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Who we are 

Japanese Telecommunications Company
✓ Number of Employees： 61,288 （as of March 2024)

✓ Connects 190 countries with fiber-optic subsea cables
✓ 40+ Data centers in 13 countries
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History of KDDI’s SATCOM Services

We have 60+ years of connecting the world with SATCOM

1980s1960-70s 1990s 2000s 2010s

’63 the world's first 
trans-Pacific television relay

’11 disaster-relief activity of
the Great East Japan Earthquake

Source: “KDDI corporate history”

’98 Nagano Olympics

First communication satellite (US)60

Ibaraki Earth Station63 
Inmarsat service 
(aeronautical)

90

Iridium Service 
launched

05 VSAT for
Vessels

13 22

Video transmission 
for Nagano Olympics98

Video transmission for Munich Olympics71

Yamaguchi Earth Station69

11 the Great East Japan
Earthquake

79 Video transmission from Antarctica

Inmarsat service
(maritime)

77

BGAN Service 
launched

09

Starlink Service 
launched
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KDDI’s contribution to satellite communication technologies

1. Development of earth station’s antenna

2. Optimization of satellite locations in GSO 

3. R&D in digital mobile satellite communications

4. Video coding with compression

Large-scale antennas with novel technologies Development of various Inmarsat standards

Contribution to equitable access of GSO orbit

Development of
“Orbit-2” software for 

the use of 
FSS plan design

Video transmissions for international events

World’s first Cassegrain 
antenna for satellite 

communications

World’s first Intelsat 
standard-A antenna

Intelsat standard-A antenna with 
4 times beam feeding method

Inmarsat-A
(1982)

Inmarsat-B
(1992)

Mini-M
(1996)

B-GAN
(2005)

50kg 2.4kg 1-2kg

Small vessels
(1990s)

Aeronautical
(1990)

Miniaturize

Various uses
120kg

Analogue Digital
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KDDI's Yamaguchi Satellite Communication Center

Our Teleport in Yamaguchi has been the gateway since 1969

Since 1969, 20 Antennas
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Space X’s Starlink

We have been partnering with Space X since 2020

To provide Starlink services in Japan

Falcon 9 Credits: SpaceX
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Starlink Business

Starlink Business has already been used in various cases

Construction site Remote monitoring Disaster Maritime
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Direct to Cell Service with Starlink

KDDI signed with SpaceX to provide D2C service to Japan

• KDDI and SpaceX will provide Direct-to-
Cell service leveraging Starlink satellites 
and KDDI’s national wireless spectrum 
nationwide. 

• We plan to start with SMS text services no 
earlier than Dec 2024 and will eventually 
provide voice and data services. 

＊SpaceX successfully launched and deployed into orbit the first 6 Starlink satellites with Direct to Cell capabilities on January 3, 2024.

Credits:SpaceX
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KDDI’s Space Communications

1963～

SatCOM between US-Japan

2028～

Moon-Earth Direct Comm

2024/E～

Starlink Direct To Cell@Japan

2030～

5G on the Moon
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Big picture of the Lunar Comm services

KDDI is looking for an opportunity to provide

Lunar communications and navigation services

Cislunar 

Direct-To-Earth

(DTE)

Lunar Nav and Relay Comm

Lunar Surface Comm
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R&D for Lunar Comm （1/2）

We’ve been engaged in couple of R&D projects

to study about E-to-E Comm Architecture

JAXA Feasib i l i ty  Study regarding Lunar  Nav igat ion  and Communicat ion

Technologies

Initial study of establishing mobile network

Lunar Surface NetworkE2E Comm Architecture

Trade-off studies to meet mission requirements

Lunar
Relay

Satellite

Earth orbiter

South
pole

(RF/Laser, Route)

Orbit
(NRHO)

Orbit
(ELFO)

(a) Orbits, Numbers

(b) Methods

Lunar Relay
Satellite

Earth

Fiber/RF

Comm via
orbiter

Base 
Station

Relay 
StationHabitat

Lunarport

mining observation

Image:  A i tken va l ley ,  topographic  maps of  the moon in  Geospat ia l
Informat ion  Author i ty  of  Japan,  
https ://www.gs i .go . jp/ch i r i joho/chi r i joho41003.html

© KDDI© KDDI
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R&D for Lunar Comm （2/2）

Lunar radio propagation were studied with JAXA as well

Studying on cellular coverage area by 
simulating lunar surface and propagation

Developing Simulation ModelStudy on Radio Propagation

A JAXA-KDDI joint project to study 
the radio propagation on lunar surface

JAXA-KDDI Research at  JAXA’s open innovat ion  hub “Tansa -X.”

