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Introduction

• High Altitude Platforms are an 
alternative or complement to terrestrial 
and satellite infrastructure for 
providing broadband wireless access in 
remote and hard to reach areas

• They are based on unmanned airships 
and manned/unmanned aircrafts

• HAP are typically operating in lower 
stratosphere  (h ≈ 20 km)

• They are particularly well-suited for 
temporary provision of basic or 
additional capacity requirements, e.g. 
for short-term large-scale events and 
establishment of ad-hoc networks for 
disaster relief. 
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High Altitude Platforms

• Comparing to terrestrial wireless access networks:
• large coverage area from a single site
• line-of-sight links
• more straightforward cell planning
• less ground-based communications infrastructure
• suitable for broadcast and multicast services

• Comparing to satellite communication systems:
• quasi-stationary coverage area
• low propagation delays
• broadband capability using small sized antennas and 
terrestrial terminal equipment

• easy maintenance and upgrading of the payload
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Types of HAPS

• airships (lighter than air)airships (lighter than air)airships (lighter than air)airships (lighter than air)
• unmanned
• solar powered
• can stay aloft for few months

• aircrafts (heavier than air) aircrafts (heavier than air) aircrafts (heavier than air) aircrafts (heavier than air) 
• manned, jet engine, up to 8 

hours aloft
• unmanned, solar powered, 

aloft for few months
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HALO
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Helios
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SkyNet
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HAP network architecture
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HAP network architecture
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HAP network architecture
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HAP network architecture
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HAP research activities

•• NiCTNiCT and and SkyNetSkyNet ProgrammeProgramme in in JapanJapan
• demonstrated the feasibility of 3G mobile

communications via HAP

•• EU EU FPFP5 IST p5 IST projectroject HeliNetHeliNet
• carried out initial phase of study and

prototype development

aeronautics (solar powered plane with fuel
cells)
applications (broadband communications, 
location/navigation, environmental
monitoring)

• January 2000 – May 2003

• Value €4.8M
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HAP research activities

•• EU EU EU EU EU EU EU EU FPFPFPFPFPFPFPFP6 IST p6 IST p6 IST p6 IST p6 IST p6 IST p6 IST p6 IST projectrojectrojectrojectrojectrojectrojectroject CAPANINACAPANINACAPANINACAPANINACAPANINACAPANINACAPANINACAPANINA

•13 13 13 13 partnerspartnerspartnerspartners

•November 2003 November 2003 November 2003 November 2003 –––– OctoberOctoberOctoberOctober
2006200620062006

•ValueValueValueValue €€€€5.6M 5.6M 5.6M 5.6M 

•1 1 1 1 ooooverseasverseasverseasverseas collaboratorcollaboratorcollaboratorcollaborator

National Institute of 
Information and 
Communications 
Technology of Japan

  

 

University of York (UK) 
- York Electronics Centre  
- Department of Electronics 

 

Jozef Stefan Institute (SL) 

 

Politecnico di Torino (I) 

 

Universitat Politecnica de 
Catalunya (ES) 

 

Carlo Gavazzi Space (I) 

Budapest University of 

Technology & Economics (HU) 

 

DLR (D) 

 

BTexact (UK) 

 

SkyLINC Ltd (UK) 

 

EuroConcepts Srl (I) 

 
CSEM (CH) 

 

Contraves AG (CH) 
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The CAPANINA objectives

• To develop broadband technology from HAPs aimed 
at providing efficient ubiquitous coverage to users 
marginalised by:
• geography, 

• distance from infrastructure, 

• those travelling inside high-speed public transport 
vehicles

• To deliver burst data rates of up to 120 Mbit/s to 
fixed users and to vehicles travelling at up to 300
km/h

• To consider mm-waveband and free-space optical 
communications technologies
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The CAPANINA key activities

• Derive business models to ensure low-cost ‘Broadband for All’
• Develop a system testbed for testing selected broadband

services
• Validate and evaluate services and components on different

aerial platform technologies
• Investigate smart antennas and associated signal processing for

advanced beam forming
• Develop advanced signal processing algorithms 
• Perform mm-wave propagation measurements (fixed, moving)
• Study resource management and spectrum sharing in 

frequency bands allocated for use with HAPs (47/48 GHz and 
28/31 GHz )

• Demonstrate a high-speed optical backhaul downlink from
HAP to a ground station and a free space optical interplatform
link
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The CAPANINA scenario (i)

WLAN

uuuup to 300km/hp to 300km/hp to 300km/hp to 300km/h

mmmmovingovingovingoving ttttrainrainrainrain

17171717 –––– 22222222 kmkmkmkm

§Up to 120Mbit/sUp to 120Mbit/sUp to 120Mbit/sUp to 120Mbit/s
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The CAPANINA scenario (ii)

UUUUp to 120p to 120p to 120p to 120 Mbit/sMbit/sMbit/sMbit/s
(aggregate)(aggregate)(aggregate)(aggregate)

Phased Array, Phased Array, Phased Array, Phased Array, 
Smart AntennaSmart AntennaSmart AntennaSmart Antenna

Down conversion, Down conversion, Down conversion, Down conversion, 
signal processing, signal processing, signal processing, signal processing, 
general processing,general processing,general processing,general processing,
on board caching, on board caching, on board caching, on board caching, 
distribution to distribution to distribution to distribution to 
carriage carriage carriage carriage WLANsWLANsWLANsWLANs

Possible standards:Possible standards:Possible standards:Possible standards:
---- IEEE 802IEEE 802IEEE 802IEEE 802 familyfamilyfamilyfamily
---- DVB DVB DVB DVB familyfamilyfamilyfamily
---- HIPERACCESSHIPERACCESSHIPERACCESSHIPERACCESS

WLANWLAN

mmmmovingovingovingoving ttttrainrainrainrain

uuuup to 300km/hp to 300km/hp to 300km/hp to 300km/h

Possible Services:Possible Services:Possible Services:Possible Services:
---- High speed InternetHigh speed InternetHigh speed InternetHigh speed Internet
---- VideoVideoVideoVideo----onononon----demanddemanddemanddemand
---- Corporate ServicesCorporate ServicesCorporate ServicesCorporate Services
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The CAPANINA Trials

• End Yr 1 – ‘Pershore, UK’
Trial
• 300 m tethered aerostat

• FWA test + applications

• Optical communications test

• Propagation measurements

• End Yr 2 – ‘Kiruna, Sweden’
Trial
• Stratospheric balloon test

• Repeat of the above  

• End Yr 3 – ‘Japanese’ Trial
• High Altitude Platform

• Repeat of the above

Examples of Previous TrialsExamples of Previous TrialsExamples of Previous TrialsExamples of Previous Trials
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SatNExSatNEx

• 6FP IST Network of Excellence SatNExSatNEx

• Satellite Communications Network of Excellence
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Fully deployed system architecture
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VoIP System Architecture for HAP

• HAP network should provide 
basic VoIP functions

• Signalling

• Call Connect and disconnect

• Database services

• CODEC operations

• Basic elements

• soft switch

• Signalling / Media Gateways

• User end devices

• IP network
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Conclusions

• HAP are suitable for provision of broadband wireless access

• Particularly suitable for serving remote/hard-to-reach
regions, short-term large-scale events and disaster relief 
missions

• Alternative network architecture scenarios with different
system coverage and platform interconnections

• Recent research activities demonstrated the feasibility for
provision of 3G services and are now focusing on the
provision of broadband wireless access to remote fixed users
and passangers on trains.


