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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This paper provides initial analyses on service continuity enhancement for L2 U2N relay. The related scope in the Rel-18 SL relay enh. WID is as follows [1]:
	2.    Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:
A. Inter-gNB indirect-to-direct path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> gNB Y”)
B. Inter-gNB direct-to-indirect path switching (i.e., “remote UE <-> gNB X” to “remote UE <-> relay UE A <-> gNB Y”)
C. Intra-gNB indirect-to-indirect path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB X”)
D. Inter-gNB indirect-to-indirect path switching (i.e., “remote UE<-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB Y”)
Note 2A: Scenario D is to be supported by reusing solutions for the other scenarios without specific optimizations.


2. Discussion
2.1	Intra-gNB indirect-to-indirect path switch
In Rel-17 L2 U2N sidelink relay, intra-gNB direct-to-indirect path switch and indirect-to-direct path switch are supported, without supporting any forms of indirect-to-indirect path switch mechanism. Whereas the indirect-to-direct path switch applies directly the legacy Uu reconfiguration with sync configurations/procedures, the path switch configuration and related procedures is limited to the direct-to-indirect path switch in the following way in Rel-17 [2]:
[image: ]
[image: ]
Procedurally speaking, there seems to be no big difference between the intra-gNB direct-to-indirect path switch and intra-gNB indirect-to-indirect path switch, which are both aiming at the connection to a new target relay at the Remote UE side. Therefore, it seems feasible to make a relaxation to the above restriction now placed on the sl-PathSwitchConfig, and extend this configuration and related procedure to support the intra-gNB indirect-to-indirect path switch. Once the remote UE carries out the indirect-to-indirect path switch, the Remote UE release the PC5 RRC connection with the source relay UE. 
Proposal 1: Reuse the Rel-17 sl-PathSwitchConfig and related direct-to-indirect procedure as the baseline to support intra-gNB indirect-to-indirect path switch. 
Proposal 2: When indirect-to-indirect path switch is initiated, the Remote UE can release the PC5 RRC connection with the source relay UE. The timing to execute link release is up to UE implementation.
As to the measurement aspects, there has been no measurement events introduced considering both the link quality of the serving relay and those of the candidate target relay nearby, because there was no indirect-to-indirect path switch supported till now. When indirect-to-indirect path switch is introduced, it seems beneficial to introduce such a measurement event to facilitate the gNB’s decision on whether to initiate indirect-to-indirect path switch for a Remote UE. RAN2 may discuss whether new measurement event needs to be introduced for such a purpose. 
Proposal 3: RAN2 discusses whether to introduce new measurement event that considers both the link quality with the serving Relay UE and that with candidate Relay UE for the indirect-to-indirect path switch purpose. 
2.2	Inter-gNB direct-to-indirect, indirect-to-direct and indirect-to-indirect path switch
The rest of this section discusses how to extend the Rel-17 intra-gNB direct-to-indirect path switch, Rel-17 intra-gNB indirect-to-direct path switch and above proposals for intra-gNB indirect-to-indirect path switch to the inter-gNB cases. 
As per our analyses, we think that the main impacts for the extension from “intra-”gNB to “inter-”gNB operation are located at the inter-Node information exchange. But for the signalling and procedures in Uu, the those intra-gNB signalling and procedures should be able to be reused to the corresponding inter-gNB cases to a large extent. 
Proposal 4: For the signalling and procedures in Uu, reuse those of intra-gNB direct-to-indirect path switch, intra-gNB indirect-to-direct path switch and intra-gNB indirect-to-indirect path switch (as in above P1-3) as the baseline for the corresponding inter-gNB cases, respectively.  
With respect to the inter-gNB information exchange, the legacy inter-gNB handover in Uu may be taken as the baseline. Specifically, in the HandoverPreparationInformation (which can be included in the HANDOVER REQUEST) signalled from the S-gNB to a T-gNB, there can be the measurements results, as reported by the UE, for one or more target cells deployed by the T-gNB [2]. Based on such measurements results, the T-gNB can then make the final decide on which target cell the UE should be handed over, and responds with the Handover CMD to the S-gNB that further forwards it to the UE to initiate handover procedure. 
For inter-gNB indirect-to-direct, direct-to-indirect and indirect-to-indirect path switch being discussed, the delta part is which gNB decides whether the Remote UE should be switched to the indirect path (target Relay) or to the direct path (target cell), which is a relay specific issue inexistent in legacy handover. Basically, there can be two different ways:
· Way 1: The S-gNB decides whether to switch the Remote UE to the indirect path or to the direct path, based on the measurement report received from the Remote UE, and sends the decision to the T-gNB which serves the corresponding target Relay/target cell. 
· Way 2: The S-gNB signals the measurement results reported by the UE on the candidate Relay(s) for indirect path and those on candidate cell(s) for direct path to the T-gNB, and the T-gNB decides whether to switch the UE to direct path or indirect path, and signals the S-gNB on the selected target Relay/target cell. 
We think above Way 2 is more aligned with the logic of legacy Uu handover, i.e. it is the T-gNB that finally decides the target cell to which the UE should be handed over, based on the measurements provided from the S-gNB. Also, as to Way 1, the T-gNB should anyway be able to reject the S-gNB’s decision, which may provoke further troubles on how to tackle such anomaly. We thus have the following proposal:
Proposal 5: The S-gNB signals the measurements result of the candidate cell(s) and/or candidate Relay UE(s) to the T-gNB. The T-gNB decides whether to switch the Remote UE to the indirect path or direct path, and signals the selected target Relay UE/target cell to the S-gNB to follow. 
3. Conclusion
We discussed initially the service continuity enhancement for L2 U2N relay. Proposals are listed as follows:
Proposal 1: Reuse the Rel-17 sl-PathSwitchConfig and related direct-to-indirect procedure as the baseline Proposal 1: Reuse the Rel-17 sl-PathSwitchConfig and related direct-to-indirect procedure as the baseline to support intra-gNB indirect-to-indirect path switch. 
Proposal 2: When indirect-to-indirect path switch is initiated, the Remote UE can release the PC5 RRC connection with the source relay UE. The timing to execute link release is up to UE implementation.
Proposal 3: RAN2 discusses whether to introduce new measurement event that considers both the link quality with the serving Relay UE and that with candidate Relay UE for the indirect-to-indirect path switch purpose. 
Proposal 4: For the signalling and procedures in Uu, reuse those of intra-gNB direct-to-indirect path switch, intra-gNB indirect-to-direct path switch and intra-gNB indirect-to-indirect path switch (as in above P1-3) as the baseline for the corresponding inter-gNB cases, respectively.  
[bookmark: _GoBack]Proposal 5: The S-gNB signals the measurements result of the candidate cell(s) and/or candidate Relay UE(s) to the T-gNB. The T-gNB decides whether to switch the Remote UE to the indirect path or direct path, and signals the selected target Relay UE/target cell to the S-gNB to follow. 
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