[EEhT71)IL])

©NIT &

SKY Perfect JSAT

New space initiative
to achieve a sustainable society

May 20, 2021



Introduction © NrT :D

;;;;;;;

The key to the sustainable growth of human society lies in
space.

As terrestrial and space infrastructure providers, NTT and SKY
Perfect JSAT have taken up the challenge of building a novel

network and computing infrastructure to expand the reach of

human activities into space.



SKY Perfect JSAT Objective
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Your'Practical Value.
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Operation of orbiting assets v
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ype 4 (SDS-4) JSAT’s first low earth.or | relaying business

Using laser to remove space debris
(unused satellites)

Design and development of a laser-’
Full-digital satellite: Superbird-9 based debris removal satellite




Exploration of space and utilization of space data v
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Space infrastructure ventures Space intelligence ventures

Expand communication Enter into sensing Create space data utilization Expand service
business area business business provision to end users
Communication

for space exploration
Positioning satellite

_Geostationary satellite Service
Optical satellite communication applications

Maintenance and
Low earth orbit satellite communication Operation Of
sensing
HAPS communication infrastructure

Database

End users

Teleport services

External data

Take any “SPACE” as our business field and utilize space data
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IOWN (Innovative Optical and Wireless Network) Concept

Fusion of Communication and Next Generation e \Ji i
Computing using Photonics-Electronics Communications IO.WN S Vision for
Convergence Infrastructure Society of the Future
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Convergence Technology




Significance of collaboration @ NTT &)

NTT’s activities

IOWN Operation of various orbiting

assets
Space intelligence business

(low power consumption, high
speed, and high reliability)

Innovations that break through limits in space
v

Build the space integrated computing network that
contributes to realizing a sustainable society
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New space business using (©) NTT g
Space Integrated Computing Network .
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Realizing the flow from information gathering to value in space with three functions

Space Integrated
Computing Network

[ Sensing ]

VA

[ Content ]

VA

[ Transport J
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@ Space sensing:
Terrestrial and space sensing data integration infrastructure

@Space data center:
High-capacity communication/computing infrastructure in space

/

@®Space RAN (Radio Access Network):

Space communication infrastructure looking ahead to
Beyond5G/6G




@ Space sensing project
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Capture the earth from the micro and macro perspectives,
which may lead to catch the signs of a crisis

Functions to be implemented

Technologies to be used

@ Enable broadband wireless communication using
world-first low earth orbit satellite MIMO

@ Connect IoT devices anywhere in the world,
including Radio quiet zones, to the network via
satellite

® Collect observation data not visible to conventional
optical radar satellites

Optical wireless
communication
technology

Leading-edge device
technology
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@® Space sensing project
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JAXA’s satellite no. 3 will be used to demonstrate innovative satellite
technologies:
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Storage

-JAXA sat no.3 is to
be launched in 2022.
-High speed and
huge capacity are
available by MIMO
technology, which
transmits data from
multiple antennas
simultaneously.
-Waveforms
received by a
satellite are
transferred to the
ground without
modification.

nformation is
extracted b
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(2 Space data center project
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Use the unlimited expanse of space to obtain the
required energy, store data generated in space, and
derive value from the data

Functions to be implemented

Technologies to be used
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Achieve low power consumption and high
resistance to cosmic rays

Build an integrated optical network by
combining space and terrestrial networks

Use distributed computing to enable edge
processing of a huge volume of data in space

Build secure space data centers

Photonics-Electronics
Convergence Technology

Computing Technology

Optical Wireless
Communication Technology
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(2 Space data center project ©) NTT o
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Space data center

T _ Distributed processing, in
Satellite disaggregation - space, of data collected by
Distributed Distributed Distributed observation satellites
processing processing processing (e.g.: extract data on
Storage/Al Storage/Al Storage/Al needed by users and

el oo vieess onmunicaion o PP oica viveiess commication ox§\ differential information in
R S < > < UN time of a disaster.
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satellite satellite tellit . . .
T 1 e distributed to satellites)

Optical wireless

Optical wireless communication

communication

Only the results of
processing at space data
centers are transmitted
in real time to the
ground (wireless
communication)

Ship/aircraft Disaster-affected area CrCTCRSI=tog




3 Space RAN (radio Access Network) project @ NTT &)
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Build a new network with wide-area coverage, high speed, and
high reliability, which were difficult to realize in the past.

Functions to be implemented Technologies to be used
Optical Wireless Communication
Technology
@® Space-terrestrial mutual network
between Satellites (GEO/ LEO) and HAPS. Disaggregated Computing
@ Autonomous control Technology

(Network routing optimization, etc.)
Network Function Virtualization

Technology
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3 Space RAN (radio Access Network) project @ NTT &)
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Space RAN business

Super-wide-area coverage
Geostationary satellites +
an\,\é\\ Unaffected Communication infrastructure
SHM during/after disaster
Low earth orbit sayﬂites (Processing of some applications can be
o completed in space)

Optimal configuration of LEO-sat,

GEO-sat, and HAPs taking advantage
of each characteristics.
Direct links from/to

smartphones ‘
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Tentative timeline for service provision () NTT o
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2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 |2031~

A Technical demonstratio ALaunch|of commercial satellites
@ (in grbit)
Spa_ce d Tefhnical - - .
reparation i isi
sensing | ; g%eogga?;t?oé P Service provision
@ A Technical ddmonstration (in orhit)
Space A Launch of commercial satellites
data J Telchnical y > ;
evelopmen reparatio i isi
center demongtration Service provision
A HAPS technical demonstration A Launch of commercial satiellites
@ A LEQ technical demonstration
Technical
Space development/ \ Preparation > Service provision >
RAN demonstration /
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Constructing an integrated computing network
INn space to support a sustainable society.

(©) NTT

SKY Perfect JSAT
Group
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