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Abst ract

Thi s docunent presents considerations for a Space-Based Conputing
Infrastructure Network from use cases and requirenents.

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

Internet-Drafts are draft docunments valid for a maxi num 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 3 Septenber 2026.
Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunment authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment 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, the global satellite industry has experienced rapid
devel opment. The depl oynent of lowEarth orbit satellite
constel |l ati ons, advancenents in satellite comunication technol ogies,
and i nproved space | aunch capabilities have propelled gl oba
satellite networks towards a nore interconnected and intelligent
system These devel opnents have greatly inproved the coverage,
transm ssi on speeds, systemstability, and networking flexibility of
satellite networks, allowi ng for seanl ess integration across air,

| and, and space donains.

This increasingly mature gl obal satellite network has broken the
traditional constraints of space information transm ssion, resulting
in nore efficient inter-satellite and satellite-to-ground data
exchange. This has also laid a solid foundation for extending
conputing power into space. On one hand, the stable and reliable
satellite links provide efficient interconnection channels for
computing facilities such as in-orbit conputing, data processing, and
intelligent sensing. On the other hand, the w despread depl oynent of
satellites has created opportunities for the distribution of
conputi ng nodes in space.

This has led to the evolution of space conputing power fromisol ated
single-satellite operations to nmulti-satellite coordination, space-
ground synergy, and gl obal -scal e orchestration. This evolution is
crucial in building space computing networks and achi evi ng ubi quitous
conputing services across all domains.
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3.

3.

Conventi ons

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [ RFC2119] [RFCB174] when, and only when, they appear in al
capitals, as shown here

Use Cases

Consi deri ng use cases on Space-Based Conputing Infrastructure
Net wor k.

1. Energency Response and Disaster Mnitoring

During natural disasters, such as earthquakes and fl oods, traditiona
conmuni cati on and conputing systens are at risk of danage, resulting
in delays in the transmission of critical information. However, by

utilizing satellite conputing networks, energency comruni cation and

computi ng nodes can be quickly depl oyed to process disaster inagery

inreal time. This allows for the creation of precise disaster maps
and optimal rescue routes, providing decision support at a nminute or
even second | evel

This greatly inproves the efficiency of disaster warning, emergency
response, and resource allocation. Additionally, in the event of
terrestrial network failures, these satellite networks can seam essly
provi de conmuni cati on and edge conputing capabilities to support
energency conmmand, drone search-and-rescue operations, and post-

di saster reconstruction data processing.

2. Environnmental Monitoring and Ecol ogi cal Managenent

nder traditional nodels, |large anounts of raw satellite data, such as
0.3-neter high-resolution inagery, nust be transnmitted back to Earth
for processing. However, due to linmted satellite-to-ground

conmuni cati on bandwi dth, |ess than one-tenth of the data can be
transmitted, resulting in |low efficiency.

To address this issue, Al nodels can be deployed in orbit to perform
real -tine target detection, classification, change nonitoring, and
feature extraction on renote sensing imagery. This allows only
critical analysis results to be transnitted to the ground, inproving
efficiency. This technology can accurately identify farni and,
forests, water bodies, and glaciers, making it easier to track carbon
sinks, nonitor water environnments, and track vegetation degradation
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As a result, data utilization rates have increased from10%to nearly
100% greatly enhancing the tineliness and autonony of national |and
resource surveys, environnental nonitoring, agricultural assessnents,
and rel ated fields.

3.3. Deep Space Exploration M ssion Support

Deep- space probes experience significant comunication delays with
Earth, with delays of several mnutes being comon for mssions to
Mars. This reliance on ground control can be inefficient.However, by
depl oyi ng conput ati onal nodes in deep-space orbits, these probes can
performin-orbit preprocessing, conpression, and intelligent
filtering of data.

This allows for coordination through inter-satellite comunication
networks, resulting in a significant reduction in the volune of raw
data that needs to be transmtted back to Earth. This approach not
only enhances the aut ononous operation capabilities of probes, but

al so inproves their mssion response speed. It serves as a critica
foundation for future | ong-term exploration m ssions to destinations
such as the Mon, Mirs, and beyond.

3.4. In-orbit Training and Inference for Large Al Mdels

Training Al nodels with hundreds of billions of paranmeters requires

i mmrense conput ati onal power, which can pose energy and therma

bottl| enecks for ground-based data centers. However, by |everaging
the distributed conputing capabilities and green energy advantages of
space computing networks, it is possible to distribute nodel training
and i nference.

Thi s approach provides a new "zero-carbon" conputing pathway for Al
devel opnent.

4. Requirenents

Consi deri ng requirements on Space-Based Conputing Infrastructure
Net wor k. .

4.1. Space-Based Conputing Resource Mnitoring

Spaceborne equi pnment faces significant constraints in terns of
comput ational resources, including CPU GPU processi ng power, storage
capacity, and energy consunption limts. These limtations are due
to the size, power consunption, and payl oad capacity of the

equi pnent. Additionally, the conputational configurations of
different satellites can vary greatly. Sone prioritize edge
computing, while others focus on data rel ay.
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Furthernmore, the computational |oad of satellites can fluctuate
dependi ng on m ssion requirements. For exanple, sudden spikes in
renote sensing data processing or |1oT term nal access within a
specific region can overload |local satellites, while satellites in
other areas may renmin idle.

This highlights the need for a technical solution that can nonitor
the conputational |oad, avail able resources, and energy consunption
status of each satellite in real-tine. This data would then be used
to support cross-satellite resource allocation

4.2. On-demand Traffic Scheduling
Satellite networks support a wi de range of service types, each with
uni que demands for network and conputing power. For exanpl e,
enmergency conmuni cations require low latency and high reliability,
whil e renpte sensing data processing requires significant conputing
power but is |less sensitive to latency. 10T data transmn ssion
prioritizes high bandw dth and | ow power consunpti on.
However, a unified scheduling strategy may |l ead to i ssues such as
"conputing power nismatch" (e.g. assigning high-latency services to
| ong-range satellites) or "resource wastage" (e.g. using high-
performance conputing satellites for sinple data relay tasks).
Therefore, it is crucial to establish a matchi ng mechani sm between
service requirements and resource capabilities, including network

resources such as link status, in order to enable efficient on-demand
schedul i ng.

5. Concl usi on

Thi s docunent nakes sone considerations on Space-Based Computi ng
I nfrastructure Network.

6. Security Considerations
TBD.

7. | ANA Consi derations
TBD.

8. I nformati ve References
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