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1. Introduction 
In RAN2#119e meeting, we had discussions on service continuity enhancement for sidelink relay and have reached the agreements as follows.
Agreements:

For inter-gNB d2i path switching and intra-/inter-gNB i2i path switching in Rel-18, the network can select a target U2N relay UE in any RRC state, i.e., RRC_CONNECTED/IDLE/INACTIVE.

For the target U2N relay UE in any RRC state, the Rel-17 procedures for intra-gNB d2i path switching are used as a baseline for inter-gNB d2i path switching with the addition of inter-gNB signaling over the Xn interface.

The Rel-17 remote UE oriented solution to trigger the target U2N relay UE to the CONNECTED state should also be applicable to the Rel-18 inter/intra-gNB scenarios as a baseline for single-path relay.  Other mechanisms are not excluded if an issue is found with the baseline.

Agreements:

When indirect-to-indirect path switch is initiated, the Remote UE can inform upper layers to release the PC5 unicast link with the source relay UE. The timing to execute link release is up to UE implementation.

Introduce a new measurement event that considers both the PC5 link quality with the serving Relay UE and that with candidate Relay UE for the indirect-to-indirect path switch purpose.  FFS if there would be more than one event type.

For the signalling and procedures in Uu and PC5, intra-gNB indirect-to-direct path switch is used as the baseline for inter-gNB i2d path switch.
In this contribution, we discuss further details on service continuity enhancements.
2. Discussion

2.1. Conditional handover for service continuity procedure
RAN2 discussed on supporting CHO for relay UE, but couldn’t reach an agreement due to lack of time in Rel-17. We think that CHO is also applicable for switching from direct to indirect path, switching from indirect to direct path and switching among gNBs. And Rel-16 CHO should be the baseline along with slightly more details to be included as follows.  

The network can send the configuration including

(1) Candidate relays including relay UE ID, PC5 RLC configurations, E2E radio bearers, adaptation layer configurations etc. For the switching from indirect to direct path, the candidate cell is the serving cell of the remote UE.

(2) Execution condition including any PC5 and/or Uu measurements that have been agreed to trigger a switching from direct to indirect path as well as switching from indirect to direct path.

Therefore, we propose that:
Proposal 1: RAN2 to agree that conditional handover is supported in Rel-18 UE sidelink relay for switching from direct to indirect path as well as switching from indirect to direct path. Rel-16 CHO procedure is the baseline.
2.2. Measurement configuration on relay UE
In Rel-17, remote UE could be configured with measurement events X1, X2, Y1 and Y2 and will send measurement reports to its serving cell when the trigger conditions are fulfilled. We think that relay UE could also be configured with measurements in order to monitor the approaching remote UE’s sidelink quality, similar to remote UE monitoring relay UE’s sidelink quality. Once the trigger conditions are met, relay UE will send measurement report to its serving cell. The serving cell can configure corresponding remote UE to perform switching based on either relay UE or remote UE measurement reports.

Proposal 2: RAN2 to agree that Relay UE is configured with events X1, X2, Y1 and Y2 independently from remote UE.    

2.3. Group handover for service continuity

Group handover has benefits to reduce the control signalling overhead and can potentially reduce the measurement reporting overhead. We could have two group handover scenarios:

(1)  A group of remote UEs together with their relay UE perform handover e.g. intra-gNB indirect-to-direct path switching (Rel-17 service continuity scenario) or inter-gNB indirect-to-direct path switching (Rel-18 service continuity scenario A) .
(2)  A group of remote UEs move from one sidelink UE relay to another sidelink UE relay as one group e.g. intra/inter-gNB indirect-to-indirect path switching (Rel-18 service continuity scenario C and D)
It is foreseen the overall group handover procedure should be common between these two types of group handover, we can discuss the details in a later stage on the group handover procedure. 
Proposal 3: RAN2 to support group handover for service continuity in Rel-18 UE sidelink relay.

2.4. Indirect-to-indirect link switch

Indirect-to-indirect link switch is to be introduced in Rel-18 UE sidelink relay. A new measurement reporting event, in addition to X1, X2, Y1 and Y2, may be needed. Because to compare the radio link quality between remote UE and active relay with the radio link quality between remote UE and candidate relay is necessary in order to allow the remote UE to switch from one relay to another relay. Therefore, new measurement reporting event e.g. candidate L2 U2N relay UE becomes offset better than serving L2 U2N relay UE.
Proposal 4: RAN2 to agree that a new measurement event: Candidate L2 U2N relay UE becomes offset better than serving L2 U2N relay UE, is introduced.
2.5. Inter-gNB link switch
On measurement/reporting events configuration in order to support inter-gNB link switch, we may need to discuss each scenario separately:

(1) For scenario A, Inter-gNB indirect-to-direct path switching, the existing measurement reporting event e.g. X1 should be enough.

(2) For scenario B, Inter-gNB direct-to-indirect path switching and scenario D, Inter-gNB indirect-to-indirect path switching, the serving cell of remote UE should be aware that the target relay belongs to a different gNB, so that it can negotiate with that target gNB. How to make serving gNB be aware of the target gNB should be discussed later.
Proposal 5: RAN2 to discuss how the serving gNB be aware of the target relay’s serving gNB. 

3. Conclusion
We propose RAN2 to consider the proposals as follows.
Proposal 1: RAN2 to agree that conditional handover is supported in Rel-18 UE sidelink relay for switching from direct to indirect path as well as switching from indirect to direct path. Rel-16 CHO procedure is the baseline.
Proposal 2: RAN2 to agree that Relay UE is configured with events X1, X2, Y1 and Y2 independently from remote UE.    

Proposal 3: RAN2 to support group handover for service continuity in Rel-18 UE sidelink relay.

Proposal 4: RAN2 to agree that a new measurement event: Candidate L2 U2N relay UE becomes offset better than serving L2 U2N relay UE, is introduced.

Proposal 5: RAN2 to discuss how the serving gNB be aware of the target relay’s serving gNB. 

