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1. Introduction

In light of unlimited support of the wise
leadership, in order to realize global leadership of
the ICT sector, and to deploy latest technologies
for stakeholders, as well as to find high-end
solutions for ICT challenges, the
Communications and Information Technology
Commission (CITC) has successfully
demonstrated the first global trial to provide 5G
coverage in the Red Sea Project using a High
Altitude Platform Systems (5G HAPS).

This report provides a detailed overview of the
Saudi pioneering experience. It also highlights the
concept and advantages of High Altitude
Platforms Systems (HAPS), related international
experiences, future insights of such technology in
the Kingdom and worldwide, as well as
associated challenges.
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2. About HAPS

HAPS are radio stations broadcast from the second layer of the
atmosphere “Stratosphere” to provide ICT services. Such promising
technology is getting considerable attention from researchers and
manufacturers, due to its great potential in reaching remote and hard-to-
reach areas (Land, sea, or air), providing coverage for larger areas.

International Telecommunication Union ((ITU) started considering
HAPS studies in 1996 and this technology became more viable, due to
its development in recent years after solar panels, batteries, avionics, and
antennas become more efficient. Figure (1) shows how such technology
works.

Figure (1) Illustration of  HAPS Technology
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3. Advantages of HAPS

HAPS stations contribute to realizing SDG 9 (Industry, Innovation, and
Infrastructure), by enabling broadband connectivity, especially in remote
and underserved areas. HAPS stations also support existing terrestrial
network infrastructure by providing 4G and 5G services. This
technology is also useful in a variety of applications, including:

Covering 
remote areas Disaster relief 

major events

HAPS is one of the core solutions for bridging the digital gap and
realizing the integration between terrestrial and space services.

Private 
networks

Terrestrial 
backhauling

Temporary 
coverage for 
events and 

tourist hotspots

Fixed wireless 
access
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4. HAPS International Trials

USA initiated research on this pioneering technology back in 1990s,
under the Pathfinder Project managed by NASA and other private sector
partners, to enable communication services using HAPS. In 2000, the
Project launched the first trial of HAPS generating 3G services. Several
countries involved in the race to develop and support such technology,
like Japan, UK, Spain and Switzerland. They pursued to reduce costs,
foster coverage and operating time of such platforms, as well as to utilize
ecofriendly technologies.

There are too many companies that led the development of HAPS
stations, such as Google, Airbus, Facebook, and Softbank. Google
launched its Loon project in 2011 using balloon as HAPS, but faced
some long-term commercial and technical difficulties, which led to
project suspension in 2021. Airbus also launched Zephyr Project in 2013,
as a HAPS solution powered by solar energy, and is still adapting the
platform for commercial use. In 2016, Facebook initiated its project
Aquila, similar to Airbus’s Zephyr, by providing solar-powered HAPS
solutions, but the project was suspended in 2018 after failing to realize its
objectives. Softbank, as a leader in HAPS development, established
HAPSMobile Alliance with Airbus, AeroVironment and others to
develop HAPS platforms. The Alliance produced the solar-powered
platform “Sunglider”. Softbank and its partners are still working on
reducing manufacturing costs to achieve economic feasibility for such
technology.
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5. World-First Trial of 5G HAPS Technology Takes Place in Saudi
Arabia

A. Experiment Objective

In an embodiment of the great support of our wise government for the
ICT sector, and in the implementation of the National Spectrum Strategy
2025, including “Spectrum Outlook for Commercial and Innovative Use
2021-2023” supporting and enabling the Kingdom’s transformation into a
digital society, to be a global leader in radio communications and wireless
techs under the Kingdom’s Vision 2030, CITC conducted the world-first
trial of 5G HAPS in Saudi Arabia, in partnership with Stratospheric
Platforms Limited (SPL).

The experiment aims to test the capabilities of such technology in
providing high-speed telecommunications services to remote areas,
including mountainous, coastal, and desert areas.



B. Initial Preparation
As the first of its kind globally, this experiment required a number of
logistical and technical measures. Therefore, CITC conducted HAPS
preliminary tests in Germany to ensure the readiness of systems before
the launch of trials in Saudi Arabia. .

In this trial, SPL used a G520T plane manufactured by H3 (a German
company). SPL equipped the plane with 4 antennas made by Deutsche
Telekom, connected wirelessly to a terrestrial station immediately after the
plane took off, and flew in a circular path 14 km above sea level, to
transmit 5G service. On November 05, 2021, initial trials in Germany
were completed successfully, as the speed of connection hits 83 Mbps.
Then, procedures have been initiated to obtain German approvals on
G520T exportation, while the two countries arranged the arrival of the
plane to Saudi Arabia.

