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Satellite broadband for the masses:
Are we there yet?
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PERCENTAGE OF INDIVIDUALS NOT USING THE INTERNET
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AE - United Arab Emirates
AG - Angola

BH - Bahrain

CD - Dem. Rep. of the Congo
CG - Rep. of the Congo
Cl - lvory Coast
DJ - Djibouti

EG - Egypt

ES - Spain

FR - France

GA - Gabon

GB - Great Britain
GH - Ghana

IN - India

IT - Italy

1Q-Iraq

KE - Kenya

KM - Comoros
KW - Kuwait

MG - Madagascar
MZ - Mozambique
NG - Nigeria

OM - Oman

PK - Pakistan

PT - Portugal

QA - Qatar

SA - Saudi Arabia
SC - Seychelles
SD - Sudan

SN - Senegal

SO - Somalia

TZ - Tanzania

ZA - South Africa
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Viasat 3 - 1 Tbps per satellite

Source: Viasat



3x Viasat 3 = 3,000,000,000,000 bps
Unconnected = 4,000,000,000 people

Provisioned Capacity Per Unconnected:

750 bits per second



What if we prowsmn
4 5 Mbps per
Unconnected?






Revenue at $12.50/sub:

$25 million / month
" Cost of Viasat 3:

$2,300 billion
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Comparison of distance between Low Earth Orbit and Geostationary Satellite Systems

Starlink at 550 km ~9,000 km (MEO) GEO Satellites at 35,786 kn

<50 ms roundtrip propagation latency for Low Earth Orbit
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+120 roundtrip propagation latency
500-600 ms roundtrip propagation latency Geostationary Orbit
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Source: SpaceX



Broadband Internet Constellations newspace.im

Astra — 0/13620 Prototype development
0/12992 Prototype development

Guo Wang I
E-Space I 3 / 10000 (350000) Prototype(s) launched
SpaceX (Starlink Gen1) [N 3580 /4408 (41493) Launches ongoing

Amazon AWS (Project Kunper) I 03236 Prototype development
Stellar I 0 /2464 Prototype development
Hanwha Systems I 0 /2000 Unknown
Hughes I 0/1440 Early stage
Galaxy Space (Yinhe) [l 7 /1000 Unknown,Prototype(s) launched
Mangata Networks [l 0/791 Prototype development
OneWeb [l 504 /648 (6372) Launches ongoing
Efir / Sfera (Skif) Il 1 /640 Prototype(s) launched
Rivada [l 0/600 Prototype development
Hongyan (CASC) M 1/320 Prototype(s) launched
LaserFleet M 2/288 Cancelled?

LinkSure (Swarm Constellation) B
NSLComm N
AST (SpaceMobile) i
CurvaNet i
Outernet il
Telesat (Lightspeed) il
Astrome (Gigamesh / SpaceNet) il
Inmarsat (ORCHESTRA) i
Boeing
LeoSat
EllipSpace (Starpool) |
Hongyun / Xingyun (Xingyun-2) |
Iridium (NEXT) |
Commsat (Ladybug / Ladybird) |
SES (O3b / mPOWER) |
Globalstar (Second-Generation) |
Vesta Space Technology
Viasat (MEO Constellation)
Methera
Lynk
Geely (GeeSAT)
Anuvu (Constellation)
SpaceChain
Astranis (MicroGEO)
PointView (Athena)
Rocket Lab
Apple
Starmesh
Apogee Networks
Rovial
Ragnarok Industries

0/272 Cancelled?

1/264 Prototype(s) launched
2 /243 Prototype(s) launched
0/240 Prototype development
0/200 Cancelled

2/198 Prototype development
0/198 Unknown

0/175 Prototype development
0/147 Unknown

0/108 Cancelled

0/100 Prototype development
4 /80 Launches ongoing
75/75 Launched

8/72 Cancelled?,Prototype(s) launched
22/70 Launched

25/41 Launched & replenishing

| 0/35 Cancelled?,Prototype development

0/20 Prototype development

0/16 Early stage

6/10 (5000) Launches ongoing
9/7? Prototype(s) launched

0/8 Prototype development

6/? Prototype(s) launched,Unknown
1/7? Prototype development

1/? Acquired,Prototype(s) launched
0/7? Prototype development

0/? Early stage,Unknown

0/7? Early stage

0/7? Early stage

0/? Cancelled?,Concept

0/? Cancelled

= Planned
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~STARLINK

»

~ INSERT BIG FAT BOLD'DISCLAIMER HERE




Gen1 constellation:

- 4,400 satellites
- 5 orbital shells
' - Optical ISL

- 20 Gbps per satellite .

- Aggregate capacity
88 Tbps
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STARLINK

If we could use the 88 prs to
Connect the Unconnected...






Caveats:

- Capacity is evenly‘ -
spread, hard to
concentrate capacit ]
on specific regions... » «

- Average satellite
lifespan ~5 years.

- Cost: $10 billion!



Caveats: -
- Needs gateways t‘ r i inx
offload traffic to /
terrestrial | R
- Satellitesalways e &
moving. |
- More complex user
terminal.




[YQTOTAL—3524 S STBY: 489 m.ss] : ‘ WNKY saTs: 4 rege  iBaine ’

USED SATS: 22 USED BEAMS: 749
AVG CELL CAP: 4021 MBPS

You can also play: https://starlink.sx
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AVG CELL CAP: 2139 MBPS
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856968CFFFFFFFF
BEAMS: 5

CAPACITY: 315.0 MBPS
POPULATION: 16775
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'I;Laditio'nal VSAT antennas




Electronically Steered Antenna (ESA)




2155 ] LNKY sATs: 4 hreagendaine

221,378 User Terminals
Cost per terminal: ~$1,000
Total CAPEX: $221,4 million
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“Hey, what if we
share
infrastructure?”




[ Y Q TOTAL: 3524 STBY: 489 2158 ] LNKY SATS: 4 &H & /K ) -Inl@ 7 B A @

USED SATS: 22 USED BEAMS: 749
AVG CELL CAP: 402.1 MBPS

221,378 Customers
100 Customers per UT
Total CAPEX: $2,2 million
Cost for user: $5
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- Who are we to judge
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But we're not there yet...




in rural areas
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So?

Are we there yet?
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Thank you!

Mike Puchol
CTO - Poa Internet



