I Chapter 5

Policy Focus -1

1. Direction Japan must take toward the coming future of 2030

(Figure1 in White Paper)

@ Physical space
Data o)
Work O ¥ acquisition w
@ Data input
Analysis

results
The role of cyberspace in supporting human activity

B Cyberspace

Living space

Change

(0

What must be done to harness the

future

» Cyber-physical
system

What Japan must do leading up to the coming future of 2030]

The coming future of

o

v

Physical space

[o]
@ o
Al and human
collaboration
U‘\utomation

Living space

Cyberspace and physical space
i to be i and i

Cyberspace

What must be done to prepare for
the future

* Propose how Japan should change from the
perspective of Japanese providers and users,
so that digital functions and capabilities can
be maximized for the coming future of 2030

2. Coming future of 2030

« Propose what Japan should do from the perspective
of Japanese providers and users so that information
and communications infrastructures can be safely
provided, and so that various services can be
enjoyed without concern, in preparation for the
arrival of the coming future of 2030

Al AGENT WHO SERVES AS A PARTNER (LEARNING SUPPORT)

Field study at the shore
Under the teacher's guidance, an Al agent
prompts students to take additional

An AI agent supports learning

in physical space. One-to-one instruction

Come on, everyone.
Find what kind of

This fish has poisonous
spines on ts back.

Students see the figure of
the Al agent in the AR world.

progress, interests, ar
motivation for learning.

One-to-one instruction

EXPERIENCED WORKERS PROVIDING WORK SUPPORT TO
MULTIPLE CREWS IN REMOTE LOCATIONS

Loosen that

Contrbutes to solving problems such as labor shortages
Y bolt like this.

the inability to pass on the know-how of veteran worker

So, take of f the.
cap there, and...
Yousee fhat?

A camera is bult
the worker's viewer:

Yes, lift it but dor't
break the convex

REMOTE AUTOMATED MAINTENANCE ROBOT
FOR UNDERGROUND INFRASTRUCTU

RE

An actuator (articulated robot) moves through the water pipe, inspecting
performing minor repairs when necessary.
[T ol e optic & sensor nes

New infrastructure ®

Future water pipes will be
previnstalled with optical fiber
and sensors.

‘These devices will send water
pipe management data to a
maintenance management

‘automated maintenance robofs,
but in the post, traffic jams

SAFE ACADEMIC OBSERVATION AND ATTRACTIONS
FROM THE PERSPECTIVE OF AN AVATAR ROBOT

Grand Canyon

Travel the world to the
fullest with technology

Make full use of both
drones and AR.

LI “fving out of the
| avatar robot
With a ave oot croe,
Y0u cn enfoy the lanccope
rom new paspoctes that
cannotbe experiencedon ook

Significant progress in the study of volcanoes

Avoiding exposure to toxic gases, etc.,
by having an avatar robot head to the
volcano observation site

Enjoying the view from above the
‘Grand Canyon vith VR glasses

Having avatar robots enter physically inaccessible places
‘and observe things from the perspective of an avatar robot Superimpose yourself on a drone’s VR view of the.
Grand Canyon.

(Source) Final report on “Information and Communications Policy with a View to 2030”
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3. Overview of the final report on “Information and Communications Policy with a View to 2030”

Issues facing Japan: Provider perspective at Japan must do

1. [1] Response to the rapid evolution of Al Realizing an environment for using generative Al in Japan

O Build Al (Japanese language Al foundation models) that reflects
Japanese culture, etc.
O Review system among diverse stakeholders

W Learning data used for generative Al and foundation models developed and
provided mainly in the U.S. is biased toward Anglo-American culture.

2. Response to the promotion of business transformation and carbon
neutrality

[2] Importance of actuators

Realization of cyber-physical systems that will be
implemented globally

B Actuators are needed to upgrade cyber-physical systems including providing O The ICT industry is expected to be the driving force behind digital technologies.

feedback to physical space. O Create new businesses and strengthen international competitiveness in the ICT

[3] Changing stakeholder needs and lagging business industry by actively supporting projects that aim to commercialize automation and
" transformation carbon neutrality through upgrading cyber-physical systems using robots, etc.
5 B There has been a delay in responding to changes in consumer values from O Accelerate innovation and promote regulatory verification in a unified manner,
‘5 ownership to use. including opportunities to put ideas into practice and verify regulations.
'; B Japan ranked 29th out of 63 countries/regions in the World Digital Competitiveness O Conduct planning and development from a global perspective, form partnerships,
< Ranking 2022. and collaborate with overseas companies, etc., through such means as refraining
" B |n 2021, Japan ranked 27th out of 38 OECD countries in labor productivity. from customizing products/services to Japanese specifications.
g W Digital business transformation (DX) is inevitable. There is a delay in DX for SMEs. O Implement digital technologies across the entire supply chain, including local
£ [4] Rule formation in global markets SMEs.
E B |tis said that Japan often wins in technology but loses in business. \ J
kel B Overseas, apply an open and closed strategy that leverages the advantages of ) ) . )
® the domestic industry. Involvement in active standardization and rule formation
.g ™ In Burope and the U'S'.' ensure that industry and the government work together O The public and private sectors must actively cooperate in international rule
) to form rules and acquire market share. formation.
:‘E [5] Fostering startups that are innovation creators O Clarify a sense of purpose for standardization goals.
- B There are fewer unicorns than in other major countries. There are no "decacorns" O In order to realize an ecosystem that transcends the boundaries of

in Japan valued at more than one ftrillion yen.

In Japan, there are few M&As and investment by operating companies is low.

B In Europe and the U.S., late-stage investment accounts for the majority. In
Japan, seed-stage investment is the norm. There is a lack of accelerator roles in
the growth phase of global expansion.

regions, industries, and business types, we must unify formats and
protocols between systems and ensure interoperability of interfaces.

Collaboration between startups and large enterprises

O The government announced its "Five-Year Plan for the Development of
Startups," and aims to invest 10 trillion yen, create 100,000 startups, and
create 100 unicorns.

Build a system in which operating companies with excellent technology,
human resources, and the desire to quickly realize innovation cooperate
with startups.

hat Japan must do

Sophistication and active involvement of information and
communications infrastructures

[6] Competitive environment of the ICT industry

B Excess imports of ICT goods have increased, and the digital field is highly dependent on o
foreign countries.

®  The U.S. government released a report recommending the promotion of Al innovation.
Europe is promoting digital transition through the "Digital Europe Program."

3. Response to environmental changes in information
—----and communications infrastructures.

O Strengthening and accelerating initiatives for Beyond 5G (6G)

- Strengthen support for research and development aimed at social
implementation and overseas expansion, focusing on technological
fields where Japan has strengths. Ensure operational technology.

O Responding to the needs of the competitive environment and users, for
information and communications infrastructures

- Consider future networks from the viewpoint of users.

- Realize a society in which human resources supporting information and
communications infrastructures are ensured and respected.

O Ensuring information and communications infrastructures serving as social

[6] Competitive environment of the ICT industry
B There are signs of changes in the competitive environment of the ICT industry.
B The business environment surrounding big tech companies in the U.S. is also
changing.

Expectations for seamless networks

B Expectations are rising for dependable information and communications

infrastructures
infrastructures with a high level of reliability, stability, and sophistication of user - The government must be actively involved in both support and
experience. regulation.
B The degree of freedom in the construction of networks is increasing, the - Itis important to realize that cyberspace is a global commons.
number of stakeholders involved is increasing, and the distribution structure of O Initiatives for new networks in 2030 and beyond

Initiatives to harness the future
3

communications services is become more diverse and complex. - In promoting Beyond 5G (6G), develop technologies that solve and

overcome the challenges and limitations of current networks, and
propose new architectures as needed.

4.  Creation of environments for the new social space of

cyberspace Realization of a democratic metaverse

N . \
[8] The proper balance between privacy and the desire for exposure The international community must commonly recognize that the metaverse

is an online public space where freedom of expression and privacy are
protected, and that its operation must be conducted democratically.
Continue to understand and verify the role of platform operators.
International rule formation must be promoted in cooperation with the
international community.

o\

B |t may be easier to get log information in the metaverse than in physical space,
which could cause privacy violations. o
B The personal adjustment process (including balancing the desire for privacy with
the desire for disclosure) is difficult in the cyberspace while it has been achieved

[ Initiatives to prepare for the future ]

in the physical space.
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O Promote collaboration between the public and private sectors, ministries and
agencies, and the international community to form rules for the metaverse,

[0 Mixing of the metaverse with reality such as ensuring portability of avatars among metaverse platforms.
m Rules applied within the metaverse vary from platform to platform. O An architecture that enables users to control the appropriate handling of
m ltis not possible to move freely between various platforms. d?t?' including pgrsonal information protection in response to advances in
W |tis not clear whether violations or invasions of privacy could occur within the digital technologies must be developed.
metaverse, or even whether an avatar actually represents a real person.
B Rules in the metaverse need to be coordinated with legal systems in reality.




Issues facing Japan: Provider perspective What Japan must do

. L . Fundamental strengthening and greening of information and communications
3. Response to environmental changes in information .

and communications infrastructures (

)

~

O We must consider how to procure servers, routers, and other devices. It will
be important to consider economic rationality, including balancing costs.

