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1. Introduction
Based on work item [1], the main objectives for sidelink-based UE-to-network relay include the following scenarios for path switches: 

In this contribution, we focused on the issues related to path switches defined in the WID. 
2. Discussion 
During RAN2#119e, the following agreements were reached:
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.
For inter-gNB indirect-to-direct path switch (Scenario A in WID), the existing procedure from Rel-17 for intra-gNB indirect-to-direct path switch can be reused, and the additional signaling that is needed relates to inter-node signaling support over Xn.  And for Scenario C, the main signaling enhancement that is needed is the introduction of a new measurement event which was agreed in the previous meeting.  Therefore, the main focus of this contribution is on Scenarios B and D.  A general signalling flow diagram for Scenario B is provided in Figure 1, which could be used as baseline for further discussions.
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Figure 1: Flow diagram of Inter-gNB path switch from direct-to-indirect 


2.1. Source gNB or target gNB selects the relay UE
One of the issues that needs to be addressed, that is applicable for both Scenarios B and D, is whether it’s the source gNB or the target gNB that chooses the appropriate relay UE for path switch. Based on our understanding, one of the main advantages for the target gNB to choose the relay UE is that only the target gNB knows the RSRP level of between the target gNB and each of the candidate relay UE.  Hence, the target gNB may choose the best relay UE for path switch among the available candidate relay UEs served by the target gNB.  For this to work, it should also be assumed that the source gNB would forward all candidate relay UEs along with the SD-RSRP levels from the remote UE’s measurement report.  It is questionable whether the differences in RSRP levels of the candidate relay UEs are really crucial, since it is already assumed a UE can only serve as a relay UE and transmit discovery messages if it is within the thresholds configured by its serving gNB.  Another advantage for the target gNB to select the among the candidate relay UEs, is the knowledge of the relay UE’s RRC state (i.e., for CONNECTED and INACTIVE states) and load.  If latency and reliability are of concern, the gNB may choose a relay UE that is already in RRC CONNECTED.  It should be clarified that the target gNB would not know whether it is serving a candidate relay UE that is in IDLE.
Observation 1
The main advantages for allowing the target gNB to select the relay UE is for its knowledge of the RSRP levels, RRC state (i.e., for CONNECTED and INACTIVE states) and load of its relay UEs.  
On the other hand, there are advantages for allowing the source gNB to select the relay UE. In the legacy inter-gNB HO, it is assumed that it’s the source gNB that selects the target gNB, while the target would perform admission control.  Additionally, as depicted in Figure 2, the candidate relay UEs included in the remote UE’s measurement report may consist of relay UEs from multiple gNBs.  If the source gNB does not make the decision for relay UE selection, and forwards the candidate relay UEs to both target gNBs, it would be difficult for the multiple target gNBs to coordinate and make the proper decision.  Considering the difficulty in allowing the target gNB to make the relay UE selection and the possible impact to RAN3, RAN2 should allow the source gNB to select the target relay UE for both direct-to-indirect and indirect-to-indirect inter-gNB path switches (Scenarios B and D).
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Proposal 1
Source gNB should select the target relay UE in both Scenarios B and D. 
In the previous meeting, it has already agreed that “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.” In Rel-17, it is already assumed that it is up to the gNB to determine which relay UE to select for path switch, including the RRC state of the selected relay UE, since it is already known by the gNB.  However, assuming Proposal 1 is agreeable, the path switches for Scenarios B and D are inter-gNB path switches, which means the source gNB does not know the RRC state of the target relay UE.  In case the source gNB prefers to select a target relay UE that may already be in RRC CONN, it should have the option for the remote UE to include in the measurement report the RRC state of the candidate relay UEs.  

Proposal 2
Source gNB should be allowed to select the target relay UE based on its RRC state in both Scenarios B and D. 
If Proposal 2 is agreeable, this would necessitate that the relay UE provide its RRC state (e.g., in discovery message) to the remote UE which may be included in the remote UE’s measurement reports.  

Proposal 3
For Scenarios B and D, relay UEs should be provide its RRC state to the remote UE. 
2.2. CHO-like service continuity 
It was discussed in Rel-17 [2], that CHO-like service continuity could be considered for path switch scenarios.  However, due to time constraints, the feature was not further discussed.  In our view, the support for CHO-like service continuity may be especially helpful for inter-gNB path switches, as coordination between gNBs may be handled ahead of time.  For Scenario A, inter-gNB indirect-to-direct path switching may be supported using legacy procedure, so the main issue is to consider support for the other 3 scenarios involving target relay UEs.  In our view, the main considerations are related to the configuration of the target relay UEs and the execution conditions and the existing CHO should be considered as baseline. 
Proposal 4
RAN2 should incorporate CHO-like service continuity for all the scenarios defined in WID.
3. Conclusion 
In this contribution, the initial considerations for SL U2U discovery and relay (re)selection are highlighted.  RAN2 is kindly asked to take into account the observation and proposals below: 
Observation 1
The main advantages for allowing the target gNB to select the relay UE is for its knowledge of the RSRP levels, RRC state (i.e., for CONNECTED and IDLE states) and load of its relay UEs.  
Proposal 1
Source gNB should select the target relay UE in both Scenarios B and D. 
Proposal 2
Source gNB should be allowed to select the target relay UE based on its RRC state in both Scenarios B and D. 
Proposal 3
For Scenarios B and D, relay UEs should be provide its RRC state to the remote UE. 
Proposal 4
RAN2 should incorporate CHO-like service continuity for all the scenarios defined in WID.
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Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:


Inter-gNB indirect-to-direct path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> gNB Y”)


Inter-gNB direct-to-indirect path switching (i.e., “remote UE <-> gNB X” to “remote UE <-> relay UE A <-> gNB Y”)


Intra-gNB indirect-to-indirect path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB X”)


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.
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Figure 1: Flow diagram of Inter-gNB path switch from direct-to-indirect
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