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End-to-end routes change 

rapidly, causing highly 

volatile round-trip times 

(RTTs) and data-rates

https://youtu.be/QEIUdMiColU
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Our Goal: Emulate OSI Layers 1-3

(Evaluate routing, transport, and applications)
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Existing network tools are not designed for evolving, 

fine-grained orbital dynamics.

Simulators

OMNeT++ or ns-3

Utilities

Traffic Control (tc)

Do not support real congestion 

control implementations

Do not support rapidly varying 

multi-path link conditions
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Virtual E2E Links

Physical Path

E2E 

propagation & 
queuing delay

E2E bottleneck 

(max possible) 
data rate
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PhantomLink

Application Application

Scenario dynamics 

obtained from realistic 
orbital propagators

Virtual Link
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Congestion Control Algorithms Comparison using iPerf3

This evaluation is 

not possible with 
existing 

simulators using 

real TCP 
implementations

Scenario

ISL between 
Madrid and 
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CCs behave as 

expected: 
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BBR: constant. 
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PhantomLink uniquely enables 

realistic evaluation of routing, 

transport, and application

behavior over dynamic multi-hop

near-Earth or deep-space links.
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