
IPv6 Wireless Access in Satellite 
Networks (IPWASN) Project

July 19, 2026, Vienna

Champion: Jaehoon (Paul) Jeong

Members: Bien Aime Mugabarigira, Jimin Lee, EunJin Hwang, Xudong Wang

Department of Computer Science and Engineering at SKKU

Email: {pauljeong, bienaime, jm.lee98, eunijhwang, wangxudong28}@skku.edu

IETF-126 Hackathon





IPv6 Wireless Access in Satellite Networks (IPWASN) Reference Scenario
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Goal of Hackathon Project
• The goal is to identify the problem statement and use cases for IPv6 Wireless Access in 

Satellite Networks (IPWASN) as Non-Terrestrial Networks (NTNs).

– IPWASN (IPv6 Wireless Access in Satellite Networks)

• Analyze how IPv6 mechanisms can support ground-controlled data forwarding 
in satellite NTN environments, focusing on predictable mobility, handover, 
intermittent connectivity, and Inter-Satellite Link (ISL) relay paths.

• Outline requirements for SRv6-based source routing, mobility management, 
QoS support, and reliable data forwarding through ground gateways.

• Internet Draft for the IPWASN Project

– https://datatracker.ietf.org/doc/draft-lee-v6ops-ipv6-satellite-networks/
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Related Work: Trajectory-Based Statistical Forwarding
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• Relay-Assisted Data Forwarding

– Step 1: Access Point (AP) → Target Point

• Traffic Control Center (TCC) selects a target 
point on the predicted trajectory and 
source-routes packets to the relay node 
near that point.

– Step 2: Target Point → Destination Vehicle

• The relay node buffers or forwards packets 
depending on the vehicle’s arrival timing.

• Insight for Satellite Networks

– A satellite as a relay node can carry and  
forward data packets based on a predicted 
future contact opportunity. TSF: Trajectory-Based Statistical Forwarding for V2I



Related Work: Trajectory-Based Data Forwarding
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• Travel Prediction-Based Forwarding Process

– Step 1: Predict Future Connectivity

• The ground controller predicts future satellite 
contacts from deterministic orbital motion.

– Step 2: Compare Terrestrial and LEO Paths

• The controller compares terrestrial fiber delay 
with LEO relay-path delay over time.

– Step 3: Select a Stable Forwarding Option

• Selects the LEO path during stable predicted 
delay-advantage windows.

• Insight for Satellite Networks

– TPD is reused to select a proactive path, 
consisting of relay satellites.

TPD: Travel Prediction-Based Data Forwarding for V2V



Relay Path Simulation in Mega-Constellation
• Scenario

– London → Cape Town over a 20-minute 
orbital pass

– 1,000 LEO satellites generated as 40 planes 
x 25 satellites

• Connectivity Model

– Service link: A ground station can connect to 
satellites above 10° elevation.

– Inter-Satellite Link (ISL): Satellites can 
connect when distance is within 5,000 km.

• Path Computation

– At every 30-second time step, the simulator 
builds a relay graph from visible satellites 
and ISLs.

– The shortest-delay path is selected between 
the source and destination ground stations.



Prediction-Aware Selection between Terrestrial and LEO Paths
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• Comparison Principle

– Terrestrial delay = fiber route 
distance / fiber speed

– LEO delay = feeder link + ISL relay 
path + feeder link

• Scenario

– London Point of Presence (PoP) 
Tokyo PoP

– 20-minute orbital pass with 30-
second sampling

• Path Computation

– Terrestrial path uses 1.4x great-circle 
distance and 2/3 c fiber speed.

– LEO path selects the shortest-delay 
relay path among visible satellites 
and ISLs within 5,000 km.



1. [MATLAB] Run ‘genlargconste.m’

Demonstration
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2. [MATLAB] Run ‘multipath.m’



What we learned
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• We identified key challenges for data forwarding over LEO 
satellite relay networks.
• LEO satellite forwarding should be modeled as a time-varying 

relay/contact problem, not only as a dynamic routing problem.
• Stable forwarding depends on predicted link availability, gateway 

visibility, path lifetime, and intermittent connectivity.
• Predictable satellite movement can support contact-aware path 

computation and scheduled handover preparation.
• TPD and TSF provide useful design insights for forwarding with 

predicted mobility and future contact opportunities.



• Refine IPWASN Problem Statement

• Clarify satellite relay, ground gateway, and PoP roles in IPv6 satellite networks.

• Model satellites as relay/contact nodes and place IPv6 forwarding decisions at 

ground gateways and PoPs.

• TPD-Based Forwarding Analysis

• Apply TPD/TSF insights to predictable satellite trajectories.

• Compare shortest-delay relay paths with prediction-aware forwarding decisions.

• IETF-126 Discussion

• Collect feedback from WG

• Discuss IPv6/SRv6 support for controller-assisted satellite forwarding. 11

Next Steps



Open-Source Project for IPWASN
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[URL] https://github.com/jaehoonpauljeong/IPWASN/tree/main/IETF-126

https://github.com/jaehoonpauljeong/IPWASN/tree/main/IETF-126
https://github.com/jaehoonpauljeong/IPWASN/tree/main/IETF-126
https://github.com/jaehoonpauljeong/IPWASN/tree/main/IETF-126


Demonstration Video Clip for IPWASN
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[URL] https://www.youtube.com/watch?v=3FXah_x0Ri4

https://www.youtube.com/watch?v=3FXah_x0Ri4


IPWASN Hackathon Team
• Professors:

– Jaehoon Paul Jeong (SKKU)

– Takuya Yoshihiro (WU)

– Tae (Tom) Oh (RIT)

– Yiwen Shen (AJOU)

– Xiaohong (Dawn) Yu (AJOU)

• Researchers:

– Jung-Soo Park (ETRI)

– Bin-Young Yoon (ETRI)

– Byoungman Robert An (KETI)

– Bien Aime Mugabarigira (SKKU)

• Students:

– Jimin Lee (SKKU)

– Eunjin Hwang (SKKU)

– Xudong Wang (SKKU)

– Shota Okazaki (WU)
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Hackathon Team Photo



Thank you
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