
2025.09.18

Hiroyuki Morikawa |  The University of TokyoHiroyuki Morikawa |  The University of Tokyo 1

Hiroyuki Morikawa |  The University of TokyoHiroyuki Morikawa |  The University of TokyoHiroyuki Morikawa |  The University of Tokyo

2025 7

2

作業班資料1－5



Hiroyuki Morikawa |  The University of TokyoHiroyuki Morikawa |  The University of TokyoHiroyuki Morikawa |  The University of Tokyo

AI Web
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New Low-Cost Operators
Had no masts, renting space from a towerco
Had no RAN equipment, renting it from the suppliers along 
with a maintenance contract from them
Had no core network, buying it as a service from a 
hyperscaler
Had no shops or physical presence, performing all activities 
online
Had no central office, using rented premises
Potentially, had no direct customers, selling wholesale 
capacity to MVNOs who handle the customer relationship

                   The End of Telecoms History by William Webb, 2024.
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AI TensorFlow, PyTorch Google Colab, 
Jupyter Notebook MNIST, ImageNet

Kaggle

MATLAB NVIDIA Sionna

Google Colab

PF
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ニュースをニュースを突く

通信

日本製の通信機器、消滅の危機

堀越 功
ほりこし・いさお

が効かなくなるようなことはしな
い」。あるNECの幹部はこのよう
に打ち明ける。ただNECの通信イ
ンフラ事業は、開発費を抑えるな
どして効率化が進む。防衛関連事
業などへの人材シフトも進めてお
り、事業が縮小へ向かっているの
は事実だ。
　日本の通信機器ベンダーのこの
先の勝ち筋はどこにあるのか。も
はや中国・華為技術（ファーウェ
イ）やエリクソン、フィンランド
のノキアといった通信機器大手と
の差を日本勢が縮めることは難し
い。
　安全保障や国益の観点で、どの
技術分野にフォーカスすべきなの
か。そもそも日本に通信機器ベン
ダーが数社存在することが過剰で、
生き残るためには1社でまとまっ
た方がいいのではないか。

　日本の通信機器ベンダーはこの先
も生き残れるのか。霞が関ではこんな
危機意識が広がっている。日本勢の
勝ち筋を見いだす議論が始まる。

　「このままでは5年後に、日本か
ら通信機器ベンダーが消滅しかね
ない」。ある霞が関の関係者は筆者
に対して、このような危機感を訴
えてきた。
　携帯電話の基地局などを開発・
製造しているのが通信機器ベンダ
ーだ。日本にはNECや、富士通
が分社化した1FINITY（ワンフィ
ニティ）、通信インフラ事業に再
参入を果たした京セラ、そして、楽

は、企業のデジタル化需要による
IT（情報技術）サービス分野のけ
ん引によって絶好調だ。富士通は
新光電気工業や富士通ゼネラルと
いった非IT分野の関連会社の株
式を売却。NECも子会社の日本航
空電子工業株を売却するなど、経
営資源をIT分野へと集中させてい
る。
　同じようにNECと富士通が、経
営の主流ではなくなった通信機器
事業を売却するのではないか──。
業界内ではこんな観測が浮上する。
それが冒頭の霞が関における危機
意識を高めている。

生き残れるか最後のチャンス

　経営の視点から見ると、NECや

富士通がIT分野に集中することは
極めて正しい戦略だ。実際、両社
の株価は、こうした経営戦略の正



EchoStar Announces Spectrum Sale and Hybrid Mobile Network Operator (MNO) Agreement, Steps
Toward Resolving Federal Communications Commission's (FCC) Inquiries

August 26, 2025

EchoStar to sell 3.45 GHz and 600 MHz spectrum licenses to AT&T for approximately $23 billion.

Boost Mobile will continue to compete in the U.S. wireless market as a hybrid MNO, offering subscribers connectivity through Boost Mobile's cloud-
native 5G core and AT&T's cell sites.

ENGLEWOOD, Colo., Aug. 26, 2025 /PRNewswire/ -- EchoStar has entered into a definitive agreement with AT&T to sell the company's 3.45 GHz and
600 MHz spectrum licenses – a total of 50 MHz of nationwide spectrum – for approximately $23 billion, subject to regulatory approval. In addition, the
companies have amended their network services agreement to create a hybrid mobile network operator (MNO) relationship. This transaction is part of
EchoStar's ongoing efforts to resolve the Federal Communications Commission's (FCC) inquiries.

   

The license sale to AT&T will enable rapid deployment of the purchased spectrum to U.S. consumers across the country, as AT&T has the option to
lease the spectrum, pending the closing of the spectrum sale. This arrangement benefits both AT&T and Boost Mobile subscribers.

