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Abstract

Thi s docunent presents a detailed analysis of the probl ens and
requirenents of network addressing in "Internet in space" for
terrestrial users. |t introduces the basics of satellite nega-
constellations, terrestrial termnals/ground stations, and their
inter-networking. Then it explicitly anal yzes how space-terrestria
mobility yeilds chall enges for the |ogical topol ogy, addressing, and
their inpact on routing. The requirenents of addressing in the
space-terrestrial network are discussed in detail, including

uni queness, stability, locality, scalability, efficiency and backward
conmpatibility with terrestrial Internet. The problens and

requi renents of network addressing in space-terrestrial networks are
finally outlined.

Status of This Meno

Li,

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 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 15 Decenber 2025
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1.

Li,

I nt roducti on

The future Internet is up in the sky. W have seen a rocket-fast

depl oynent of nega-constellations with 100s-10, 000s of | ow earth-
orbit (LEO satellites, such as Starlink [ STARLI NK], Kuiper [KU PER]
and OneWeb [ ONEVEEB]. These constel |l ati ons prom se conpetitive | ow

| atency and high capacity to terrestrial networks. They expand

gl obal high-speed Internet to renote areas that were not reachable by
terrestrial networks, resulting in a tens-of-billions-of-dollar
market with 2.7 billion users in rural areas[l|TU Measure], devel oping
countries, aircraft, or oceans.

A salient feature for LEO nega-constellations is their high relative
motions to the rotating earth. Unlike geosynchronous satellite or
terrestrial networks, each LEO satellite noves fast (e.g., 28,080 km
h for Starlink), causing short-lived coverage for terrestrial users
(less than 3 minutes). This yields diverse challenges for the
traditional network designs.

This meno outlines the problenms and requirenents of addressing in

i ntegrated space-terrestrial network. It starts with the basics of
satellite nega-constellations, terrestrial ground stations/termnals,
and their inter-networking. It analyzes how nulti-di nensi ona

physi cal dynam cs yields challenges for |ogical topology, addressing
and their inpacts on routing. Then it discusses the requirenments of
networ k addressing in space-terrestrial network for uniqueness,
stability, locality, scalability, efficiency and backward
conpatibility with terrestrial Internet.

Ter mi nol ogy

GSO Geosynchronous orbit (at the altitude of 35,786 knj.

NGSO Non- geosynchronous orbit.

LEQ Low Earth Orbit (at the altitude of 180-2,000 knj.

MEO. Medium Earth Orbit (at the altitude of 2,000-35,786 knj.

ISL: Inter Satellite Link.

NAT: Network Address Translation

GS: G ound Station, a device on ground connecting the satellite.

FI B: Forwardi ng I nfornmation Base.
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Basi cs of Space-Terrestrial Network

As shown in Figure 1, a space-terrestrial network for terrestria
users consists of the satellite or constellations, terrestria
term nals, and ground stations.

Satellites and Mega- Constell ations

Satellites can be classified based on their relative notions to the
earth. A satellite can operate at the geosynchronous orbit (GSO at
about 35,786 kmaltitude) or non-geosynchronous orbits, such as |ow
earth orbits (LEQ, <=2,000kn) and nmediumearth orbits (MEQO, between
2,000 kmand 35,786 km). Satellites at higher altitudes offer
broader coverage, while satellites at |ower altitudes nove faster.

Hi storically, communications in space were dom nated by GSO
satellites. As shown in Table 1, GSO offers excellent coverage at
hi gh altitudes, but at the cost of |ong space-terrestrial RTT
(>=200ms) and | ow bandwi dth (<=10Mops, due to bit errors in | ong
di stance transm ssion). Instead, recent efforts seek to adopt
satellites at | ower non-geosynchronous orbits, with a special
interest in lowearth orbits. Together with Ku (1218 GHz) and Ka
(26.540GHz) bands, these satellites pronise conpetitive bandw dth
and latency to terrestrial networks( [ LOALATENCY- ROUTI NG SPACE] ,

[ SPACE- RACE] , [ NETWORK- TOPO-DESIGN]). Due to | ow coverage for each
LEO satellite, a mega-constellation is necessary to retain globa
coverage. Table 2 exenplifies popul ar LEO nega-costellations in
operation. They are enabled by recent advances in satellite

m niaturization and rocket reusability.

o m e e e - + o m e e e - +
| Satellite | I SL | Satellite | (Space Segnent)
B I B I
/] \ /]
/] \ /]
/ (Bent pipe) \ | /
/ 2\ /
TS + R +
| Mobile | | G ound |
| Station | | Station | (Ground Segnent)

Figure 1: A sinplified space-terrestrial network architecture
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[ oo oo st e e e g

|  Obit | Altitude (km) | RTT (ms)

R el el oo el el

| GSO | GEO | 35, 786 | 240 |

+------ +----- R I I I +

| NGSO| MEO| 2,000-35 786 | 12-240 |

| +----- . - +

| | LEO| 500-2,000 | 2-12 |

+------ +----- Feom e - - I +

Table 1: Differences between GSO and
NGSO.

