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Starlink in a nutshell

e An outgoing packet’s journey to the Internet (reverse for the incoming one)

o User devices
m  192.168.1.x if the default gateway at 192.168.1.1/24
o User router (User Terminal Router, UTR, provided by Starlink, can be replaced or bypassed)

m LAN: 192.168.1.1 (by default) S o= CG
m  WAN: 100.64/10 (unique per user dish) SES= O - T o gt
o User dish (Antenna, UTA, provided by Starlink) o\ o Ka'-' ISL il AR
j o MO i S | Y
m  192.168.100.1 (fixed address as modem) = o UT.~ o
1hIP o Satellite* (inter-satellite links, ISLs, possible) M —m A satellite(s)
op o Landing ground station (GS, transparent to IP) &—1—@ Ku - GS
0 =

CGNAT (Carrier-Grade NAT) gateway (GW) - =2 Ka 4
p = 100.64.0.1 (or public IP user’s gateway) L T ' Dy
o Home PoP (Point-of-Presence) entry & ¢ B 18(()316\14AQT o -
a 172.16/12 S & 5 172.16.y.z) user ol
o PoP, other PoPs/ISPs, ICPs, etc: the Internet ~ ©  —  206.224.64/1 h&ﬁ‘? PoP & _é

149.19.108/23 e
2 .
* UT-(space/ground tunnel)-GW-PoP-backbone: see https://arxiv.org/pdf/2307.06863 other PoPs other ISPs %
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From sequence to frequency
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Up vs down link from user’s viewpoint

STARLINK ARCHITECTURE
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Community gateway
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Starlink

Comparing with another LEO network

e Starlink e OneWeb
o Initially target consumer users o  Currently target enterprise users
o  Mostly 53° inclination o Polar orbits
o Mostly 550km above the Earth o  Above 1000km in altitude
o Spotting beams for individual dishes o Sweeping beams for community dishes
m  Kufor UT and Ka for GS m Similarly Ku and Ka
o  Currently >6000 active satellites o  Currently ~600 active satellites
m All launched by SpaceX m Limited 3rd-party launch capacity
o  Currently >100x ground stations o  Currently ~10x ground stations
Many PoPs around the world o Very few customer PoPs now
o Lower but relatively fluctuating RTT o High but relatively stable RTT to PoP
m Due to Spotting beams
= UTSatGS - | =R
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* Amazon Kuiper and Telesat Lightspeed?
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Low Earth Network of Sateliites [ ]

https://github.com/clarkzjw/LENS

vancouver

o  Our public datasets updated monthly

Starlink User Terminal models
and hardware revisions

January 2024

REV1 - Original Starlink "Dishy"

rev1_pre_production
rev1_production
rev_rev1_proto3

Years in production: 2020 - 2021

High Performance

alaska
rev_hp1_proto0

rev_hp1_proto1

Years in production: 2022 -

REV2 - Mass production "Dishy"

Flat High Performance

\\

seattle

ottawa

seattle_hp

iowa

rev2_proto1 ¢ rev_hp1_proto0
rev2_proto2 rev_hp1_proto1
rev2_proto3
rev2_proto4 Years in production: 2022 - denver dallas |ouvain
Years in production: 2021 - 2022
REV3 - Standard Actuated REV4 - Standard
rev3_proto0 rev4_proto3
rev3_proto1 rev4_proto4 A
- - s

rev3_proto2

Years in production: 2022 -

rev4_prod1

Years in production: Q4 2023 -

olegkutkov.me, 2024



leoscope.surrey.ac.uk

® LEOScope:

A GLOBAL TESTBED
for Low-Earth Orbit
Satellite Networks

Nishanth Sastry

SAEED FADAEI
MOHAMED KASSEM
Debopam Bhattacherjee

Email Website

s.fadaei@surrey.ac.uk leoscope.surrey.ac.uk

Nodes for the testbed have been donated/contributed by:

Node Contributors

University of Surrey (London, Wrexham, and Nigeria)
Edinburgh (Edinburgh Node)
Telefonica (Madrid Node)

University of Victoria



LEOScope

Obstruction test __ Starlink added 6 new PoPs in US in 2024
Thanks! ¢ 5
e Questions?’ =3 g R ol
o Join us! sl i
http: //starlmk SX

Active vs inactive vs obstructed dISh in a cell http://tinyurl. com/nathanstarlmk ®
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%From Anchorage, AK to Seattle, WA: Starlink vs One\Web vs
fa] more at https: //glthub com/clarKZJw/LENS
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https://docs.google.com/file/d/1E0fc2VDShRg2qiv-Z7mZmrkEwYwYHUGf/preview

