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1 Introduction
The following agreements for Rel-18 work on service continuity in regards of SL U2N relay have been reached during RAN2#121 meeting in February 2023 [1]:
RAN2#121 agreements on service continuity enhancements: 

-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.
- RAN2 confirms that the relay UE A and relay UE B in scenario D are two different relay UEs.  No UE behaviour is expected to enforce this, i.e., the network does not trigger inter-gNB path switch to the same relay UE.  FFS how/if to capture in spec.

- Event Z2 will not be specified unless the issue of comparing SL-RSRP and SD-RSRP can be resolved.  LS to RAN1/RAN4 to ask about the feasibility of such comparisons, clarifying that there is not yet consensus on whether to support the event.

Also, RAN3#119 [2] has made the following agreements on service continuity in February 2023:

RAN3#119 agreements on service continuity enhancements: 

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. 

Stage-3 details can be figured out next meeting, for example, whether the Remote UE L2 ID is already included in the inter-node message.

Following legacy HO procedure, RAN3 does not set any restriction on whether the target candidate relay UEs belong to the same target gNB or not. The same applies for the target cell.

No LS is sent to RAN2 this meeting..

In this paper, we discuss service continuity enhancements of L2 U2N relay in lieu of the above RAN2 and RAN3 agreements.
2 Discussion  
2.1 Lossless data delivery for inter-gNB path swtiching
When a remote UE is handed over from an indirect path to another gNB. There are problems in both UL and DL traffic in regardless of lossless data delivery.

For this problem, RAN2#121 [1] has agreed that:

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
For UL traffic, the source gNB has tracked “PDCP SN status” for UL data reception for a particular DRB, but different from the intra-gNB case, it will usually release UE context after sending HO command to the UE and SN Status Transfer to the target gNB. Here are two problems:

1. Any PDCP packets delivered to the source gNB from the relay UE will not be forwarded to the target gNB since the HO procedure.
2. Any PDCP packets delivered to the relay UE, but not yet reaching the gNB nay never reach the source gNB due to Uu hop failure in indirect path.

Thus. when packet is requested to be retransmitted by the remote UE in the new direct path to the target gNB (e.g, based on PDCP status report), the UE would have already discarded those PDCP PDUs. If UE is required to keep and retransmit all the PDCP PDUs not yet confirmed since the last PDCP status report, then the data loss problem is replaced with a waste problem, which requress excessive buffering and retransmissions.. Therefore, some extra interaction between source gNB and target gNB is still needed for addressing this issue in a precise manner.
For DL traffic, the UE tracks “PDCP SN status” in regards of DL packet reception, but there are also two problems during the HO

1. the source gNB may have already delivered the DL traffic to a relay UE. Then the source gNB discarded the PDCP traffic after those PDUs are acknowledged by relay UE and PDCP discardTimer expires. Source gNB also share this “PDCP status” with target gNB per DRB in SN status transfer. But as the relay UE fails to deliver those PDUs due to SL RLF, the remote UE has never got those PDUs. So if the target gNB decides to retry those DL packets based on remote UE’s PDCP status report after PDCP reestablishment, the target gNB may have no traffic in PDCP layer for transmit again. 
As we can see, the DL problem also requires some RAN3 clarification that how inter-gNB coordination can salvage the PDCP packets already sent by source gNB to relay UE (and will be discarded), but not reaching the remote UE. The SN status transfer and discard mechanism needs to be improved to better handle this case. 
Based on the above discussion, we think RAN2 need describe those concerns with RAN3 and check if there are still room for improvements in RAN3 procedures. Then we can decide which RAN2 solution(s) can be used to address the problem based on PDCP status report mechanism, according to RAN3 feedback.
Proposal 1: 
RAN2 send a LS to RAN3 to check if there are feasible solutions to ensure the status of PDCP are accurately shared during and after HO exchange between gNBs for inter-gNB path switching.
2.2 Inter-gNB direct-to-indirect / indirect-to-indirect path switch procedure
It is worth noting that RAN3 has decided to support Option 2 to let target gNB to choose target relay UE for the inter-gNB path switch to an indiect path in RAN3#119 [2]:
==> 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.

