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Non-Terrestrial Networks: HAPS and Small Cells N AIRSPAN

= Thesis: NTN Small Cells operating from
HAPS can deliver “True” Mobile
Broadband

= D2D LEO NTNs: Some facts and figures
and reference points

= What is a High Altitude Platform Station
and a HAPS NTN Constellation?

= HAPS Communication Payload Challenge

= Why are 3GPP Small Cells the answer?

© 2026 Airspan Networks. All rights reserved.



LEO NTN Constellations

= |t’s getting busy in
space...
— ~115k planned LEO SATs

= LEO NTN is delivering
Four Service Models
— Fixed broadband
— Nomadic Broadband
— 3GPP NTN
— loT and M2M

= A few LEOSs are
focused on 3GPP NTN
= Mobile Broadband

Launches in 2016 =
Launches in 2025 =

221

~4300

@ BROADBAND INTERNET

High-capacity data

N AIRSPAN

Building the Future of Wireless

O 10T/M2M

© 3GPPNTN @ GOVERNMENT / DEFENSE
Direct-to-device / Low data rate Secure & sovereign
Cellular NTN connectivity networks

THE LEO NTN LANDSCAPE  (May 2025)

HOW TO READ

20 4N @ ‘ o) FIXED BROADBAND
9o . "~ High-throughput services
o N 3
Launches in last 30 days = ~300 - - -k = e i
y ‘ CONSTELLATIONS SATELLITES OPERATORS INVESTMENT SERVICE STARTS (dish / antenna)
= . 3GPP NTN
30+ 115,000+ 20+ >$100B | 2019-2026+ ([0 3N
- announced planned countries | committed ongoing rollout (LTE/5G NR) to connect
CONSTELLATION OPERATOR / COUNTRY PRIMARY SERVICE MODEL SERVICE TYPE - \ to phones, vehicles, loT
(OWNERSHIP HIGHLIGHT) (KEY) (FOCUS) STATUS SATELLITES ORBIT SPECTRUM (EXAMPLES) PARTNERS /
_— . | i = OPERATIONAL  PLANNED | ALTITUOE  INCLINATION INVESTORS (SELECT) |  TARGET SERVICES
: E © Broadband Internet 0 /700 i ili
% TARLINK SpaceX = FIXED 3GPP NTN J Q OPERATIONAL 550 ki 53°/70°/ T-Mobile Broadband, Mobility,
J— ~ m + man #
- (Private - USA) BROADBAND | ect-to-cel) . © Direct-to-Device Global 10,370 42,000 97.6° Y SpaceX Direct-to-Cell, loT
Eutelsat Group 36ppNTN || © Broadband Internet | OPERATIONAL > Eutelsat G Broadband, Enterpri
< , OneWeb (OneWeb) 1 FXED 3GPPNTN ] s 648 648 1200km | 879° ) surnisar = softBank utelsat Group roadband, Enterprise,
(Public/Private) BROADBAND | (Dicect-to-cell)| ) Direct-to-Device Global SoftBank Government, Backhaul
amazon | project Amazon = FIXED O IN DEVELOPMENT 590/610/ 5 amazon Broadband, Enterprise,
~—" kuiper | (Private-UsA) BROADBAND SHBroadiend IntemetSIf S o | 2 S 280 o il ~—7 Amazon Government

TELESAT Telesat FIXED O IN DEVELOPMENT _ | & : Telesat Broadband, Mobility,

LIGHTSPEED (Public - Canada) u BROADBAND 2 Broadtarcicteet First launches 2026 e ik £ TELESAT FIMDA MDA Government

2oy 2 EU Consortium £’ A, €) Broadband Internet | IN DEVELOPMENT = o 5 ~ Secure Connectivity,

B ts lRls (EU Sovereign Programme) EROADBAND. ot ?ZM 0 loT / M2M First launches 2025 ‘ 290+ 750 km Ka-band Gesa EU/ESA Government, Enterprise
G EER China SatNet (GW) ** FIXED T €) Broadband Internet | IN DEVELOPMENT = oh E 2 [N . Broadband, Mobility,
s vy (State - China) snonosand | | 'OT/MRM | e Mo First launches 2024 12,992+ | 1100km | Ku/Ka/Q/V CHINA SATNET China SatNet Government, loT