"I'm enormously proud of the EchoStar team for deploying the world's first Open RAN network in record time, despite industry skepticism and in the
face of the many challenges raised by the COVID-19 pandemic," said Charlie Ergen, co-founder and chairman, EchoStar. "EchoStar and Boost Mobile
have met all of the FCC's network buildout milestones. However, this spectrum sale to AT&T and hybrid MNO agreement are critical steps toward
resolving the FCC's spectrum utilization concerns."
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8Top 10 Telecommunications Stories of 2024

1. China’s Challenge to SpaceX’s Starlink
2025 14,000

2. 6G Terahertz Signals Curve Around Obstacles
THz

3. Qualcomm Brings AI to Wi-Fi
AI Wi-Fi FastConnect 7900 2024

4. European Telcos Wave a Slow Goodbye to Huawei and ZTE
EU 5G Huawei ZTE

5. Low-Power Wi-Fi Extends Signals Up to 3 Kilometers
Morse Micro Wi-Fi HaLow 3

6. Quantum Cryptography Has Everyone Scrambling
PQC (QKD) 

7. FCC Denies a Starlink Bid for Lower Orbit
Starlink SpaceX VLEO FCC

8. Glass Antenna Turns Windows Into 5G Basestations
JTower 5G

9. Wi-Fi Goes Long-Range on WiLo Approach
Wi-Fi

10.Satellites Are Becoming the New Cellphone Towers

IEEE Spectrum (28 Dec 2024)
https://spectrum.ieee.org/telecom-news-2024
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LEGO PC

11 16

45

since 2010 in

countries

+560,000

Now at

children and youth 
impacted

2022 KDDI

2024

2025 KDDI EXPO KDDI

2025 9 KDDI
/AI/

2025 9

● Connect to learn
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Mobile

AI

Cloud

Mobile 
telephony

Mobile 
broadband

Advanced 
connectivity

Three interdependent 
technologies

Sovereign 
cloud

Cloud 
computing

Distributed 
computing

Machine 
learning

Generative 
AI

AI agents 
AI robots
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SA 55%

GSA ” 5G Standalone August 2025”

5G SA

RAN

R
P

SR
R
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P
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R
C

S

SAA

SA

PBAC: Priority Based Admission Control
RCS: Rate Controlled Scheduling
RRP: Radio Resource Partitioning
RPS: Relative Priority Scheduling

Video Messaging

Communications APIs

Voice

Network APIs

QoS LocationIdentity&Security
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Open 5G evolution

Low/mid/high
frequency bands

Technology
trials

Research

3GPP, ORAN 6G 
standardization

5G

Stand 
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Network
slicing

API-driven
monetization

Edge
compute

Cloud Core
Cloud RAN

New
IMT 2030
spectrum

High performance, differentiated networks

AI-driven
automation

Consumer Industries Enterprise SocietyResidential Governments

RedCap
IoT
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1 © 2025 Nokia

Laying the groundwork 
for a thriving 6G future

November 2025

2 © 2025 Nokia 6G Executive deck - Nov 2025

Why – 6G
What – 6G
How – 6G 6G day-one 

– 6G day-one 
6G –
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3 © 2025 Nokia 6G Executive deck - Nov 2025

2G & 3G  
Built mainly for human 

communications 

4G & 5G 
Expanded to support machine 

and IoT connectivity

Humans Machines/IoTs AI agents

6G
Extend further to connect AI 

agents and intelligence

4 © 2025 Nokia 6G Executive deck - Nov 2025

2G & 3G  
Built mainly for human 

communications 

4G & 5G 
Expanded to support machine 

and IoT connectivity

Today’s 
networks 

Excel at connecting people and devices reliably and 
efficiently, optimizing speed, coverage and capacity

They are still predominantly data transport systems

Tomorrow’s 
networks 

Will evolve from connecting data to 
understanding and processing intelligence

They will process AI tokens and inference 
tasks in addition to transmitting data

Humans Machines/IoTs AI agents

6G
Extend further to connect AI 

agents and intelligence



5 © 2025 Nokia

Network-cloud 
continuum 
The future of digital 
infrastructure lies in 
the integration of 
edge and multi-cloud 
platforms with the 
network.

Space 
communications 
With the launch of 
commercial services, 
the Direct-to-Cellular 
(D2C) market is poised 
to expand rapidly.

6G Executive deck - Nov 2025

Quantum 
compute  
Quantum computing 
applications will be 
available broadly, 
consumed as a service.

Quantum
security 
As cryptological 
relevant quantum 
computers come 
online the very nature 
of network security 
must evolve.

Sustainable 
technology
ESG-compliant 
software is on the rise. 
Hardware designed for 
longevity.

6 © 2025 Nokia 6G Executive deck - Nov 2025

Support AI-powered devices 
and new form factors  

Enable new and 
enhanced services 

Unlock new
business models

End-user devices will go beyond 
smartphones. 