[ el s el el sl
| Constellation | Num satellites | Num orbits | Atitude (km |
‘oo oo+ CSCSCooSooooooooo4-SoDSo-o—=-—=—=—==—=—==+4
| Starlink | 1584 | 72 | 550 |
| e m e e - . +
| | 1584 | 72 | 540 |
| o e e e e e o o e e e e oo o Fom e e e oo - +
| | 720 | 36 | 570 |
| o e e e e oo S S +
| | 348 | 6 | 560 |
| e m e e - . +
I I 172 | 4 | 560 |
I IR L I I I I I IR +
| Kui per | 1156 | 34 | 630 |
| o e e e e oo S S +
| | 1296 | 36 | 610 |
| e m e e - . +
| | 784 | 28 | 590 |
I IR L I I I I I IR +
| Tel esat | 351 | 27 | 1015 |
| o e e e e oo S S +
| | 1320 | 40 | 1325 |
R I I I i I Fom e e a - - R I I +
| Iridium | 66 | 6 | 780 |
I IR L I I I I I IR +

Table 2: Lowearth-orbit (LEO satellite nmega-constellations
in operation.

Li, et al. Expi res 15 Decenber 2025 [ Page 5]



I nternet-Draft Probl ens and Requirenents of Addressing June 2025

3.

2

Evol uti on of Space-Terrestrial Network

Terrestrial users access satellite networks via ternmnals (e.g.,
satellite phones, onboard dishes, |0oT endpoints) or ground stations.
Ground stations can serve as network gateways (e.g., carrier-grade
NAT in Starlink [ STARLI NK- CGNAT] and Kui per [ KUl PER- CGNAT]) and
renote satellite controllers (e.g., telemetry, tracking, orbita
updat e commands, or centralized routing control).

3.2.1. "One-to-one" satellite comrunication

Li,

Early satellite conmmunications favor the sinple "bent-pipe-only"
nmodel (Figure 1), i.e., satellites only relay terrestrial users
radio signals to the fixed ground stations without |ISLs or routing.
Thi s nodel has been popular in GSO satellites with broad coverage (2G
GWR [ GEO- MOBI LE- RADI O | NTERFACE] [ETSI - TS-101], 3G BGAN [ BGAN]

[ ETSI - TS-102], and DVB-S [ SATELLI TE- COYUNI CATI ONS] ), and recently
adopted by LEO satellites in OneWeb (4G [ONEWEB] and 5G NTN

[ STUDY- NR- SUPPORT] [ SOLUTI ON-NR-NTN].  However, this nmodel suffers
fromlow LEO satellite coverage. To access the network, both
terrestrial users and ground stations nmust reside inside the
satellite’s coverage. Due to each LEO satellite’s | ow coverage, nost
users in renote areas with sparse or no ground stations cannot be
served. As shown in Table 3, under current Starlink (no |ISLs so far)
and ground station deploynents ([ STARLI NK-GS- FOUND], [AZURE-GS],

[ AWS- GS], [ GOOGLE- DATA- CENTER], [ AZURE- CLOUD- STARLI NK],

[ STARLI NK- GS- MAP] ), 279%2% gl obal popul ati ons cannot be served by
the "one-to-one" nodel (depending on how nmany satellites each ground
station can sinultaneously associate to). Mst under-served users
are fromrenote areas (e.g., Africa), thus causing revenue |oss for
oper at ors.