O Efforts must be made to ensure the stable provision of services on key
infrastructures, in accordance with the Economic Security Promotion Act.

O Establish core NICT sites so that telecom operators can take proactive

(¢]

()

o

[10]-1 Safety and reliability of information and communications
infrastructures
W [t will be important to strengthen cybersecurity and create robust supply chains.
B There is a lack of awareness among management, a lack of investment in security,
and a lack of security personnel.
B Management must consider the security level of the company's overseas offices
and business partners.

[10]-2 Greening
B Communications traffic is expected to increase as ICT is increasingly utilized, and

measures, gather information, and conduct analysis.

Build a multi-layered defense system through self-help, mutual assistance,
and public assistance.

Continue to promote the reformation of management awareness and the
implementation of DX with cybersecurity for SMEs.

Continue to strongly promote research and development of fully-optical

Initiatives to prepare for the
future

we will need to address the greening of information and communications network technology and photoelectric fusion technology to realize ultra-low
infrastructures. power consumption.

—/ \ J

Issues facing Japan: User perspective What Japan must do

o . . Py . . - .

b £ ol 1 Response to the rapid evolution of Al Realizing an environment for using generative Al in Japan

Q0 L

2 0 3

Sg3 " . . _

E E [1] Citizens lack the skills to use Al. O Enable citizens to acquire the ability to use Al skillfully

Private sector initiatives, and cooperation with the international

(o ) community
5 . . a N
‘3 2. Ensuring sound cyberspace environments O Consider national measures based on explanations including evidence
'; from business operators, through the voluntary efforts by the private
f [11] Fragmentation of cyberspace, increase in amount and sector (appropriate measures such as disclosing standards and conditions
S severity false information and misinformation for removing illegal and harmful information and advemse.rr.\ents by
[ platform operators, ensuring transparency and accountability, fact-
g B The Internet is becoming increasingly fragmented due to state intervention, the checking, etc.).
[ concentration of data in big tech companies, filter bubbles, and echo chambers. O Implement initiatives to improve literacy for all generations.
2 B The scale of false information and misinformation has increased, such as the O The Internet should continue to be free, undivided, and global across
5 attention economy and information warfare using false information and borders.
_“2’ misinformation. Individuals with low literacy are more likely to spread false O In order to build an Internet with freedom, responsibility, and trust, work
® information and misinformation. with stakeholders to take society-wide efforts and strengthen cooperation
= on an international level.

— \ J

(Source) Final report on “Information and Communications Policy with a View to 2030”

Section 2

1. “#NoHeartNoSNS (no social media without heart!)” related content
(Figure5-2-5-1 in White Paper)
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* Left: #NoHeartNoSNS (no social media without heart!) logo
* Right: “Eagle Talon #NoHeartNoSNS Operation” main visual

164



2. Filtering and anti-piracy videos for young people
(Figure5-2-5-2 in White Paper)
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Section 3

1. 5Gfeatures
(Figure5-3-3-1in White Paper)

<Major functions of 5G> Ultra-fast Maximum transmission speed of 10 Gbps
Ultra-low delay Delay of about one millisecond
Multiple concurrent connections ’ One million connected devices per km?
5G is the ICT foundation for the Al/loT era

Ultra-fast

Broadband services 100 times
faster than LTE

Low delay

High-speed, high-capacity Ultra-low de|ay
routes for mobile radio

technologies Operating and controlling
remote robots in real-time

2 G 3 G LT E / 4 G 5 G without the user being aware of

the delay (time lag) \/
1993 2001 2010 2020 Robot remote control

=> Sophisticated operation of robots (10 times more accurate
than LTE) through real-time communication

Massive quantity
THE G of sensors and

Multiple concurrent - = 1 terminals

connections L e RS
Smartphones, PCs, and other personal ﬂ " 5 7
devices connected to the Internet d - d - E
=
=4 d &
24 !

Concurrent
connections
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2. Organizations promoting 5G in each country/region
(Figure5-3-3-2 in White Paper)

EU SNS .
6G-IA s 1A China

(6G Smart Networks and FUTURE FORUM . =
Services Industry Association) IMT-2020 PG

7 Q

H Turkey

= SGTR
N
ol “&"‘?"’ the United Stat
S i A e United States
.ﬁ 7‘?5 L%a'lllgndg / g / 7| 5G Americas

NBTC

AR ‘.r”\& =

'51.‘37'!‘.‘

Malaysia

MTSFe e
(Malaysian . .
Technical Standard Indonesia | SG f ¥ K

Forum Berhad) IMT | | 1°GF /| Korea
Working Group (Indonesia 5G Forum) 5G Forum

Brazil

Telebrasil ~ Forasi.

- Project '5G BRASIL'
s

SG.?DFUTD

3. 5Gdevelopment
(Figure5-3-3-3 in White Paper)

5G advanced specific [1] Install parent stations in nearly all potential
base station areas (every 10 km?)
(master station) => Enable deploy of slave i as ded

(O8)

[2] Use slave stations]

for spot coverage
12 ____——5Gbase station

(slave station)

5G base station il
(slave station) \ U )

/Oﬁiical
. fiber

_ 5G base station
*-._(slave station) .-

4G Ensure wide 5G area coverage by
switching 4G frequency to 5G

5G base station
slave station)
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4. Development of Digital Garden City Nation infrastructure (roadmap)
(Figure5-3-3-4 in White Paper)

FY2023 [ FY2024 \ FY2025 \ FY2026 \ FY2027 Fiscal 2030
n Il Il Il Il
Comprehensive ; ot o o st : ; ; .
e ege oo Regional of carriers, local people involved in social and other players is held to promote optical fiber/b: based on the local needs.
initiatives [ [ I [
™) (99.72% at the end of FY2021 ) Household coverage: 99.85% 99.90% * " Maintain optical fier network
{ i i
Fixed . I ‘ ‘ ‘ : :
bri " d Develop communications environment for "GIGA School Program” » Aim to further improve communication environment in accordance with communications conditions
1
(optical Fiber, etc.) Promote transition of equij from public to private
T

Make 4G available in all residential areas )( } I Aim also to develop ‘all necessary regions T T

Compet develpmen o 5G aferstalons 1yl areas Wi nesds(iasirucure > Maintain 5G infrastructure

97% nationwide Over around 90% in each prefecture Nationwide/individual prefectures: 99%*
Number of base stations: 280,000 > 300,000 > 600,000 *
Road coverage (highways and national roads): 99% *, 100% for highways

Develop a regional digital infrastructure that flexibly combines various wireless systems including local 5G, and promote the practical application of advanced solutions that utilize this infrastructure

(2) +6 GHz (3 GHz => 9 GHz width) for mobile phone frequencies compared to fiscal 2021
Wireless loT et Necessary measureh based on results of review
infrastructure |Suport development through subsidies (promote infrastructure sharing) and tax systems
based on
(5G, etc.) Review system policy based on results oflocal 5 development demonstration | rgsylts of ;;eview
Necessary measures for local 5G flexibility Study on maritime usage

s to promote development of areas in non-residential areas and measures to block radio waves in railway and road tunnels
Start operation

Review expanding the use of mobile phones and wireless LANS in the air ‘Gomple sequental pocesses forwars._ | Necessary measures base‘d on results of review

Promote decentralization of data centers (MIC, METI)

( 3) Develop third and fourth core sites to complement Tokyo and Osaka and provide alternates (MIC, METI) “support maintenance trough subsidies >| Start operation

Data centers, Review support required for further ization and site while focusing on greening and cooperation with MEC (MIC, METI)

undersea Install cables in Sea of Japan Support mainenance trough subsdes Start operation (fiscal 2026)
T T

T T I
Promote i ion of cables to Japan's role as a hub for i i data distribution, promote multi-routing of i cables to safety
measures, protect international undersea cables and landing stations, and promote efforts to strengthen international undersea cable installation and maintenance systems

cables, etc.

(4)

. Prepare to verify and HAPS at Expo 2025 held in Osaka Continue to deploy and enhance HAPS throughout country
Non-terrestrial T I I I
networks (NTN) Review securing satellite ] icati plop systems, and bulld!ng Japan's own satellite :
i i i i
Use Beyond 5G R&D Promotion Project to support and establish related technologies for R&D for social i tion and i ion, focusing on
(5) de
gnong tachnolg; areas Start B5G
BeyondSG Promote i i ization and of an envi fori i and i operation
(GG) ‘ | Di; i results of Expo 2025 held in Osaka, and i in networks
T T

5. V2X communication
(Figure5-3-4-1 in White Paper)

Wide area
V2 N communication
Vehicle-to-Network
Communication utilizing mobile carrier

networks
Example: Distribution of large capacity map data

Vehicle-to-vehicle
V2V communication
Vehicle-to-Vehicle o
Direct communication between in-vehicle

devices
Example: Raising alarm for head-on collision

I\ Road-to-vehicle
VZI communication

Vehicle-to-Infrastructure

Direct communication between roadside

device and in-vehicle device
Example: Distribution of signal information

Ll

‘ I Pedestrian-to-vehicle
v 1 V2P

communication

Vehicle-to-Pedestrian

Direct communication between mobile

ya ~ device and in-vehicle device
‘ ' Example: Raising alarm for head-on collision
\N\ e
Bicycle-to-vehicle \

VZB communication

Vehicle-to-Bicycle

Direct communication between bicycle
device and in-vehicle device

Example: Raising alarm for head-on collision

167



6. Implementation of Public Safety LTE
(Figure5-3-4-2 in White Paper)

PS-LTE

+ Can use mobile phone (LTE) technology to send and receive audio, images,
and videos.