W EABEE Shanghai SpaceSail * FIXED o €3 Broadband Internet | IN DEVELOPMENT g 5 CICC cicC Broadband, Mobility,
SPACESAIL (Private - China) sronoeanp | | 07/ MM €9 loT /M2M First launches 2024 ‘ 548 Al i CICC ALPHA e loT, Maritime, Aviation
SES — FIXED Po OPERATIONAL % A Enterprise, Maritime,
O3b mpower P et  saoaDenn D Broadband Internet | " 1 17 17 |~8,000km| Ka-band SES SES it e
LY NK Lynk Global _= { ] © Direct-to-Device | BETA/EARLY SERVICE GSM / LTE + mobile Direct-to-Device
GLOBAL (Private - USA) iGPP NTN, Messaging, Voice, loT | Selective coverage 7 [ 100+ 200K (Licensed) operators I ddniE Messaging, Voice, loT
AST SpaceMobile LLEZ ( | © Direct-to-Device | BETA/EARLY SERVICE = = Licensed =) Direct-to-Device
gc%:!: (Private - USA) { ALY Broadband (5G) Selective coverage 5 i ORD (AT&T, Others) — AT&T AL Broadband (5G)
CONSTELLATIONS BY SERVICE FOCUS (by planned sateliites) SATELLITES BY STATUS KEY TAKEAWAYS NOTES
@ Broadband Internet ~89% ® Ore: o] 7,500 @ LEO NTN is expanding rapidly across broadband, D20 and loT. = Nombers reflect public information as of May 2025 and are subject to change.
© 3GPPNTN (D20 / Cellular) 8% @ 3GPP NTN enables connectivity to everyday devices. - Many. jons are in phased
St e @ In Development  ~105,000 @ Fixed broadband constellations deliver high-capacity services A Bin it smalerloT Sonstallstions not fited.
lo ~2% using dedicated terminals. .
@ Government /Defense 1% @ Planned (Announced) ~2,500 ﬁ Par with telcos, g and cloud providers + Orbits vary within constellations; values show typical ranges.
are accelerating adoption. SR
OTHER ANNOUNCED / Swarm HawkEye 360 Satellot Unseenlabs Kepler Plan-S Yaliny BharatNet (IN-SPACE) | NileSat KEY:  FIXED BROADBAND = [
EMERGING CONSTELLATIONS (SELECT) = = [< | | = o — — — -~and more 3GPPNTN = (]
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3 Shell
a

Constellation
STARLINK

Current Status

First Launched May 24, 2019
Planned Size 42,000
Total Launched 11935
Active Satellites 10370
Decayed 1565
Hardware Types V2 mini, v2 mini d2c, v1.5
Last Launch May 20, 2026

© 2026 Airspan Networks. All rights reserved.
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SPAC / A AIRSPAN
L QU Building the Future of Wireless
/ ~100k UK Customers

Overhead LEO Satellites (May ‘26) «

. US Coverage: 2_3% = ~220-300 STARLINK

. UK Coverage: 0.09% = ~12-20 Limited iE , Y
- India Coverage: 0.55% = ~75-120 » Coverage tSis v
Footprint '
Each Satellite delivers 20-80 Gbit/s Fixed
Broadband
 Depending on generation and sharing .
across all customers ) _
: *\,51‘.";5 _ v‘v1?185r31? - *32124 v:\_,sl%;gﬁsjﬁs AERTE _ *Vgir?\f
There is another constraint - Backhaul *2821 :32%.?,. ' e " Vl'“‘i%%?ra x 3';355‘%
- Gateways provide backhaul connection | | \,31,?3%%25257830 *.317878* 1350 <3571
to internet . * 209 VS mini *V3z°r§?§
« GW capacity is shared across LEO Sats | *Vgin‘—:?n% '
« Starlink has 7 Gateway sites
« Ka, E, and Q/V Bands Limited * 3859 *\,36%,1#.51%4
» Higher frequency bands are Delivery s e % el "
impacted by the weather Capacity ‘Ee &\
« and tracking angles to Horizon - Yellow dots are Gateways -

© 2026 Airspan Networks. All rights reserved.
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Direct to Device (D2D / Direct to Cell)

3GPP NTN Direct-to-Device service much is more
challenging...

Currently Starlink has ~660 DTC Satellites in service.
 Example: This means 1-2 over UK at any time
« Typically operating with narrow SMHz FDD channels
« Large channel sizes are almost impossible
— 48 beams per Sat = ~200 Mbit/s » Service?
— Uplink capacity is extremely limited

— Very poor link budget = Messaging only!
o From 0dBi gain antenna and ~23dBm Tx Power

Capacity per LEO Sat is limited

Why is the
Capacity limited?

N AIRSPAN

Building the Future of Wireless

© 2026 Airspan Networks. All rights reserved.