In regards of Option 2, we think it is good to remind RAN3 from RAN2 perspective, that the SL measurements reported by remote UE shall be still considered implicitly, if a list of candidate L2 relay UE IDs is shared by source gNB to target gNB. This is because the SL measurements are very important AS criteria to determine whether a candidate relay is really good or not. It is not sufficient to only let source gNB to evaluate the relays based on this but ignoring the relative differences in SL link quality metric from the final decision-maker. Also, RRC state of those candidate relay UE(s) are also to be taken into account by the target gNB.
Proposal 2 
When Target gNB selects the final target relay UE from a list of candidate relays supplied by the source gNB, SL measurements of the candidate relay UE(s) are used by source gNB to rank the list of candidate relays served by target gNB, and target gNB are required to take the rank and RRC state into account when choosing the final target relay UE.
Then, regarding “what information to be included for bearer mapping configuration of target relay UE in HANDOVER REQUEST ACK message”, we think this needs to be jointly decided by RAN2 and RAN3, but RAN2 input/decision is quite important. 
It is also worth noting that target gNB will prepare the following configuration depending on target relay UE’s RRC state and send to source gNB in the transparent RRC container: 

· For target relay UE in CONNECTED state, the prepared configuration includes SRAP bearer mapping configuration, L2 ID and local ID of the remote UE.
· For target relay UE in IDLE/INACTIVE state, the prepared configuration includes L2 ID and local ID of the remote UE.
Thus, we propose:

Proposal 3 
Target gNB prepares the following configuration depending on target relay UE’s RRC state and send to source gNB in the transparent RRC container of the Handover request Acknowledge message: 

· For target relay UE in CONNECTED state, the prepared configuration includes SRAP bearer mapping configuration, L2 ID and local ID of the remote UE.

· For target relay UE in IDLE/INACTIVE state, the prepared configuration includes L2 ID and local ID of the remote UE.
2.3 Other
In the WID objective [3], the only restriction is "single-hop L2 U2N relay". Thus, it doesn't preclude the following possible directions:

1) Traditional inter-gNB path switch solution (i.e. non-CHO and non-DAPS)
2) Inter-gNB conditional path switch solution 

3) Inter-gNB DAPS-like path switch solution 

Because total TUs allocated to Rel-18 sidelink relay enhancement is quite limited (12.5), we suggest RAN2 to focus on direction 1), which is also aligned with path switch solutions adopted in Rel-17 sidelink relay. Then, if time allows, we also think direction 2) is worth study because the radio condition in L2 relay is more complex than legacy Uu system (e.g. the remote UE may pick either gNB directly or a relay UE for path switch). And CHO-like solution may be useful to handle such complex mobility scenario. For 3), we suggest RAN2 not to study it. The reasons are two aspects: 1) The complexity of DAPS-like solution restricts its deployment. 2) DAPS-like solution first needs multi-path support, which is another WID objective. Thus, we suggest RAN2 to make it clear that DAPS-like solution is not in scope. 

Then, for scenario C (i.e. intra-gNB indirect-to-indirect path switch), we think the only delta from Rel-17 specification is whether new measurement event can be introduced for indirect-to-indirect path switch. Thus, we suggest RAN2 to also first focus on it.  

Proposal 4 
CHO-like path switching solution can be discussed only if time permits after the discussion on the basic solutions.

Proposal 5: 
RAN2 agree that DAPS like solution is not in the scope. 

3 Conclusion
In this contribution, we discuss the service continuity enhancement for Rel-18 L2 U2N relay. Our proposals are:
Proposal 1: 
RAN2 send a LS to RAN3 to check if there are feasible solutions to ensure the status of PDCP are accurately shared during and after HO exchange between gNBs for inter-gNB path switching.
Proposal 2 
When Target gNB selects the final target relay UE from a list of candidate relays supplied by the source gNB, SL measurements of the candidate relay UE(s) are used by source gNB to rank the list of candidate relays served by target gNB, and target gNB are required to take the rank and RRC state into account when choosing the final target relay UE.
Proposal 3 
Target gNB prepares the following configuration depending on target relay UE’s RRC state and send to source gNB in the transparent RRC container of the Handover request Acknowledge message: 

· For target relay UE in CONNECTED state, the prepared configuration includes SRAP bearer mapping configuration, L2 ID and local ID of the remote UE.

· For target relay UE in IDLE/INACTIVE state, the prepared configuration includes L2 ID and local ID of the remote UE.

Proposal 4 
CHO-like path switching solution can be discussed only if time permits after the discussion on the basic solutions.

Proposal 5 
RAN2 agree that DAPS like solution is not in the scope. 
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