+ Can use commercial mobile phone networks and general-purpose
smartphone devices, and technical hurdles for interconnection between
different institutions are low.

P Public Safety LTE
— [

7. Project to block radio waves in medical facilities
(Figure5-3-6-1 in White Paper)

[Burden breakdown]

1/3 1/6 | 1/2

*Does not apply to the portion of the burden other than that of the government,
depending on the management status of the medical institution or organization.

Example (medical facility)

Government Medical institution | General incorporated association, etc. ‘

iy Exchange
Indoor antenna station
Base station
x Radio waves blocked x
Soe> 2N [Soes) El
ST |
2 Wireless equipment
- ” ﬁ : Polvver equ?;rlwgent
ke |
— o
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Section 4

1. Overview of report by the “Study Group on the Ideal Broadcasting System in the Digital Age” (published on August 5,
2022)

(Figure5-4-2-1 in White Paper)

Major environmental changes surrounding Significance and role of broadcasting in the
broadcasting digital age
« Broadband penetration and growth of video streaming services « Sharing of basic social information such as disaster information
« Shrinking TV audiences, and expansion of information space and community information
beyond broadcasting * Reliable spread of information backed by coverage and editing
« Accelerated population decline » Ensuring information health in information spaces

v
e Future of broadcasting around 2030 ~N

Reduction in the burden of equipment costs . o
Active use of broadband infrastructures and digital technologies Permeation of the value of broadcasting in Internet spaces

[1] Broadcast network infrastructure [2] Internet streaming of broadcast content

O "Joint use model" for small relay stations O Permeation of the value of broadcast content in
=> Flexible entry system, cost sharing by NHK, etc. Internet spaces

O Substitution of small relay stations, etc. by O Support for simultaneous distribution of broadcasts
broadband, etc. and other services
=> Demonstration project => Continued study

O Improved efficiency of master facilities (conversion O Review of NHK's internet usage operations
to IP, cloud, etc.) => Continued study based on public
=> Safety and reliability requirements demonstrations by NHK

[3] Strengthening of the management base

O Realization of a stable management environment => Review of the principle of centralized exclusion of
o F tent ducti mass media, and identification with broadcast
ocus on content production programs in multiple regions

\ Expansion of management options through flexible system reviews /

2. Summary of the report by the Working Group on the Future Image of Satellite Broadcasting
(Figure5-4-4-1 in White Paper)

Current state and challenges

O After the start of the “new 4K8K satellite broadcasting” in December 2018, the number of receivers that can receive the broadcasting reached
10.3million in total. (*) However, there is a need for further promotion of improvement in reception environments, enhancement of 4K content and public
relations targeting viewers. *As of the end of August 2021.

O Some vacant spectrums are expected in BS dextrorotation in the future. In addition, there are still significant unused spectrums in BS and CS
levorotation

O Due to the spread of online video streaming and the impact of the COVID-19 pandemic, the business environment of broadcasters is increasingly
severe. In this contest, there is a new task to reduce their burden of usage fee of infrastructure including satellite relay units.

Tasks to be tackled in the future

— 1. Popularization of the new 4K8Ksatellite — 2. Promotion of effective use of ———— — 3. Response to changes in the —_
broadcasting frequencies business environment
(1) Impro of the reception envir (1) Utilization of vacant spectrums of BS (1) Reduction in burden of infrastructure
Promote the following initiatives in industry-government dextrorotation usage fee
collaboration ) ) . ) [1]When certain vacant spectrums are secured in [1] Infrastructure operators (B-SAT and SKY
g %%Q[W_Mregardmg reception the future, the spectrum will be allocated to Perfect JSAT) make efforts to lower the
o n};itblfcitsy considering the difference in reception 4Kbroadcasting to spread the broadcasting usage fee by reviewing their cost structure.
environment between dextrorotation and levorotation| | [2] Estapl!sh necessary systems for_ allocation o Streamllqmg of systems, mlnute
O Publicity for utilization of services using cable O Revision of the basic broadcasting examination of the operation costs
television and optical communication link dissemination plans O Joint operation /use of earth station
[2] Support for facility modification O Putting together an approach to cost allocation equipment, etc.
O Project to improve the environment for reception of ||(2) Utilization of unused levorotation spectrums O Consideration of hybrid satellite
satellite broadcasting [1]Improve the reception environment steadily. procurement
O Project to promote cgnversion of cable television [2]Consider possibilities of use for new services [2] Setting up a place for opinion exchange of
networks to fiber optics . other than 4K8K broadcasting infrastructure operators, broadcasters, etc.
&) %{ww O Verification of technical feasibility of using the | [(2) Flexible platform operation
O—Q_Use of plastic optical fiber (POF) and local 5G HEVC method for 2K broadcasting O ltis necessary forl pay broadcast
(2)Enh of 4K management business (SKY Perfect JSAT)
[1]Itis essential to enhance both quality and quantity of

to promptly and flexibly respond to changes
in the market environment, which includes
revision of th ePlatform Guideline.

pure 4K content
[2] Promote public relations with strong customer appeal
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3. Promotion of the overseas expansion of broadcast content
(Figure5-4-5-1 in White Paper)

(1) Strengthen ability to disseminate information (2) Strengthen international competitiveness of
through broadcast content broadcast content

« Support efforts to produce broadcast content conveying the + Investigate means of providing support for handling changes in
appeal of various regions in Japan, and disseminate it environments (such as the growth of video streaming services),
overseas and develop infrastructure for disseminating information

Disseminate

Investigate changes in

content environment0 » E
- g
Growth of video streaming services
Promote initiatives to enhance

competitiveness based on changes in
the environment and needs

Bring content transactions online

| q Create conte! at
= conveys i al of
A\ s 3

Revitalize local economies by disseminating information through broadcast content
Strengthen soft power and ability to disseminate information in Japan

Revitalize local economies » Enhance soft power -
+ Stimulate interest in and demand « Spread Japanese culture and Ianguage}"
for the appeal of various regions in f A « Improve international image, etc. L
Japan (nature, culture, agricultural Q \ !
products, local products, etc.) [ D

4, Project to enhance the disaster resistance through conversion of cable televisions to fiber optics toward establishment
of 'New Normal'
(Figure5-4-7-1 in White Paper)

Project illustration

O Project operator OSubsidy rate
Municipalities, municipality collaboration entities or a third sector (including
entities that continue to fulfill the role pertaining to the provision of cable
television services through transfer of the relevant facilities from these

(1) Municipalities or municipality collaboration entities (Succeeding
business operators): 1/2

entities(Succeeding business operators)) (2) Third sector (Succeeding business operators): 1/3
OTarget regions OSubsidized costs (shown in red in the figure below)
Regions satisfying all of (1) to (3) below: Optical fiber cable, transmitting/receiving facilities, antennas, etc.
(1) Municipalities where cable television is positioned in their regional *Includes transmission line equipment necessary for converting
disaster prevention plan remote communal reception facilities (coaxial cable) into cable

(2) Regions with unfavorable conditions
(3) Municipalities with financial index 0.5 or lower and other regions where
the subsidy is found particularly necessary

st

I
:ﬂ_

television areas implemented simultaneously with the switch to fiber
optics (expanded from the R4 supplementary budget).

Optical node

Antenna
XA

Head end
Conversion to
optical cable

Conversion of remote communal
reception facilities (coaxial cable) into
cable television areas implemented
simultaneously with switch to fiber
optics

Optical cable
m— Coaxial cable
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5. Projects to support broadcast network development
(Figure5-4-7-2 in White Paper)

® In order to reliably provide disaster information, evacuation information, and other information essential for protecting the lives and
property of citizens, the projects to support broadcast network development provide partial subsidies for the following maintenance costs,
in order to bring resilience to the broadcast networks that serve as important means of transmitting information locally in the event of a
disaster.
[1] Emergency earthquake early warning equipment, such as spare transmitting station equipment and supplementary disaster response
transmitting stations involved in new radio and television development
[2] Redundant routes for cable television trunk lines

Subsidy rate

B |ocal governments (*) : 1/2

B Third sector(*), commercial broadcasters, (item [1] only): 1/3

*Iltem [2] also includes entities that continue to fulfill the role pertaining to the provision of cable television services through transfer of the relevant
facilities from these entities (succeeding business operators).