N AIRSPAN

LEO DZD: What can it deliver? Building the Future of Wireless
= Some simple Link Budgets.... o o Dance [

— 500km to 1500km

— 5MHz FDD at 1.8 GHz 120 AST SpaceMobile

— Standard UEs
— for LOS Outdoor Coverage

o
o

o
— Starlink D2D S @ 1000km from LEO
. = Starlink D2C
— AST SpaceMoblle = DL/ULSINR=7.8/-42dB
: ) _ 20 DL / UL Speeds = 6 [ 0.5 Mbit/s
— Basically Noise Limited R AST SpaceMobile
o y ; ) 1 DL/ULSINR=15/3.8dB
— limited “rural” terrestrial | | DL / UL Speeds =15 / 2 Mbit/s
- 3.0 )
interference “

= Typical SINR Plots show the limited
service both LEO solution provide

— UL SINR is the key challenge

-8.0

Does deliver simple messaging/text and voice, and some limited data services
LEO D2D providers will improve link budget but always challenged by >500km distances

© 2026 Airspan Networks. All rights reserved.



What is a High-Altitude Platform Station (HAPS) N AIRSPAN

Growing Eco-system of HAPS

= Also called “Stratospheric pseudo- Both Lighter-than-Air and Heavier-than-Air
satellites”
— or a giant solar powered Drone! Bl < RADICAL ‘ ThalesAlenia
= Inan NTN D2D context a HAPS is a |
mobile phone “Tower-in-the-sky” df Weridmovie | A ALTO W SCEYE) VeLTITUDE

= 15+ companies actively developing

platforms that can permanently fly in sne Aurora == x

ssssssssssssss WREN AEROSPACE

the stratosphere (oo TN e

ALTO« = SCEYE) Y, VA\VA

" i onment (A V) flight-tested an upgraded -
St gifder capable of carrying up to 150 /b of pa_VIba? =

© 2026 Airspan Networks. All rights reserved.




HAPS NTN - Can it do better?

EARTH CURVATURE & ALTITUDE COMPARISON
LEO SATELLITE (500 km) vs FIXED-WING HAPS (20 km)

N AIRSPAN

Building the Future of Wireless

LEO SATELLITE
Altitude: 500 km

Centered over the UK t
________________________ T R e T LEO HORIZON RANGE
LEO SATELLITE (500 km) } ~2,500 km
¥ Alttude: 500 km | 500 km
@ Horizon range: ~2,500 km :
&) Oneway signal delay: ~2.5 ms i VERTICAL & HORIZONTAL AXIS
#) Coverage footprint: Very wide area - (BORID=CHLE)
(thousands of km radius) — : FIXED-WING HAPS \ VERTICAL (ALTITUDE)  HORIZONTAL (RANGE)
: ———————— —————  Altude: 20km ™ - 500 km - ~2,500 km
FIXED-WING HAPS (20 km) ; e 7 A HOHEION RANGE r *
4p  Atitude: 20 km == i\, i ~180 km
(@ Horizon range: ~180 km o RN . o =
| ) One-way signal delay: ~0.1 ms = - i: . §sci} ,:\ ~o J; L
(#) Coverage footprint: ~50 km radius e st y - > - /) {\1_) s \\\ 8 SPOT BEAMS 20 km ~180 km
(per spot beam) B o ot w Yy e R Each ~7 km wide [ [

— — g T | €A 1( o T All within 50 km radius 0km Okm
KEY TAKEAWAY D ] A y s ; fa S (Earth surface) (At nadir)
The LEO sateliite at 500 km sees ~2,500 km to the horizon Sy \\\ (\\5_/) l/’_"‘\) 8 ) B . 5_ SR Veriicaliand horizortal scales are
and covers a very wide area. ey . e, e GO R ;

The HAPS at 20 km provides high-capacity connectivity % e T e 13 "? : % dffe et
using 8 spot beams (~7 km wide) within a ~50 km radius. 7 50 km radius 7 5 -

= Concept is a fleet of HAPS Aircraft, just like LEO Satellite Constellations

— But at 20km not 500km+

* HAPS has the potential deliver a “true” mobile Broadband Service... Why?

© 2026 Airspan Networks. All rights reserved.



HAPS D2D: What can it deliver? N AIRSPAN

= Again, a simple Link Budget....
— Distances from 30km to 75km
— using 100 MHz 5G NR in n77 in DL
— Using 10 MHz in Uplink
— to regular handsets (UESs)
— for LOS Outdoor Coverage . . _ _
— Noise Limited @ 50km from HAPS

. : DL/ ULSINR =18 / -5 0B
= Typical SINR Plots show the service | ; DL/ UL Speeds = 400 / 13 Mbit/s()
a HAPS solution could potentially | | ' ' - - '

provide
— SINRs are better (both DL and UL)

— UL from regular handsets is still
challenging

— Much higher uplink performance
possible with FWA style CPEs

HAPS D2D link significantly better - delivers “True” Mobile Broadband

(1) — Scheduled over 10 MHz, rather than full 100 MHz © 2026 Airspan Networks. All rights reserved.