Figure (2) Snaps of  Trials in Germany
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C. Logistical Arrangements for Saudi Trials
Many national authorities played a role in facilitating logistics for such a
Saudi experiment. The Red Sea Development Company provided all that
it takes to establish the 5G terrestrial station in the project area. The
General Authority of Civil Aviation (GACA) also provided proper
support as to approvals for the plane to enter Saudi Arabia, as well as
necessary operational permits and authorizations through Saudi Air
Navigation Services (SANS). Further, the Zakat, Tax and Customs
Authority (ZATCA) has issued required approvals and customs clearance
for the import of telecommunication devices associated with such
experiments. Saudia Private Aviation also provided necessary terrestrial
services (i.e. fuel and others).
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D. Experiment in Red Sea Project
where the G520T plane took off from Al-Ula Airport, and flew towards 
the Red Sea region 14 km above sea level, in a circular path with a radius 
of 12 km, in order to provide 5G service over the Red Sea Project, 
covering 450 km2, including areas of sea and land for five hours, using 
2100 MHz frequency band and 10MHz bandwidth provided by (STC).
Several scenarios have been also successfully conducted to test the quality 
of connection, such as downlink and uplink speed, 5G VoNR, web 
browsing, and OTT calls, ensuring their effectiveness, where DL data rate 
exceeded 90 Mbps.
To ensure the viability of the experiment in covering large areas

simultaneously with high efficiency, users on land, sea, and air have been
connected at the same time.
The connection has been established to test coverage over three areas
simultaneously, a boat in the Red Sea, a helicopter, and the outskirts of
Riyadh.
Coverage tests were also conducted to compare terrestrial networks and
HAPS, as HAPS has shown stability in the services provided.

Figure (3) Snaps from Experiment Final Launch in Red Sea Project Area
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Figure (4) Some Flying Objects used in HAPS

Therefore, a number of manufacturers and researchers worldwide are
currently developing HAPS through scientific research to manufacturing
advanced equipment that enables tech sharing and reduces costs of
deployment.

6. Future of HAPS Technology in KSA and Worldwide

HAPS technology will contribute to covering areas where wireless
services are not available, especially in remote areas where such services
are difficult to provide due to many factors, including low population,
high costs, and difficulty to establish networks in such areas. Such
technology can provide a solution to challenges faced by the Kingdom
and many other countries, in providing telecommunications services to
such areas with high efficiency and wide coverage.

However, HAPS still faces some challenges to development, since it
works in the second layer of the atmosphere (Stratosphere) using flying
objects e.g. planes, balloons, and other objects, as shown in Figure (4).

Since such objects require a robust, lightweight structure, robust power
management, and high-level safety systems, this poses challenges that
must be overcome to realize HAPS aspirations and commercial purposes.
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7. Looking Forward
CITC is fostering its efforts to enable HAPS technology, by
planning another experiment with different scenarios and
longer durations, in partnership with NEOM and SPL.
Further, CITC is striving to provide frequency bands for
such technology and other non-terrestrial network techs
through spectrum auction in the second half of 2022.
Headed by H.E. CITC Governor, the National Spectrum
Coordination Committee also works to coordinate with
research agencies and universities to conduct studies and
research on HAPS development, insofar as to enable HAPS
deployment in KSA and globally.

In addition, CITC looks forward to engage internationally in
formulation of regulatory frameworks of HAPS technology
and other non-terrestrial network techs in line with national
interests, to create an attractive regulatory environment for
commercial investment in such promising field. Therefore,
CITC is pursuing to hold an international forum in Riyadh
(in-person/virtual), in cooperation with ITU, UN Office for
Outer Space Affairs (UNOOSA) and the Saudi Space
Commission (SSC), during November 8-10, 2022.
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8. Conclusion
The Kingdom has managed to be a successful global
example in conducting a world-first HAPS trial,
covering large remote areas with 5G services. This
reflects a potential for covering remote areas, disaster
relief major events, as well as temporary coverage for
events. The KSA ICT ecosystem will continue to
develop HAPS use and empowerment, to be a global
leader in such a sector.

The majority of key telecommunications players are
seeking to adopt non-terrestrial network (NTN)
emerging technologies, including HAPS technology,
and to conduct experiments to demonstrate its
effectiveness, through agreements, investment, and
international partnerships. Such efforts are made to
localize and benefit from such technologies, to help
bridge their digital gaps and deliver communication
services across many countries worldwide.
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