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5.1
Dual 5G satellite access in maritime scenario
5.1.1
Description

This use case describes a scenario where an autonomous ship is remotely controlled from shore. The ship has a UE that is served by two satellite RANs (GEO and LEO) belonging to the same 5G satellite operator. Dual 5G satellite access is applied to accommodate high amount of data traffic for remote control operations. For better performance of the autonomous ship operations, the delay sensitive applications (e.g. remote control operations, collision/accident prevention, emergency management, etc.) use LEO satellite link as it has smaller UE to ground propagation delay than GEO satellite connection (max 30 ms for LEO vs max 280 ms for GEO, TS 22.261 clause 7.4.1). Other applications (i.e. delay tolerant, such as sensor data monitoring, video surveillance, etc.) may use GEO satellite link or aggregate the traffic over both accesses.
5.1.2
Pre-conditions
The autonomous ship called as KASS (Korean Autonomous Surface Ship) supports dual 5G satellite access (GEO and LEO).

The UE installed on KASS has a subscription for using GEO and LEO satellite services of a 5G satellite operator.
The UE installed on KASS is registered and connected to GEO and LEO satellites RANs.

Based on the service agreement between the KASS managing company and the 5G satellite operator, the 5G satellite network has the following policies for the UE on KASS:

· The data traffic of delay-sensitive applications is routed via LEO satellite link whenever it is available.
·  The data traffic of delay-tolerant applications is aggregated via both LEO and GEO satellite links.
5.1.3
Service Flows

1. KASS is in the ocean and is being remotely controlled by the shore control center. KASS has two active data sessions – one for remote control operation and the other for KASS’s sensors data monitoring. As per the agreed policies, the traffic of remote control operation (delay-sensitive) is being routed via LEO satellite link and the traffic of sensors data monitoring (delay-tolerant) is being aggregated via both LEO and GEO satellite links.
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Figure 5.1.3-1: Dual 5G satellite access for autonomous ship operations 
2. The LEO satellite access becomes unavailable (e.g. due to loss of line of sight between the UE and a satellite). Therefore, all the traffic that was routed via the LEO satellite access is moved to GEO satellite access, while the continuity of data sessions is maintained. The application for ship remote control (delay-sensitive) detects increased communication latency, so it adapts its operations accordingly.
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Figure 5.1.3-2: Traffic switching due to loss of connection with LEO satellite access network
3. After a while, the LEO satellite access becomes available again. Therefore, the traffic distribution across two satellite accesses is returned to the state as in Step 1.
5.1.4
Post-conditions

The remote shore control centre controlled KASS throughout its route and KASS successfully reached its destination.
5.1.5
Existing features partly or fully covering the use case functionality
ATSSS feature specified in TS 23.501 clause 5.32 supports dual user plane connectivity between a UE and a data network using one 3GPP access network and one non-3GPP access network.

From TS 22.261:

Based on operator policy, the 5G system shall be able to dynamically offload part of the traffic (e.g. from 3GPP RAT to non-3GPP access technology), taking into account traffic load and traffic type.

Based on operator policy, the 5G system shall be able to provide simultaneous data transmission via different access technologies (e.g. NR, E-UTRA, non-3GPP), to access one or more 3GPP services.

When a UE is using two or more access technologies simultaneously, the 5G system shall be able to optimally distribute user traffic over select between access technologies in use, taking into account e.g. service, traffic characteristics, radio characteristics, and UE's moving speed.
The 5G system shall support UEs with multiple radio and single radio capabilities.

The 5G system shall be able to provide services using satellite access.

A 5G system with satellite access shall support different configurations where the radio access network is either a satellite NG-RAN or a non-3GPP satellite access network, or both.
5.1.6
Potential New Requirements needed to support the use case
[PR 5.1.6-001] The 5G System shall support a mechanism to steer, split, and switch the user plane traffic over two 5G satellite access networks.
