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Challenge 1: Data volume will increase

"To watch a video in full high definition requires broadband speeds of 1.5Gbps, but to watch the same video in 16K
requires speeds approximately 750 times faster.

It is also anticipated that extended reality of the metaverse will grow rapidly, and the move from 2D to 3D data will
necessitate an approximately 30-fold increase in data volume.

Also in the future more and more aspects of our lives will be networked as part of 10T. It is projected that the number
of devices in use will increase five-fold."

Shift to super Adoption of 3D video and Acceleration of
high-definition video immersive experiences connected IoT devices
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Challenge 2: Power Consumption Wil Increase

Datacenter Power consumption will increase

"As more data migrates to the cloud, by 2030 it is anticipated that energy consumption will
Increase significantly, rising six-fold in Japan to 90TWh, and 13-fold globally."
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Challenge 3: Network Latency

Reduction of network

latency is essential for new //\ -
servic\e/s Small Autonomous driving/
Less than a traffic control
few msec
"Extremely lower latency will be Robots/drones
essential in order to enable the
adoption of VR, AR, robots and
autonomously driven drones. AR/VR
In VR, unless latency of less than Teleconferencing

20msec is achieved, images appear
slower than human movement,

causing VR motion sickness." Video streaming

Several 1,000 msec "'
Large High-capacity storage
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societies that are not yet possible with today’s

and Wireless internet,
In this smart world, people’s lives as well as their
N etWO r k relationship with technology will be revolutionized.

Creating this new world requires innovation that is

more than a simple extension of current

technologies; we need to realize ultra-low power
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The Innovative Optical and Wireless Network
(IOWN) aims to transform existing information and
communications systems and implement a new
infrastructure that transcends the limitations of
current information and communications technology
(ICT)

. 6







IOWN Global ForSponsor

ERICSSON

o Microsoft

©) NTT

TOYOTA

clieha

(08
FUJITSU

MITSUBISHI
ELECTRIC

ORACLE

wistron

IIr
CISCO

FURUKRAWA
ELECTRIC

\Orchestrating a brighter world

NEC

orange"

—
As of June 30, 2021

M—L A AELTA

Technologies

—

H
Hewlett Packard I n t e I
Enterprise L
ni?=

& RedHat SONY

Here is the latest information
https://iownagf.org/members/



https://iowngf.org/members

General Members

As of June 30, 2021

Eat Well, Live Well.

ADVANTEST AGC 4  /nritsu  memsosies  Deloitte. dentsu

AJINOMOTO. Pte. Limited FO<k+ F-=9v

/’ [ ) o
EXEO Frujikura 42280 |-PEX  [BIDEN #Infinera ipinfusion
ﬂ

lTe?C:oU olutions /lllll\
Zorgoratslo:1 - m J U ﬂ Lgvgsr. IT(EEX\%ILQGIIIE'! KYOSEMI it A’V”T |

% Mitsubishi Corporation @Dz l

NVIDIA

C peers

- . .
Shlﬁ/% tsu Sumitomo Corporation Kyushu Co., Ltd. EEE(!‘:IT-'I%IIVCIZO

TELEFONICA S.A. Toshiba Corporation TOYOIN<KSC W YAZAKI Here is the latest information
https://iowngf.org/members/



https://iowngf.org/members

Academic or Research

Members

e~
—
N

As of June 30, 2021

ITRI

2
= f Industrial Technology
Research Institute

CRIEPI

Central Research Institute of
Electric Power Industry

Keio University
N N o
i R E AR T8 REF g
INSTITUTE FOR INFORMATION INDUSTRY
o .
Z N
T, 1858 &
'h‘ ADIO «©

National Research ”

Institute for Earth

Science and Disaster pl q

Resilience : v :
KIRAZE

(OSAKA UNIVERSITY

@ A ls T g7 THE UNIVERSITY OF TOKYO

P = TAICS
SBI Graduate School s Asocuonct e

TOHOKU Here is the latest information
https://iowngf.org/members/

10



https://iowngf.org/members/

IOWN 2030 Objectives

In order to solve various social iIssues and realize a smarter world,

by 2030, IOWN will achieve:
»> ©

Lower power Higher transmission Lower end-to-end
consumption by capacity by latency by

100x 125X 200x
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What’s IOWN?
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IOWN: composed of three elements

Digital Twin Computing

Digital twin computing is a significant
advance in existing digital twin technology.
This new paradigm allows free interactions
between people and things to be
recreated and tested.

It can be used to build virtual societies
at a level of precision that has never
been achieved before, enabling the
running of prediction and testing on large-
scale, highly accurate futures, and to
provide high-level communications
offering new value. The technology is
expected to solve various social problems
around the world and lead to the creation
of innovative new services.

All Photonic Networks

All-photonic networks incorporate new
optical technologies at every level, from
networks to devices and even inside chips,
to enable the kind of ultra-low power
consumption and ultra-high speed
processing that has not been possible until
now.

By allocating different wavelengths to
different functions in a single optical fiber,
it becomes possible to provide multiple
functions that support social infrastructure
without mutual interference, including
information communication functions such
as internal sensing functions.

Cognitive Foundation

Cognitive Foundation achieves multi-
orchestration that ultimately saves and
automates the deployment and
configuration optimization of the various
ICT resources that underpin social
infrastructures.




Service for Photonics @ NIT
-Electronics Convergence Device
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Future Path for IOWN

Power efficiency
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IOWN Enabling
Technologies, Examples

High quality
and high capacity

Lower power
consumption
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IOWN -Transport Network for Mobile Network

Challenges

IOWN Global Forum use cases enabled by the projected future technologies call for enhanced
KPI targets of 10X+ improvement factor:

Network Throughput

Network Latency
Mobile Position

Table 1 Projected 6G KPI Improvement over 5G

Improvement

E2E KPI 5G 6G Erete.
Peak Data Rate (Gbps) 10 100-1000 10-100
Connection Density 1/m? 10-100/m? 10-100
User Plane Latency (m
sec) 1 0.1 10
Jitter (m sec) N/A 0.0001-1 N/A
Reliability Five 9s 79s—-909s 100 — 10000

3us (cell phase)
Synchronization . "

Three ns for 1-meter position <1 ns for <0.2-meter position 101

0

accuracy accuracy

Position Accuracy 1im-level 1cm-level 100

[1] 10x improvement factor is targeted based on the general expected improvement factor between two wireless

generations of technologies

[2] [NTT Docomo 6G]
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* Extreme-low latency < 1 ms E2E
« Stable low latency 100% of the time

* Peak data rate > 100Gbps
* Peak capacity > 100x (bps/m?)
* Higher uplink capacity

» Guaranteed quality for various use
cases (up to 99.99999% reliability)
* Advanced safety and security

S =

* 100% coverage on land

« Greater coverage in the sky
(up to 10,000 m), on the sea (200 nm),
and even in space

* Lower per bit cost * 10 million devices/km?
* Extreme-low power devices free * High-precision positioning & sensing
from battery charging (within 1 cm)

https://www.youtube.com/watch?v=twRhu7qd-GO
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