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Where we are ©) NTT

We've already got really great radio access systems.

cyber-physical applications

i

enhanced Mobile Broadband (eMBB)
Ultra-Reliable Low-Latency Communications (URLLC)
massive Machine Type Communication (mMTC)
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Issues

around Tokyo Station
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But 5G & MEC alone would not be able to
sustainably support cyber-physical applications
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(at least in Japan, explained later)



Where we should go : B5G Vision (Proposal) ©)NTT

eMBB, URLLC, and mMTC with Cloud Agility, Elasticity, and Resiliency
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How could we achieve this vision? O)nTT

Marriage between radio and optical networks

with IOWN All Photonics Network (APN)

IOWN : Innovative Optical and Wireless Networks
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IOWN All Photonics Networks (APN)

Direct optical connections achieving guaranteed bandwidth and bounded latency

Today's Network
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RAN Infrastructure with Cloud Agility, Elasticity, and Resiliency@ NTT

CRANSs cannot be sufficiently centralized with dark fibers.

CRAN with Dark Fibers (TODAY)

CRANSs are constrained by the span of access dark fibers
daytime/nighttime population
Il daytime >> nighttime
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Access Dark Fiber
around 1.5km in urban,

around 3km in suburban, I~
less than 7km in rural * A A A
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* based on the design of PSTN subscriber loops,
in other words, due to historical reasons

CO: Central Office

CRAN with APN

CRAN zones can cover both office and residential areas.
Reference: IOWN GF, Mobile Fronthaul over APN PoC
daytime/nighttime population
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Cloud-and-Edge Computing

Edge-Heavy Architecture (TODAY)
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O)nTT

Cloud-and-Edge Computing with APN

Carrier-Agnostic Low-Latency Computing
with a Large IT Resource Pool

Resource-demanding IOWN GF DCI*

computing
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*DCI: Data Centric Infrastructure
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Dependable Radio under Pre-defined Mobility O)nTT

Network operations like airplane flight operations

Airplanes can fly safely because
« They fly along pre-selected routes
« The weather condition of the routes is forecasted.
« The routes and schedules are updated based on the forecast

mmm——) safe routes Predicted Quality - -
\ b~
L

X

radio parameter
selection

air
turbulence
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IOWN Global Forum

No one cannot achieve this vision alone.
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In January 2020, NTT, Intel and Sony established
Innovative Optical and Wireless Network (IOWN) Global
Forum for the future communication

Global non-profit organization for developing the next
generation communication and computing infrastructure
with new technologies, frameworks, specifications and
reference architectures
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IOWN Global Forum Members

Sponsor Members

Accenture Japan HAKUHODO NICT SK Telecom

Chunghwa Telecom Hewlett-Packard Japan Nokia Sony Group

Ciena Intel NTT Sumitomo Electric Industries

Cisco Systems KIOXIA Oracle Japan Toyota Motor

Dell Technologies Microsoft ORANGE VMware

Delta Electronics Mitsubishi Electric PwC Japan Wistron
Ericsson Mizuho Bank Rakuten Mobile