The ground station aggregates traffic fromall satellite users and
becones the single-point bottleneck. In reality, Starlink’ s LEO
satellites generate 5 TB tel enetry data per day for the ground
stations to process [REDDIT]. Wth linited space-terrestrial radio
link capacity, its ground stations have linmited the LEO network’ s
total capacity [ COVWARI SON- THREE- CONSTELLATION]. Simlarly, each
OneWeb’ s ground station nust process 10,000 term nal handovers per
second [ ONEVEB- GS]. Depl oyi ng dense ground stations in these renote
areas could nmitigate above two problens. However, it is expensive
and | owers comercial conpetitive advantages to terrestrial networks.
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3.2.2. "One-to-many" networked ground stations

To this end, networked space-terrestrial infrastructure is crucial

for global coverage and single-point bottleneck elimnation. To
date, inter-satellite links (ISLs) are under early

adopti on([ BEI DOU- TEST], [TheVerge- STARLI NK-SPEED]). The recent "burn
on re-entry" regulations fromFCC al so sl ows down the adoption of

| SLs[ SPACEX- CLAIM . As a near-termremedy, routing with distributed
ground station networks is adopted. There are two variants. The
ground station-as-gateway is adopted by Starlink and Kui per. Each
ground station is a carrier-grade NAT that offers private | P[RFC0791]
for terrestrial users. The ground station-as-relay

[ USE- GROUND- RELAY] mitigates I1SLs with ground station-assisted
routing, but is vulnerable to intermttent space-terrestrial links in
Ku/ Ka- bands. Fundamentally, the "one-to-many" nodel heavily relies
on gl obal depl oynments of ground station networks, thus offsetting LEO
satellites’ advantages and conpetitive edges to terrestrial networks.

3.2.3. "Many-to-nmany" networked satellites

To unl eash LEO mega-constel |l ations’ potentials and | ong-term success,
the networked LEO satellites are under rapid

depl oynent s[ KUl PER] [ STARLI NK]. Today’s networked LEO satellites
typically have a mcrowave space-terrestrial radio interface and 45

| aser/ mcrowave inter-satellite Iinks (ISLs)

[ LOMLATENCY- ROUTI NG SPACE] [ USE- GROUND- RELAY] (2 intra-orbit I1SLs, 2
inter-orbit ISLs, and 1 optional inter-orbital-shell |SL).

Starlink’s |SLs have started to operate for high latitude areas |ike
Latin America [ STARLI NK-1SL- AVERI CA], Antarctica

[ STARLI NK- | SL- ANTARCTI CA], and oceans [ STARLI NK-1SL-OCEANS]. Wth
this capability, recent work has expl ored topol ogy design

[ NETWORK- TOPO- DESI GN], | ow| at ency routing

[ LOALATENCY- ROUTI NG- SPACE] [ SPACE- RACE], inter-domain routing
[Guliari20lnternet], orbital conputing

[ ORBI TAL- EDGE-COM [ I N-ORBI T-COM, and security [I CARUS] in LEO
networks. W take a forward-1ooking viewto sinplifying LEO networks
in the first place and hel ps these efforts fulfill their merits in
space.

Li, et al. Expi res 15 Decenber 2025 [ Page 7]
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B e e el S g b pgt S pej g S pj et e fjp gt S p e pgety e pee gt
| | G obal | Africal Cceania] South | Asia | European| North |
| | | | | Areri cal | | Areri cal
B S ety ety gl el Lty el ety e
|  1-SAT | 48.719% 19.529% 42.85% 49.63% 43.49% 91.00% | 87.50%
| associ ati on| | | | | | | |

| 2-SAT | 57.30% 24.37% 56.58% 53.90% 55.91% 94.33% | 91.23%
| associ ati on| | | | | | | |

| 4-SAT | 67.049% 26.13% 60.31% 63.16% 71. 34% 95.46% | 95.04%
| associ ati on| | | | | | | |

| 8-SAT | 73.049% 29.17% 60.68% 65.65% 80.28% 96.91% | 98.86%
| associ ati on| | | | | | | |

Table 3: d obal population that could access Starlink inits
current "bent- pipe-only" nodel.

4. Problems in Space-Terrestrial Network Addressing

In terrestrial and GEO satellite networks, the |ogical network

topol ogy, addresses, and routes are nostly stationary due to fixed
infrastructure. Instead, LEO nega-constellations hardly enjoy this

| uxury, whose satellites nove at hi gh speeds (about 28,080 knih).

The earth’ s rotation further conplicates the relative notions between
space and ground. In this section, we will analyze how nulti-

di mensi onal dynamics within space-terrestrial networks chal |l enges
addressing due to topology instability, and its inpact on routing

[ | NTERNET- | N- SPACE] [ SHORT] .

