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Market Forecast

Global Satellite Industry Revenues

® According to the Satellite Industry Association (SIA), the global satellite industry generated USD
293 billion in revenue in 2024.

® Ground equipment accounted for the largest share at USD 155.3 billion, followed by satellite
services.

® Ground equipment revenue grew 3% year-over-year, remaining the key driver of industry growth.

Network Equipment mer Equipment
$17.78B 8.6B

Satellite Services
$108.3B

Launch Industry $293B $155-3B
$9.3B
Satellite Manufacturing
3208 Ground Equipment GNSS Equipment
$155.3B $118.98
Global Satellite Industry Revenues Ground equipment Revenues

Source: SIA: compiled by IlI, January 2026.
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Market Forecast

Cross-Band Integration Is In Full Swing

Eutelsat and OneWeb i

« Merged to provide

integrated GEO-
LEO services.

« Integrated
antenna/modem
solutions.

Viasat and Inmarsat
Merged to deliver L-
band D2D

connectivity services.

\

Eutelsat procures a further 340 OneWeb low earth orbit satellites from Airbus | Eutelsat

SES*

GEO :44 /MEO : 27

'a INTELSAT

73 ses

=~
GEO:93 /MEO: 27

Q OneWeb

LEO : 648

SES Closes Intelsat Deal, Creating Satellite Giant with 120-satellite Fleet | WashingtonExec

Inmarsat Maritime to deliver NexusWave connectivity across Auerbach fleet of newbuild heavy lift vessels | Viasat

Hughes bonds drop following addition of EchoStar entity as secured party to existing security agreement

Hughes bonds drop following addition of EchoStar entity as secured party to existing security agreement

SES and Intelsat
Merged to
strengthen multi-
orbit (GEO/MEQ)
satellite services and
expand global
capacity.

The new SES
+0OneWeb

Provides land,
maritime, and
aviation applications.
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TELESAT

GEO: 14
LEO (lightspeed) (+198)

HUGHES.
GEO:3

Q_ OneWeb

CHOSTAR

GEO:10

TELESAT is building
198 satellites for
Lightspeed
constellation to
deliver global
broadband services.

Hughes Network
Systems + OneWeb
+ EchoStar Lyra
Support government
and defense
communications.

SIEES - B - SN
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https://www.mynewsdesk.com/eutelsat/pressreleases/eutelsat-procures-a-further-340-oneweb-low-earth-orbit-satellites-from-airbus-3424167
https://washingtonexec.com/2025/07/ses-closes-intelsat-deal-creating-satellite-giant-with-120-satellite-fleet/
https://www.viasat.com/news/latest-news/maritime/2026/auerbach-newbuild-vessels-onboard-nexuswave/
https://www.9fin.com/insights/hughes-bonds-drop-echostar-entity-secured-party
https://www.9fin.com/insights/hughes-bonds-drop-echostar-entity-secured-party

Flexible Transponder Applications

Cag“eleé);v‘:,%"rrl?spr'vate or Transponder-based
P W& GEO / MEO / LEO Airline
Entertainment

Single Carrier Per Channel (SCPC)
Private Network (Bandwidth leasing)

Military
Communication

VSAT Network ’4 Maritime

(Capacity leasing) Communication

ngggﬁ‘ GOV/Enterprise
gl Tlal Resilience

Sensitive
GOV /

-ﬁi. Rural Area
P

]H[]:[ Enterprise Communication
— Network N
S fg SN @
N a
Remote Hub Hub Internet
Antenna Antenna Remote Antennas Antenna  Services
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Network Architecture
Transparent Regenerative

User Terminal Feeder Terminal

Dynamic BW Beam Hopping Flexible Beam Resource|| Path Burst SYNC & || Beamforming
Allocation / Digital BF Interconnect Allocation || Control | Schedulingj Recovery|| Sophistication

Digital Transparent Satellite Onboard Control
LEO/MEO/GEOQO QOverlay SAT Overlay| Link Control || GW/ISL Forwarding
End-to-End Traffic Steering Routing Link Policy || Traffic Prioritization

