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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
According to WID [1] and RAN2 agenda for Rel-18 Relay enhancement, this contribution discusses lossless delivery issue during path switch from indirect path to target path.
2. Discussion
2.1	Target scenario
In the last RAN2 meeting, the scenarios were discussed for inter-gNB path switching from indirect path to target path. During the discuss, it is understood that companies mentioned the data loss could happen in the following scenarios.
For DL,
- Scenario 1: After Remote UE is switched to the target path, the PC5 hop of the source path is failure, and the data buffered in Relay UE will be cleared.
- Scenario 2: After Remote UE is switched to the target path, the PC5 hop of the source path is normal but released, and then the buffered data in Relay UE will be cleared.
For UL,
- Scenario 3: After Remote UE is switched to the target path, the Uu hop of the source path is failure, and the data buffered in Relay UE will be cleared.
- Scenario 4: After Remote UE is switched to the target path, the Uu hop of the source path is normal but is released by the source gNB, and then the buffered data in Relay UE will be cleared.
For DL, it is understood both of scenario 1 and scenario 2 could happen, and then both scenarios can be considered. For UL, it is understood scenario 4 could happen, but scenario 3 should be rare case, and it is more like group mobility scope.
Proposal 1: RAN2 considers the scenario of Uu hop failure (i.e. Scenario 3) as rare case, and lossless delivery does not need to be addressed.
2.2	Potential solutions
For DL, currently, the source gNB will forward the PDCP SDUs which are not transmitted or transmitted unsuccessfully to the target gNB, and the target gNB will continue to transmit to the UE after HO. The gap between the existing data forwarding and the scenario which we are discussing is that the source gNB will not forward those PDCP SDUs which are confirmed by lower layer. If those PDCP SDUs are confirmed by lower layer in source gNB but lost in SL hop, then those PDCP SDUs will be lost. 
Observation 1: The gap between the existing DL data forwarding and the scenario which we are discussing is that the source gNB will not forward those PDCP SDUs which are confirmed by lower layer but may be lost on SL hop.
To address this issue, one potential way is to enhance DL data forwarding so that the source gNB can forward the PDCP SDUs which are confirmed by lower layer to the target gNB. After path switching, UE can report PDCP SR, and the target gNB will discard those PDCP SDUs which are received successfully by the Remote UE.
Proposal 2: For DL, the source gNB can forward all PDCP SDUs which are confirmed or not confirmed by lower layer to the target gNB. It is up to gNB implementation or RAN3 discussion to determine the SN from which the PDCP SDUs confirmed by lower layer should be forwarded.
Proposal 3: As today, after path switching, UE will report PDCP SR, and the target gNB will discard those PDCP SDUs which are received successfully by the Remote UE.
For UL, the data loss could happen in the case that the Remote UE’s Uu configuration is released before the UL data are totally transmitted from the Relay UE to the source gNB. One possible way to address this issue is to keep Relay UE’s Uu configuration for the Remote UE and allow the Relay UE to continue to transmit the Remote UE’s UL packets. And the source gNB should forward received UL packets to the target gNB. It can leave to RAN3 discussion on how the source or target gNB will know the UL packets are totally transmitted by the Relay UE and release the Relay UE’s Uu context for the Remote UE and UL forwarding tunnel, e.g. setting a longer release timer or does not release Remote UE Uu context in the Relay UE, etc.
Proposal 4: For UL, after path switching, Relay UE’s Uu configuration for the Remote UE can be kept and Relay UE can continue to transmit the Remote UE’s UL packets. The source gNB should forward the received UL PDCP SDUs to the target gNB.
Proposal 5: It is left to RAN3 discussion on how the source or the target gNB knows when to release the Relay UE’s Uu context for the Remote UE and UL forwarding tunnel (e.g. based on a longer inactive timer or does not release Remote UE context in the old Relay UE).
3. Conclusion
This contribution discusses the potential aspects on service continuity of U2N relay, and provides the following observations and proposals.
For scenario,
Proposal 1: RAN2 considers the scenario of Uu hop failure (i.e. Scenario 3) as rare case, and lossless delivery does not need to be addressed.
For solution,
Observation 1: The gap between the existing DL data forwarding and the scenario which we are discussing is that the source gNB will not forward those PDCP SDUs which are confirmed by lower layer but may be lost on SL hop.
Proposal 2: For DL, the source gNB can forward all PDCP SDUs which are confirmed or not confirmed by lower layer to the target gNB. It is up to gNB implementation or RAN3 discussion to determine the SN from which the PDCP SDUs confirmed by lower layer should be forwarded.
Proposal 3: As today, after path switching, UE can report PDCP SR, and the target gNB will discard those PDCP SDUs which are received successfully by the Remote UE.
Proposal 4: For UL, after path switching, Relay UE’s Uu configuration for the Remote UE can be kept and Relay UE can continue to transmit the Remote UE’s UL packets. The source gNB should forward the received UL PDCP SDUs to the target gNB.
Proposal 5: It is left to RAN3 discussion on how the source or the target gNB knows when to release the Relay UE’s Uu context for the Remote UE and UL forwarding tunnel (e.g. based on a longer inactive timer or does not release Remote UE context in the old Relay UE).
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