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1	Introduction
The following are the agreements from the RAN2#119e meeting for service continuity enhancements of Layer 2 (L2) UE-to-Network relays, detailed as follows:
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.
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.
We discuss here further details on the above agreements and express our views accordingly in this contribution.
[bookmark: _Ref178064866]2	Discussion
In the previous meeting, both RAN2 and RAN3 discussed the issue of inter-gNB path switching with similar and parallel discussion across the two WGs. In this contribution, we address the issues discussed in both groups where we believe some decisions should be up to RAN2 and further discuss leftover FFSs. 
2.1 Source vs Target gNB Decision on Path Type
The discussion on the path type is relevant for all scenarios i.e., d2i, i2d and i2i. 
FFS on which node should decide the new path type, i.e., either indirect or direct.
In the last RAN3 meeting, the above FFS was put on which node should decide on the new path type i.e., either indirect or direct path. We believe this issue is more relevant to RAN2 and should be addressed here.  We believe the source gNB should make the decision on the path type. As the source gNB is responsible for configuring the remote UE with Uu/PC5 measurement configurations and for receiving the corresponding measurement reports, the source gNB already has all the Uu measurements to the target cells and PC5 measurements to all the candidate relay UEs to make this decision. For the target gNB to make such a decision will require using the same information as already available at the source gNB with the addition of unnecessary signaling over the Xn interface to pass this information along to the target gNB. 
Observation 1 The source gNB already has all the Uu measurements to the target cells and PC5 measurements to all the candidate relay UEs to decide on the path type. 
Proposal 1 For d2i, i2d and i2i scenarios, the source gNB should decide on the new path type (i.e., direct, or indirect path)
2.2 Source vs Target gNB decision on Target U2N relay UE
The source vs target gNB discussion is relevant for d2i and i2i path switch scenarios.
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As explained in our previous contribution [1], we believe both the source gNB and target gNB should be involved in the decision of the target relay UE in the case of an inter-gNB path switch to an indirect path. The source gNB preselects a list of candidate relay UEs (as reported in the measurement report by the U2N relay UE) under target gNB’s coverage and sends this list to the target gNB over the Xn interface. Based on this list, the target gNB should be the one to make the final decision on a suitable target U2N relay UE. 
Essentially, we believe the target gNB can make a more informed final decision on the target U2N relay UE as it has more knowledge about the candidate U2N relay UEs in terms of for e.g., Uu signal strength, context information and capability. We understand that some of this information is only available in the CONN/INACTIVE state but the very fact that the target gNB is aware of this missing information also helps it to make a better decision as opposed to the source gNB which would essentially make a blind decision. 
Observation 2 The target gNB can make a more informed final decision on the target U2N relay UE as compared to the source gNB which would need make the decision blindly. 
The most important aspect in a mobility scenario is to keep the probability of path switch failure to a minimum and this is related to choosing the most appropriate target. As a result, by having the target gNB make a well- informed decision on the target U2N relay UE, we can expect a low probability of path switch failure. In addition, we would also like to avoid the situation where the source gNB needs to obtain certain information about the candidate U2N relay UEs (for e.g., Uu signal strength, context information) over the Xn interface. 
Observation 3 For mobility, the probability of path switch failure should be kept to a minimum and the target gNB making a well-informed decision on the target U2N relay UE helps to do so and avoiding unnecessary exchange of information about the candidate U2N relay UEs over Xn.
RAN3 continues analyzing the following options for selection of target Relay UE.
- Option 1: source gNB selects one target Relay UE and sends the ID related information to the target gNB
- Option 2: source gNB sends a list of candidate target Relay UE information to the target gNB for selection
- Option 3: source gNB provides also the measurement information of Remote UE to the target gNB for selection of target Relay UE
In addition, RAN3 also discussed this issue, and the agreement is as shown above. We believe that Option-1 is a subset of Option-2 if there was only one U2N relay UE candidate in the list. In addition, the target gNB would perform the admission control procedure to check if the path switch procedure can be allowed in the target gNB. Therefore, Option-1 could result in high chances of rejection as compared to Option-2 where are more candidates to choose from. Thereby Option-1 increases the latency in the path switch procedure as the source gNB initiates new signalling to another candidate target gNB. 
Further, we believe the measurement information in Option-3 does not provide any additional information to the target gNB. This is because, the measurement report to initiate a path switch procedure is triggered based on measurement events and the report itself consists of only those U2N relay UEs which satisfy a certain threshold criterion. Hence, reporting such measurements to the target gNB cannot help in discerning between them. 
Proposal 2 For inter-gNB d2i and i2i scenarios, the decision on the target U2N relay UE is based on:
a. The source gNB preselecting the list of candidates i.e., U2N relay UEs under target gNB coverage and sending the list to the target gNB
b. The target gNB based on this list, makes the final decision on the target U2N relay UE. 