Control & Management Policy Network Intelligence

SWaaP: Software as a Platform




Performance Requirement
Regulator Perspective

Antenna Radiation Envelope

» Side-lobes must comply with regulatory envelope

* Prevent power leakage toward adjacent GSO satellites
« Strict off-axis EIRP density limits for VSAT

Ref: ITU-R S.580; FCC §25.209; EESS502

Pointing Errors & Interference

* Mobile ESIM platforms introduce off-axis emissions

* ITU recommends statistical modeling (SaS distribution)

« Automatic transmission shutdown required if mispointed (>0.5°)
Ref: ITU-R S.1857; FCC §25.139

Downlink geometry Uplink geometry ISL geometry
apace sm(‘iig % space station %

non-GSO
space station

,,,,,, ? non-GSO

space station

s5p Boresight at WCG

350 transmitter  non-GSO transmitter

ITU RR Article 22 EPFD

GSO receiver
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scaled Tx_CoPol pattern
30 EIRP mask EESS502

EIRP Mask

IRP = 23.6976 dBW at 40kHz
20 7

10 1
ot

A0b—

=20

max EIRP of antenna in dBW at 40 kHz

-30

-40 - : :
-20 -10 0 10 20

azimuth [°]

Power Flux Density (PFD & epfd)

» PFD: Protect terrestrial services (angle-dependent limits)
« EPFD: Aggregate NGSO interference to GSO systems
» Calculated using ITU-R S.1503 methodology

Ref: ITU RR Article 21, 22: ITU-R S.1503

Verification & Monitoring

« On-site antenna pattern measurement required

» Co-pol / Cross-pol compliance verification

* Remote shutdown capability under network control
Ref: FCC §25.132




Operator Orbit
"_’2, Ses GEO C
N astranis  GEO
(microGEQO)
() Oneweb LEO
@ eureLsar G0 €
-~
SAT GEO
International
LEO
amazon Leo
N’
GEO C
Viasat™
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Performance Requirement
Operator Perspective

Ku

Ku

Ku

Ku

Ku

Ku

Frequency Band

Ka

Ka

Ka

Ka

Ka

Ka

Ka

In-Orbit Satellites
(approx.)

~70 GEO + 20 O3b +
13 mPOWER

5 GEO

34 GEO + 648 LEO

17 GEO

~200 LEO (initial
deployment)

~8-9 GEO

~70 GEO + 20 O3b +
13 mPOWER

Design Life

GEO 10-15yrs;
MEO 10-12 yrs

7-9yrs

GEO 10-15yrs;
LEO 5-7 yrs

12-15 yrs

5-7 yrs

10-15yrs

GEO 10-15 yrs;
MEO 10-12 yrs
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Planned Constellation

mMPOWER expansion (~20
total); IRIS? participation

Block 3 + Omega (>100 long
term)