4.1. Milti-D nensional Topol ogy Dynam cs

H gh physical nobility incurs frequent |ink churns between space and
terrestrial nodes, thus causing frequent |ogical network topol ogy
changes. This topology dynamics is multi-dinmensional, manifesting
within a single orbital shell and interweavi ng across heterogeneous
orbital shells.

4.1.1. Space-Terrestrial Dynanics

Unlike classic CEO satellites, LEO satellites’ GSLs are unstable due
to their unavoi dabl e conpl ex asynchronous notions to Earth. The GSL
changes are magnified with vast LEO satellites in the nega-
constellation in Table 2. On average, the global GSL churn occurs
every 1.463.98s. The link churn populates with nore satellites and
ground stations.

Li, et al. Expi res 15 Decenber 2025 [ Page 8]
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4.1.

Li,

In terrestrial nobile networks (e.g., 4G 5@, such physical Iink
churn can be masked by handoffs without incurring |ogical topology
changes. This method works based on two premises. First, all link

churns occur at the last-hop radio due to user nobility, wthout
affecting the infrastructure topology. Second, all cellular
infrastructure nodes are fixed, resulting in a stable |ogica
topol ogy as “anchors” .

However, neither prem se holds in non-geosynchronous constell ations.
Instead, infrastructure nobility between satellites and ground
stations beconmes a normrather than an exception. This voids

cellular handoffs’ merits to avoid propagation of physical |ink
churns to | ogical network topol ogy: They are designed for user
mobility only, and heavily rely on the fixed infrastructure as
“anchors.” Therefore, 5G NTIN |lists satellite handoffs as an unsol ved
probl em ([ STUDY- NR- SUPPORT], [SOLUTI ON-NR-NTN]), and the | atest 3GPP
5G rel ease 17 defers its nobility support for satellites

[ TEC- SPECI - GROUP- MEETI NG due to significant architectural changes.

While Starlink uses handoffs to nigrate physical |inks between
satellites and ground stations (every 15s [STARLI NK-CGNAT]), its

| ogi cal topology and routing are still be repeatedly updated at high
costs.

2. Intra-Obital-Shell Dynanics
Topol ogi cal dynam cs between LEO satellites inside an orbital shel
is mlder than space-terrestrial dynamcs but still alarm ng due to
various practical factors. In Starlink, ISL churns in orbital shel
2 and 3 occur every 208.7 and 970.0s, respectively. |n orbital shel

4, inter-orbit ISL churn occurs every 11.4s due to its partia
depl oynent bel ow.

There are three practical factors triggering intra-orbital-shel
dynamics. First, orbital maneuvers cause repetitive ISL churns. To
avoid collisions, a satellite should slightly raise/lower its
altitude. This incurs relative notions to its neighboring satellites
inside the orbital shell and prolongs their distances accumul atively.
They can eventual ly disrupt |aser ISLs if neighboring satellites

di stance is beyond their visibility [ STARLI NK- SELF-DRI VING or change
the intra-orbit satellite neighborship to force nmultiple ISL
reconfigurations [ NETWORK- AWARE- MANEUVERS]. Starlink’s nmaneuvers
cause 48 I SL churns per day on average (up to 259 I SL churns/day) in
shell 2 [SHORT]. Second, randomsatellite/lISL failures cause
unpredicted I SL churns. LEO satellites operates in harsh outer

space. Starlink’ s official reports [STARLI NK- REPORT-2021-1] [ STARLI NK
- REPORT- 2021- 2] [ STARLI NK- REPORT- 2022- 1] [ STARLI NK- REPORT- 2022- 2] [ STARL
| NK- REPORT- 2023- 1] show that, by May 2023, every 1 out of 13 Starlink
satellites has failed due to disposal, geomagnetic storm flight

et al. Expi res 15 Decenber 2025 [ Page 9]
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control failures, hardware failures using comodity CPUs, and others.
Third, partial deployments cause nmore frequent ISL churns. An
orbital shell cannot be deployed all at once, thus causing partia
depl oynments. As of 2025.06, Starlink’ s shell 3 and 4 in Table 2 are
still unfinished. Even so, these partial shells already offer
services using ISLs in areas |like Antarctica (via shell 4, Starlink’
only shell covering Antarctica). Partial deploynents result in
sparser satellites and nore frequent ISL churns. Starlink’ s shell 4
has 18.3x nore ISL churns than shell 2 (al nost conpl eted) [SHORT].

4.1.3. Inter-Orbital-Shell Dynam cs

4. 2.

