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1.	Introduction
The work item on NR sidelink relay enhancements was approved for Rel-18 and the recent WID [1] is shown in RP-221262 including the following objectives:
	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.



In Rel-17 U2N relay, service continuity was handled within the intra-cell limitation. In Rel-18 U2N L2 service continuity enhancements, RAN2 will handle service continuity between inter-gNB. Rel-18 remote UE can chance its path from indirect in one cell to direct in the other cell or vice versa. In addition, Rel-18 remote UE can chance its indirect link to another indirect link in the intra cells or inter cells maintaining service continuity. 
In this document, we’d like to share our view about how to handle the service continuity enhancement for Rel-18 U2N.
2.	Discussion
We think that the existing Rel-17 L2 U2N service continuity procedure can be applied as a baseline in Rel-18 L2 U2N service continuity enhancement. However, we need to discuss more especially for the parts not to be handled in Rel-17 L2 U2N service continuity. In Rel-18 L2 U2N service continuity, we need to discuss indirect-to-indirect relay operation. And also, we have to handle path switching between inter-gNB. When remote UE moves to the other gNB, there could be two path choices, for example, direct path or indirect path. It needs to be discussed which gNB, source gNB or target gNB, has to decide the path type (i.e., direct path or indirect path). And also, if the source gNB or target gNB decides the path type as an indirect path, we can discuss which gNB will decide the final target relay UE among candidate relay UEs. 
2.1 New measurement event for indirect-to-indirect path switching 
In Rel-17 SL U2N Relay, new measurement events were defined. Event X1(serving L2 U2N Relay UE becomes worse than threshold1 and NR Cell becomes better than threshold2) and event X2(serving L2 U2N Relay UE becomes worse than a threshold) are supported for path switching from indirect to direct. Event Y1 (PCell becomes worse than threshold1 and candidate L2 U2N relay UE becomes better than threshold2) and event Y2 (candidate L2 U2N Relay UE becomes better than a threshold) are supported for path switching from direct to indirect. These path-switching measurement events can apply to the Rel-18 path-switching measurement from direct to indirect, or vice versa [2].  
Last RAN2 119-e meeting, RAN2 discussed whether a new measurement event is needed for indirect to indirect path switching. The new measurement events for indirect-to-indirect path switching can be the event such as the SL-RSRP of the serving L2 U2N relay UE becomes worse than SL-threshold 1 and the SL-RSRP of the candidate L2 U2N relay UEs become better than SL-threshold 2. Also, if L2 U2N relay UE becomes worse than threshold 1, the measurement event can be triggered. This event is already defined in Rel-17 U2N relay as event X2. So, the same event can be reusable for indirect-to-indirect path switching for the Rel-18 U2N relay.
Proposal 1: A new measurement event type needs to be introduced for I2I path switching.
(Event 1) serving L2 U2N relay UE becomes worse than threshold 1 and the candidate L2 U2N relay UEs becomes better than threshold2
(Event 2) serving L2 U2N relay UE becomes worse than threshold 1 (reusable the existing event X2 in rel-17 U2N relay)