HAPS NTN — Sovereign Networks

= The KEY advantage of HAPS over LEO is that it is
possible to build Sovereign Networks

— Per Country / Region basis
— Per Use Case basis
— Per Mobile Operator / Neutral Host basis

= Geo-Political, Data sovereignty and Security
issues can often make the use of LEO D2D
problematic

— Often requires special Backhaul / Ground Station
arrangements

= MNOs are increasingly skeptical about the
intentions of Starlink, as it acquires spectrum
assets globally

= Regional HAPS networks allow Airbourne
Regulation (FAA, CAA, EASA...) to move at
different pace

— enabling earlier deployment

N AIRSPAN

Building the Future of Wireless

‘ SOVEREIGN BY DESIGN ;ﬁ\ INDEPENDENT CONTROL SECURE & RESILIENT | COMPLEMENTARY ‘ SOVEREIGN BY DESIGN
National ownership &S Operated within national Built for continuity Seamlessly integrates with | § .
and operation jurisdiction and mission assurance terrestrial networks F National ownership

\ \ and operation

| Data sovereignty
S @ kept within borders
|

Independent policy
‘ and security

(ﬂA}) Resilient, independent

communication layer

HAPS CONSTELLATIONS

HIGH ALTITUDE PLATFORM SYSTEMS

g EUROPE Complementary to
onstellation terrestrial networks

NORTH AMERICA ‘ ﬁ

HAPS Constellation i

HAPS Constellation 3

AFRICA :
# A4 HAPS Constellation .

SOUTH AMERICA | /
HAPS Constellation

OCEANIA
\ | HAPS Constellation | .«

‘ KEY Pz inats =
| —h— HAPS Platform (~20 km Alttude) | .}
OC erage Area

I Constellation Coord
operate independently
al airspace and provid
gt ctly where it is needed.

BUILT FOR SOVEREIGN NATIONS

RESILIENT & INDEPENDENT COMPLEMENTARY LAYER
Redundant links and dynamic Works with existing 4G/5G

re-tasking for continuity and future networks

O O SERVING N L PRIORITIES
C\Q/)le ral communities to critical

infrastructure and emergencies

ENVIRONMENTALLY FRIENDLY
Low altitude, low footprint

sustainable operations

WNERSHIP SOVEREIGNTY
Full control of infrastructure @ Traffic stays within
‘- operations and data atoalj risdiction

WIDE AREA COVERAGE
Bridgin g nectivity

QD erywhere

T RAPID DEPLOYMENT

COST EFFECTIVE
® Capacity on demand S Lower cost than satellite

in days, not years and terrestrial alternatives

SCALABLE & FLEXIBLE
o D Scale coverage and capacity
as needs evolve

© 2026 Airspan Networks. All rights reserved.




HAPS NTN - Different Use Cases

HAPS CONSTELLATION
PROVIDING TARGETED SERVICES TO THE UK

FLEXIBLE » RESPONSIVE « COST-EFFECTIVE R

A constellation of High Altitude
Platform Stations delivering
capacity exactly where and
when it's needed.

- T N
@ RURAL IN-FILL COVERAGE

Bringing reliable 4G/5G
connectivity to hard-to-reach
rural and remote communities.

¢ Agriculture
* Remote workers
L * Public safety

¢ Education & healthcare

PRIVATE NETWORKS

CAPACITY / SERVICE LEVEL

HAPS Constellation
~20 km Altitude

oza SPECIAL EVENTS

On-demand high capacity
for temporary events.

¢ Sports & entertainment
* Festivals

* Major gatherings

¢ Emergency response

Z

e \L! * Search & rescue
; n\ o * Leisure & yachting

N AIRSPAN

Building the Future of Wireless

7 N
MARITIME COVERAGE

"~ Seamless connectivity over
UK waters and beyond.
* Commercial shipping
* Fishing fleets
¢ Offshore energy

KEY CHARACTERISTICS

Days to activate capacity

Capacity where it's needed

Lower cost per bit

. s Secure, dedicated connectivity ;, 55— ) '
. Very.High Capacity for business and critical operations. ; ,‘azf.é," @ Persistent High
B . 5 T Altitude Coverage
W High Capacity * Industrial sites g
| {,/-.- - ¥\ Rapid Re-Tasking &
. Medium Capacity * Energy & utilities . Py (- & Dynamic Steering
@ rural/ Wide Area ® Mining & construction e ) % Targeted Capacity
— . © Secure communications W2 Where Needed
&9 Private / Dedicated e e T l‘ﬂ Direct to Device (D2D) &
Maritime Coverage e, =g i g o 2 R ,(": 3GPP Small Cell Compatible
) v A e . AR Integrates with Existing
8 ~
SN Tl o S Feif IR - | ' 46/56 Networks & Core
@ DEPLOY RAPIDLY @9 TARGET PRECISELY (s COST-EFFECTIVE RESILIENT & RELIABLE g SUSTAINABLE
Built for mission-critical use Low environmental impact

HAPS D2D NTN can support a range of use cases and is a “Steerable” capability

© 2026 Airspan Networks. All rights reserved.




| L=
—11<<~ UK: Aria “Enduring Atmospheric Platforms”

» UK Government is investing £50m to accelerate HAPS
ecosystem development over the next 2-3 years.

