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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
According to WID [1] and RAN2 agenda for Rel-18 Sidelink Relay enhancement, this contribution discusses RAN2 impact for the mentioned scenarios and RAN2 proposals.
1. Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:
0. Inter-gNB indirect-to-direct path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> gNB Y”)
0. Inter-gNB direct-to-indirect path switching (i.e., “remote UE <-> gNB X” to “remote UE <-> relay UE A <-> gNB Y”)
0. Intra-gNB indirect-to-indirect path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB X”)
0. 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 Existing senarios and procedures
In Rel-17, path switch between direct path and indirect path towards the same gNB were discussed and standardized, the procedures are copied below from TS38.300 [2].



Figure 1: Existing procedures for path switch between direct and indirect path for intra-gNB
In the procedure defined for switching to direct path, the Remote UE reports Uu measurement results and the serving sidelink relay measurement, and the gNB provides Uu configuration to Remote UE. Event X1 is introduced for this scenario.
In the procedure defined for switching to indirect path, the Remote UE reports one or multiple candidate U2N Relay UE(s) and their serving cell(s) and Uu measurements; and then the gNB decides to switch the Remote UE to a target U2N Relay UE with providing Remote UE’s info and Uu/PC5 config to the target Relay UE, Relay UE info and PC5 config to the Remote UE. And Event Y1 is introduced for this scenario.
2.2 Potential enhancements on service continuity between direct and indirect for inter-gNB
Based on the procedures defined for intra-gNB, the procedures for switching between direct and indirect for inter-gNB can be illustrated as following call flows.


Figure 2: Switching from indirect to direct path



Figure 3: Switching from direct to indirect path
The call flows Figure 2 and Figure 3 shows the the procedures for path switching between direct and indirect path for inter-gNB case. It can be seen from the call flow from RAN2 point of view, all the existing procedures defined in Uu and sidelink interface for intra-gNB case can be reused, and no additional enhancements are needed.
The only enhancement for inter-gNB case compared to intra-gNB is to add Remote UE and Relay UE information during handover preparation phase, i.e. add Remote UE and Relay UE info in Handover Request message and the target gNB allocates Remote UE and Relay UE PC5/Uu configuraitons and feedback to the source gNB in Handover Response ACK message. But this should be discussed in RAN3.
Proposal 1: No additional enhancements are needed for inter-gNB case for the procedure on Uu and sidelink interfaces compared to intra-gNB case.
Proposal 2: The enhancements on the interface between the souce gNB and target gNB is left to RAN3.
2.3 Potential enhancements on service continuity between indirect and indirect for intra-gNB
According to the call flow in cause 2.1, the procedure defined for swiching to indirect path can be reused. One additional enhancement is to define a new Event for Remote UE to evaluate the radio quality between the two indirect paths.
Proposal 3: Introduce new measurement event for the Remote UE to evaluate radio quality between the two indirect pathes for swiching between indirect and indirect path.
Proposal 4: New measurement event is defined as following : Serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2.
2.3 Potential enhancements on service continuity between indirect and indirect for inter-gNB
Path switch and service continuity between indirect and indirect path for inter-gNB can be supported by combination of procedures defined for scenario A, B, and C, then no additional enchancement is needed. This is also stated in the WID.
Note 2A: Scenario D is to be supported by reusing solutions for the other scenarios without specific optimizations.
Proposal 5: RAN2 confirms service continuity between indirect and indirect pathes for inter-gNB can be supported by combination of procedures defined for scenario A, B, and C, and no additional enhancement is needed.
3. Conclusion
This contribution discusses the potential aspects on service continuity of U2N relay, and provides the following proposals.
Proposal 1: No additional enhancements are needed for inter-gNB case for the procedure on Uu and sidelink interfaces compared to intra-gNB case.
Proposal 2: The enhancements on the interface between the souce gNB and target gNB is left to RAN3.
Proposal 3: Introduce new measurement event for the Remote UE to evaluate radio quality between the two indirect pathes for swiching between indirect and indirect path.
Proposal 4: New measurement event is defined as following : Serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2.
Proposal 5: RAN2 confirms service continuity between indirect and indirect pathes for inter-gNB can be supported by combination of procedures defined for scenario A, B, and C, and no additional enhancement is needed.
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