Project name/image

|
. . . . 2] Project to develop regional cable television networks
[1] Project to develop basic terrestrial broadcasting networks | 2 ) P reg
|
|
Secure provision of information essential for protecting people’s
lives and properties l
Broadcasting media 1
Strengthen disaster — — I
measures for Hea
broadcasting facilities ic ragsmission idents. 1 Subscriber’s
son homes/community centers.
— Prompt and correct I ]
R",‘.:."',,,"',:,:T,;',:"’" communication of 1 CATV station building ) I 9
disaster information (broadcast units, head end)
[ Supplementary | 1 /\\ L
ransmision sations —‘E.....,...k. —"
Early Waming | | waming broadcast 1 “ Tapoft
srpaeinse * X (signal retrieval port)
I R e e
Promoting development of reserve transmission station facilities, supplementary I
transmission stations for disaster preparedness, Earthquake Early Warning facilities, etc. 1
(optical signal <=> RF signal converter)
Ampltier (signal rotey i)
I (Power Supply)
1 Ronewal of aged existing _trunk ines.
(limited to regions with unfavorable conditions)
Section 5
.
1. Overview of NOTICE and NICTER alerts
[Overview of NOTICE alerts] igated: i
Investigated: 10T devices that could be used for cyberattacks due to

inadequate password settings, etc.

National Institute of Information and Tobcom
‘Communications Technology (NICT)
iy
.
investigated

|31 At sent | a [1] NICT identifies devices that could be used for cyberattacks by enterlng

Previously used in| Password
admin1234
Using same aaaaaaa
characters, etc. 12345678

easily guessed passwords into loT devices on the Internet, etc.
i [2] ISP notified of information about the device.

! [3] ISP identifies user of the device and alerts them.

loT devices on Internet

-

Attacker

[Overview of NICTER alerts*]

*Alert sent to users of loT devices infected with malware

National Institute of Information and Toloeom
Communications Technology (NICT)
(ISP)

7] Infected communication ——11

Investigated: |oT devices already infected with malware such as Mirai

: [1] NICT identifies loT devices infected with malware by analyzing

i communications sent to the Darknet*, as part of the "NICTER" project.
: *IP addresses used by NICT for large-scale observation of cyberattacks =

i [2] ISP notified of information about the device.
: [3] ISP identifies user of the device and alerts them

3
s
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2. Trust services

(Figure5-5-2-1 in White Paper)

« Electronic signature (encryption and other measures to indicate the author i e e-seal (encryption and other measures to indicate the organization, etc.
of an electronic document. The system enables confirmation that the H issuing the electronic d. This is a sy for confirmation that the
document is not changed after the putting of the electronic signature.) document has not been changed after taking of the measure)
The minister certifies E Organize technical and operational
meeting certain standards H standards
In the past Electronic signature (confirmation of : In the past e-seal of propriety of the
Individuals put their seal on paper propriety of the person) i _Company A Bill, etc. Company A Bill data, etc
H 2 ! |:| M]e-seal
i Employees Employees
: Company seal is put on a bill, etc. e-seal is put on electronic bill, etc.
T e SsssssssssssssssssssssssEEEEnn sssssnan sssssnan sssssnan

« Time-stamp (system to certify that the electronic data existed at a certain e-delivery (System to ensure validity of transmission/reception and

time and that the data has not been changed after placing of the electronic integrity of data sent/received
signature) H
Minister for Internal Affairs and Communications approves time |+ In the past e-delivery (securing of data integrit:
authorization services that meet certain standards H O D E )
) N : E Q E
In the past Time-stamp(certification of the : C:PData ﬁﬁ E
0 Warehouse, etc. existence of data and non- } reparation/printing out Storage
[:I falsification H prep P! 9 Storage
. . - Data preparation b
Plepamg Specification data, etc. i @& Putting e-seal, etc. F:
speclatons, e, oo d m— Server H | .
ind 'ged storage of the * Registered mail Scanning :
real thing i Registered mai e-delivery )
Delivery - =N &
} H [+ ] ( ) A Receipt
Putting a time-stamp : ﬂ dﬁa Guaranteeing delivery of the
Printing Specifications, etc. : Receipt data through time-stamp, etc.

« Confirmation of propriety of things (system to confirm propriety of things to
prevent masquerade of data sent from various sensors in the age of loT)

* Website certification (System to confirm that a website has been
established by a proper enterprise, etc.) Website

Confirmation of Data

S e . Encrypted
IoT devices ropriety of things % Server certificale - ommunication
((l)) -

Server

Prevention of masquerade Certification authority

3. Practical cyber defense exercises (CYDER: CYber Defense Exercise with Recurrence)

(Figure5-5-3-1 in White Paper)

L S Simulated

| Exercises (example) I @@t @ memet Attacker Exercises
= — s b Assistance by
Utilize the latest cyberattack expert
information from NICT (Japan's @il EETe s AT dvi S wn
sole public information and environment that advisors >E
VIl
communications research replicates the internal Mutual E %
organl_zanon) to prepare updated LAN and devices of the 2 understanding ‘©
exercise scenarios that reproduce company or local jy through discussion : £
actual cyberattack cases. government within team S o
g%
Utilize large-scale high-performance Create an Exercises using the CE,- ©
servers at Hokuriku StarBED = independent training same data from =<
Technology Center T environment for each the production
team i
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4. CYDERin fiscal 2022
(Figure5-5-3-2 in White Paper)

Type of Intended audience Intended ) :
Course Lo v Level (topics covered) organizations Location Frequency Period
Individuals just

beginning to work with All All prefectures, etc. From July, to

A Beginner systems organizations *Onssite and satellite 72 times Feb. of the
(Procedure for responding lessons are also being tried following year

to incidents)

Local From Oct., to

B-1 Group System administrators governments 11 regions nationwide | 20 times Jan. of the
; ) and operators following year

EXEICISES | Intermediat (Autonomous incident -
response and security Organizations Tokyo, Osaka . Jan. to Fep. of
B-2 management) other than local ' ' 13 times | the following
Nagoya, Tsukuba
governments year
] . - From Oct., to
Semi- Security specialists All ) .
C advanced (Ad){/ggﬁﬁglgg;;mty organizations Tokyo 3 times folileos\./i(;fgt;eear
Online g beginning to work with All (Participant As
Online exercises _ systems organizations workplaces, etc.) needed | 171710 2/24 of
. Introduction | (Procedure for responding the following
Introduction to incidents)
year
Integrated cybersecurity knowledge/human resource development platform (CYNEX)
STARDUST NICTER WarpDrive Drive Extemalinformation CYDER Cyber Colosseo Privatet e).(elrcise
materials

o o @Q’,ﬁ KLYDER i

Cyberattack luring and monitoring Cyherallack observation network Web-based attack response Practical cyber defense exercises Cyber exercises for Olympics and
Paralympics stakeholders.

Development of educational
Dgfp l(;zll:‘;tesnt Defpbyn;tem I material conversion interface: !
Of results i
Cyberattack Large aggregate Il| Security device Environment for providing
analysis database testing environment exercise materials

Latest attack information

environment ; (reflected in exercise — _—
= - materials)

Large-scale computer environment for
exercises
Large-scale cross-sectional analysis = & g

using Al with added value | § Trainee behavior (used
4 for attack analysis) Student
behavior DB

complementation

Domestic security information where
rationale and background can be explained

Provided to
Human resource development Educational institutions
businesses

Government agencies, security agencies, etc.
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6. Demonstration project for the collection and analysis of cybersecurity information using government device informa-

tion (CYXROSS)

Introduction of safe and transparent
verifiable sensors (software) in
government devices

I Aggregate collected information in

Theft -
= ¥
Destruction == Eg'

o @

» Sample information
« Alert information

National Institute of Information
and Communications Technology

Falsification Es] - Device information, etc. E@El
L ara
Theft -
S gF
N=—H

Destruction = acy -
e

Falsification

>
C——— -

CYBERSECURITY NEXUS

Integrated cybersecurity
uman resource

Theft W @@ |

Provide analysis results to
ministries and agencies

platform
| Information analysis

Destruction =

Falsification

« Sample analysis results
« Attack trend statistical information

« Cyberthreat information (loC), etc.

7. Regional security communities

Utilize cybersecurity

LR
1

Cyberattack observation
technology

IR
STRRRLCISF

Targeted attack observation and
analysis technology

technology

developed by NICT
and accumulated

data

Cyber attack information
integration analysis technology

Kansai Cybersecurity

Network

[Secretariat] Kinki Bureau of Telecommunications, Kinki Bureau of
Economy, Trade and Industry, Kansai Institute of Information
Systems (established in October 2018)

Hokuriku Cybersecurity Liaison

Committee

[Secretariat] Hokuriku Bureau of Telecommunications (established in
March 2020)

Hokkaido Area Information Security
Liaison Committee (HAISL)

[Secretariat] Hokkaido Bureau of Telecommunications, Hokkaido
Bureau of Economy, Trade and Industry, Hokkaido Prefectural Police
(established in September 2014)

Chugoku Area Cybersecurity
Liaison Committee

[Secretariat] Chugoku Bureau of Telecommunications, Chugoku
Bureau of Economy, Trade and Industry (established in October
2020)

Kyushu/Okinawa Area Information

Security Promotion Liaison Committee

[Secretariat] Kyushu Bureau of Telecommunications, Kyushu
Bureau of Economy, Trade and Industry (established in May
2012)

Okinawa Cybersecurity
Network

[Secretariat] Okinawa General Bureau, Okinawa Office of
icati Okinawa Police i in

March 2015)

Tohoku Area Cybersecurity Liaison
Committee
[Secretariat] Tohoku Bureau of Telecommunications, Tohoku

Bureau of Economy, Trade and Industry (established in October
2021)

Kanto Cybersecurity Liaison

Committee

Shikoku Cybersecurity Network

[Secretariat] Shikoku Bureau of Telecommunications, Shikoku
Bureau of Economy, Trade and Industry (established in December
2022)

Kanto Bureau of Telecommunications, Kanto Bureau of
Economy, Trade and Industry (established in March 2021)

Shinetsu Cybersecurity Liaison
Committee
[Secretariat] Shinetsu Bureau of Telecommunications, Kanto

Bureau of Economy, Trade and Industry (established in January
2022)

Tokai Cybersecurity Liaison
Committee

[Secretariat] Tokai Bureau of Telecommunications, Chubu Bureau
of Economy, Trade and Industry (established in August 2020)
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Section 7

1. International competitiveness in the communications infrastructure market
(Figure5-7-2-1 in White Paper)

Market share of 5G base stations (in amount)

Five companies from China, Europe and Korea have 97% of the global share of portable base stations
(in the 1st to 3rd quarters of 2019). Share of Japanese companies is around 1.5%.