— R&D Funding Competition
— TA1: Breakthrough technologies for persistent atmospheric platforms
— TA2: Integrated HAPS system development and demonstration
— TA3: Communications architecture and Deployment planning (Digital Twin)

= The Aria Thesis is:

— A HAPS D2D network reduces path loss roughly 600x versus LEO D2D,
enabling efficient “true” direct-to-device connectivity.

— HAPS delivers multi-Mbps broadband directly to standard 4G/5G
smartphones, including some indoor coverage.

— Persistent regional coverage enables terrestrial-like connectivity
— Regional HAPS costs are 10-100x lower terrestrial or LEO infrastructure.

— HAPS constellations could cost <£100m for nation-scale deployment.

Aria will announce their awards in a few weeks!

N AIRSPAN

Building the Future of Wireless

[Rough orders of Terrestrial HAPS infrastructure § LEO infrastructure
magnitude] infrastructure

Transmission radius 1-10 km 100 km 1,000 km

DF a node

Cost to add a node £0.1 million £1-10 million £1 million

(incl. permitting & real | (incl. aircraft and (In existing

estate) ground station) constellations, incl. sat,
launch, & ground
station)
*Prohibitive for new
constellations (spectrum
not available)

Investment to £10 billion £100 million £1 billion
increase regional (+100,000 nodes) (+10-100 HAPS) (+1,000 sats)
coverage (e.g.

England)

Aria “HAPS” Thesis...

© 2026 Airspan Networks. All rights reserved. 13




Japan: Sovereign HAPS

SoftBank

SoftBank and Space Compass are leading commercial deployment.

Japan sees HAPS as core 6G infrastructure, not an experiment.
— MIC, NICT and NEDO are heavily funding HAPS R&D.

Target HAPS use cases are to support rural coverage, disaster
recovery and maritime connectivity.

HAPS will also provide a D2D Service for SoftBank and NTT DoCoMo

Solar power, lightweight airfframes and energy storage are key
challenges.

N AIRSPAN

Building the Future of Wireless

GOVERNMENT FUNDING & R&D PROGRAMS SUPPORTING HAPS

Ministry of Internal Affairs
and Communications

MIC

Leads national policy,
spectrum allocation, and

| supports R&D for NTN

(satellite, HAPS, UAV).
HAPS is a strategic part
of Japan’s Beyond 5G/6G
and resilience policy.

()

KEY ACTIVITIES

O Spectrum studies &
regulatory frameworks
for HAPS

@ Disaster-resilient
connectivity policy

& International
coordination (ITU)

National Institute of
Information and
Communications

Technology

ng?

Japan’s ICT R&D agency
and manager of the
“Innovative ICT Fund
Projects for Beyond
5G/6G”.

Provides grants for
research, prototypes
and trials.

KEY HAPS PROJECTS
(Examples)

& HAPS payload technology
(trials using SoftBank
platforms)

@ NTN radio & network
technologies

@ |Interference & coexistence
studies

@ 6G system integration
research

New Energy and
Industrial Technology
Development Org.

@ EDO
Funds HAPS-related
technologies to improve
endurance, energy
efficiency and reduce

weight - critical for
practical deployment.

HAPS-FUNDED PROJECTS
(Examples)

@ High energy density
battery packs

& High-efficiency solar cells
for HAPS

@ Lightweight structures &
materials

& Power management
systems

(4-year program from FY2025)

Beyond 5G / 6G

Promotion Strategy

Beyon
5G/6

Cabinet-level strategy
positioning NTN (satellites,
HAPS, UAVs) as essential
infrastructure for Japan's
digital future and global
competitiveness.

KEY GOALS

& Global leadership in 6G
standards & IP

@ Strong domestic industry
& supply chain

@ Social implementation &
global contribution

Coordinated government-industry funding builds Japan’s capability in HAPS,
driving 6G/NTN innovation, resilience and global leadership.

v ﬁlz@\%

Other Partners &
Ecosystem

Wide ecosystem
of Japanese companies,
universities and research
institutes working
together on HAPS.

