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Abst ract

In recent years, high-bandwi dth LEO (Low Earth Orbit) satellite

net wor ks, such as Starlink and OneWeb, have seen tremendous

devel opment and are gradual |y becomi ng an inportant part of the

gl obal Internet. However, due to the unique characteristics of
satellite networks, using TCP for data transni ssion faces chall enges
in multiple aspects, such as high | atency caused by | ong-di stance
propagati on and high error rates due to signal attenuation. This
proposal summarizes the basic requirenments that need to be considered
for designing transport |ayer protocols tailored to LEO satellites.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi mum of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 13 Decenber 2025
Copyright Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
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and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunent nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.
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1. Introduction

In recent years, high-bandwi dth LEO (Low Earth Orbit) satellite

net wor ks, such as Starlink and OneWeb, have seen tremendous

devel opment and are gradual | y becomi ng an inportant part of the

gl obal Internet. However, due to the unique characteristics of
satellite networks, using TCP for data transmi ssion faces chall enges
in multiple aspects, such as high | atency caused by | ong-di stance
propagati on and high error rates due to signal attenuation. This
proposal summarizes the basic requirenents that need to be considered
for designing transport |ayer protocols tailored to LEO satellites.

The factors nentioned in [|-D. LEOTransPS], such as bursty packet
| osses, variable round-trip tines, and variable link rates, wll
greatly inpact the performance of TCP

Various optimzations at the transport protocol |evel have been
proposed, such as end-to-end optim zations |ike SCPS-TP and MP-TCP
redundancy coding |ike FEC, cross-layer optimzations |ike ECN, and
congestion control algorithmoptimzations |ike TCP Westwood and TCP
Eifel, as well as Al-enhanced congestion control. This gives us sone
i ndi cati ons on what problem we should focused on

1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here
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Requi rement for transport |ayer protoco

G ven the unique characteristics of LEO satellite networks, the
requirenents for transport |ayer protocols should focus on inproving
the follow ng aspects:

Fast Connection Establishment. 1In satellite networks, fast
connection establishment is crucial for inproving comunication
efficiency. For short-lived comunication needs, such as bursty data
transm ssion fromnobile users, a slow connection setup process can
waste significant tinme. TCP needs to optim ze its connection

est abl i shnent process by adopting fast handshake al gorithnms and ot her
techni ques to reduce the time required for connection setup and
enhance the responsi veness of satellite networks.

H gh- Bandwi dt h Support. Hi gh-performance transport protocols aimto
support the rapid transm ssion of |arge volunmes of data, such as

hi gh-definition video streanming and big data file transfers. Wen
sufficient bandwi dth capacity is available in the satellite link, the
prot ocol shoul d provide hi gh-bandw dth transm ssion capabilities to
meet the demands of these applications.

Adaptation to Latency Variations. The latency in satellite networks
may fluctuate due to factors such as satellite handovers and signa
interference, causing RTT (Round-Trip Tinme) jitter. Transport
protocols need to quickly adapt to this latency jitter to avoid
performance degradation resulting from congestion wi ndow changes
triggered by the jitter.

Error Resistance. Data packet loss in satellite channels can be
caused by obstructions, atnospheric interference, and spati al

di stance. Mdre efficient packet |oss detection and recovery
mechani sms are needed. For exanpl e, redundancy-based encodi ng

met hods can be introduced, where the sender encodes data with
redundancy, and the receiver can use this redundant infornmation to
recover | ost packets, reducing the need for retransm ssions and
enhancing the reliability of data transm ssion

Resilience to Network Interruptions. Short-terminterruptions in
satellite links can easily occur due to sun outages or satellite
coverage limtations. During such interruptions, the transport
protocol should reduce the sending rate to mnim ze unnecessary
packet transm ssion. Once the interruption is resolved, the protoco
shoul d quickly restore the bandwi dth to ensure efficient data
transfer.

Yang & Tsou Expi res 13 Decenber 2025 [ Page 3]



I nternet-Draft Transport Layer Protocol Req for LEO June 2025

5.

5.

Reduced Retransmi ssion Rate. Retransnissions increase transm ssion
del ay and consume bandwi dt h, which are particularly val uable
resources in satellite networks. Transport protocols need to

m nim ze unnecessary retransni ssions through accurate packet |oss
detection and effective error recovery nechani sns, thereby optim zing
the overall efficiency of data transm ssion

I mproved Qut-of-Order Handling. The conplex transnission environnent
in satellite networks can cause packets to arrive out of order at the
receiver due to different routing paths and varying transni ssion

del ays. Transport protocols nust be capable of accurately reordering
out - of -order packets to ensure the correct delivery of data.

I ANA Consi derations
N A
Security Considerations
N A
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