Li,

Operational LEO networks adopt multiple orbital shells to match their
satellite distribution and capacity with unevenly distributed users.
For optimal coverage, the LEO network can use multiple shells with
different inclinations and nunbers of satellites, each primarily
serving a subset of users at different latitudes. For instance, nost
Starlink satellites’ inclinations are 53-53.2 to serve nost users in
lowlatitude areas. Its shells 3 and 4 use 70° and 97.6° inclination
for high-latitude users, but have nuch fewer satellites due to the

| ow popul ati on.

Different orbital shells have heterogenous altitudes and inclination
angles (Table 2). Similar to space-terrestrial dynam cs, such

het erogeneity yi el ds nonlinear, asynchronous, and accumul ative

noti ons between inter-orbital-shell satellites and hence | SL churns.
Inter-orbital-shell dynamics is nore dramatic than intra-orbital -
shel | dynamics but less critical for the basic functionality of LEO
net wor ki ng.

Inter-orbital-shell ISLs are nice to have for shorter paths but are
not always as mandatory as other links. Inter-orbital-shell routing
must occur only when the source (destination) resides in the high

| atitude areas where the destination’s (source’s) orbital shel

cannot cover. This scenario is rare in practice due to the |ow
popul ations in high-latitude areas. Even w thout inter-orbital-shel
I SLs, orbital shells can still be indirectly bridged by GSLs from
ground stations in their overlapped terrestrial coverage.

I nconsistent “Locations” for Space/ Terrestrial Nodes

Each space/terrestrial node has two notions of “locations” : The

I ogical location in its topol ogical address, and the physica

location in reality. Wth repetitive topol ogy changes, a static

net wor k address can hardly ensure its |logical location in the
topology is consistent with the fast-noving node’ s physical |ocation
inreality. Then to correctly forward data, a network shoul d choose
one of the follow ng designs:

et al. Expi res 15 Decenber 2025 [ Page 10]
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Li,

Dynam ¢ address updat es

A node can repetitively re-bind its physical location to its

| ogi cal network address, thus incurring frequent address updates
or re-binding. Under high nobility, this could severely disrupt
user experiences or incur heavy signaling overhead. Table 4 and
Table 5 project the address update frequency when using | egacy IP
addr esses[ RFC0791] for logical interfaces. |In this schene, the
terrestrial users’ |ogical |IP[RFC0791] address changes if it re-
associates to a new satellite (thus new interfaces and subnets)
toretain its Internet access. Due to high LEO satellite
mobility, each user is forced to change its logical IP

address[ RFC0791] every 133510s. Every second, we observe
2,0827,961 gl obal users per second should change their IP

addr esses.

[ sty sy Ce g p—————(———— gl o
| Starlink | Telesat | Kui per | Iridium |
F ool sl oo sl s
| Every 133s | Every 510s | Every 179s | Every 458s

R I R I R I R I +

Tabl e 4: Frequency of each user’s logical IP
addr ess updat e.

o= oo === ===+
| Starlink | Telesat | Kuiper | Iridium|
+o——oooo--o4 o4 -4 —-——————=—=+4
| 7961 | 2082 | 5673 | 2379 |
R R F----- - - R +

Tabl e 5: Nunber of terrestrial users
that change | ogical |P address per
second.

Static address binding to a fixed gat eway

This is adopted by the cellular networks and Starlink

[ STARLI NK- CGNAT] and Kui per’ s[ KU PER-CGNAT] initial rollouts.
Each user gets a static address fromthe renpte ground station
(via carrier-grade NAT), which masks the external address changes
and redirects users’ traffic. This nitigates user address

updat es, but cannot avoid gateway s external address updates when
changing satellite interfaces (detailed below). It also incurs
detours and long routing latencies for remote users from ground
stations (e.g., 18,000 kmdetours and 370 ns extra delays in

[1ai 2021i cnp] ).

et al. Expi res 15 Decenber 2025 [ Page 11]
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4. 3.

Li,

I mpact on Routing: Frequent Routing Updates

The inconsistent locations in addressing further inpact the network
routing. As space and terrestrial infrastructure nodes physically
move fast, the logical routing in cyberspace expires frequently. It
must be updated frequently, thus threatening various routing schenes:

a.

Distributed routing: Repetitive re-convergence.