PARTICIPANTS INCLUDE

& Aerospace: HI,
Mitsubishi Heavy
Industries, Kawasaki
Heavy Industries

@& Telecoms: SoftBank,
NTT

@ Universities &
research labs

& Component &
materials suppliers

&

Japan aims to build a sovereign nationwide “Sky Network” for NTN and 6G.

© 2026 Airspan Networks. All rights reserved.




Regenerative Direct-to-Device HAPS Architecture

Four Communication Systems

= Command & Control (C2)

— Controls and monitors the HAPS
platform.

— Via satellite link or integrated feeder
link.

» Feeder Link (Backhaul/Fronthaul)
— Connects HAPS to the core network.

— Typically uses a network of ground
gateway stations.

= Service Link

— Provides 3GPP direct connectivity to
user devices (UEs).

— Supports smartphones, loT, fixed
wireless, maritime and aviation users.

= |Inter-HAPS Links

— Connect HAPS platforms together, like
LEO ISLs.

— Enable traffic routing, resilience, and
alternative backhaul paths.

N AIRSPAN

Building the Future of Wireless

% HAPS ARCHITECTURE - REGENERATIVE FIXED WING PLATFORM
o~

Four Key Communication Systems

~
~
~
S~
~
~
~ —
~
N ‘
N

— N Pl
£1) COMMAND & CONTROL (C2) sk

OTHER HAPS
REGENERATIVE FIXED WING HAPS

REGENERATIVE PAYLOAD (BASEBAND)

SATELLITE
(GNSS / Data)

\ ez

@ INTER-HAPS LINKS

1 o Like ISLs for LEO Sat
» Command, control and RU DU Ccu 5 :
monitoringof the HAPS platform (RadioUnit) | +>| (Distributed Unit) |<>| (Centralized Unit) ?m‘t’)'de:haltfmat“’e foute
iy 5 (@) ) @ or backhau
st iSatellitelink oticombined ’ s Enables traffic routing, resilience
with feeder link (if robust enough) [% SWITCHING / ROUTING (L2/L3) and extended coverage
J
4 b\ &
= - ! \ .
@ FEEDER LINK: BACKHAUL i \ \ @ SERVICE LINK: FOR
= (OR FRONTHAUL) II \\ \\ DIRECT TO DEVICE / UES
« High capacity link between HAPS 1 \ \ « Wireless access link between
and core network (Gateway) I/ “ \\ HAPS and end users
* Typically a network of ground II \‘ \\ + Supports voice, data and

stations underneath the I

: \ loT services (4G / 5G / LTE)
service area ! \

\
\
¥ ¥
e = = =
CORE NETWORK / . E % e % 2 (c) T 2
INTERNET PN A D A & =
NETWORK OF GROUND STATIONS (GATEWAYS) Smartphones  loT / Sensors Vehicles Maritime Aviation

Typically underneath the service area .

HAPS ADVANTAGES VS LEO
NO DOPPLER SHIFT

NO HIGH SPEED ISSUES ))) NO LONG RANGE LINK CHALLENGES BETTER DEVICE PERFORMANCE LOWER SYSTEM COMPLEXITY
Minimal Doppler shift enables ((( Shorter link distance (20 km Lower path loss means lower Simpler terminals, no fast beam
use of standard cellular waveforms altitude vs ~500-1,200 km transmit power for devices, tracking, and reduced handover

HAPS operates at low relative
speed to the ground
(~200 km/h vs LEO (~7-8 km/s).

No need for high Doppler
compensation.

ancli fimplﬂ radios, improving for LEO) results in better link longer battery life and rates vs LEO.
efficiency and reducing budget, lower latency and improved indoor coverage.
complexity. higher reliability.

- j C2 - Command & Control (C2)
(Satellite or combined)

- - @ Feeder Link: Backhaul (or Fronthaul)
(Gateway network)

- @ Service Link: for Direct to Device / UEs
(4G / 5G / LTE)

=== (@ Inter-HAPS Links
(Alternative backhaul route)

/ High C. it Flexible Routi [ Wide Area C ia ted iaia ‘ DESIGNED FOR PERSISTENT COVERAGE
igh Capacil exible Routin ide Area Coverage / Integrated Terrestrial
/u l][] B Y h F: Y &(g aC g @ ith F ot o &g < gir 9 . HAPS provides continuous, stable and cost-effective
g acinau Qe TReWEraaleRays ARNDNENETE ‘ connectivity over large areas with cellular-like
{ performance and multi-service support.

Architecture

KEY BENEFITS @ Resilient & Redundant

© 2026 Airspan Networks. All rights reserved.