FUﬁTSU Fujitsu (Japan) 0.7%

Cisco Systems — wi]uat]1s
(US)0.7% Cisco

Others 0.9%
NEC | ¢ ZTE ) (" However, Japanese )
NEC (Japan) | (China) w b
0.8% & A enterprises have around
- - 30% global share of
:?J‘;V\YVEE“ electronic components that
o= Base station Cin | S et
Samsung market (-5G) oy have i
Electronics About 3 trillion yen They may have potential
(Korea) (2019 Q1-Q3) / competitiveness toward
Beyond 5G.
- (Source)
1118!6% // JEITA Statistical Handbook
Nokia a8 / 2022-2023
(Finland) / Ericsson ~ g
NOKIA - (Sweden)
>

(Source) Prepared by MIC from IHS Markit material ~ ERICSSON

2. Beyond 5G (6G) R&D by the governments of other countries
(Figure5-7-2-2 in White Paper)

@ The “CHIPS and Science Act of 2022," which provides $52.7 billion (about 7 trillion yen) in support for the production
The United and research and development of semiconductors and $20 billion (about 3 trillion yen) in support for the
States development of Al, quantum computers, and advanced technologies such as next-generation communication
standards (6G). was enacted (August 2022)
Europe EU, Germany and Finland governments invest 1.85 billion Euro (about 240 billion yen) in total in 6G R&D (as of March
2022)
@EU decided 900 million Euro investment in 6G R&D in the next R&D program Horizon Europe (2021-2027) (March
2021)
EU @ SNS JU secured 2 billion euros (about 260 billion yen) in total from the public and private sectors, including the
above 900 million euros (March 2022)
Germany | @Decided to invest 700 million Euro in total in 6G technology R&D (2021 to 2025) (April 2021).
. @ Started 6Genesis Flagship Program and budgeted 250 million Euro (about 33 billion yen) in eight years from 2019 to
Finland
2026 (May 2018)
@ The Skolkovo Foundation announced a project to develop Russian 6G communications devices at the Skolkovo
Russia Institute of Science and Technology (Skoltech) and the Radio Research and Development Institute (NIIR), with an
investment of 30 billion rubles (approximately 64.4 billion yen) from 2023 to 2025 (July 2022)
China @ Released a digital economy plan to enhance 6G R&D as part of the 14 th five-year plan (January 2022)
s @ Ministry of Science and ICT (MSIT) announced a 6G R&D action plan, including 220 billion won (about 21 billion
yen)investment by 2025 (June 2021).

*The exchange rate at the time of publication was used for yen conversion.
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3. Trends of communications trafficand energy consumption in the ICT field
(Figure5-7-2-3 in White Paper)

Increasing trend of communication traffic

(Gbps)
27,500
25,000 || =@~ Communication traffc (actual values) 23:899
Communication traffic (estimation
22,500 based on the actual values
before the COVID-19 pandemic)
19,821
20,000
19.025
17:500 54% increase
15,509
15,000
650
12,500
10,000
As a result of changes in lifestyle caused by the.
7.500 COVID-19pandemic, communication traffic increased
greatly over the values estimated based on the past actual values
5,000 | | | | | | |
%) N O N ) N H
O @ @ O 9 %“’Q o> w\g
O I R IR

Source: MIC (2021), Prepared by the secretariat based on the
totaled result of the internet traffic in Japan

Prediction of power consumption related to

ICT infrastructure (datacenters and networks)

25000
(Unit : TWh/Year)

20000 7
7
9000
15000 7
%,
10000
5000 121000
23 93
0 14 -90-
2018 2030 2050
[ Data centers  [ZZZ Network

*Estimation with a certain assumption of
power consumption efficiency of routers, etc.

Source: JST Center for Low Carbon Society Strategy (2021)
Proposal for policy planning toward low carbon society Impact of
the progress of the information society on energy consumption (Vol.3)

4. Strategy to accelerate research and development and social implementation of Beyond 5G (6G)
(Figure5-7-2-4 in White Paper)

years

Promote tog

countries

Research and development strategy

@ |dentify important research and development programs the
government must focus on
« Technologies that are

strengths of Japan and that
can lead the world when
combined (focusing on [1],
[2], and [3] above)

* Must accelerate research
and development through
intensive national
investment

« Should create a framework
that allows for budgets
spanning multiple fiscal

emer
€ Intellectual property and standardization strategy

@ Promote Japan's desired network architecture, and the open and closed
strategy resulting from important research and development programs
[Open (cooperative) area]
« Lead the international standardization of network architectures and
key technologies at ITU, 3GPP, etc., in cooperation with willing

[Closed (competition) area]

« Identify core technologies based on the results of research and
development programs, establish rights or secrecy, and secure
these as a source of Jay petiti

[1] Fully-optical network technology
Create ultra-high speed and energy-saving communications

infrastructures
Optical

=

[

(optical network

processing

Expand i
land, sea, and air

coverage to connect

——

Reallze a safe and reliable communications environment

[2] Non-terrestrial network technology

[3] Secure virtualization and integrated network technology

Social implementation strategy

@ Accelerate social implementation and
implement networks one after another

[From fiscal 2024]
« Technology verification in advanced user
areas including public organizations ([1] and
[31)
[From fiscal 2025]
* Global release of information at Expo 2025
held in Osaka
[From fiscal 2026]
« Expansion of functionality for [1] and [3]
technologies, and gradual area expansion
« Expansion of areas nationwide and globally
by combining [2] technologies

@ Position the results of imp:

Promote together
Overseas implementation strategy

and
their i

as global
5G key

communications carriers

+ Use the social implementation strategy (early and sequential implementation in
domestic society) tO spread information about usefulness to the world and
promote the establishment of global de facto standards

« Promote the introduction of research and development results among
global communications carriers, while collaborating appropriately with
leading global vendors

and p

176



5. Act Partially Amending the Act on the National Institute of Information and Communications Technology and Radio Act
(Figure5-7-2-5 in White Paper)

Act Partially Amending the Act on the National Institute of Information and Communications Technology and Radio Act (Act No. 93 of 2022)
| y budget, don D ber 2, 2022]

[Related to

» In order to promote the creation of innovative information and communications technologies that will serve as the
foundation for Japan's economic and social development in the future, NICT will establish a research and

development fund.
*NICT: National Institute of Information and
1. Summary of revisions Communications Technology
(1) Revision to the Act on the National Institute of Information and Communications Technology
Stipulates that NICT establish a fund (ICT Research and Development Fund) to be allocated to cover costs required for research and
development through public recruitment for the creation of innovative information and communications technologies.
Major revisions: Establishment of fund, separate accounting of fund operations, report to the Diet each fiscal year, abolition of the current time-

limited fund

(2) Revision to the Radio Act
Clarifies that subsidies for research and development that contribute to the effective use of radio waves financed by radio wave usage

i
fees may be allocated to the fund, and stipulates that the remaining amount of the fund and other usage of the fund be studied and
publicized each fiscal year.

2. Effective date
The date specified by Cabinet Order (December 19, 2022) within a period not exceeding one month from the date of official

announcement (December 9, 2022).
Provided, however, that the revision pertaining to the abolition of the current time-limited fund shall be made on the date specified by

Cabinet Order within a period not exceeding six months from April 1, 2024.
(Execution)

Companies and
universities

NIC; | Creation of
innovative

Assistance/ information and

communications

Subsidies consignment -
MIC ICT Research and (echigcgies
ey Development Fund
— wlfun
o~y

6. Global quantum cryptographic communications network

Satellite networking technology
Satellite mounting
device/system

{ \\ ) technologies
) ) L
-u& ¥y )* ‘*‘a
\ \ Terrestrial long-distance linking

technology

Terrestrial-satellite network O Quantum communication
— o 0 nﬁ

Coordination/construction/operation

technology Z O

Technology for quantum
cryptography between
satellite and ground

Quantum
Quantum cryptograph
ryprograpny cryptography devices

devices ] -
(Sender side) (Receiver side)

Terrestrial relay
technology
.

