Low—Earth Orblt Broadband

Opportunities and Challenges

Debopam Bhattacherjee
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Congratulations, Philippines!

SpaceX announces Starlink
internet now available in the
Philippines

FEB 22, 2023 1:24 PM PHT

VICTOR BARREIRO JR.
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LEO broadband constellations
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LEO latency and variations thereof

o I\/Iost\y low \atency \_
® |long tail due to subophma\ hand- oﬁs -

RTT (ms)

>5x Median @

Hand-offs?
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Transport performance variations

BBR affected due to continuous latency
changes and splkes “
TCP Cubic/NewReno lag behmd due to

non- congestive loss during hand-ofts and

retransmissions due to path changes

Transport layer bottlenecks impact
application performance and user

—  Cubic
NewReno
—— BBRv1 experience.

- BBRv1-Terrestrial

30 40 50 60
Throughput (Mbps)
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Starlink Internet cost ...z

Type Kit Price® Subscription®
4938.59 + 66.83 75.78 + 20.14

Residential | max: NZ (661) max: US (110)
min: JP (284) min: CO (44.1)
2736.91 £ 287.01 | 250.19 £ 108.71

Premium | max: CL (3296.8) | max: US (500)
min: CA (2365.1) | min: UK (182.67)
501.34 + 66.23 97.57 £ 23.89

RV max: NZ (661) max:US (135)
min: JP (284) min: CO (54.6)

Maritime 5000 5000

Aviation 150000 12500 to 250007

«depends on the usage f
Collected from multiple sources
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PI‘OjeCt BIendNet

® |ow-cost sate\hte and, mte\hgent edge basea technology which dehvers digital

services and content to last mile underserved users.

® The mte\hgent edge dewces receive/encryptead bu|I< content refreshed via

satell
e Mobi

'te and/serve as

ﬁ application/S

dehvery endpomts
DK enables end-users to dlscove

content to their devices in an ofﬂme mode (usmg \oca

for internet.

\
\
\

AirJaldi networks

® [mplements technically and economically viable Internet connectivity solutions

for rural India.

e Community WiFi, public hotspots

- stream,and download

Wi-Fi) withog,t the need
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LEO Consortium efforts

LEOCONN 2021: /2- day webmar ofy LEO networks = $
38 countries, 150+ industry attendees, 30+ CEO/VP/dlrectors 100+ from top 50

universities, 10 govt space agenues

|
l /

LEOCONN 2022: 1-day in-person tutorial co-located with MobiCom, Sydney

\
\

LEOCONN WS: Ongomg webmar series
2/3 speakers per session giving tech talks on LEO

Visit: https:// leoconnws. github.io/ and subscribe to receive updates!

o


https://leoconnws.github.io/

Current LEO Collaborators

® Microsoft Research Shubham Tiwari, Cheng Luo Cong Zhou, Aryan Taneja
Zhiyuan He ) (@ TT 0 /

® Azure Space (Mlcrosoft) |

° Unlver'flty of Surrey, UK: Mohamed Kassem, N|shanth Sastry .

® Telefonica Research, Spaln Aravmdh Raman ,f

\
\

\
)
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Thanks.

debopam. bhattac:harya@gmail.com

debopamb@mlcrosoﬁ com

bdebopam. glthub Te
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