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Introduction
U2N relay was introduced in NR R17. For the service continuity bullet, only the scenario of intra-gNB case is in the scope. In R18, it is necessary to extend the scenarios as described in the WID [1] listed as below:
	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.


In this contribution, we analyse the 4 scenarios and intend to make clear the impacts to RAN2.
Discussion
0. Scenario A/B
The scenarios A and B only have small enhancement based on R17. The intra-gNB indirect-to-direct path switching and direct-to-indirect path switching are already supported in R17, and in R18 the source and target cell can belong to different nodes.


Figure 1 Scenario A and B
RRM Measurement
For mobility enhancement, the UE may have no difference on the RRM measurement in the air-interface. And the source and the target gNB nodes should have some information exchange and to decide whether the path needs switching. Therefore the new scenarios A/B may have more impact on RAN3 than on RAN2, and have no RRM measurement impact on RAN2.
Proposal 1: Scenarios A/B does not need RRM measurement enhancement in RAN2.
Remote UE context Release in source relay UE
For the procedure of indirect to direct path switching within the same gNB in R17, it is described in TS38.300 [2] that:
6.	The gNB sends RRCReconfiguration message to the L2 U2N Relay UE to reconfigure the connection between the L2 U2N Relay UE and the gNB. The RRCReconfiguration message to the L2 U2N Relay UE can be sent any time after step 3 based on gNB implementation (e.g., to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration related to the L2 U2N Remote UE).


Figure 2 Procedure for indirect to direct path switching (intra-gNB)
In R17, there is only one gNB node and the gNB node can decide whether to release the UE context of the source connection before successfully connection setup in the target.
For the scenario A in R18, since the source and the target network node can be different gNB, it is necessary to discuss in which node to decide the release of the source connection. There are two possible methods:
· Option 1: The source gNB can reuse the legacy R17 RRCReconfiguration message to indicate the U2N Relay UE to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration between PC5 RLC and Uu RLC.
· Option 2: After the remote UE connects to the target U2N relay, the target gNB asks the source U2N relay to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration between PC5 RLC and Uu RLC. 
For simplicity and to align with R17 network behavior, it is suggest reusing option 1 for R18: The source gNB can reuse the legacy R17 RRCReconfiguration message to indicate the U2N Relay UE to release the UE context of the remote UE, even before the remote UE connects to the target relay UE.
Proposal 2: For scenario A, the source gNB can send the RRCReconfiguration message to the source U2N Relay UE to release the remote UE context at any time after the gNB sends the RRCReconfiguration message with sync to the remote UE.
0. 	Scenario C/D
The scenario C and D may have more enhancements than scenario A and B, since both the source and the target link use indirect path.


   
Figure 3 Scenario C                                                           Figure 4 Scenario D

The difference between scenario C and D is that the source and the target network nodes are not the same. Therefore more RAN3 impact is foreseen, but in RAN2, these 2 scenarios can be considered together.
Observation 1: Scenario C and D have similar impact on RAN2 mobility.
We analyze the impact on RAN2 from the bullets as below:
Measurement Event
A similar solution of measurement can be introduced for the indirect-to-indirect measurement event(s) for both scenarios.
Proposal 3: Introduce new measurement event(s) for both indirect-to-indirect path switching scenario C and D.
Since both the source and the target node use indirect path, the new added events (e.g. event Z and Z’) could be:
· Event Z: Serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2; or
· Event Z’: Serving L2 U2N Relay UE becomes worse than candidate L2 U2N Relay UE.
To evaluate a single target node, the legacy Event Y2 introduced in R17 could be reused for indirect-to-indirect path switching: Candidate L2 U2N Relay UE becomes better than threshold.
Proposal 4: The new events (e.g. event Z and Z’) could be:
· Event Z: Serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2; or
· Event Z’: Serving L2 U2N Relay UE becomes worse than candidate L2 U2N Relay UE.
Proposal 5: The legacy Event Y2 (Candidate L2 U2N Relay UE becomes better than threshold) could also be used for indirect-to-indirect path switching scenarios.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Measurement quality
For relay related measurement events, some new measurement qualities are introduced in R17:
· SL-RSRP should be used in priority for sidelink measurement quality of the selected U2N Relay UE in direct-to-indirect scenario, and if SL-RSRP is not available, SD-RSRP could be used;
Since the sidelink measurement can already be performed in R17, it can be directly reused for indirect-to-indirect path switching scenarios. 
Proposal 6: The legacy measurement quality of SL-RSRP and SD-RSRP can be directly reused for indirect-to-indirect path switching scenarios.
Timer
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]A new timer of T420 is introduced in R17 for the direct-to-indirect path switch case since the target node is a relay UE. This timer can be directly reused for indirect-to-indirect path switching scenarios.
Proposal 7: Timer T420 can be directly reused for indirect-to-indirect path switching scenarios.
UE context Release
For UE context release, the similar analysis can be foreseen as scenario A. The legacy R17 RRCReconfiguration message can be reused to indicate the U2N Relay UE to release the remote UE context, irrespective whether the source and the target network nodes are the same and whether the target is a direct or an indirect path.
Proposal 8: For scenario C/D, the (source) gNB can send the RRCReconfiguration message to the source U2N Relay UE to release the remote UE context at any time after the gNB sends the RRCReconfiguration message with sync to the remote UE.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
For Scenario A and B:
Proposal 1: Scenarios A/B does not need RRM measurement enhancement in RAN2.
Proposal 2: For scenario A, the source gNB can send the RRCReconfiguration message to the source U2N Relay UE to release the remote UE context at any time after the gNB sends the RRCReconfiguration message with sync to the remote UE.
For Scenario C and D:
Observation 1: Scenario C and D have similar impact on RAN2 mobility.
Proposal 3: Introduce new measurement event(s) for both indirect-to-indirect path switching scenario C and D.
Proposal 4: The new events (e.g. event Z and Z’) could be:
· Event Z: Serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2; or
· Event Z’: Serving L2 U2N Relay UE becomes worse than candidate L2 U2N Relay UE.
Proposal 5: The legacy Event Y2 (Candidate L2 U2N Relay UE becomes better than threshold) could also be used for indirect-to-indirect path switching scenarios.
Proposal 6: The legacy measurement quality of SL-RSRP and SD-RSRP can be directly reused for indirect-to-indirect path switching scenarios.
Proposal 7: Timer T420 can be directly reused for indirect-to-indirect path switching scenarios.
Proposal 8: For scenario C/D, the (source) gNB can send the RRCReconfiguration message to the source U2N Relay UE to release the remote UE context at any time after the gNB sends the RRCReconfiguration message with sync to the remote UE.
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