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[bookmark: _Ref488331639]Introduction
During the last meeting, there is a discussion on the lossless data forwarding in inter-gNB indirect-to-direct/indirect service continuity scenario. In this paper, we would like to discuss this aspect.
Agreement:
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.
Discussion
During the discussion in Rel-17 sidelink Relay, plenty of time has been spent on the issue of lossless delivery, and it was concluded that in R17 relay, the DL/UL lossless delivery relies on the PDCP status report and no spec impact is required for both DL/UL transmissions. When it comes to Rel-18 sidelink Relay enhancement, this issue has been discussed several times, and the concerns about the data lossless transmission in R18 were expressed by some companies. 
Firstly, there are some concerns raised for the RLF failure case, while the understanding here is:
· There is no difference between intra-gNB and inter-gNB regarding the RLF aspect;
· All the assumptions/mechanisms valid for the intra-gNB case, i.e., in R17 lossless path switch, for DL there is no discussion on RLF case/not seen as an issue, and for UL Uu-hop RLF at the source path during UL lossless path switch is seen as a corner case, those principles are still valid for the inter-gNB case.
Therefore, no need for special handling for the RLF failure case in R18 by following R17 discussions.
[bookmark: _Toc131769614]No need to optimize inter-gNB case only for the RLF reason.
It is analyzed separately for DL and UL as follows. 
DL lossless transmission
The DL transmission lossless transmission is achieved based on PDCP status report in R17.
When extending the intra-gNB to inter-gNB in R18, there are 2 gNBs (S-gNB and T-gNB), the concern comes from source-gNB may fail to forward the packets, which has been delivered to relay but not to remote yet, to target-gNB.
So the key issue here is the S-gNB’s unawareness of the data status and thus doesn’t forward enough packets to T-gNB.
[bookmark: _Toc131769615]For DL, compared to R17 intra-gNB case, the concern comes from, S-gNB may fail to forward the packets, which has been delivered to relay but not to remote yet, to target-gNB. 
To solve this issue, the following mechanisms can be used 
1. The PDCP status report can be triggered before HO command by the S-gNB (e.g., via setting reestablishPDCP or recoverPDCP) intentionally so that S-gNB can know the packets that have not reached remote UE yet.
2. Based on SL-BSR of the mode-1 relay UE, i.e., S-gNB can know the buffered sidelink data volume at relay UE, in the BS-entry or the HARQ feedback of the PSSCH transmission to know the data status at PC5 link.
3. Based on the QoS related parameter, e.g., data rate related parameters (like PBR) and maximum latency (like PDB, RLC RTT, PDCP discard timer length and etc) to derive the upper bound of the buffered data volume.
As shown above, for DL transmission, there are legacy tools for S-gNB to know or estimate the packets to be forwarded to T-gNB.
[bookmark: _Toc131769616]For DL, S-gNB can based on existing tools to estimate the data volume to forward.
UL lossless transmission
The UL transmission lossless transmission is achieved based on relay UE’s retransmission of the un-ACKed packets in R17.
When extending the intra-gNB to inter-gNB in R18, there are 2 gNBs (S-gNB and T-gNB), the concern comes from S-gNB may not know UL data status thus doesn’t know when to release the relay UE;
[bookmark: _Toc130484800][bookmark: _Toc130484801][bookmark: _Toc131769617]For UL transmission, compared to R17 intra-gNB case, the concern comes from: S-gNB may not know when to release relay UE.
For this issue, the following mechanisms can be used by the gNB:
1. S-gNB can release the relay UE based on the Uu data volume at the relay UE, i.e., release the relay UE to RRC IDLE/INACTIVE till no buffered UL data in the relay UE, based on zero-BSR;
2. S-gNB can release the relay upon context release from T-gNB, i.e., in case T-gNB sends the context release message when it found all the on-the-fly packets are received;
Therefore, there are existing mechanisms for S-gNB to know when to stop UL data forwarding and release the relay UE.
[bookmark: _Toc130484803][bookmark: _Toc131769618]For UL, S-gNB can based on existing tools to know when to stop data forwarding and releasing the relay UE. 
Based on the above analysis for UL and DL transmission, the current mechanisms are sufficient to achieve data lossless transmission in R18 inter-gNB service continuity, and further enhancement is not needed. 
[bookmark: _Toc131769619]Rely on the existing solutions (e.g., PDCP SR, BSR…) to achieve the lossless path switching in Rel-18.
Conclusion
We have the following observations:
Observation 1	No need to optimize inter-gNB case only for the RLF reason.
Observation 2	For DL, compared to R17 intra-gNB case, the concern comes from, S-gNB may fail to forward the packets, which has been delivered to relay but not to remote yet, to target-gNB.
Observation 3	For DL, S-gNB can based on existing tools to estimate the data volume to forward.
Observation 4	For UL transmission, compared to R17 intra-gNB case, the concern comes from: S-gNB may not know when to release relay UE.
Observation 5	For UL, S-gNB can based on existing tools to know when to stop data forwarding and releasing the relay UE.

We have the following proposals:
Proposal 1	Rely on the existing solutions (e.g., PDCP SR, BSR…) to achieve the lossless path switching in Rel-18.
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