Technology for broad —area
networking of quantum
cryptography

<

T
I

Quantum repeater
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7. Multilingual translation technology

Priority language

. (at a practical level)
Multlllpgual sReec.h 17 languages
translation application

BRETOTEARZ VoiceTra Transmitting sounds inputted to
= . ice i X Japanese .

HZTLESL, Voice input - - a server in the networl Ererinsh Spanish
Pt — N Cifliees Brazilian Portuguese
FETonseRLT K Filipino
smRLELE orean Arabic
a— : el Italian

ndonesian @
[rE———— Viethamese I~
" Hindi
N EUEES Russian
EXO0 Translated sounds return from the French
Please tell me how to — server in the network

( ) Voice output - -
get to the station. v" Nepali, Khmer, and Mongolian will be added to

support foreigners visiting and residing in Japan.
v Ukrainian language will be added with the aim of
handling Ukrainian refugees

8. Efforts to further advance multilingual translation technology

Eliminate language barriers in the world
—Evolution from “serial translation” to “simultaneous interpretation” and further progress in social implementation—

Realize global and stress-free exchange
- Further advance multilingual translation technology and its social implementation to eliminate “language barriers” in the world and realize a society where everybody
freely exchanges with people around the world.

n Strengthen business capabilities and realize a true convivial society

VISIon - Make Al capable of simultaneous interpretation at international conferences and business discussions to expand business opportunities of enterprises and promote
overseas collaborations, etc.
- Eliminate language barriers in exchange with and daily life of foreigners visiting or staying in Japan who are expected to in crease across the country including rural areas.

Enhance Japan’s presence

- Toward EXPO Osaka, Kansai in 2025, realize multilingual real -time talks and simultaneous interp ion ibif and visitors of pavilions and lectures.
- Offer “Omotenashi” to people gathering from around the world to increase value and appeal of Japan in economic/social activities at home and abroad.

2020 Translation to support daily life and business (Conversation Level)
2025 Simultaneous translation that considers context, intention of the speaker, etc. (Discussion Level)

- Highly prompt and { P that i the context (flow of i i ion of the speaker, surrounding
conditions, cultural background and other factors
- Expand the priority languages for the multilingual translation technology based on the “Comp i for A and Coexi: of Foreign

multaneous interpretation capable of severe negotiations (Negotiation Level

Share a roadmap to achieve the goals toward 2025 and pr: te specific acti in an industry demi t ation.

Action

Develop the world’s top level Al research base to rt ad! d Il pr i hnology.

PP

Project 3 Social of interp Y 2025 EXPO in Japan
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Impact of solar flares on the Earth

Generation of flare

Corona gas <
g »( N j%
Communication/broadcast
electrification

satellites
Observation satellite

Navigation positioning
satellite (ex. GPS)

‘Shortwave commu
interference

il At . . Influence on power
. % transmission lines

y ) Shortwave communication/
Ship radio broadcasting

Satellite

@ operation Navigation/survey

Emergency radio/ FM broadcasting

(Source) MIC, Material of the Study Group on the Advancement of Space Weather Forecasting (the 1st session)
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Policy Focus -2

1. Beyond 5G (6G) features

18 | 26 | 36|

Introduced 1979 1993 2001

Key features

Always-on Internet 0 .
8 High speed/Large capacity
connection ] L (to 10 Gbps)

-'.' - .1
Data Internet
Voice only ommunication usage
(to 28.8 kbps) (to 14 Mbps)
= o -+ .

4G 5G Beyond 5G (6G)

2010 2020 From 2030
® Devices o C ication at all locati
linked using interlinked devices
Ultra-low power Ultra-safe and
‘consumption reliable
Multiple it
connections

(million devices per kmi)

Low delay
(about 1 ms)

Creation of sustainable
©1/100th and new value 0 Sesuily @il it
current power, all times
Instant recovery from
! Even more asdevanced than| disaster or outage
1

Many multiple
concurrent

Ultra-high speed/Large
capacity A
connections

Ultra-low delay

© 10 times 5G
(access speed)
© 100 times faster

© 10 times more

© 1/10th the delay
56 connections than

of

(o1 Ez) (core communication speed
Usage {
l Car phones | Feature phones ‘I Smartphones Smartphones, devices, i home SEensors...
i
|
= ’ "
“ B - O
. y ¥
=
, : |-} LB L
Function Voice only f./ Foundation for all industrial and social activities
Cameras o (Society 5.0)
Phones Email — =
.~ Crucial infrastructure for daily life

| Means of communication

2. Society of the 2030s realized through Beyond 5G (6G)

(Figure1 in White Paper)

Green and environmental energy

Realization of carbon neutrality in the ICT industry in
2040 (green of ICT)

Contribution of ICT to carbon neutrality in 2050
(green by ICT), etc.

Enhanced international competitiveness and
economic growth

Open and fair Beyond 5G market environment, etc.

A sustainable society
"Sustainable”

. Digital Garden City Nation Concept
A society where everyone

n flourish "Inclusive"”

Use of digital technologies in rural areas, transition
from unipolar concentration to decentralization
Creating local growth industries and ensuring local
transportation logistics

Energy consumption in local production areas, etc.

Health/medical care and social life extension

Data health, remote medical care, living to 100,
etc.

Work style reforms

Advances in remote work environments, etc.
Social vision of the 2030s
Robust and dynamic society

A society in which people can
work safely "Dependable"

— I
(Beyond 5G Promotion
Strategy)

St-COVID-19 society

Overcoming time and distance constraints
Social distancing, etc.

Guaranteed economic secur

Ensuring necessity and autonomy through
developing key technologies related to
Beyond 5G

Disaster prevention, disaster reduction,

and a stronger nation
Disaster observation and prediction,

Realization of Society 5.0

and disaster information sharing
Stronger information and
communications infrastructures, etc.
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3. Beyond 5G (6G) use cases
(Figure2 in White Paper)

Construction, real Logistics ;
Finance 3 | Media Energy, resources
estate transportation 9y
ore services going online ®Remote collaboration and | # Tracking and managing #Digital technologies that | #Immersive media #Immersive remote control
3:‘;:‘,::2?; gc',%'::(l:t oints robot remote control packages in warehouses and leave no one behind experiences, including and gutomatlon for safe
ith all P using VR technology logistics, and autonomous #Real experiences using body ownership on-site resource )
with all customers N driving and drone operations N experiences extraction and processing
® Cooperation and #Maintenance for machinery and robots avatars, etc., and high- P o & Infrastruct f
accommodation with high- management and # Logistics support including precision demand #Personalization of nirastructures for
value-added businesses and monitoring through loT maritime routes using forecasting and supply individual viewing common use of recycled
other industries through the and wireless sensing satellites and HAPS optimization using Al environments, etc. data, etc.
use of Al and transaction data # Seamless flight and railway # Autonomous and resilient
transfers, automatic networks using Al
operation, etc.

Machinery, electrical

Automobiles equipment, factories

Bevond 5G serving as the foundation for all industrial and social activities in the
2030s

B Ultra-fast large-capacity services
B Services requiring ultra-low latency

B Services where many loT sensors are
connected simultaneously

B Freedom from time and place constraints

B Stable and secure provision of quality of service
required by users

®Support of safe driving
through use of high-
precision vehicle
detection and prediction

#Creation of dynamic
maps using real-time
images of road and traffic
conditions

4 Unmanned factories using
loT and robots

@ High-precision remote
control of machinery using
XR, etc.

4 Smart farming through use
of automation, advanced
functions, and remote
control of farming
equipmen

Food, agriculture Distribution, retail, Medical Public, government, | Disaster prevention, Space, HAPS
wholesale education local communities

#Automatic operation of ’Advances in transportation 4 Remote surgery using high- | #One-stop administrative | ®Disaster prediction systems, = 4 Development of smart cities
unmanned tractors and and delivery to ensure resolution video and systems with Uls to allow rescue and evacuation and the elimination of the
control and remote convenience in all regions | communications technology users access to training support systems, digital divide through the use
monitoring of agricultural 4 Acquisition, linking, and # Real-time acquisition of procedures from and evacuation guidance of communications
chemical spraying drones distribution infrastructures biometric information using anywhere systems infrastructures that use

®Remote monitoring of of data throughout supply sensors, and health @Remote education witha | ®Use of HAPS, etc. to ensure HAPS, etc. to cover land,
crops and livestock by chains management using Al sense of presence using communications sea, and air

diagnosis infrastructures jnghe event = #Remote control of activities in

XR, etc. of disasters outer space from the ground,
= etc. w

sensors, caniras, etc.
P bl
= ovol® od &%

&

rd

4. Features and use scenes realized by Beyond 5G (6G)
(Figure3 in White Paper)

« All-optical ing(*) uses 1/100th
the power consumption of other
devices

(*) For the time being, use of
photoelectric fusion technology

« Increased reliability through network
redundancy

« High security at the dedicated line
level by dividing and using light by

wavelength
<Condition>
Ultra-low About 100 ps
New power <Example>
Fully automated
consumpt operation of
ion distribution
<Current status> facilities <Condition>
Repeated conversion of light and N Several 10s to several
electricity ew 100s Gbps
T S Ultra-low <Example>
Light > Electiciy > Immersive experiences
‘ E‘m"i'y\ e 1 delay and entertainment with a

sense of presence
(metaverse, etc.)