Small Cells and HAPS: The Payload Challenge N AIRSPAN

All good so far.... now comes the catch! Small Cells Powering D2D HAPS

Designed for SWaP-Constrained Platforms

Small cells are ideally
suited to HAPS because
they minimize payload
mass and power while
maximizing coverage
and capacity.

g Every watt and
{ 4 ( kilogram matters at
\ 20 km altitude.

SWaP
Gl W4

SIZE - WEIGHT - POWER

* Flights at Northern Latitudes (>50°) very
challenging (aka UK / Japan)

— less winter solar energy
— higher station-keeping power

velfwnf[or
soffanffes
nun 5

req u I rements ~ PLATFORM PAYLOAD CONSTRAINTS (TODAY) NORTHERN LATITUDE CHALLENGE

— Longer n |ghtS, colder tem pe ratu res, FIXED-WING rfi ARIA TARGET o STRATOSPHERIC BALLOONS —6— pro85%eEss I I I
Stronger winds X</ K Q B . .

. B D0 2-5xHIGHER T
= Solar |_ooyvered HAPS _alrc_raft alread (450 4 0som “ | e =" swoveenrons mmBIH]

have I I m Ited co m m u n I cat Io n pay I oad PAYLOAD POWER BUDGET PAYLOAD POWER BUDGET PAYLOAD POWER BUDGET (( )) REDUCED ¢ I

ca pa bl I Itl es (t he Swa P) LOW SWaP CAPACITY EXTENDED SWaP CAPACITY HIGH SWaP CAPACITY

— Fixed Wi ng : 5 kg a n d 1 OO- 1 50W @ LOW SWaP @ MINIMAL :@: INTEGRATED @ HIGH SPECTRAL SCALABLE

FOOTPRINT POWER USE 2 ~/ RADIO + BASEBAND EFFICIENCY £49 D2D COVERAGE

-

— Aria Target: extend to 20kg and 300w
— Balloons: 200kg and 1kW

— But at Northern Latitudes the capability
rapidly reduces

Lightweight, Power Efficient
Small Cell technologies are the key!
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Small Cells: Key Requirements for HAPS D2D

= 5G (and 6G) D2D Services from

HAPS constellations are a i N
compelling proposition v e T~

* The most likely requirements:

% &
&yﬂ S

SATELLITE BN
(GNSS / Data) \\

s ™\
1\1\/ COMMAND & CONTROL (C2)

+ Command, control and
monitoring of the HAPS
platforms

» Satellite link or combined
with feeder link (if robust
enough)

Support LTE, 5G and 6G evolution
Ultra-low SWaP: < 20 kg, <300 W ‘\
Direct-to-device connectivity using

(@) FEEDER LINK: BACKHAUL | 7~ -,
~ (OR FRONTHAUL) ¢ N
o High capacity link between |- . % =

N AIRSPAN

Building the Future of Wireless

Small Cell based HAPS Constellation

Coordinated Multi-HAPS Links Deliver Seamless 5G/4G Coverage to Smartphones

HAPS-1 HAPS-2 HAPS-3
~20 km Altitude ~20 km Altitude ~20 km Altitude

Inter-HAPS Link
| N (Backhaul)

Ity AR Link INTER-HAPS LINKS
(Backhaul) @
« Like ISLs for LEO Sat

* Provides alternative route
for backhaul

« Enables traffic routing,
resilience and extended

p coverage

y

(é\‘ SERVICE LINK: FOR

/'i : z 3 B A:_:‘. DIRECT TO DEVICE / UES KEY BENEFITS

H 3 M LA * Wirel link b
standard smartphones (incl. legac Hesadcornatio R o e @ usictous Coversge
(Gateway) s L ,,&Manchester' e ) @ - )
. . « Typically a network of ground |- 5 »,.f’.;'._ 2 )« NS W B . - Support‘s voice, data and Higher Capacity
Fully integrated radio and baseband CORE NETWORK/ et nsugameatnie. | el Drl <P T senices (4950 / LTE @ Robust Connectiviy
INTERNET service area : o RS S i ®
H H = b Gty Vi % = " Sk Birmingham - Low Latency
Advanced beamforming and Massive e g - ki Dol o minoham 4
. fpags % ooe % cee % . ol ! SN @ Resilient to Outages
MIMO-Like capabilities (N x spot e ba i la ol 2 i
X K N = = = =
beam S) S B NETWORK OF GROUND STATIONS (GATEWAYS) ... Smartphone = = = = =
Typically underneath the service area 5 User Equi EJ @ == CHEL
. . B ypically undern vice ar 7 (User Equipment) H IT’/A; T f&M ~ 5}47 :’3
martphones i0 ensors ehicles aritime wviation
Neutral-host operation across multiple R —
. — -~ Inter-HAPS Backhaul g ________ Q ________ %
MNOs (UK JOTS option?) = &
Gateway / Core Network Internet &
I t HA PS I o k f = I A Ground Station (5G Core) Cloud Services
nter- N r resilien - ,
e . S o eS e Ce @ z:zlﬂiztari / High Capacity x Flexible Routing @ Wide Area Coverage Integrated Terrestrial & HAp:Eij:;i;z;::f!Ss(;fl:Ta:doc\/oiT:S’Ecme
b a Ckh a u I ro utl n g Afchitecture ol [][] Backhaul & Coverage with Fewer Gateways ¥ satellite Networks R aciiial e Ia[ge‘areas with collular-iife

performance and multi-service support.