In distributed routing, network nodes distribute topol ogy
information to others, locally conpute forwarding tables, and
eventual |y reach a gl obal consensus on routing paths (i.e.,
convergence). Before gl obal routing convergence, there is no
guaranteed network reachability. Wth high mobility, each LEO
satellite can only offer very short-lived access for a ground
station(<=3 mnutes in Starlink). Frequent topology updates
cause repetitive routing re-convergence and thus | owi ng network
usability. For intra-domain routing (e.g., OSPF[ RFC2328], IS

| S{RFC1142], ACDV[ RFC3561], DSR[ RFC4728]), npbst nega-
constellations suffer froml|ow network usability. Even the the
size of constellation is small, the network needs nore than fifty
seconds to converge after each handoff while using

OSPF[ TI MESLOT-DI VISION].  For inter-domain routing (e.g.,

BGP[ RFC4271]), [Guliari20lnternet] and [ NETWORK- 1 N- HEAVEN] show
frequent | ogical topology changes cause BGP[ RFC4271] re-peering,
thus sharpening the instability of global Internet routing.

Centralized routing: Repetitive global updates.

In the centralized routing, a ground station predicts the
tenporal evol ution of topology based on satellites’ orbita
patterns, divides it into a series of sem-static topol ogy
snapshots, schedules the forthcom ng global routing tables for
each snapshot, and renptely updates the routing tables to all
satellites (e.g., via SDN RFC7426], MPLS[ RFC3031], or

SRv6[ RFC8754]). While hel pful and can nmitigate the inpact of
topol ogy dynami cs, prediction-based centralized routing does not
suffice for two reasons: (1) Exhaustive conputation: nulti-I|eve
LEO dynanmics in 4.1 interleave with each other to conplicate
overall predictions and result in routing/switch table explosion;
(2) Inaccurate prediction: Chaotic orbital nmaneuvers, random
failures, and partial deployments in 4.1.2 are |less predictable
and linmit prediction-based routing’ s correctness and

responsi veness. Mreover, every satellite should locally |oad
these new FI Bs upon snapshot changes, which is vulnerable to
transi ent global routing inconsistencies and thus black hol es or
| oops.

et al. Expi res 15 Decenber 2025 [ Page 12]
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5. Requirenents of Addressing in Space-Terrestrial Network

Except fromthe basic properties like clusterability, network
addressing in space-terrestrial network should al so neet the
foll owi ng requirenents:

5.1. Uni queness

In integrated space-terrestrial networks, each user’s L2/L3 address
shoul d be globally unique. This property calls for address
al | ocati on and duplicate address detection nechani sns.

5.2. Stability

Each terrestrial node’'s address should stay unchanged despite LEO
satellite nobility and Earth’s rotations. Wth this property,

| ocation-based routing will be nore stable, avoiding routing
convergence caused by the high dynam cs of integrated space-
terrestrial network. The stability of the address al so reduces the
i mpact on users’ network services.

5.3. Locality

For any two users or satellites, if their addresses are closer, their
actual physical distances should also be closer. Locality not only
guarantees the unified | ogical and physical |ocations, but also
simplifies the design and inplenentation of |ocation-based routing.

5.4. Scalability

The address space should scale to nunmerous terrestrial nodes and LEO
satellite mega-constell ations. Hierarchical addressing will be nore
scal able. By organizing the entire network into hierarchical routing
dommi ns, hierarchical addressing can |ocalize topol ogy/routing
changes inside each donain, thereby facilitating the scaling to

ext ensi ve space-terrestrial networks.

5.5. Efficiency
The addressing of integrated space-terrestrial network should be
spatially conpact and conputationally |ightweight to process. It

shoul d ensure consistent cyber-physical |ocations, thus easing
physically shortest paths without detours.

Li, et al. Expi res 15 Decenber 2025 [ Page 13]



I nternet-Draft Probl ens and Requirenents of Addressing June 2025

5.6. Backward Conpatibility with Terrestrial Internet

The addressing of integrated space-terrestrial network should be
conpatible with state-of-the-art terrestrial network addressing. For
exanple, it should be conpatible with the standard | Pv6 addressing
formats and facilitates inter-networking to external networks without
modi fying terrestrial infrastructure. For backward conpatibility
with I Pv4, we recommend adopting a 4over6 transition for integrated
space-terrestrial networks.

6. | ANA Consi derations
This meno i ncludes no request to | ANA
7. Security Considerations

The present nenp does not introduce any new technol ogy and/ or
mechani sm and as such does not introduce any security threat to the
TCP/ 1 P protocol suite.
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