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1 Introduction 
Regarding the control plane, during RAN3#119 meeting, RAN3 have the following agreements: 
	During direct to indirect and indirect to indirect path switch procedures, the source gNB sends a list of candidate relay UEs belonging to the same target cell in the HO REQ message.
At least Remote UE L2 ID and a list of candidate target relay UE IDs should be included in the XnAP HANDOVER REQUEST message.


Regarding the user plane, during RAN2#121 meeting, RAN2 have the following agreements: 
	RAN2 consider that lossless data delivery in the inter-gNB i2x cases needs to be addressed.  Solutions can be considered next meeting (including the possibility of solutions needing work from RAN3).  Solutions based on the PDCP status report mechanism are the baseline.


In this paper, we would like to continue to discuss the control plane and user plane solutions for inter-gNB path switch scenarios.
2 Discussion
2.1 Control plane procedure for inter-gNB i2i path switching
RAN2 has the following agreements about the procedure for the inter-gNB path switch during previous meetings:
	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 control plane 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 and the target gNB decide 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.
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 1: RAN2 to discuss the Uu/PC5 procedure for indirect-to-indirect path switch.
2.2 User plane for inter-gNB i2x path switching
2.2.1 UL Lossless data delivery
[bookmark: OLE_LINK1]The PDCP re-establishment or PDCP data recovery based on RLC feedback is performed by the L2 U2N Remote UE for UL lossless delivery during intra-gNB i2d path switch if configured. However, due to hop-by-hop RLC, it is possible that the L2 U2N relay UE successfully receives UL data from the remote UE but not successfully transmits them to the gNB. Therefore, even PDCP re-establishment or PDCP data recovery is performed, UL data loss still may happen. 
Since the target gNB has the HFN and corresponding SN for UL provided by the source gNB as legacy HO, the target gNB can send PDCP status report to the remote UE after the remote UE switch to the target gNB, and the remote UE can retransmit PDCP SDUs which are not acknowledged by the PDCP status report. Obviously, this mechanism also applies to the intra-gNB i2x cases. Since the specification impact is the same, it’s not necessary to exclude the intra-gNB i2x path switch cases.
Proposal 2: For inter-gNB i2x path switch, the L2 U2N remote UE can retransmit PDCP SDUs which are not acknowledged by PDCP status report sent by the target gNB for UL lossless delivery.
Proposal 3: For intra-gNB i2x path switch, the L2 U2N remote UE can retransmit PDCP SDUs which are not acknowledged by PDCP status report sent by the gNB after i2x path switch for UL lossless delivery.
2.2.2 DL Lossless data delivery
For intra-gNB case, gNB can retransmit DL packets based on the PDCP status report by implementation. However, the situation is different for inter-gNB i2x cases since data forwarding between two gNBs is involved. Due to hop-by-hop RLC, the DL packets successfully sent to the relay UE may be not successfully sent to the remote UE by the relay UE. These DL packets will not be forwarded by the source gNB to the target gNB according to the legacy Xn data forwarding. 
After the remote UE switch to the target gNB, the target gNB can configure the remote UE to send PDCP status report. Then the target gNB can request the source gNB to forward the PDCP SDUs which have not been acknowledged by the PDCP status report from the remote UE for DL lossless delivery. The Xn data forwarding details can be decided by RAN3.
Proposal 4: For DL lossless delivery during inter-gNB i2x path switch, the target gNB can request the source gNB to forward the PDCP SDUs which have not been acknowledged by the PDCP status report from the remote UE. The Xn data forwarding details can be decided by RAN3.
3	Conclusions
Based on the discussion above, we have the following proposals.
Proposal 1: RAN2 to discuss the Uu/PC5 procedure for indirect-to-indirect path switch.
Proposal 2: For inter-gNB i2x path switch, the L2 U2N remote UE can retransmit PDCP SDUs which are not acknowledged by PDCP status report sent by the target gNB for UL lossless delivery.
Proposal 3: For intra-gNB i2x path switch, the L2 U2N remote UE can retransmit PDCP SDUs which are not acknowledged by PDCP status report sent by the gNB after i2x path switch for UL lossless delivery.
Proposal 4: For DL lossless delivery during inter-gNB i2x path switch, the target gNB can request the source gNB to forward the PDCP SDUs which have not been acknowledged by the PDCP status report from the remote UE. The Xn data forwarding details can be decided by RAN3.
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