OneWeb Gen2 >6000 LEO

JSAT-32 + LEO constellation

3236 LEO

ViaSat-3 global coverage +
next-gen GEO

MmPOWER expansion (~20
total); IRIS? participation

Roadmap

MmPOWER phase-2 ongoing; EU IRIS?
sovereign constellation by ~2030

Small GEO satellites for regional
operators

Dual-orbit strategy; Gen2 deployment
~2027-2028

GEO core in APAC; LEO augmentation
strategy

Commercial service ramp 2026—-2027;
FCC milestone deployment

Aviation & gov focus; post-Inmarsat
integration

mMmPOWER phase-2 ongoing; EU IRIS?
sovereign constellation by ~2030



Performance Requirement
Case Study of Flat Panel Termlnal

ITRI
ThiniKom ThiniKom Of blt Or blt Mo et
_m ThinAir Ku3030 RESA M Multi Orbit QrBeam MIL OrBeam MIL
SR . 55 0
Product Appearance .
Antenna type Phase array Phase array Phase array Phase array Phase array Phase array
Frequency band Ka band Ku band Ku band Ku band Ka band Ka band
Ku band
Transmit Frequency (GHz) 27.51t0 30.0 13.75t0 14.5 GEO: 13.7510 14.5 13.75to0 14.5 27.51t031.0 GEO: 13.7510 14.5
LEO: 14.0to 14.5 LEO: 27.5t0 30.0
Receive Frequency (GHz) 17.31t0 20.2 10.7t0 12.75 GEO: 10.7t0 12.75 10.7to 12.75 17.7to 21.2 GEO: 10.7t0 12.75
LEO: 10.7to 12.75 LEO: 17.7 t0 20.2
EIRP (dBW) 40.5 57 GEO: 49 35 42 EL 45°) GEO: > 47.5
LEO: 36.6 LEO: > 435
G/T (dB/K) 18.5 18.5 GEO: 11 6 7.7 (EL 45°) 9~11
LEO: 11
Scan Angles EL. +7.5°to +90° EL. +7.5°to +90° EL. +10°to +90° EL. +30°to +90° NA EL. +30°to +90°
Polarization Circular Linear Circular & Linear Circular & Linear  Circular & Linear Circular & Linear
Pointing Accuracy <0.2° <0.2° NA NA NA GEO: <0.2°
LEO: 0.83°
Tracking Speed NA NA NA NA NA 8°/s
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R&D Progress

 Facilitate a testbed to support Lab. testing and field testing

RF and Antenna Testing and Verification

 RF and Spectrum
Characterization Testing

* Antenna Radiation Pattern and
Pointing Performance Testing

« EIRP Mask Measurement

Signal and Network Testing and Verification

OpenAMIP/DIFI Testing

Satellite Channel Effects and
Constellation Simulation
SD-WAN Cross-Network Testing
and Verification

CATR Testing Block (Y{H18E)

CATR Chamber | Extendable Lab Zone

Instrument Stack ROH DE&SCHWARZ

Antenna + RF Module

(DUT)

mounted on platform

- Standardized Report Generation { e fﬂ ’

~,

Rotating / Motion Platform

(f————————0TA [ reflector path b[ Channel Emulator

5
J

RF/IF path

« Automated Interface Definition DR ~. ‘ .

Payload Emulator /
Golden Modem

VSA I VSG/ VNA —1

h.

1
) :
C ti oca i ocal operati . :
P v + - con :
1 1
I ! 1
"*{Tesﬂﬂaﬂanem"is?s*m LT oTeenol - . !

‘ User Terminal Modem }——J
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NTN Market Forecast

e Compared with 10.25% CAGR of global SATCOM market size, 5G NTN is predicted
to have 16.41% CAGR in 10 years

e |n 2034, 5G NTN will occupy 26.28B USD market size, which is about 10% of global
satellite communication market

Satellite Communications (SATCOM) Market Size 2025 to 2034
(UsD Billion)

’“1‘

% nce Satellite-based 5G Network Market Size 2025 to 2034 (USD Billion) fﬁcgg%r}fﬁ

30
$26.28 300 1 2 0/
. $260.65
2 1 6 . 4 1 % $2257 45 O 5 0 $236.52
$19.39
20 2025-2034 REIS
- $16.66 $194.77
s 2025 2034 $14.31 200 $176.74
s $12.29 . $160.38
10.56 .
$9 07 150 $132.06
10
$6.69 *7 a9 sms g5 SL15.58
5 I 100
0 50
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

0
The global satellite-based 5g network market size is predicted to increase from USD 6.69 billion in 2025 to approximately 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
USD 26.28 billion by 2034, expanding at a CAGR of 16.41% from 2025 to 2034.

