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---------- Use Case template ----------
x.1
Use case on support for Mobile base station relays (MBSRs) through multi-orbit satellite networks
x.1.1
Description

Mobile base station relay (MBSR) is a good option for providing seamless connectivity to moving UEs in a vehicle. MBSRs can be connected to the network through terrestrial or non-terrestrial networks (NTN) or even can be simultaneously connected to terrestrial network and NTN. NTN deployments are essential for providing connectivity to relays in isolated and remote areas. The 5G system supports a multi-dimensional heterogeneous architecture, incorporating terrestrial access, low altitude aerial devices (e.g., UAVs), High Altitude Platform Station (HAPS) and satellites (Low Earth orbit (LEO), Medium Earth Orbit (MEO) and GEO)) to ensure ubiquitous coverage and meet varying connectivity requirements. Different types of satellites in various orbits can serve different services based on their latency requirements. For example, GEO satellites can support services like video streaming (buffered), email, chat, file sharing while LEO satellites are better suited for services requiring low latency like V2X messaging and real-time gaming. With the movement of relays and depending on the requirements of connected UEs, switching between multi-orbit satellites can ensure all use case scenarios covered using NTN deployments only if terrestrial connectivity is unavailable after relocation (as shown in Figure x.1.1).  
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Figure x.1.1: Multi-orbit satellite networks support for Mobile base station relays (The moving vehicle in the figure represents various scenarios for a mobile relay, whether it is on a ship, train, or aeroplane).
x.1.2
Pre-conditions

MBSR is connected through GEO and terrestrial access simultaneously.  The service provider’s 5G System supports switching from GEO to available LEO connectivity based on service requirements.
x.1.3
Service Flows

Initially, the MBSR is connected to the network through both terrestrial and GEO satellite links. The load is shared between GEO and terrestrial access based on the latency requirement of services. When the vehicle moves out of terrestrial coverage, where LEO and GEO coverage is still available, the MBSR remains connected to GEO. However, since GEO cannot provide low-latency services, the MBSR’s connectivity is switched to LEO, ensuring that NTN can deliver all types of services. Due to the faster movement of LEOs compared to GEO, frequent handovers may be necessary for the MBSR. In areas where terrestrial access becomes available again, MBSR’s connectivity can be switched back to connectivity through GEO and terrestrial access to minimize handovers.  
x.1.4
Post-conditions

MBSR is able to provide seamless connectivity to the connected UEs in the remote areas with the help of multi-orbit satellite network (when terrestrial network is not available for MBSR).
x.1.5
Existing features partly or fully covering the use case functionality
· The 5G system shall support a mechanism to determine suitable QoS parameters for traffic over a satellite backhaul, based e.g., on the latency and bandwidth of the specific backhaul. [Reference:  TS 22.261]
· The 5G system shall support connectivity using satellite access. [Reference:  TS 22.261]

· A 5G system with satellite access shall support service continuity between 5G terrestrial access network and 5G satellite access networks owned by the same operator or owned by different operators having an agreement. [Reference:  TS 22.261]
· A 5G system with satellite access shall enable roaming of UE supporting both satellite access and terrestrial access between 5G satellite networks and 5G terrestrial networks. [Reference:  TS 22.261]
· A 5G system providing service with satellite access shall be able to support GEO based satellite access with up to 285 ms end-to-end latency. [Reference:  TS 22.261]
NOTE: 5 ms network latency is assumed and added to satellite one-way delay.

· A 5G system providing service with satellite access shall be able to support LEO based satellite access with up to 35 ms end-to-end latency. [Reference:  TS 22.261]
NOTE: 5 ms network latency is assumed and added to satellite one-way delay. The 5G system shall support operation of downlink only broadcast/multicast over a specific geographic area (e.g., a cell sector, a cell or a group of cells).
· A 5G satellite access network connected to 5G core networks in multiple countries shall be able to meet the corresponding regulatory requirements from these countries (e.g., Lawful Interception). 
· 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 mobile base station relays accessing to 5GC via NR satellite access and NR terrestrial access simultaneously.

x.1.6
Potential New Requirements needed to support the use case
[PR x.6-001] The 5G network shall allow the operator to configure policies for roaming/switching mobile base station relays between multi orbits satellites or between satellites and terrestrial (e.g., policies can be depending on the location, selection based on quality of service requirements, availability of the coverage if discontinuous). 
[PR x.6-002] The 5G system shall be able to support mobile base station relays using multiple orbit satellite connections.
