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~ Interplanetary Networking Special Interest Group ~

* Founded in 1998 by Vint Cerf, known as the

“Father of the Internet”
 Kaneko Assumed President since 2020
* More than 1000 members across the globe

* Dr. Scott Pace, former US executive
secretary of the National Space Council,
former NASA Chief Scientist, Dr. Jim Green
and many distinguished members

* US non profit to facilitate the development
of the Interplanetary Internet

Yosuke Kaneko
(President)

Vint CerfEX
(IPNSIG Board member)
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As a common structure for the benefit of humanity



Development of the Lunar Comm Infrastructure, late 2020s -

Qesa

MOONLIGHT

Navigation and Telecommunications
for the Moon

ESA's Moonlight initiative involves expanding satnav
coverage and communication links to the Moon. The first
stage involves demonstrating the use of current satnav
signals around the Moon. This will be achieved with the
Lunar Pathfinder satellite in 2024. The main challenge
will be overcoming the limited geometry of satnav
signals all coming from the same part of the sky, along
with the low signal power. To overcome that limitation,
the second stage, the core of the Moonlight system,
will see dedicated lunar navigation satellites and lunar
surface beacons providing additional ranging sources
and extended coverage.
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L Lunar Gateway in lunar orbit;

an in-situ satnav receiver would
allow its orbit to be tracked to
a higher precision than current
Earth-based methods

Lunar navigation .
satellites . -
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LunaNet & DTN
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ESA - “Moonlight” NASA - “LunaNet”



Global Interest in LunaNet
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Industry’s plans

Nokia demonstrating Lunar 4G

KDDI toward Lunar Cellular network



JAXA’s efforts

Assessment on Lunar Communication and Navigation architecture and Research
on Optical Communication
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China’s efforts

Quegqiao V2.0 i B

Overall objective: To establish an Earth-Moon main link and realize the whole Meon communication
and remote sensing as*well as regional navigation.

O Main Link . o ; ’
Open architecture Large elliptical track - Vertical orbit

-

O Coverage capacity

The regions including south
pole of the Moon, latitude larger
than 40° and farside where quadruple
coverage was achieved.

One coverage for the whole Moon

O Example of topology ¢Lo

architecture (16 satellites)
3 EML satellites (L1)
3 EML satellites (L2)
1 EML satellite (L3)
2 ELFO satellites
6 CLO satellites
1 GEO orbital interplanetary station

Establish Earth-Moon link and realize whole Moon Communication coverage



The Interplanetary Internet

Toward a “Common Structure”

Space Agency Networks
Private Sector Networks

Academic Networks




Analogy

e 1983 Jan 1st, TCP/IP protocol ran on ARPANET, SATNET, PRNET via Gateways.
» the “Internet” became Operational
* Likewise, the age of "network of networks in Space”
* Different networks from Different actors




Deep Space Challenges

Astronomical Distance and Planetary Motion

40min Round trip
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DTN

Store and Forward Resend

e | — |
R

LilikkioNngn

Resends from nodes in between

* Tolerance to Delay and Disruption
 NASA, JAXA etc conducting R&D



Another “internet” ?

Earth Internet Moon “internet” ?



_ Opportunities to get involved

g IPNSIG

V> IPNSIG Academy Weblnars on-DTN and on -
- architecture and governance of the Interplanetary | C\PNS|G
Interent -~ IR

v IPNSIG Projects — demonstratlng DTN and its utlllty in" -
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Join us! Doreen Bogdan-Martin and Vint Cerf’
: 16



-- Opportunities to get involved

WIDE Wldely Integrated Distributed Envuronment

v Students and englneers from around the world

v R&D of various Internet Technology Fi ' *, WIDE
v Space WG - focused on Interplanetary Networklng _

FROJEET

https://www.wide.ad.jp/

IETF — Internet Englneerlng Task Force

v Open forum for standard|2|ng Interent- Technology

v’ WGson Interplanetary Networklng protocol standards : -:\/W\:-

* DTNWG (https.//datatracke_r.|et_fforg/wg/dtn/about/).- L 1
® Deep Space IP (http_s://deepspaceip.giithqu._io/)
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Thanks for your attention!
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