Source: https://www .precedenceresearch.com/satellite-based-5g-network-market Source: https://www.precedenceresearch.com/satellite-communications-market

Source date: 2025/6 Source date: 2025/7
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NTN Plays Crucial Role in Future 6G

NTN is a key enabler for IMT-2030 Usage Scenarios, and it also fulfills
the new coverage capability to support 6G applications

Usage Scenarios :

. : IMT-2030 Capabilities
3 extension + 3 new + 4 OverarCh|ng p
capab“.ities of IMT~20
C 3,
<l i 04’”‘27 Sustainability =
& geendiosof,,, oo
«QQV. 'b%e Bt heo % ¢ ii?:l:g_ Interoperability
c§’ 0" Communication \?0 % GRS

(2
Z,
. %‘(\ (& Positioning
A overage
F B, 1-10
Integrated Sensing / \ Integrated Al aé ( m) =
and ‘

. and
Communication

Communication v bri
et e . o
IMT-2020 V ;
Reliability i o U el
mMTC URLLC (1-10°- 1-107) - sel;j ::apergince

Massive ‘ ‘ Hyper Reliable

Communication and Low-Latency /¢, Lty
% ® Communication 5’ ©1- 1ms) 2?&‘}'::(:’3
)
2 = &~ o
2 Ubiquitous ol MOBILYY ¢ onnection Area traffic

O, oiie L (500-1,000 S capacity
% Connectivity R\ km/h) ensity

> vg, (106 - 108

4',(’ S devices/km?)

“, N\ 0 et W
€, CAN Pabilities
NOTE: The range of values given for
capabilities are estimated targets for Source: International 44=TTT o
\_ Y, \_ research and investigation ofglMT-2030. Telecommunication Union (ITU) Y, I%?ﬁﬁhﬁﬁ;’uﬁ
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3GPP NTN Use Cases with 3GPP Architecture

LEO / MEO / GEO Satellite

5G Core Network

SN NG

*4a
.
-
-
’o

= Service to Unserved
| i’ and Underserved

Poor-/No- connectivity,

._-','

Seamless Access
Across Networks . Service Continuity &

. *. " Seamless TN-NTN mobility
Land-based, Airborne, withunlntenupted ;_'_t

Service Ubiquity
Extending 5G access to
unserved and underserved

and Maritime platforms L : regions Public safety & Disaster
_______ Service Scalablllty _ 2 Relief
.... Efficient multicast, broadcast, ~Sh el
~ and traffic offloading .-
Efficient Distribution Multicast & Broadcast, Source: https://www.techplayon.com
of Content Traffic Offloading T TR

Industrial Technology
Research Institute
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3GPP NTN Roadmap

<«— Study phase >+ 5G normative »>< 5G-A normative - 6G —>
2017 2018 | 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 ]
| Rel-15 | Rel-16 Rel-17 Rel-18 Rel-19 Rel-20 Rel-21
* NTN use cases & * GSO/NGSO enablers * Mesh connectivity S huieyered consielson
System req. definiti.on | * HAPS and ATG (air to S N i v
Architecture | ° Key [sses aie * Earth fixed/moving Freuine) * Opt. inter-/intra-node links
solutions beams * Broadcast '
° Transparent ) e GNSS-resilient
e Ch | model & . : :
RAN Aspects annel mode . FDD Regenerative « DU/CU Split design

impairment * NTN/TN mobility

* GNSS assisted * Smart routing/RRM in space

* NTN-native waveform

* Fixed VSAT, Mobile VSAT

Targe-ted * Smart phones (23dBm) | * RedCap UE
Terminals . HPUE
Spectrum * S-/L-band FDD * Ka-band, Ku-band, S-/L- * FR3 bands

band FDD

TREAMHRZR

Industrial Technology
Research Institute

Source: cnit, 3GPP

Copyright © ITRI. All rights reserved. 14



3GPP NTN Architecture Options

Transparent (bent-pipe)

Non Transparent (On Board processor)
satellite/HAPS satellite/HAPS
A NP = NGc/NGu over
2~ N Avia

frequency f2

M‘g\ via

frequency f1

R s Al /92 o\
.=€5 . -—N__o-
c'\:’; —_— . pe e :o—;::‘ \ y t}\

Transparent Mode Regenerative Mode

* Bent-pipe * Real time beam control for lower latency
e Support multi-beam operation * Flexible spectrum utilization
* Traffic centralization at local gateway * Enable sat. constellation via ISL
L 4 - L 4 -
« Proven technology | * Does not scale well * Improved performance |* More complex satellite
» Conventional gNB | * Multiple D/A conversions * Better resiI_ienqe * More power hungry
* Inter-satellite links * More expensive TR
e Unlock new services F:ii‘.?ii!lﬂi’é"“
Copyright © ITRI. All rights reserved.
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3GPP NTN PoC Validation Priority

