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5.x
Use case on IMS voice services using GEO satellite access
5.x.1
Description

Due to factors such as cost and terrain, there are still many blind spots in terrestrial cellular networks, making it impossible to provide global seamless coverage. Moreover, terrestrial infrastructure is vulnerable to natural disasters and cannot guarantee the connectivity and stability of voice service. Compared to terrestrial networks (TN), non-terrestrial networks (NTN) are not limited by terrain, are not susceptible to natural disasters, and can provide ubiquitous coverage with greater flexibility, security, and stability.

In conventional TN, broadband-based technologies such as Voice over Long-Term Evolution (VoLTE) and Voice over New Radio (VoNR) are used to realize voice service. Although new broadband satellite systems are being developed (e.g., LEO), the system requires a huge number of satellites to achieve global coverage. Typically, the beam footprint size of Low-Earth Orbit (LEO) satellites and Medium-Earth Orbit (MEO) satellites is in the range of 100-1000 km. As a result, operators will need longer time cycles to complete the broadband satellite systems deployment.
Geostationary orbit (GEO) satellites offer a unique advantage in terms of global coverage, which makes them currently the best choice for the realization of IMS voice telephony using satellite access. However, GEO satellites operate in a narrowband mode, with a measured air interface transmission bandwidth of only 0.6 kHz, which is much smaller than that required by the broadband system [x1].
5.x.2
Pre-conditions

Satellite operator Sat-OP has deployed GEO satellites and has an agreement with Terrestrial Operator Ter-OP to provide IMS services for UEs under satellite coverage. 
An explorer A have signed contract with Ter-OP for IMS voice services using GEO satellite access. 
5.x.3
Service Flows

1. Explorer A is tragically injured during an expedition, so he dials the rescue phone number for help. His IMS voice call request is sent to the ground network Ter-OP.
2. After Ter-OP determines that the Explorer A can be provided with IMS voice services using GEO satellite access, the rescue center phone will ring.
3. The rescue center answers the phone call and the IMS voice data is routed by the GEO satellite.
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5.x.4
Post-conditions

The rescue center notifies the nearest rescuer, and finally Explorer A is saved.
5.x.5
Existing features partly or fully covering the use case functionality
From TS 22.261:

Subject to regulatory requirements and operator’s policy, a 5G system with satellite access shall support UE-Satellite-UE communication regardless of whether the feeder link is available or not.
Subject to regulatory requirements and operator’s policy, a 5G system with satellite access shall be able to provide QoS control of a UE-Satellite-UE communication.

Subject to regulatory requirements and operator’s policy, a 5G system with satellite access shall be able to support different types of UE-Satellite-UE communication (e.g. voice, messaging, broadband, unicast, multicast, broadcast).

5.x.6
Potential New Requirements needed to support the use case
[PR 5.x.6-001] The 5G system with satellite access shall be able to minimize signalling overhead without compromising the security level of the 3GPP system.

[PR 5.x.6-002] The 5G system with satellite access shall be able to support narrowband coding with low bit rate for IMS voice services using GEO satellite access.

[PR 5.x.6-003] The 5G system with satellite access shall be able to support Lawful Interception for IMS voice services using GEO satellite access.
Editor's Note:
it is FFS whether other potential new requirements or corresponding KPIs can be identified.
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