レゴリス
（模擬品）

受信
送信Regolith

Simulant

TX
RX

89°S

Lunar  images by  Google  Earth  and NASA Lunar  Reconnaissance Orbiter

160°W
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Future Image of Lunar 5G Comm

5G Antenna

©GITAI ,  KDDI

Cislunar 

Direct-To-Earth

(DTE)

Lunar Nav and Relay Comm
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Lunar Cell Tower Construction Demo｜KDDI & GITAI

Source :  KDDI  News  Re lease  “GITAI  and  KDDI  Successfu l l y  Demonstrates  Robot ics  Construct ion  Capabi l i t ies  for  Lunar  Communicat io ns  Towers”

©GITAI ,  KDDI
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Spectrums for Lunar Comm

Spectrums for Lunar Comm are coordinated

at the Space Frequency Coordination Group

Source:  LunaNet ,  Space Frequency Coordinat ion Group
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WRC-27 Agenda Item

And it is currently one of the WRC-27 agenda items

to discuss about 3GPP bands on lunar surfaces

Source:  Status  of  CITEL  preparat ion for  WRC

⚫ WRC: World Radiocommunication Conference

⚫ Studies on spectrum needs, the technical and 
operational characteristics, as well as protection 
criteria, and propagation for sharing and 
compatibility related to systems in the SRS which 
may operate on the lunar surface or systems in 
lunar orbit communicating with systems on the 
lunar surface.

⚫ Frequency bands to be studied contain 2.4GHz, 
3.7GHz, 5GHz, 7/8GHz and 26GHz. Sharing and 
compatibility studies with various services 
including RA, SRS, FSS, MSS, BSS, RLS and FS/MS 
are needed, in particular, to protect passive 
services in SZM (Shieled Zone of the Moon).
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KDDI on ITU-R Contribution

KDDI is serving as a chairman of ITU-R SG4 WP4C, 

And is also supporting SG7 for lunar spectrum discussion

SG1 SG3 SG4 SG5 SG6 SG7

WP4A WP4B

WP4C

Chair: Mr. Kawai
(Japan)

Spectrum 
Management

Radio wave 
Propagation

Satellite Terrestrial Broadcasting Science

FSS
(Fixed Satellite Service)

BSS
(Broadcasting Satellite Service)

MSS
(Mobile Satellite. Service)

RDSS
(RadioDetermination-Satellite Service)

System 
Quality

Objectives 
etc.

ITU-R

Discussions 
with regards to 

Lunar 
Spectrum



© 2024 KDDI

Applying Internet Protocols to Cislunar Communications

Couple of discussions need to be done when applying

Internet protocol to Moon-to-Earth Communications

Ex. Discussions when applying Internet protocol to lunar communications

⚫ Routing and Addressing schemes

• Routing protocol

• Multi domain networks : lunar surface, between the Moon and Earth, and on Earth

⚫ Transport protocol

• Timeout timer, congestion control, flow control

• How would the end terminal know the predictable disconnections between satellites?

⚫ Application protocol

⚫ Clock synchronization
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Future goals

Interoperability would be important as lunar mobile

network will likely be developed with partners

Other 3GPP Comm
Service Providers

【Benefits】

✓ Contribute to LunaNet, rovers
and EVAs on the moon

✓ Provide wider coverage, and
redundancy

✓ Higher throughput by carrier
aggregation

✓ More precise PNT
(Pointing, Navigation, Timing)

◼ Planning to contribute not just for Japanese missions but also and other countries
by developing a mobile communication area on the lunar surface.

◼ Japanese telecommunications providers could contribute to establish high quality,
stable, and reliable 3GPP services (hopefully).
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Thank you
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