Small Cell technologies key to making this vision real
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Airspan: Converged Airbourne Connectivity Platform

THE MARKETS

[

@ TRADITIONAL AVIATION CONNECTIVITY

+ Commercial & private aviation demand

s e
> % 0\(\ oS 0’7&\
/ o¥ EXTENDED HAPS / NTN 7;
/ & iy
/) N ATG STRENGTHS COVERAGE & STRENGTHS g2

-
@ HAPS & NTN CONNECTIVITY

.
- o .
1 e 7=
S\ ¥ .
/,
% L”_)

- + Direct-to-device (D2D)
+ Standard devices

Massive wide-area cove

NTN spectrum

Infrastructure in the sky

Lower latency than satellite

AIRBORNE
TECHNOLOGY
PLATFORM

UNIVERSAL
REACH

HAPS D2D NTN

MOBILITY
FOUNDATION

ATG provides

rage

‘ NTN REFERENCE:  3j¢ SPACE COMPASS (2 Link Project

—
@ ADVANCED AIR MOBILITY (AAM)

+ Autonomous operations

+ Al-native

= e + Ultra-low latency (URLLC)
= « High reliability
B T + Dynamic & dense networks

high-performance connects AAM
connectivity for P anywhere,
- AAM vehicles anytime
AAM STRENGTHS
e WE @)
Autonomous UAM, drones Dynamic airspace | Integrated sensing
&BVLOS & logistics & edge services & communications

operations (ISAC)

@ Abvancep AR MOBILITY (AAM)

w + High throughput, low latency IFC () MOBILITY
[Byy_ L + Licensed spectrum A ATG +HAPS -
L (@)« Terrestrial infrastructure dependent @ High-capacity hm':ﬁs& @ Wide-area

{ l < hireraftteriinals low-latency links backhaul persistent coverage

anlhaatlill l"l‘!’!"“ @ Airport & corridor g Backhaul & gateway
KT AR : Nationwide 4G LTE L) @ fiexbilty
9 9 and 5G NR network Mature ecosystem Direct-to-device
= @ and operations CONVERGED D connectivity

((g)) Multi-Band & Multi-Standard | /72X Integrated Sensing and @ Network Slicing & QoS
(4G /5G /NTN) "ZZ’ Communications (ISAC) (LLC/eMBB / mMTC)
((iA))) Advanced Beamforming £ Open Interfaces &
& Massive MIMO "8 Ecosystem Integration
| Lt Power & Thermal
R Management
|| A Multi-TRP & Security, Resilience &
.2 Make-Before-Break Zero Trust
Mobility
|
| g Edge Computing & AJML g_ Al-Driven RAN Intelligence |~ Data & Analytics
| -  Optimization ° & Automation I]U[]I] (Operations Insight)
A
v N

N AIRSPAN

Building the Future of Wireless

Y ™\

COMMON PLATFORM CAPABILITIES (ACROSS ALL MARKETS)

PLATFORM DEPLOYMENT OPTIONS

& @ Integration

‘3«‘@@ NTN & SATCOM

TECHNOLOGY BUILDING BLOCKS (SHARED ACROSS ALL MARKETS)
Backhaul & () Spectrum ‘ a Al-Driven RAN ‘ A3 ISAC & Sensing
A

Transport

®

(€)) <
(( ) ._ — E s \.\” >
&l
g - @ ‘%
Terrestrial HAPS Satellites Edge Data Onboard
(Towers) (Stratospheric) (LEO / MEO) Centers (ATG / AAM)
o /
3
( Traditional Aviation Connectivity
. : (O HAPS & NTN Connectivity
Secity & /‘U’EI Data & Analytics @ Advanced Air Mobility (AAM)
Resilience 0 (Operations Insight) () Converged Platform (All)

FROM CONNECTIVITY TO INTELLIGENCE. |

Agile Radio Intelligence Payloads
FROM NETWORKS TO ECOSYSTEMS. |

FROM TODAY TO BEYOND.

AIRSPAN — CONNECTING THE SKIES FOR A SMARTER WORLD. ]

Based on next generation small cell solutions

© 2026 Airspan Networks. All rights reserved.
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