2.2 Path-type (direct / indirect) selection in inter-gNB path switching
In the legacy inter-gNB handover, source gNB gets measurement results from its connected UE and determines the target gNB based on the reported measurement result. Then the source gNB sends XnAP HANDOVER REQUEST message with the context of connected UE to the selected target gNB. When the target gNB accepts the UE, the target gNB sends the HANDOVER REQUEST ACKNOWLEDGE message to the source gNB [3]. This operation can be inherited as the same in the case of remote UE. In other words, the serving gNB of the remote UE can decide the target gNB based on the measurement result. 
Observation 1: Source gNB can decide target gNB based on the measurement report from the remote UE. It’s the same operation as the legacy HO procedure. 
Even if the serving gNB decides the target gNB, there can be a remaining issue about which gNB, source or target, decides the path type (i.e., direct path or indirect path) of the remote UE. Target or serving gNB should decide on whether the remote UE connects directly or indirectly to the target gNB. We think there are two options. ]
Observation 2: Source or target gNB can decide the path-type (how to connect to the target gNB, i.e., direly or indirectly)
The first option is that the source gNB decides the one path type and then sends the measurement result related to the selected path type to the target gNB. For example, the source gNB may decide for the final link to be a direct link. The source gNB sends the direct link measurement result received from the remote UE to the target gNB with the HO request message. Or, the serving gNB may decide for the final link to be an indirect link. In this case, there could be another issue on which one, source gNB or target gNB, decides the final target relay UE. If the source gNB decides on one target relay UE, the source gNB sends the SL measurement results and the selected relay L2 ID to the target gNB with the HO request message. Or, the target gNB can decide the final relay UE. In this case, the serving gNB sends multiple candidate relay UEs to the target gNB with the HO request message. If the target gNB decides the final relay UE among the candidate relay UEs, there are some advantages. First of all, the target gNB knows the RRC state of the candidate relay UEs. So the target gNB can select the RRC_CONNECTED relay UE to reduce HO latency. It will be helpful for service continuity enhancement. And the second advantage, the target gNB knows the Uu RSRP of the candidate relay UEs if the candidate relay UE is in RRC_CONNECTED. So, the target gNB can select the best relay UE by using the SL measurement result from the source gNB and the Uu measurement result getting from the candidate relay UE directly.
Observation 3: if source gNB selects the indirect path as the target path type (direct or indirect), there is another issue on which gNB selects the final target relay UE.
Observation 4: if target gNB selects the final target relay UE, there are some advantages in the aspect of latency and throughput. Because target gNB knows the RRC state and Uu signal strength of the candidate relay UEs.
The second option is that the target gNB decides on one path type. So, the source gNB decides the target gNB as the legacy HO operation based on the measurement result regardless of the path type. And then, the serving gNB sends the Uu measurement results of the direct link and the SL measurement results between remote UE and candidate relay UE with the HO request. In this case, there is the same consideration as described above. For example, the path type can be decided by the target gNB, but the only one best relay UE can be provided from the source gNB to the target gNB. In this case, the source gNB provides Uu RSRP of the remote UE and one best relay UE L2 ID and SL-RSRP to the target gNB. The target gNB can select the path type of the remote UE. If the target gNB selects an indirect path type, target relay UE is naturally decided from the message of the source gNB. As another example, the path type is decided by the target gNB and if the selected path type is indirect, the final target relay UE can be also decided by the target gNB. For this operation, serving gNB provides Uu RSRP of the remote UE, candidate relay UE L2 IDs, and the SL RSRPs between candidate relay UEs and remote UE. Because the target gNB can know the RRC state and UU RSRP of candidate relay UEs, the target gNB may select the best path type and relay UE in the aspect of latency or throughput.
Observation 5: If the target gNB selects the path type (direct or indirect), the target gNB can make a better decision than the source gNB. Because the target gNB can compare Uu RSRP of the remote UE to Uu and SL RSRP of candidate relay UEs. (when the relay UE is in RRC_CONNECTED)

Proposal 2: We can discuss which one, serving gNB or target gNB will decide the path type (e.g., direct or indirect) when inter-gNB HO.
(Option 1) The serving gNB decides the final path type, e.g., direct path or indirect path of remote UE.
(Option 2) The target gNB decides the final path type, e.g., direct path or indirect path of remote UE.

Proposal 3: If the serving gNB decides indirect path type, we can discuss which one decides the final target relay UE (e.g., serving gNB or target gNB) when inter-gNB HO.
(Option 1) the serving gNB decides the final target relay UE.
(Option 2) the target gNB decides the final target relay UE.

Proposal 4: If the target gNB decides indirect path type, we can discuss which one decides the final target relay UE (e.g., serving gNB or target gNB) when inter-gNB HO.
(Option 1) the serving gNB decides the final target relay UE (serving gNB provides only one candidate relay UE ID)
(Option 2) the target gNB decides the final target relay UE (serving gNB provides multiple candidate relay UE IDs)