ok

Sourc:Dats fom o scrtara o e Techology Sty
Corrites (269 rctng)

<Condition> z o S s
I - - Ultra-high Several million to several tens
o - speed/Large of millions of devices per km?
capacity <Example>
Simultaneous
monitoring of
multiple vehicles . + 100% coverage
(VET with multiple N : of the country
muItipIe sensors " including sea

and air
concurrent
connections

<Condition>
to 10 Gbps
Download a two-

hour movie in three 0
seconds Scalability
(non-

High .
spesdilrge terrestrial
capacity systems)

New + Optimal network operation using Al
Pl Multiple + Open RAN
Movie playback concurrent - I pe!
(YouTube, etc.) connections <Current status>

Communication not
lpossible except at
ground base stations New

Beyond 5G
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5. Major challenges for Beyond 5G (6G)
(Figure4 in White Paper)

(issue 1) Intense international competition

® Japanese vendors lag behind others in
the global 5G communications
infrastructure market (but have potential
competitiveness in electronic components)

® Foreign countries are aggressively
expanding research and development
investment to take the lead in 6G, and
are rapidly developing research plans
and other concrete measures

el
FUﬁTSJ cisco
NEC Fuijitsu (Japan) | Cisco Systems ws)
0.7% 0.7%
NEC (Japan) 0.8% 7% oter

Accounts for about 30% of
the global market share for
electronic components
embedded in smartphones
and other devices, and has
the potential to compete in
Beyond 5G.

A

Huawei
(chia)

gi' ZTE 1L1% “\N‘
o

TN %
6%/ e son|
{ market o0

Samsung
Electronics
(Souh Korea)

\ .

N\ / .
1% S Source:
JEITA Statistical Handbook
2022-2023

Nokia (Fininc)

NOKIA

8% Erikson

o (Sweden)
=

(Issue 2) Power consumption for information and
communications

® Changes in lifestyle and expansion of
information processing greatly increase
traffic and power consumption in
communications networks

® Further increases are expected, and it will be
difficult for Japan to achieve its international

technological innovation

commitment to carbon neutrality, without further *

<Changes in COTmUI’":a"O"S traffic in <Power consumption forecast for ICT infrastructures (data\
apan:

= centers, networks)>

(Issue 3) Promotion of digital technologies as a

national strategy

® Aim for a switch to digital where everyone can play an active role and no one is left behind (Digital

Garden City Nation Concept, etc.)
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6. The ideal Beyond 5G (6G) network

Services

@, Satellite
X

&
N R3S

& JProviderC

Network
platforms

Fully-optical
network

Network
infrastructures

Devices,
systems,
terminals [

c fusion Autonomous

Factories, loT
device computing ~ Smartphones  © o cameras vehicles

Drones

(Source) Information and Communications Council, Summary of the interim report on the “Information and Communications Technology Strategy for Beyond 5G”
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7. 10 Beyond 5G (6G) research and development issues for industry, academia, and government

(Figure5 in White Paper)

' Fu”y'olpstis;; :uetwork ' Open netlzzlrjlftichnolo
technology P 9y

| Eliminate the risk of vendor
lock-in and create a
competitive environment in a
fair Beyond 5G market

W Convert to fully-optical wired
networks to provide ultra-high
speed, large capacity, ultra-low
latency services with ultra-low
power consumption

y

Issue 3 Issue 4 " Issue 5
ICT equipment and Network orchestration Wireless network
device technology technology technology

| Efficiently and reliably connect
ultra-high-speed, large
capacity radio frequency
communications from base
stations to terminals

M Flexibly allocate network
resources and provide services
according to user needs

W Introduce optical technology in
ICT equipment and devices,
and implement ultra-low
latency and ultra-low power
consumption communications

I Autonomy ”Ullra—safe and rehab\el

Ultra-high speed, large capacity,
ultra-low delay

infrastructures
% v Ultra-low power hi i
Ultra-high speed, large capacity, Autonom: " ] Ultra-high speed, large capacity,
| ultra-low delay i 50"5”’_“""?"_ ultra-low delay

Ultra-low power
consumption

’_)—-r?%-,__‘ ;
S e = C
57
———— )
. i @ & O
-V e = of < [
4G/5G RU vOU veu CoreNW

Issue 7
Quantum network
technology

Issue 6
NTN (HAPS, satellite
network) technology

B Realize cryptographic
communications using
quantum properties, and
communications with security
guaranteed by networks

B Achieve 100% coverage of
Japan (land, sea, air, and
space)

W Redundant infrastructures
during disasters

Ultra-low power
consumption

Electrical processing

Issue 8
Terminal and sensor
technology

Beyond 5G service
application technology

E2E virtualization
technology

B Maximize Beyond 5G
capabilities to solve social
issues and enrich people's
lives

B Ensure end-to-end quality of
service by virtualizing networks
(including terminals)

B Switch to continuously
evolvable software

m Utilize millimeter and terahertz
waves for ultra-high speed,
large capacity mobile
communications applications

Ultra-high speed, large capacity,
ultra-low delay

| Ultra-safe and reliablel

I Scalability IIUItra-saVe and re\iablel

O ¥R O

I Scalability |

Many multiple
connections

| Autonomy IIUItra—safe and re\iablel

8. Strategy to accelerate research and development and social implementation of Beyond 5G (6G)

[}
government must focus on
 Technologies that are [
strengths of Japan and

Create ultra:

infrastructures
that can lead the world & —
when combined (focusing [—

on [1], [2], and [3] above)

Research and development strategy

Identify important research and development programs the
[1] Fully-optical network technology

speed and energy-saving communications

Electrical processing

Social implementa strategy

@ Accelerate social implementation and
implement networks one after another

opical procesaliy [From fiscal 2024]
’ « Technology verification in advanced user areas
i including public organizations ([1] and [3])

(optical network

Must accelerate research
and development through

[2] Non-terrestrial network technology

sion

[From fiscal 2025]
« Global release of information at Expo 2025 held
in Osaka

connect land,

intensive national " Expand
. + Expand co
investment | sea, and air

Should create a framework
that allows for budgets
spanning multiple fiscal
years

Promote together

Intellectual property and

standardization strategy

@ Promote Japan's desired network architecture, and the
open and closed strategy resulting from important
research and development programs

[Open (cooperative) area]

« Lead the international standardization of network architectures and key
technologies at ITU, 3GPP, etc., in cooperation with willing countries

[Closed (competition) area]
« Identify core technologies based on the results of research and

source of Japanese competitiveness

coverage to

. Realize a safe and reliable communications environment

development programs, establish rights or secrecy, and secure these as a

[From fiscal 2026]
« Expansion of functionality for [1] and [3]
technologies, and gradual area expansion
« Expansion of areas nationwide and globally by
combining [2] technologies

Promote together

Overseas implementation strategy

Position the results of important research and development programs
as global Beyond 5G key technologies, and p! te their introducti
among overseas communications carriers

Use the social implementation strategy (early and sequential implementation in
domestic society) to spread information about usefulness to the world and
promote the establishment of global de facto standards

Promote the introduction of research and development results among global
communications carriers, while collaborating appropriately with leading global
vendors
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Section 8

1. Japan Platform for Driving Digital Development

(Figure5-8-2-1 in White Paper)

Japan Platform for Driving Digital Development: JPD3

Japanese companies

Telecommunications carriers

ICT vendors

ICT startups
Trading companies
Consultants
Financial institutions

Information sharing among related parties

v Provision of event information
v' Construction of related information

Examples of Digital Technologies

5G / Local 5G
Land broadband
Data centers

and themes

Cyber security
Team Analysis of
\ countries, regions
formation

Medical and health
ICT

Disaster prevention
ICT

Agriculture ICT

Consideration of
specific projects

Overseas development using
Japan'’s digital technologies

Organize working
detabase Sharing of groups on specific
Related ministries and agencies Related organizations information on countries /regions | 1 Coordination for
member or themes the formation of
Ministry of Economy, Public-private funds and companies individual projects
Trad d indust other domestic .
rade and industry organizations Promotion of Advice from
Other related ministries . N .
and agencies International networking among advisors
organizations members

2. Support through the Fund Corporation for the Overseas Development of Japan's ICT and Postal Services (JICT)
(Figure5-8-2-2 in White Paper)

Holds 1/2 or more of the total
number of shares (based on voting
rights) at all times

Private
company

T3

Borrowing and corporate bond
issuance

(can also be government-
guaranteed)

Government

Private financial
. - . 1Y
institution P —— [
[ :s
Institutional [~~~ =57
investor, etc.

Provides hands-on support
integrated with funding

(Japanese company)

‘ Private company instituti
institution

‘ Private financial
]

Company receiving support 4
(Local SPC, etc.) \‘, ......... )

Investment,
etc.

Public organization
(JBIC, JICA, etc.)

