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3GPP Rel17

3GPP Rel 17, finalized in 2022 specifies two technical models for 5G inclusion in
Non-Terrestrial Networks (NTN’s).
 5G IoT for NTN

 5G NR for NTN’s

Source: Qualcomm, based on RP-210908 (NTN Enhancements)

Source: Qualcomm, based on RP-211601 (NB-IoT/eMTC support for NTN’s)

•

Two modes:
i. satellites backhaul communication for CPEs and
ii. Direct link to handhelds (e.g., smartphones) for low data
rate services

•

Supports diverse use cases, including transportation, utilities
(e.g., solar, oil/gas), farming, mining, environmental
monitoring

•

Utilizes <7 GHz band for both eMTC and NB-IoT

•

Utilizes <7 GHz with NR Radio waveform in S-band with additional
bands added in future (e.g., 10+ GHz in Rel-18 proposed)
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Regulatory issues

The most disruptive use case is 5G satellite to the phone. This opens up a new
raft of regulatory considerations, especially w.r.t spectrum assignments.
In the 5G NR for NTN option, there are three basic spectrum approaches
1. Use Mobile Satellite (MSS) spectrum and build that into chipsets
and devices e.g. iPhone 14 which supports b53 in the USA and
Canada. This leads to disintermediation of telco operators as satellite
providers provide the connectivity and Apple the hardware sales

In countries which still follow service specific
licensing (as opposed to the general
authorizations of the EU) this requires a relook at the service license categories

2. To adjust the mobile spectrum allocation to allow for satellite
usage in a band e.g. T-Mobile USA has applied for its PCS b25
spectrum (1910-1915// 1990-1995MHz) to allow satellite.

May lead to a complaints by other mobile
operators e.g. interference. (Also allegations
of effective & efficient use).

3. To assign unused spectrum for 5G NTN use cases e.g. CITC is to
auction two S-band lots for exclusive assignments as per below:

At least one satellite operators has objected to
the exclusive licensing approach, arguing that
satellite spectrum is traditionally shared.

Source: Detecon based on CITC consultation, 2022
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Commercial partnerships

5G over satellite also faces many technical challenges – the power link budget
being the most obvious. Larger satellites need to be launched to support 5G.
Lync Tower 1 – 1st commercial cell-tower in space

Telco

Bands

Satellite provider

Next gen satellite

Size

T-Mobile US

1.9MHz/ PCS

Starlink

Starlink 2nd
generation

25m2

AT&T Vodafone,
Rakuten, Orange,

700-960MHz
1600-2100MHz

AST SpaceMobile

BlueWalker 3

64m2

No-US operators
but FCC approved

6170-690MHz

Lync

Tower 1

Unknown

Global Star

Unknown

Unknown

Beidou

Unknown

Unknown

Apple
iPhone14
Huawei
Mate50

b53/ S-band
2483.5 – 2495MHz
Unknown

Source: Detecon Research
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Source: LyncWorld

HAPS

High Altitude Platforms (HAPS) don’t require rockets to launch. However,
Alphabet’s Loon shut-down after 9 years as the business case wasn’t profitable.
• Telecom Infra Project (TIP) has recently
relaunched the Non-Terrestrial
Connectivity Solutions (NTCS) Project
Group. The new Project Group will
leverage the relevant 3GPP standards
work, including on Non-Terrestrial
networks (NTN), considering in particular
integration of the 5G Core Network, as
well as 5G NR air interfaces for NB-IoT
and/or NTN, as appropriate.

36,000km

500-1,500km

• The TIP NTCS Project Group, co-chaired
by SES Networks and Inmarsat, is
working together with the HAPS Alliance
and the European Space Agency (ESA).

18-25km

• DTAG has partnered with UK based
Stratospheric Platforms (uses drones with
a 60m wingspan), who carried out the
world first trail of 5G transmitters 14km
above the Red Sea in March 2022.
Downlink speeds of 90Mbps using
10MHz were achieved.
Source: TIP’s Non-Terrestrial Connectivity Solutions (NTCS) project
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CITC A2G license conditions

Air-to-Ground (A2G) licensing conditions in Saudi Arabia

A2G Reference diagram

Key A2G license requirements
•

The license holder is required to offer broadband
services on board commercial flights using Air-ToGround (A2G) on the following routes by 1 January
2024:
•
•
•
•
•
•

•

Source: ECC Report 233, May 2015
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Riyadh – Jeddah
Riyadh – Dammam
Riyadh – Madinah
Jeddah – Dammam
Jeddah - Madinah
Dammam – Madinah

The license holder is further required to offer services
on all commercial flight routes in KSA by 1 January
2025. All future commercial flight routes will need to be
served within 1 year following the establishment of the
route.

CITC MSS license conditions

The mobile satellite service must work primarily over satellites with associated
3GPP Class 3 devices. The license may be upgraded to include a CGC in future.
MSS with Complimentary Ground Component (CGC)

Key MSS license requirements

S-band = 1980 -2025MHz
// 2160 -2200MHz
Ku-band = 10.7-12.75GHz
// 12.75 -13.25GHz

Source: ETSI Satellite Earth Stations and Systems (SES), Air Interface for S-band Mobile Interactive Multimedia
(S-MIM), Part 1: General System Architecture and Configurations ETSI TS 102 721-1 V1.2.1 (2013-08)
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•

The license holder will be required to demonstrate
annually from 1 Jan. 2024 onwards that consumers in
the entire KSA can subscribe to the MSS and that MSS
handheld devices are being actively marketed and
purchased by consumers in the KSA.

•

To this end, the license holder is required to provide the
following information to CITC by 1 Jan. of each relevant
calendar year:
•

Coverage of the MSS including location of relevant
satellites

•

Summary information about the points of sale in the
KSA (including any online offerings)

•

Summary information about the number and types of
devices marketed to consumers in the KSA

•

Summary information about the different types of
services and plans offered to consumers

•

Summary information about the number of devices
purchased by consumers in the KSA

•

Summary information about the number and type of
subscribers in the KSA.

•

This requirement is unaffected by any future upgrade
of the license (i.e. to include the CGC)

