quantum measurement and sensing / quantum ma-
terials. Subsequently, in light of expanding international
investment and other developments, Japan formulated
the Quantum Future Society Vision (decided by the In-
tegrated Innovation Strategy Promotion Council in April
2022), the Quantum Future Industry Creation Strategy
(decided by the Integrated Innovation Strategy Promo-

tion Council in April 2023), and the Promotion Measures
toward the Creation and Development of the Quantum
Industry (reported by the Quantum Technology Innova-
tion Council in April 2024). Through these initiatives,
Japan aims to strengthen its technological development
capabilities by promoting research and development,
while also advancing the development of a broad range
of human resources related to quantum technology.

(2) Research and development of quantum cryptographic communication technology

With the practical realization of quantum computers,
there are concerns that cryptographic systems current-
ly in widespread use may become compromised. In re-
sponse, the MIC, in collaboration with NICT, private-
sector companies, universities, and other stakeholders,
is promoting research and development on quantum
cryptographic communication technologies and related
technologies that can reliably detect eavesdropping
based on the physical properties of quantum mechanics.

In addition, in line with the government-wide strategy,
MIC established a Quantum Security Hub at NICT in
fiscal year 2021 as a core base under the Quantum Tech-
nology Innovation Strategy in the field of quantum secu-
rity and quantum networks, and is undertaking a broad
range of initiatives, including the promotion of social
implementation through the construction and utilization
of testbeds, as well as human resource development.

A Research and development for the social implementation of quantum cryptographic communication

Quantum Key Distribution (QKD) technology, which
transmits encryption key information on photons, is uti-
lized for quantum cryptographic communication, and
for its practical use, it is necessary to increase the com-
munication speed, extend the communication distance
and expand the communication area. In order to meet
these major challenges, the MIC has been working on
the research and development of long-distance link tech-
nology and relay technology for terrestrial quantum
cryptographic communication for five years since
FY2020. In FY2025, the MIC decided to start conducting
R&D into technologies to further increase the speed of
quantum cryptographic communication networks and

sophisticate these networks, and large-scale networking
technologies for the early social implementation of these
networks. In addition, through the Space Strategy Fund
established at the Japan Aerospace Exploration Agency
(JAXA) in March 2024, technologies for quantum cryp-
tographic communication devices that can be mounted
on small satellites will be developed based on the tech-
nological development theme of “developing and dem-
onstrating satellite quantum cryptographic communica-
tion technologies.” Through these measures, the MIC
will continue to work for the early establishment of
global quantum cryptographic communication net-
works.

B  Establishment of quantum cryptographic communication testbeds and promotion of social implementation

In Japan, NICT has been engaged from an early
stage in research and development of the elemental
technologies for quantum cryptographic communica-
tion. For the purpose of demonstration and verification
of quantum cryptographic communication, NICT es-
tablished the quantum cryptographic communication
testbed known as the “Tokyo QKD Network” in 2010,
and has continuously operated it since then. Based on
the long-term operational experience of the Tokyo
QKD Network, the basic specifications for quantum
cryptographic communication equipment were formu-
lated and adopted in 2020 as international standards
(ITU-T Y.3800 series), and these specifications possess

C  Research and development for the realization of a quantum internet

The quantum Internet, which enables stable long-
distance communication while preserving quantum
states, is expected to serve as a foundational communi-
cation technology underpinning the utilization of a wide
range of quantum technologies, including secure com-
munications and distributed quantum computing. Ac-
cordingly, since FY2023, the MIC has initiated research
and development aimed at realizing a quantum Internet,

a high level of international competitiveness.

In addition to applications for information exchange
among critical domestic institutions, quantum crypto-
graphic communication is also expected to be deployed in
commercial services such as finance and healthcare, and
there is a strong demand for its early practical implementa-
tion. Accordingly, since FY2021, the MIC has been devel-
oping a quantum cryptographic communication testbed
that enables demonstrations of network configurations, in-
cluding route control, in a multi-node architecture connect-
ing multiple sites, including private-sector entities, and is
working to accelerate social implementation through us-
age verification in real-world environments.

including the development of technologies such as
quantum entangled photon sources and quantum mem-
ories, as well as the integration of highly precise phase
synchronization technologies—such as those based on
optical clocks—with quantum networks, and research
and development to establish fundamental and core
technologies including multi-party quantum communi-
cation and quantum communication protocols.
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(Data collection)

Figure (related data) Image of communication network of quantum cryptographic at the global level
URL:https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r07/html/datashu.html#f00403

5. Remote sensing technologies

At the NICT, research and development of remote
sensing technology is being conducted to observe con-
ditions such as rainfall, water vapor, wind, and the
earth’s surface with high temporal and spatial resolu-
tion. This is aimed at early detection and elucidation of
the development mechanisms of sudden atmospheric
phenomena such as linear precipitation zones and local-
ized torrential rainfall, as well as rapid assessment of
damage situations during disasters.

Research and development efforts include the deploy-
ment of a Multiparameter phased array weather radar
(MP-PAWR) capable of high-speed and high-precision
three-dimensional observation of rain clouds and pro-
moting the utilization of its data. Other efforts include
the R&D of technology to estimate the amount of water
vapor in the atmosphere using the propagation delay of

digital terrestrial broadcasting waves, wind profiler
technology capable of observing wind speed in the up-
per atmosphere, ground-based water vapor and wind Li-
DAR technology using eye-safe infrared pulse lasers ca-
pable of simultaneously observing water vapor and
wind, and satellite-based cloud and precipitation obser-
vation technology.

At Expo 2025, Osaka, Kansai, Japan, three-dimension-
al observations of cumulonimbus clouds and other rain
clouds in the Osaka area will be conducted by using two
Multiparameter Phased Array Weather Radars (MP-
PAWR), and the results will be analyzed by a supercom-
puter and others to provide highly accurate weather
forecast information that has never been available be-
fore to the Japan Association for the 2025 World Exposi-
tion as well as to visitors to the Expo.

Osaka, Kansai, Japan

Figure (related data) Demonstration of the provision of “highly accurate weather forecast information” at Expo 2025

URL:https://www.soumu.go.jp/main_content/001003941.pdf

6. Space ICT

Among space activities, space communication is a
field that provides a large market and is expected to
grow further. Space communication is being increas-
ingly utilized during disasters, on isolated islands, at sea
and in mountainous areas in Japan, with its importance
growing for national security and resistance against di-
sasters. Also, outside Japan, various companies are
working on the development of new technologies and
services for space communication. For Japan to increase
its independence and autonomy in space communica-
tion, it is necessary for Japanese communication service
providers and manufacturers of communication devices
and other related equipment to have sufficient interna-
tional competitiveness. Based on this recognition, the
MIC is implementing measures to sophisticate commu-
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nication and radio use in space. Specifically, the ministry
is pushing ahead with R&D and demonstration projects
through the Space Strategy Fund for the provision of sat-
ellite optical communication-based data relay services
and for frequency-sharing technologies aimed at the in-
tegrated operation of satellite communication and ter-
restrial network systems.

While solar radiation following the occurrence of so-
lar flares could hinder radio communication and satellite
positioning, the NICT makes space weather forecast 24
hours a day, 365 days a year. Furthermore, the institute
is developing space environment data acquisition equip-
ment to be mounted on the next-generation geostation-
ary meteorological satellite (Himawari-10).
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