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Abstract: This use case considers the implications of a satellite platform to support a mobile vehicular relay.
Discussion
Wireless self-backhauling relays considered in 3GPP generally assume a terrestrial (fixed) base station providing wireless access to the relay nodes. In this use case, access to a very remote mobile relay is supported by means of a non-terrestrial platform.
Proposal
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5.x	Non-terrestrial coverage for Mobile Vehicular Relays Use Case
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description
Wireless self-backhauling relays considered in 3GPP generally assume a terrestrial (fixed) base station providing wireless access to the relay nodes. In this use case, access to a very remote mobile relay is supported by means of a non-terrestrial platform.
This introduces two complicating factors:
- 	The latency for signalling across the network (between the relay nodes and the node providing access to the relay) will be much higher than in terrestrial networks.
- 	The non-terrestrial platform providing relay connectivity itself may be mobile (in all cases except a GEO NTN access node.)
This could be needed – for example, to support vehicular relays that are out of coverage of terrestrial networks, e.g. in remote areas. Even where terrestrial coverage exists, the vehicular relay may use satellite coverage.
Where satellite access is described in this use case, both the transparent and regenerative NG-RAN architectures could apply. [y]
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.x.2	Pre-conditions
The following are assumed to be available for this use case:
- 	5G access is provided in a certain area by a non-terrestrial platform (e.g. a LEO, MEO satellite);
- 	a set of vehicles equipped with 5G mobile BS relays, configured to obtain access from a non-terrestrial platform;
-	vehicle relays provide 5G access to UEs inside the vehicle (e.g. those UEs could be normal smartphones, without satellite capabilities.)
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]5.x.3	Service Flows
Two vehicles drive across a remote landscape, 100s of km from any settlement. There is no terrestrial coverage. Some vehicles are equipped to support satellite access and provide passengers of the vehicle with coverage by way of mobile vehicular relay.
In Figure 1, the two vehicles are roughly 1 km apart, driving in the same direction. The satellite platform is also in motion (see the displacement during T1 to T2 – which is not drawn to scale.) Satellite access is available for both vehicles. Even as the satellite moves, the vehicles continue to be in coverage and serve their passengers with relayed coverage. 
[image: ]
Figure 1: Vehicle Relays supported by a non-stationary satellite platform
At T3, the black satellite will no longer be able to provide coverage to the vehicles. A separate satellite platform (shown in gray) that is part of the same satellite network follows. Even as the first platform cannot offer coverage, the second takes its place. There is thus continuity of service by means of a sequence of transitions to make use of different satellite platforms offering access to the vehicular mobile relays.
This use case does not differentiate (at the service level) between the situation where the satellites are transparent (in which case the donor RAN is terrestrial), or whether the satellite is regenerative (in which case the donor RAN is the satellite platform itself.)
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]5.x.4	Post-conditions
The vehicles and their passengers are able to access telecommunication services using the satellite relay platform to connect to the remote 5G network.
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.x.5	Existing features partly or fully covering the use case functionality
NR Rel-16 introduces a relaying architecture enabling routing across a backhaul network of relay nodes which uses NR-Uu interface to interconet relay nodes, enabling data transfer from network access node to the end-user, and back: IAB. In Rel-17, IAB is currently being enhanced, although relay (IAB-node) mobility is not being taken into account.
5.x.6	Potential New Requirements needed to support the use case
[PR5.x.6-1] The 5G System shall be able to support mobile vehicle relays using NR satellite access to connect to a remote donor RAN node via a satellite link.
[bookmark: _GoBack][PR5.x.6-2] The 5G System shall be able to support a mobile vehicle relay using NR satellite access with service continuity in the scenario where there is a transition from one serving satellite to another serving satellite.
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