2.3 Handover failure handling
In the legacy operation, if the HO is failed, the UE performs RRC reestablishment procedure.  When the remote UE performs RRC reestablishment, it can be performed either directly or directly. When remote UE performs RRC reestablishment indirectly, it’s better to select the candidate relay UE in the coverage of serving or target gNB. The remote UE can increase the success ratio of the RRC reestablishment. The RRC reestablishment via the indirect link will take a longer time, it can be important to increase the possibility of succession. 
Proposal 5: If remote UE fails HO to the target gNB, the remote UE performs RRC reestablishment via direct path or indirect path.
Proposal 6: If remote UE performs RRC reestablishment via the indirect link, the remote UE selects preferentially the candidate relay UE in the serving gNB or target gNB.
If the remote UE decides HO is failed, the remote UE performs RRC reestablishment. The remote UE receiving direct/indirect-to-indirect HO command decides the HO is failed when the remote UE receives RRCReconfigurationFailureSidelink from the target relay UE. And when the remote UE senses that the target relay UE changes its cell via discovery message, the remote UE decides the HO is failed. Or, when the remote UE receives a notification message from the relay UE, the remote UE decides the HO is failed.
Proposal 7: The remote UE receiving direct/indirect-to-indirect HO command performs the RRC Reestablishment when the following events happened before sending the HO completion message:
- Remote UE receives RRCReconfigurationFailureSidelink from the target relay UE
- The remote UE senses that the target relay UE changes its cell via discovery message
- The remote UE receives a notification message from the relay UE
3.	Conclusion
In this contribution, we focused on the Rel-18 U2N service continuity enhancement and provided our view on it. The following proposals are kindly suggested to RAN2:
Proposal 1: A new measurement event type needs to be introduced for I2I path switching.
(Event 1) serving L2 U2N relay UE becomes worse than threshold 1 and the candidate L2 U2N relay UEs becomes better than threshold2
(Event 2) serving L2 U2N relay UE becomes worse than threshold 1 (reusable the existing event X2 in rel-17 U2N relay)

Observation 1: Source gNB can decide target gNB based on the measurement report from the remote UE. It’s the same operation as the legacy HO procedure. 
Observation 2: Source or target gNB can decide the path-type (how to connect to the target gNB, i.e., direly or indirectly)
Observation 3: if source gNB selects the indirect path as the target path type (direct or indirect), there is another issue on which gNB selects the final target relay UE.
Observation 4: if target gNB selects the final target relay UE, there are some advantages in the aspect of latency and throughput. Because target gNB knows the RRC state and Uu signal strength of the candidate relay UEs.
Observation 5: If the target gNB selects the path type (direct or indirect), the target gNB can make a better decision than the source gNB. Because the target gNB can compare Uu RSRP of the remote UE to Uu and SL RSRP of candidate relay UEs. (when the relay UE is in RRC_CONNECTED)
Proposal 2: We can discuss which one, serving gNB or target gNB will decide the path type (e.g., direct or indirect) when inter-gNB HO.
(Option 1) The serving gNB decides the final path type, e.g., direct path or indirect path of remote UE.
(Option 2) The target gNB decides the final path type, e.g., direct path or indirect path of remote UE.

Proposal 3: If the serving gNB decides indirect path type, we can discuss which one decides the final target relay UE (e.g., serving gNB or target gNB) when inter-gNB HO.
(Option 1) the serving gNB decides the final target relay UE.
(Option 2) the target gNB decides the final target relay UE.

Proposal 4: If the target gNB decides indirect path type, we can discuss which one decides the final target relay UE (e.g., serving gNB or target gNB) when inter-gNB HO.
(Option 1) the serving gNB decides the final target relay UE (serving gNB provides only one candidate relay UE ID)
(Option 2) the target gNB decides the final target relay UE (serving gNB provides multiple candidate relay UE IDs)
Proposal 5: If remote UE fails HO to the target gNB, the remote UE performs RRC reestablishment via direct path or indirect path.
Proposal 6: If remote UE performs RRC reestablishment via the indirect link, the remote UE selects preferentially the candidate relay UE in the serving gNB or target gNB.
Proposal 7: The remote UE receiving direct/indirect-to-indirect HO command performs the RRC Reestablishment when the following events happened before sending the HO completion message:
- Remote UE receives RRCReconfigurationFailureSidelink from the target relay UE
- The remote UE senses that the target relay UE changes its cell via discovery message
- The remote UE receives a notification message from the relay UE
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