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1 Introduction 
During RAN2#120 meeting, RAN2 had short discussion about path switch decision but no progress on it. In this paper, we would like to continue to discuss the solution for inter-gNB path switch scenarios.
2 Discussion
2.1 Path switch decision for inter-gNB path switch scenarios
RAN3 has the following agreements on the inter-gNB path switch:
	Source gNB decides to trigger path switching for the L2 U2N remote UE.
Source gNB selects the target path type (direct or indirect).
For direct/indirect to indirect path switching, enhance Xn: HANDOVER REQUEST to include at least the Remote UE L2 ID and Relay UE L2 ID. FFS whether to include a single Target Relay L2 ID or a list of Target candidate Relay L2 IDs.
During inter-gNB path switching, source gNB can signal the serving cell of the relay UE to target gNB via existing IE Target Cell Global ID.

-	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
Focus on the following two ways for the future discussion,
- Way1: to go for Op1, and Op2 can be further discussed.
- Way2: accept Op2, or at least as a compromise.
No more discussion on Op3 in RAN3.



For option 1, similar to the traditional handover, it is up to the source gNB to select the target relay UE and inform the target gNB about the selected target relay UE for admission control. It is possible that the target gNB rejects the decision. But in our understanding, this situation is infrequent. 
For option 2, it is up to the target gNB to select the target relay UE, the source gNB need forward the list of candidate relay UE IDs to different target gNBs, and wait the target gNBs to inform of the selected target relay UEs (along with RRC configurations) respectively. In the end, the source gNB may have to select one of the target relay UEs selected by different target gNBs. What’s more, the target gNBs may select no target relay UEs (similar to admission control). 
In our opinion, it is better to let the source gNB make choice of target gNB and target relay UE. According to the analysis above, option 2 is not efficient and increases the Xn signalling overhead. Regarding the potential advantages proposed by some companies, such as the knowledge of the candidate relay UE’s Uu measurement, we should keep in mind that the relay UE only can be a relay UE when conditions are met e.g., load, Uu link and the candidate relay UE with better Uu link probably has poorer PC5 link. 
Anyway, the source gNB probably has to make the partial choice. The option 1 is simple and enough, which is aligned with the legacy handover logic. We see no obvious benefits from option 2 to change the legacy handover decision behaviour. 
Proposal 1: source gNB selects one target Relay UE and sends the ID related information to the target gNB.
2.2 Path switch procedure for inter-gNB path switch scenarios
RAN2 has the following agreements about the procedure for the inter-gNB path switch:
	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.
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.



According to the agreements above, inter-gNB i2d/d2i reuse the intra-gNB i2d/d2i procedure in Uu and PC5 as baseline. We mainly describe the Uu and PC5 possible procedure for the inter-gNB i2i path switch as in fig1.


Fig 1.  inter-gNB i2i path switch procedure
Step 1.	The Uu measurement configuration and measurement report signalling procedures are performed. The measurement results from L2 U2N Remote UE are reported when configured event Z1 is met. The measurement report shall include at least the source L2 ID, serving cell ID, and sidelink measurement quantity results of the source L2 U2N relay UE and candidate L2 U2N relay UEs.
Step 2.	The source gNB decides to switch the L2 U2N Remote UE to a target relay UE under the target gNB.
Step 3.	 Xn signaling procedure for inter-gNB i2i path switch preparation and admission control.
Step 4. The source gNB sends RRCReconfiguration message to the L2 U2N Remote UE. The L2 U2N Remote UE stops UP and CP transmission via L2 U2N Relay UE after reception of RRCReconfiguration message with the path switch configuration.
Step 5.	The target gNB reconfigure the target L2 U2N relay UE to establish relay bearers for the L2 U2N remote UE.
Step 6.	 The source gNB and the the target gNB can perform SN status transfer and data forwarding related operations.
Step 7. The L2 U2N Remote UE establishes PC5 RRC connection with the target L2 U2N Relay UE.
Step 8. The L2 U2N Remote UE sends the RRCReconfigurationComplete message to the target gNB via the target L2 U2N relay UE.
Step 9. The data path is switched from the source indirect path to the target indirect path.
Step 10. The L2 U2N Remote UE's AS layer can release PC5-RRC connection and indicates upper layer to release PC5 unicast link after step4. The timing to execute link release is up to UE implementation.
Step 11. The target gNB sends the UE CONTEXT RELEASE to inform the source gNB about the success of the indirect-to-indirect path switch. The source gNB can then release radio and C-plane related resources associated to the UE context.
[bookmark: _GoBack]Step 12. The source gNB sends RRCReconfiguration message to the source L2 U2N Relay UE to release Uu and PC5 relay RLC channel configuration for relaying, and bearer mapping configuration related to the L2 U2N Remote UE.
Proposal 2: RAN2 to discuss the Uu/PC5 procedure for indirect-to-indirect path switch.

3	Conclusions
Based on the discussion above, we have the following proposals.
Proposal 1: source gNB selects one target Relay UE and sends the ID related information to the target gNB.
Proposal 2: RAN2 to discuss the Uu/PC5 procedure for indirect-to-indirect path switch.
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