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1 Introduction

In RAN2-111e meeting, one left issue is handling of potential cases where the serving gNB is not sidelink-capable. In this paper, we would like to discuss scenario regarding gNB capability.
2 Discussion
2.1 L2 relay
Sidelink relay consists two hops. First hop operates between remote and relay on PC5. Second hop operates between relay and gNB on Uu. Two hops use different RATs. Both hops should be feasible to support relay function. 

On first hop, sidelink could operate with/without serving gNB configuration according to R16 spec. The sidelink communication configuration could be obtained from serving gNB/gNB on selected frequency/pre-configuration. We assume similar mechanism could be used to provide sidelink configuration for relay discovery in L2 relay.
On second hop, adaptation layer is introduced on top of Uu interface to support bearer mapping and packet routing in L2 relay. gNB is required to provide adaptation layer configuration on second hop, at least. Sidelink capable gNB can’t support L2 relay capable gNB without any update. Technically, to support L2 sidelink relay, gNB could only support adaptation function on Uu, but do not support NR sidelink. UE performs sidelink using pre-configuration or other gNB’s configuration on different frequency. But relay is controlled by multiple nodes in this scenario, which may bring configuration compatibility issue. We think it is unnecessary complex to support such diverse gNB capability. L2 sidelink relay capable gNB shall support NR sidelink. UE could tell the relay capable gNB form only sidelink capable gNB by explicit or implicit indication, which could be discussed in WI phase.
Proposal 1: RAN2 to confirm L2 sidelink relay capable gNB shall support NR Sidelink. NR sidelink capable gNB may not be able to support L2 sidelink relay.
Proposal 2: L2 sidelink relay capable gNB can be identified by UE in AS.

It’s still under discussion whether use separate or shared resource pool to transmit discovery message. Even shared resource pool is agreed, UE should not transmit discovery message using resource for communication provided by sidelink capable gNB, which is not relay capable.

Proposal 3: In L2 relay, UE should not transmit discovery message using sidelink communication resource pool provided by sidelink capable gNB, which is not relay capable.
In following part, we would like to discuss the scenarios RAN2 should consider where remote UE connects to Non relay capable gNB in both intra-frequency and inter-frequency relay deployment. In following scenarios, F1 is depicted as the frequency on which relay discovery is supported. F2 is depicted as the frequency on which relay discovery is not supported. 
Scenario 1: Serving Non relay capable gNB is deployed on F1, as depicted in Fig 1.
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Fig 1

Scenario 2: Serving Non relay capable gNB is deployed on F2, and Non relay capable gNB is deployed on F1, as depicted in Fig 2.
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Fig 2
In these two scenarios, it is not reasonable for operators to deploy relay capable gNB on other frequency to provide inter-frequency relay service on F1. So there is no intra-frequency or inter-frequency relay UE to be discovered on F1.
Scenario 3: Serving Non relay capable gNB is deployed on F2, and no gNB is deployed on F1, as depicted in Fig 3.
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Fig 3
In this scenario, no gNB is deployed on F1, so there is no intra-frequency relay UE. 
Scenario 4: Serving relay capable gNB is deployed on F2 and no gNB is deployed on F1, as depicted in Fig 4.
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Fig 4

In this scenario, no gNB is deployed on F1, so there is no intra-frequency relay UE. Relay capable gNB deployed on F3 could provide inter-frequency relay service on F1.
Scenario 5: Serving Non relay capable gNB is deployed on F2, and Relay capable gNB is deployed on F1, as depicted in Fig 5.
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Fig 5
In this scenario, there may be intra-frequency relay UE to be discovered on F1. 
We see these scenario is possible in practice. RAN2 should consider whether and how to support the remote UE to find relay UE in these scenarios.
Proposal 4: Capture these scenarios where L2 remote UE connects to Non relay capable gNB in TR and consider how to support relay discovery for L2 remote UE.

2.2 L3 relay
While in L3 relay, most functionality and procedure are achieved in upper layer. RAN2 have not identified essential AS enhancement. L3 sidelink relay may not require serving gNB to provide any relay specific configuration. In that sense, the L3 sidelink relay is invisible to AS and is only controlled by upper layer. R16 mechanism can be reused, where the Uu and sidelink could operate independently and be controlled by different nodes. However, if some essential AS enhancement is identified in following study, it should be re-discussed. 

Proposal 5: It’s FFS whether L3 sidelink relay capable gNB can be identified by UE in AS.

3 Conclusion
Based on the discussion in section 2, we have following proposals:
Proposal 1: RAN2 to confirm L2 sidelink relay capable gNB shall support NR Sidelink. NR sidelink capable gNB may not be able to support L2 sidelink relay.

Proposal 2: L2 sidelink relay capable gNB can be identified by UE in AS.

Proposal 3: In L2 relay, UE should not transmit discovery message using sidelink communication resource pool provided by sidelink capable gNB, which is not relay capable.
Proposal 4: Capture these scenarios where L2 remote UE connects to Non relay capable gNB in TR and consider how to support relay discovery for L2 remote UE.

Proposal 5: It’s FFS whether L3 sidelink relay capable gNB can be identified by UE in AS.
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