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Abstract: This contribution illustrates a use case for minimizing the impact on user experience when the relay link changes between terrestrial network and non-terrestrial network and identifies potential new requirements regarding the gap analysis compared with existing functionalities.
x.1
Use case on User Experience during link change between TN and NTN
x.1.1
Description

Low-attitude aviation has been rapidly developed worldwide in recent years and drones have already been widely used in various outdoor scenarios (e.g. disaster conditions, patrol, and rescue over sea). Meanwhile, the study on applying eVTOL (electric vertical take-off and landing aircraft) in the air taxi service attracts more and more attention in the global transportation field. The usage of mobile base station relays on the aerial vehicle (e.g. UAV, eVTOL) will address additional scenarios beyond the traditional disaster-related cases, which will mainly provide emergency services and limited voice, and data services.

This use case illustrates that UxNB is used for serving UEs inside/near the patrol ship (for patrol, search, and rescue) that is a round trip between the coast and the island, and maintaining the communication service with minimized impact on user experience during the UxNB changing access connectivity.
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Figure 1 User Experience during link change
x.1.2
Pre-conditions

There are terrestrial base stations deployed along the coast and on the island by MNO#1. For the maritime area, the LEO/GEO satellites can provide 5G services by MNO#2, which has an agreement with MNO#1 to extend the coverage.
It’s assumed Area-A including the coast and near sea is under the coverage of terrestrial base station. Area-B in the maritime area is out of terrestrial coverage. 
All the UEs (e.g. IoT devices, smartphones, MCX devices) in the patrol ship have the subscription with MNO#1, and only a part of them are capable of satellite access capability.

One UAV is equipped with one camera-embedded UE and a mobile base station (UxNB) which has the subscription with MNO#1 and is provisioned before takeoff.
x.1.3
Service Flows
1. UxNB connects to MNO1 5GC via MNO1 terrestrial RAN in Area-A.

2. UE# connects to MNO1 5GC via UxNB and obtains services (e.g. data, voice) with the required QoS.

3. As UE# moves to Area B, UAV flies together and UxNB connects to MNO1 5GC via satellite RAN and MNO2 5GC.
4. UE# connects to MNO1 5GC via UxNB as still, and the ongoing communication services are maintained by QoS harmonization with minimum impact. UE# traffic can be processed in MNO1 or MNO2 5GC based on MNO1 & MNO2 policies and agreements.
x.1.4
Post-conditions

Thanks to VMR, all the collected data of UE# can be transmitted continuously to the remote platform via MNO1 5GC.
x.1.5
Existing features partly or fully covering the use case functionality
TS22.261 clause 6.42 has defined the requirements for QoS configuration for UE traffic via mobile base station relay as below, 
The 5G system shall be able to configure and provision specific required QoS for traffic relayed via a mobile base station relay.

NOTE 2: QoS is end-to-end, i.e. from UE to 5GC.
And also supports the mobile base station relay using satellite NG-RAN as below,

The 5G system shall be able to support mobile base station relays using 3GPP satellite NG-RAN (NR satellite access).
The 5G system shall be able to support service continuity for mobile base station relays using at least one 3GPP satellite NG-RAN.

NOTE 7:This requirement applies to scenarios where there is a transition between two 3GPP NG-RAN, operated by the same MNO, involving at least one 3GPP satellite NG-RAN.
However, the requirement for user experience when the mobile base station relay moves between terrestrial NG-RAN and satellite NG-RAN is missing.
x.1.6
Potential New Requirements needed to support the use case
[PR.x.1.6 - 001] The 5G system shall be able to maintain user experience (e.g. QoS, QoE) with minimum impact when the mobile base station relays connecting UE moves between NR satellite access and NR terrestrial access.
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