With AI agents and TN/NTN integration, 
they will enable more intuitive and 
seamless communication.

Immersive experience, digital twins and 
critical communications that began in 
5G will mature in 6G, reaching scale. 

New services such as sensing-as-a-
service will emerge. 

Networks are evolving into versatile 
platforms beyond traditional 
connectivity.

6G will accelerate this with new and 
enhanced capabilities. 
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Why – 6G
What – 6G
How – 6G 6G day-one 

– 6G day-one 
6G –

8 © 2025 Nokia 6G Executive deck - Nov 2025

Performant
Driving performance, 
network efficiency, 

innovation, and unlocking 
a new spectrum to fuel 

economic growth 

Intelligent
Leveraging AI for network 
design, optimization, and 
operation, while ensuring 
seamless connectivity for 
devices and applications

Sustainable
Supporting a low-carbon, 

circular future, 
whereas fostering 

greater equity for people 
and the planet 

Cyber-resilient 
& secure

Focusing on innovative 
security measures and 

pioneering quantum-safe 
technologies
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Why – 6G
What – 6G
How – 6G 6G day-one 

– 6G day-one 
6G –

10 © 2025 Nokia 6G Executive deck - Nov 2025

6G research & vision 
formulation 

6G standardization & 
industry consensus

6G trials & use case 
exploration

6G commercial 
launch 

First 3GPP 6G workshop meeting, 
Incheon, Korea, March 10th-11th , 2025
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6G will build on 5G’s success and do so in more efficient, 
economical, scalable and sustainable ways

6G day-one basic services set 

Immersive 
multimedia / 
Cloud gaming 

Extended 
reality

NextG mobile 
broadband 

IoT/LPWA-
native support 

Integrated 
global 
connectivity 

Fixed wireless 
access

12 © 2025 Nokia 6G Executive deck - Nov 2025

Development of new 
and existing real estate

Unlock new spectrum  
Improve efficiency in existing bands 

A single architecture 
with a modular design 

A single architecture for smooth 
deployment
Modular radio-protocol design 

A strengthened 
foundation 

Non-Terrestrial Networks to support all 
device types 
Programmable networks and API native  

AI and 
data driven

End-to-end intelligent system 
and enablers 
AI-native framework

Elevated 
sustainability

Green 6G and energy efficiency 
by design

Enhanced 
cyber-security

Security and privacy framework
Quantum-safe networking to counter 
new network threats

1 2 3

4 5 6
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Why – 6G
What – 6G
How – 6G 6G day-one 

– 6G day-one 
6G –

14 © 2025 Nokia

Exploring 
converged 6G and 
AI through 
parallelization 
and acceleration 

6G Executive deck - Nov 2025

Nokia Bell Labs examples

Accelerating
digital-physical 
fusion 

Preparing 
for the quantum 
era

Harnessing 
the full potential 
of AI

Advancing 
beyond a simple, 
scalable, secure 
6G architecture

6G networks will be at the center of a hyper-digital future

SoC

Processing 
Element 
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Why – 6G
What – 6G
How – 6G 6G day-one 

– 6G day-one 
6G –

16 © 2025 Nokia 6G Executive deck - Nov 2025

China

South 
Korea

Japan

Indiaa

Nokia holds key leadership positions within the European (6G-IA) and 
North American (Next G Alliance) ecosystems and is active in India, Korea and Japan.
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Wireless AI Interoperability6G AI-native air interface

Joint research 
collaboration to 
improve performance 
and minimize energy 
consumption 

Joint research on AI-
interoperability 
technology to boost 
wireless capacity and 
performance

ICAS

Explore real-world use 
cases in an industrial 
environment and  
traffic scenarios

18 © 2025 Nokia

6G energy efficiency improvement

(2/2)

6G Executive deck - Nov 2025

6G AI receiver for distorted signals

Off-peak hour Models of EE features

Digital twins for mining operations

Joint research on 
AI-based digital post-
distortion receiver, 
HybridDeepRx, to improve 
6G coverage and efficiency

Jointly evaluating Energy 
Efficiency features by 
combining Nokia’s EE 
model with KDDI’s real 
network data.

Research agreement 
signed to implement a 
cognitive monitoring 
network services, enhancing 
safety and productivity
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Nokia is a member of 6G@UT, a 
funded collaboration between industry 
and University of Texas at Austin. 

In May 2018, Nokia became co-
creator member of University of 
Oulu 6G flagship program.

A landmark industry event created by 
Nokia and the NYU WIRELESS research 
center in 2014 and rebranded in 2021. 

In October 2023, Nokia established a 
6G Lab at its Global R&D center in 
Bengaluru, India.

20 © 2025 Nokia 6G Executive deck - Nov 2025
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