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SATNET: Peter Kirstein Report to DARPA, 1977



U
N

I
V

E
R

S
E

SatComm – Big Picture

LEO
160 – 2000 KM

GEO
35786 KM

MEO
2000 – 10,000 KM
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LEO vs MEO vs GEO

https://www.spirent.com/blogs/and-just-like-that-phone-to-satellite-connectivity-preps-for-the-masses
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Architecture of Starlink & 
other LEO Mega constellations
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Routers

Traveling at 27,000 KM/h, 
making the connection with 
the ground segment ~3-6 

mins
Large Scale, 

Dynamic Network

High dynamic network and 
rapid changes to the 
network topology 

Network Protocols

Challenge all our network 
management, transport and 

routing protocols

+20,000 Satellites will be in Space by 2027
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Additional L2 challenges
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Further Pointers

LEO is not just Starlink: 
• Amazon Leo (Kuiper); BlueOrigin TeraWave; Eutelsat/OneWeb…

LEO is not just broadband
• Satellite IoT
• Direct-to-Cell

Space Networking extends beyond LEO!  
• NASA Artemis (5G connectivity on the moon)
• IPNSIG

• See Also: SPACE RG, a new IRTF group.
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How to measure 
& understand 
LEO Networks?

• BYO Constellation? 

• White box visibility which SpaceX won’t grant!  

• Complex and expensive endeavour!
• Does not capture complexity of megaconstellations

• Starlink has nearly 10K satellites with ISLs
• May not replicate emergent behaviours

• Orbits ≠ Starlink (or other constellations)
• Cannot capture specificities of deployed or planned constellations

1http://www.tiansuan.org.cn/morenews.html
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A typology for 
leo evaluations

Coverage

ControlFlexibility

Volume
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Call to arms: 
Earth-based 
Research infra

1. Measurement of deployed 
constellations (LEOScope)

2. Simulation of deployed, planned 
or imagined constellations 
(xEOVerse, Hypatia, CosmicBeats)

3. User participation via Browser 
plugins (NetMet)

4. Public data/devices (RIPE, MLab)

Effects of 1.5 years of  Geomagnetic Storms
SIGMETRICS’26

LEOScope 
Kp=8 
Kp=9 
Aurora Zone
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https://leoscope.surrey.ac.uk
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A call to arms

http://tiny.cc/space-networking-tools