2.3 Triggering the U2N Relay UE to CONN state
The triggering of the U2N relay UE into the CONN state is relevant for the d2i and i2i scenarios.
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.
The above agreement was made in the last meeting with the addition of the highlighted text. There was also some discussion about using a paging-based solution in addition to the trigger from the remote UE to transit the U2N relay UE in IDLE/INACTIVE to the CONN state.
Although we foresee some potential benefits from the paging-based solution especially for inter-gNB path switch scenarios, in terms of reducing the latency of the overall path switch procedure by potentially transitioning the target U2N relay UE to the CONN state before remote UE initiates the PC5 communication. The following is our analysis:
· For the target U2N relay UE in the INACTIVE state, the paging-based solution is already feasible based on Rel-17 specifications and with no changes required to the legacy paging mechanism. That is, if the gNB can retrieve the target U2N relay UE’s context, it can page (using RAN-paging) the target U2N relay UE to initiate the random-access procedure. This can also be done before the path switch command is sent to the remote UE and as a result, potentially, the target U2N relay UE is already in the CONNECTED state when the remote UE initiates PC5 communication for relaying.   
· For the target U2N relay UE in the IDLE state, additional specification work is required to support this state, and this would involve cross-WG interactions (SA2/RAN3). Given the current workload, such solutions should be down prioritized. 

Proposal 3 For inter-gNB d2i and i2i scenarios, the following should be agreed about the paging-based mechanism to transit the target U2N relay UE in IDLE/INACTIVE state to the CONNECTED state:
a. In RRC_INACTIVE state, RAN2 to confirm that it is up to gNB implementation to page the target U2N relay UE before the path switch command is sent to the remote UE.
b. In RRC_IDLE state, RAN2 to not pursue the enhancements required for the paging solution. 
2.4 New Measurement Event for Indirect-to-Indirect Path Switch
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.
The above agreement was made in the previous meeting with an FFS if there would be more than one event type. The Rel-17 events X and Y are defined as follows:
For i2d path switch scenarios:
· Event X1: Serving L2 U2N Relay UE becomes worse than threshold1 and NR Cell becomes better than a threshold2
· Event X2: Serving L2 U2N Relay UE becomes worse than threshold
For d2i path switch scenarios:
· Event Y1: PCell becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2
· Event Y2: Candidate L2 U2N Relay UE becomes better than threshold
For i2i path switch scenarios, two new events can be defined as follows:
· Event Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2
· Event Z2: Candidate L2 U2N Relay UE becomes an offset better than better than Serving L2 U2N Relay UE
The offset between the measurement should be considered for an i2i path switch scenario as both links are based on PC5 measurements. In addition, offsets are more robust to channel fluctuations as compared to thresholds. 
Proposal 4 RAN2 to consider defining new measurement events based on both individual thresholds and offset differences between the PC5 measurements for an indirect-to-indirect path switch procedure based on the following:
· Event Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2
· Event Z2: Candidate L2 U2N Relay UE becomes an offset better than better than Serving L2 U2N Relay UE
[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
The source gNB already has all the Uu measurements to the target cells and PC5 measurements to all the candidate relay UEs to decide on the path type.
The target gNB can make a more informed final decision on the target U2N relay UE as compared to the source gNB which would need make the decision blindly.
For mobility, the probability of path switch failure should be kept to a minimum and the target gNB making a well-informed decision on the target U2N relay UE helps to do so and avoiding unnecessary exchange of information about the candidate U2N relay UEs over Xn.
Based on the discussion in the previous sections we propose the following:
1. For d2i, i2d and i2i scenarios, the source gNB should decide on the new path type (i.e., direct, or indirect path).
1. For inter-gNB d2i and i2i scenarios, the decision on the target U2N relay UE is based on:
1. The source gNB preselecting the list of candidates i.e., U2N relay UEs under target gNB coverage and sending the list to the target gNB
1. The target gNB based on this list, makes the final decision on the target U2N relay UE.
1. For inter-gNB d2i and i2i scenarios, the following should be agreed about the paging-based mechanism to transit the target U2N relay UE in IDLE/INACTIVE state to the CONNECTED state:
2. In RRC_INACTIVE state, RAN2 to confirm that it is up to gNB implementation to page the target U2N relay UE before the path switch command is sent to the remote UE.
2. In RRC_IDLE state, RAN2 to not pursue the enhancements required for the paging solution.
Proposal 4 RAN2 to consider defining new measurement events based on both individual thresholds and offset differences between the PC5 measurements for an indirect-to-indirect path switch procedure based on the following:
· Event Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2
· Event Z2: Candidate L2 U2N Relay UE becomes an offset better than better than Serving L2 U2N Relay UE
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