Fujitsu MUFG Bank Red Hat
Furukawa Electric NEC Samsung Electronics

General Members

AISIN HONDA TSUSHIN KOGYO Murata Manufacturing SENKO Advanced Components
ADVANTEST IBIDEN NetApp Shin-Etsu Chemical
AGC Infinera Net One Systems SHINKO ELECTRIC INDUSTRIES
AIOCORE IP Infusion NISSHO ELECTRONICS SKY Perfect JSAT
AJINOMOTO ITOCHU Techno-Solutions Nissan Chemical SUMITOMO BAKELITE
ANRITSU JGC Japan Nitto Boseki Sumitomo Corporation Kyushu
Avago Technologies Juniper Networks NVIDIA Synopsys
CommScope JX Nippon Mining & Metals OKI Electric Industry TELEFONICA
Deloitte Tohmatsu Keysight Technologies Olympus Toppan
Dentsu Group MIRAIT Peers Toshiba
DIC MIRISE Technologies Preferred Networks Toyo Ink SC Holdings 3
EXEO Group Mitsubishi Corporation Qualcomm UNIADEX —
Fujikura Mitsubishi Chemical Renesas Electronics Yazaki
HAKUSAN Mitsubishi Heavy Industries RICOH Q N Q) Q)
HAZAMA ANDO Mitsubishi Materials Santec N4 N4 ¥ v
Hitachi Mitsui Knowledge Industry SCSK {\/‘1/ (\f‘l/ Q"L ‘(’.1/
Academic or Research Members 0 0 0 Dec
The National Institute of Advanced Industrial Science and Technology (AIST) National Research Institute for Earth Science and Disaster Resilience (NIED)
Central Research Institute of Electric Power Industry (CRIEPI) Osaka University
Cloud Computing & loT Association in Taiwan (CIAT) Photonics Electronics Technology Research Association (PETRA)
Institute for Information Industry(lll) Photonics Industry & Technology Development Association (PIDA) As of December 2022
Industrial Technology Research Institute (ITRI) SBI Graduate School
Japan Aerospace Exploration Agency (JAXA) Taiwan Association of Information and Communication Standards (TAICS)
Keio University Tohoku University
National Institute of Informatics (NII) University of Tokyo
Hiroshima University 1 O



IOWN Global Forum Board of Directors

President and Chairperson Treasurer

Dr. Katsuhiko Kawazoe Dr. Geng Wu Dr. Masayuki Hattori

Senior Vice President,
Sony Group
Corporation

Intel Fellow and Chief
Technologist, Intel Wireless
Technologies & Standards,
Intel

Executive Vice President,
Head of Research and
Development Planning, NTT
Corporation

Director Director Director Director Director Director Director

TRE e

Per Beming Brad Booth Gilles Bourdon Ulrich Dropmann Shingo Mizuno Chris Wright Hey-Chyi Young
Vice President, Head Principal Network Vice President Wireline Head of Standardization Corporate Executive Senior Vice President Vice President,

of Standards & Hardware Networks & Infrastructure, and Industry Environment, Officer EVP, Vice Head of and Chief Technology Telecommunication
Industry Initiatives, Architect, Orange Innovation Nokia Corporation System Platform Business Officer Red Hat, Inc. Laboratories,
Ericsson Microsoft (in charge of Network Chunghwa Telecom

Business), Fujitsu Limited
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IOWN Evolution Journey

2022 and beyond
\ / PoC activities \

by each PoC team

PoC Reference

Technology
Documents » Data-Centric-infrastructure-as-a-service PoC Reference [ Technical Eeature PoC ]
- RDMA over Open APN PoC Reference

= Mobile Fronthaul over APN PoC Reference

Find next Work items
| Study items
- Open APN Fiber Sensing PoC Reference

IOWN Data Hub PoC Reference _I?OC
for Specific Use Cases
- Open APN PoC Reference

_ Demonstrate values
- PoC Reference:Reference Implementation Model for
the Area Management Security Use Case K /

Continuous technology updates
through PoC activities

7 |OWN
S\ PoC : Proof of Concept
5

GLOBAL FORUM w RDMA : Remote Direct Memory Access 12
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IOWN APN for EXPO 2025, Osaka, Kansai (Under Study)

Cloud-and-Edge Computing for EXPO 2025
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Osaka MNO =

-City POP CRAN and MEC
Local DC

POP

Disclaimer: Still Under Internal Study
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Conclusion ©) NTT

eMBB, URLLC, mMTC with Cloud Agility, Elasticity, and Resiliency

Marriage between Radio and Optical with IOWN APN
«  Cloudified RAN with IOWN APN
Cloud-and-Edge Computing with IOWN APN

Dependable Radio
« Network operations like airplane flight operations
« under pre-defined mobility

IOWN APN for EXPO 2025, Osaka, Kansai (under study)
« Cloud-and-Edge Infrastructure for EXPO 2025
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