Private company
(local company)

Provide telecommunications, broadcasting, and postal services overseas
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3. Examples of overseas implementation of ICT
(Figure5-8-2-3 in White Paper)

Specific cases
4 )

Optical undersea cables 5G including Open RAN

> One of the three major companies is Japanese. > Currently developing Open RAN devices for
g > Undersea cable (main line) between the U.S. open and secure networking.
5 22%3:332%?;8;"]2‘3:3 tt%":fjlasu’ i‘r’]:;"g a » Conducted demonstrations mainly in developing
= Australia. The order for this work was received countries in Asia and South America.
35 by a Japanese company. o R e
b Distributed Unit(DU)
4 ‘
© fasd
(=
=
- Ditributed Unit(DU|
s i nnnugn STATE! ety
2 B0 dTMphoNESI st i
a m S ,

) % Bomaram etk Base station Upstroam rom netbwork

ICT for remote medical care ICT to improve agriculture
s > Demonstrated medical ICT using » Demonstrated ICT utilization models to
p mobile and cloud technologies to promote agricultural efficiency, mainly in
E realize early disease detection and Central and South America and Africa.
S preventive medical care. . > Orders received from Colombia, etc.
g=2) » Orders received from Chile, Brazil,
(=] etc. — T A A A e

mossroront & 3 » O syor
’ .il : ‘%z L a8

4, History of G7/G20 ICT/digital discussions (overview)
(Figure5-8-5-1 in White Paper)

Realization of digital society and Society 5.0
Achievement of SDGs

2016 Development and spread of loT, emergence Development and spread of Al, switch to digital in
of Al all fields

[Discussions at G7]

G7 ICT and Industry ST G7 Digital Technology G7 Scienceand
Ministerial Meeting T Ministers’ Meeting fecncayilinstels
eeting Meeting
(Italy) Sept. 2017 (Canada) March 2018 (France) May 2019 (U.S.) May 2020
Development vision for Common vision for International collaboration on Al Cooperation on launching
Free flow of information human-centered Al Al development Handling harmful information online GPAI
International discussion on Al . . Free flow of information
Inclusive growth (SDGs) [Discussions at G20] ‘_'
G20 Hangzhou Summit G7 Digital and Tech
Digital Economy Task Force Ministers' Meeting
(China) Sept. 2016 (UK) April 2021
Diversification of ICT
G20 Digital Economy Ministers Meeting infrastructures
(Germany) April 2017 Digital technology standards
DFFT roadmap
- - . Digital competition
G20 Digital Economy Ministers Meeting Internet safety

(Argentina) Aug. 2018

G7 Digital and Tech
Ministers' Meeting

G20 Ibaraki-Tsukuba
Ministerial Meeting on Trade and

Digital Economy (Germany) April 2022
June 2019
Switch to digital
G20 Digital Economy Ministers Meeting and environments

(Saudi Arabia) July 2020 Standardization

[2019 G20 (Tsukuba, Ibaraki)] c Datﬁt.
i ievi . Py T ompetition
g fx;‘m‘;‘%g{f“ achieving SDGs through the Meeting of G20 Digital Ministers eSZfelt)I/
[2] Promote the free flow and use of data (Italy) Aug. 2021
[3] Formulate Al principles and present a vision of Al
society L G20 Digital Economy Ministers Meeting (Dbl F“f"":y MI;I;W! plostng)

[4] Ensure security in the digital economy (Indonesia) July 2022 (India) Aug. 2023
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5. International Telecommunication Union (ITU) organization
(Figure5-8-5-2 in White Paper)

Deputy Se

General Secretariat (GS)

Secretary-General (D. Bogdan [U.S.])
ecretary-General (T. Lamanauskas [Lithuania])

Plenipotentiary Conference
Top decision-making body, 193 member countries/regions, meets

every four years

Council
48 member countries, meets annually
T

ITU Radiocommunication Sector (ITU-R)

1
Telecommunication Standardization Sector
(ITU-T)

World

Conferences

Assembly
(RA)

Meets every three to four years

World Telecommunication
Standardization Assembly
WTSA)

Meets every four years

Radio Regulations Board

12 part-time members

(S6)

ns Study Group)

Telecommunications Standardization Study Group
(SG)

Radiocommunication Bureau (BR)

Director of Radiocommunication Bureau
(M. Maniewicz [Uruguay])

 Telecommunication Standardization Bureau (TSB)

Director of Telecommunication Standardization Bureau
(Seizo Onoe [Japan])

1
ITU Telecommunication
Development Sector (ITU-D)

Conference
(WTDC)
Meets every four years

Forld Telecommunication Development

Telecommunications Research Study Group

Telecommunication Development Bureau (BDT)

Director of Telecommunication Development Bureau
(C. Zavazava [Zimbabwe])

6. Global Digital Connectivity Partnership (GDCP)
(Figure5-8-6-1 in White Paper)

GDCP concept

Toward secure connectivity and vibrant digital economies with cooperation of Japan and the United States, GDCP promotes: [1]
cooperation in third countries, [2] multilateral collaboration and [3] bilateral collaboration with a view to global development
(especially 5G and Beyond 5G)

Cooperation in third
countries

Cooperation for ICT infrastructure development and human resource development in third countries (with focus on
the Indo-Pacific, but including other regions)

M Enhanced collaboration in multilateral frameworks including ITU, G7/G20, OECD and APEC

M Investments in R&D environments for 5G and Beyond5G (6G)

Policy Focus -3

1. G7 Summit and related ministerial meetings
(Figure1 in White Paper)

Niigata City, Niigata

Finance Ministers and Central Bank
Govemors' Meeting

5/11-13

5/12-15

Toyama and Ishikawa (co-host)
Education Ministers' Meeting

Kurashiki, Okayama
Labour and Employment
Ministers' Meeting
4/22-23

Hiroshima City,
Hiroshima

Nagas:
Health

5/13-14

aki City, Nagasaki
Ministers' Meeting

Miyazaki City, Miyazaki
Agriculture Ministers'
Meeting

4/22-23

Karuizawa, Nagano
Foreign Ministers' Meeting
4/16-18

.\

Sapporo, Hokkaido

Ministers' Meeting on Climate, Energy
and Environment

4/15-16

Sendai, Miyagi

Science and Technology
Ministers' Meeting
5/12-14

Nikko, Tochigi

Ministerial Meeting on Gender Equality and
Women's Empowerment

6/24-25

Mito, Ibaraki
Interior and Security Ministers'

Shima, Mie
.\ Transport Ministers"
Meeting
6/16-18

Meeting
12/8-10

Takasaki, Gunma

Digital and Tech Ministers'
Meeting

4/29-30

Takamatsu, Kagawa
Sustainable Urban
Development Ministers'
Meeting

717-9

Sakai, Osaka
Trade Ministers' Meeting
4/4,10/28-29
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2. G7 Digital and Tech Ministers' Meeting in Takasaki, Gunma

(Figure2 in White Paper)

Section 9

| Digital and Tech

HW\

Mlnlsters Meeting

kasaki Gunma April 29°30,2023

1. Post office-style kiosk terminal
(Figure5-9-2-1 in White Paper)

Dlgltal and Tech
M|n|sters Meetmg

Post office-style kiosk terminals (concept)

[User lobby]
Application terminal

[1] Operate device and receive a receipt

[Back office]

Post office counter
[2] Give the receipt to postal worker

[3] Pay fee and receive certificate

Multifunction device

| J-LIS issuing center infrastructure

2. Project to Promote Cooperation between Post Offices and Public Regional Infrastructures

Dedicated terminal LAN

(Figure5-9-2-2 in White Paper)

Local issues

« Aging population and low
birth rate
« Support for use of digital
technologies by local
residents
« Safety confirmation during
disasters
* Measures for vagant
houses, etc. }_ . Demons
m -~ trations
& pymMIC

Project to Promote Cooperation between Post Offices
and Public Regional Infrastructures

[Public regional infrastructures]

Japan Post, post offices

=

=g

* 24,000 offices

nationwide (personnel, Use of digital
support, delivery) technologies
* Accumulated data
« Regional trust, etc. ' ‘
L

EEEn
aEEEe
L L ]
= -

[Proposed demonstration topics]

(Example)

Local community utilization of
Post Office Digital Mapping
Platform

Implementation of online
medical care in post offices

Post Office Digital Mapping]
Platform

Py
=%

(Example) (Example)
Establishment of post office
sensor functionality to
complement smart cities

mar cities

‘Standard API
Standard dataset

‘Support for disaster victims
through linking data

through

linking disastor victim information. ot

188

Succoss stories
‘and guidelines.

E

Accumulation of success stories
Preparation and publication of
guidelines

Use post offices to solve local
issues nationwide



3. Regional demonstrations
(Figure5-9-2-3 in White Paper)

Linking Individual Number Cards and
transportation-related IC cards at post
offices (Maebashi, Gunma)

noe
Ma

Public use of post office drones in hilly . .
. . . Shopping services at post office
and mountainous areas (trial delivery of .
) ) : counters (Yatsushiro, Kumamoto)
emergency relief supplies during
disaster) (Kumano, Mie)

(Source) Lower center image: Created by ACSL Ltd. with Google Earth (Map data © 2022 Google)
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