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What is happening in Space?

More than
b 9,400 until
----------------- March 2024
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Satellite Orbits?

LEO GEO MEO and others
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Comparisons of different satellites orbits

Latency Cost per satellite
(Average) (Approximately)
Eutelsat, Hughes
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Satellite internet performance vs fixed broadband in the US

Download Upload

(Mbps)
Starlink O o 97.23
HughesNet @ ® 19.73
Viasat @ ® 18.13
All Fixed O O 115.22
| | | | | | |
O 20 40 60 80 100 120
Bars indicate 95% confidence intervals
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Starlink performance
vs fixed broadband in
Europe

Starlink outperformed fixed broadband

average in 16 European countries

oolLA

SpaceX Starlink, Lithuania
SpaceX Starlink, Belgium
SpaceX Starlink, Slovakia

SpaceX Starlink, Croatia
SpaceX Starlink, Austria

All Providers Combined, Spain
SpaceX Starlink, Portugal
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SpaceX Starlink, Italy

SpaceX Starlink, Ireland
SpaceX Starlink, Poland
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SpaceX Starlink, Netherlands
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All Providers Combined, Netherlands
SpaceX Starlink, U.K.

All Providers Combined, France

All Providers Combined, Poland
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How did it happen? Fas::;;‘:‘*ds

Lower latency
More capacity 27
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Space Shuttle

(1981)
Space Shuttle
L h t I $85216/kg P o Falcon 4
a U n C COS . $26884/kg (2006  AtasVSST 00
$9,930/kg (2016)
$5,685/kg (2017)
: $1,891/kg
Falcon Heavy
(2020)
$951/kg
NASA goal
for 2040:
“tens of dollars
$100,000 v per kg”
II.....
l\....
- -
S/kg .“5:6 $10,000 - \.'in
£3
2010 10,000 8% |
g 5 % 51,000 -
B ks 2 , Space elevator:
3 *a few dollars
§ g per kg”
2T $100 4 .
T °
oS
3=
=E  $10 4
53
v
§ 3
AV 2 "
o iy
35
2020 1,000 53 o 4
O
So-o‘ L ) 1 L L Ll 1 ) P
1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 /

FutureTimeline.net CULLEN

INTERNATIONAL



Key LEO constellations influencing the space

/
o 4
STARLINK

* Operational
amazon | project kuiper - 335-570 km

* 590-630 Km * 12,000-42,000 satellites
* Kaband
TELESAT

. 1015-1325 Km
e 188-298 satellites

* ku, ka band
0 OneWeb

Operational G’l

. 1200 Km GUOWANG
* 648 satellites * Proposed
e Kuband * 1100 Km

e 13,000 satellites




Latest development in MENA

Jordan
. Licensed / —
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Trials STARLINK

Bahrain & Qatar Licence
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Air to ground licence in Saudi Arabia

A2G
7 |
’ 2x15 MHz | MSS
I | 1 2XI5MHz | |
Air to ground Mobile sotelllte Air to ground Mobile satellite
services (A2G) services (MSS) C— services (A2G) services (MSS)
‘ This part ‘

represent the | \

15 MHz | BMHz e 15 MHz 5MHz

allocated for
1980 1995 2010 MeRetaown 2170 2185 2200
MHz MHz MHz = sectom MMz MHz MHz

Uplink/transmission ‘ ‘ Downlink/receiving ’
© Cullen International

Telecommunications services

onboard airflights are provided =

from the satellite to the airflights

and may be supported

by a ground component
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What we need?

Faster speeds
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More capacity —— Lower latency
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The solution is hybrid

NTN in a wide sense

v
3GPP work on NTN

Satellite network l
High altitude platform station as

IMT base station (HIBS)

v

Air-to-ground network
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3GPP work on UAV

UAV (aka. Drone)

Not to scale
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Satellite in the 6G

K cja% 3GPP Rel.17

R NR over Non terrestrial Networks (NTN)
& - k4 : ¥ R 3
Interworking Integration Unification
before 5G 5G and 5G-Advanced 6G
Non-Terrestrial
Networks
Terrestrial
Networks
Independent TN optimisation Joint TN-NTN
optimisation Minimum impact to support NTN optimisation
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"Complementing" not "Confronting"

Different Targets

Spars and low-density areas 3-5% of people in the world

Extends Networks

Offload congestion

Reliable backhaul

option
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atellite broadband and Universal Service Fund

Rural Digital Opportunity Fund by FCC

$9.2 billion

at least 100/20 megabits per second
Over 10 year — monthly payment
Competitive auction

SpaceX secured $885 million in grant funding to cover rural areas in 35 states
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https://www.zdnet.com/article/elon-musks-spacex-starlink-lands-885m-to-bring-satellite-broadband-to-35-us-states/
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' Globalstar™

Danny Rico & Emergency Services

Direct to phone

9:41

< Settings

Emergency SOS Demo
This is not a real emergency

Huawei Mate 60 pro - | e ——

Sickness or Injury

‘ Information Sent
/ \ Location, Medical ID, and emergency
— description
Who needs help?
Me

How are you breathing?

Normally ‘
I I U AW E I What best describes the emergency?
Traumatic Injury \

STARLINK

CONNECTED ¢
Keep Pointing at Satellite

to Send and Receive ) Location from 11/8/22 "I" MObile

Emergency Services

You have reached the Emergency
Relay Center. | am reviewing the
information you provided. Describe

Preparing demo of @ the location of the emergency.

l Y n I_( emergency message... TR
eing sent to you since Dan co lis’
emergency contact. You cannot reply to this
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D2D implications —
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