. ITRI’s Perspectlves

i~ i

. inter-beam Inter-satellite NTN — terrestrial cell reselection
Priority Priority
. handover handover handover (Idle mode)
High » Low
stationary High High Low Median
Vehicular High High High Low
Public Safety High Median Median Low
Airplanes Median Median Median Low
Pedestrian Median Median Low High
\ 4
Priority TR AR
Low /il

Copyright © ITRI. All rights reserved.



ITRI’s Emulator for Transparent NTN RAN

e Multiple Orbits support:
— GEO/MEOQ/LEO (field trial in different orbits)

e Seamless Mobility Support:

— Conditional Handover/ Traditional Handover/ TN-NTN Handover/
NTN-NTN Handover

e Multiple Bands Support:
— S band/L band/Ku band/Ka band

CU/DU/RU
NTN RAN

* Futures: NTN' RAN . FLFA
— 3GPP NR NTN R17~R19 standard support. :
— Transparent mode & adaptive to different satellite gateways.

— Post-analysis tools & EMS Network Control System.

— From POC to customization, testing, and commercial deployment for e
an NTN RAN system. NTN RAN
— Support TN(FR1/FR2) & NTN system (FDD & TDD). EMS
— Patented —“ Beam/Frequency Switching technology”
— Patented —“ delay torrent communication technique” TR R

Industrial Technology
Research Institute
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Case Study: GEO Field Trial @ 2024

e GEO Broadband OTA Validation On NTN Video Call

%
':"" ’;;_E EE%EE Q search
' - = = About CHT ~ ESG ~ Investors ~ Messages
&y FIED
’ World's First! Chunghwa Telecom Collaborates with Industrial
NS Technology Research Institute to Complete 3GPP NR NTN
o S Satellite Video Calls
G EO 2025/02/27

Commeréial UT/ NTN fi— Third party
UT emulator Gateway Core
VIAVI

ITRI
DU

TREAMHRZR

Industrial Technology
Research Institute

ITRI
RU

—wx] |TRI NTN RAN

Downlink: ¥10 Mbps
at g an BW IE Elts’hz; I

Uplink: ~1.4 Mbps
at 5 MHz BW (0.28 bits/Hz)

4—(.“

RTT: ~0.5 sec
18
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Case Study: LEO Field Trial @ 2025/Feb

* Rel-19 NR-NTN connection validation over Oneweb LEO Satellites

%7
/& 0 @UTEeLSAT GROUP
XX 4 _yj

AIRBUS

- .. NTN Gateway Third party
Y meouer 4 7 Core
SHARP q—

urt ITRI

Vil eJoirad
BRMDI—FILTy b, 5G NTNBEEERICHFRHRIY XFs7Tv
. ITP7INREHF ANBELRY AR—2

ITRI NTN control system

PRESS RELEASE - 24 FEBRUARY 2025 08:59

Eutelsat, MediaTek and Airbus
announce world's first 5G non-
terrestrial network connection,
leveraging OneWeb LEU satellites

£ Mol

ITRI ITRI ITRI
RU DU CU

* - Eutelsat becomes the first satellite operator to demonstrate the 5G air
e LU

B —wy; | TRINTN RAN

BRMoERBEREDEUtelsat (2—F Y ) E248 (BHEFRE) . MediaTek. Airbus Defence&
the future IRIS? constellation Space & RO ERREIPELHEE (3GPP) 5GHMERRY hT—2 (5G NTN) #48%EM L -5GE
SDORIAERRICHINLIc EHASMT LT,

interface working on a commercial fleet
* - Paving the way for deployment of 5G NTN and interoperability between
terrestrial and satellite technologies

* - Placing Eutelsat at the forefront of 5G NTN innovation, a key feature of

TREXAMTHRFTR

Industrial Technology
Research Institute
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