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[bookmark: _Ref488331639]Introduction
	Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:
Inter-gNB indirect-to-direct path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> gNB Y”)
Inter-gNB direct-to-indirect path switching (i.e., “remote UE <-> gNB X” to “remote UE <-> relay UE A <-> gNB Y”)
Intra-gNB indirect-to-indirect path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB X”)
Inter-gNB indirect-to-indirect path switching (i.e., “remote UE<-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB Y”)
Note 2A: Scenario D is to be supported by reusing solutions for the other scenarios without specific optimizations.


During last meeting, the discussion of Rel-18 U2N service continuity has been initiated, whereas there are quite a few issues uncovered which will be addressed in this contribution. 
Discussion
Measurement event
During last RAN2 #119 meeting, it has been agreed that 
	Proposal 1 (modified)	For i2i path switch procedure, introduce a new measurement event based on individual thresholds i.e., Event Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2.  FFS if we also have an event Z2: Candidate L2 U2N Relay UE becomes an offset better than serving L2 U2N Relay UE, and in this case if/how to compare SL-RSRP of serving U2N relay UE and SD-RSRP of candidate U2N relay UE.


For the abovementioned FFS issue, it has been further discussed in RAN2 #120 meeting with no consensus, the concerns for introducing Z2 event are as follows:
· It is not necessary to introduce two measurement events on the same issue. Otherwise, RAN2 should spend additional effort on in which case to use which measurement event;
· Whether the different quantities (SL-RSRP/SD-RSRP) can be compared directly need further discussion, which also relates to the L2 ID issue sent to SA2;
Besides the above 2 concerns from companies, another issue need to be considered is that the proposed Z1 event and Z2 event are for same purpose but Z2 event is easier to be triggered, i.e., Z1 requires both serving and candidate relay UE to fulfill the threshold condition while Z2 only requires the offset condition. We should be cautious about the frequent/easy trigger condition in sidelink, since the topology in sidelink is already very dynamic, i.e., the easy HO to another relay in case the serving relay is still good should be careful since the target relay may be not very steady.
[bookmark: _Toc118195249][bookmark: _Toc124353113][bookmark: _Toc127524126]RAN2 does not pursue a measurement event that candidate L2 U2N Relay UE becomes an offset better than serving L2 U2N Relay UE for I2I path switching.
2.1 Lossless delivery
The lossless delivery has been discussed in last RAN2 meeting, and it is agreed that RAN2 will investigate whether the R17 mechanisms are feasible for R18 inter-gNB case. The concern is for the indirect-to-direct path switch.
	Agreement:
RAN2 will investigate whether providing lossless delivery in DL and UL in the inter-gNB service continuity cases is feasible using Rel-17 mechanisms.


During the discussion in Rel-17 sidelink Relay, plenty of time has been spent on the issue of lossless delivery and the following agreements have been made finally:
	Agreements:
Proposal 13	The DL/UL lossless delivery during the path switch is done according to the PDCP status report. FFS if there is spec impact.
Proposal 24 (modified): The legacy PDCP re-establishment or data recovery in UL should be performed by the Remote UE during path switch if gNB configures it.
Proposal 25: No spec impact is required for DL lossless transmission during path switch.
No spec impact for ensuring UL PDCP lossless behaviour in indirect-to-direct path switch (assume it is a corner case or can be addressed by network implementation).


In summary, 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, the delta part compared to R17 is intra-gNB has been extended to inter-gNB, and with that change:
	
	Intra-gNB
	Inter-gNB

	DL
	The DL lossless transmission relies on the PDCP status report
	By reusing the PDCP status report mechanism, the difference from R17 intra-gNB case is there are 2 gNBs (S-gNB and T-gNB), so the concern is the S-gNB and the T-gNB may not be sync-ed on the data status.

	UL
	The UL lossless transmission relies on the relay UE’s retransmission of the un-ACKed packets. 
	By reusing the R17 principle, the UL lossless transmission still works in R18 since relay UE can still perform the retransmissions to S-gNB and S-gNB can forward the packets to T-gNB.


According to the table above, for UL transmission, there seems no big difference between R17 and R18, i.e., the R17 mechanism still works in R18, so we can just follow the R17 conclusion.
[bookmark: _Toc124353110][bookmark: _Toc127524131]For UL lossless transmission, R17 conclusion still works in R18 scenarios.
Thus, the conclusion on the UL lossless delivery can be reused in Rel-18, that is,
[bookmark: _Toc114146542][bookmark: _Toc114233843][bookmark: _Toc114499041][bookmark: _Toc115335679][bookmark: _Toc118195250][bookmark: _Toc124353114][bookmark: _Toc127524127]For UL lossless delivery in the inter-gNB service continuity cases, R2 not pursue dedicated specificiation effort by assuming it is a corner case or can be addressed by network implementation.
Then for DL transmissions, the concern is for the packets which have been ACKed by relay UE on Uu link but not ACKed by remote UE on PC5 link:
· S-gNB doesn’t know the packet status on PC5 link if there is no PDCP status report triggered thus may fail to forward some packets to T-gNB, which has been delivered to relay but not to remote yet;
· T-gNB doesn’t have the packets which have not been received successfully by remote UE if S-gNB doesn’t forward the related packets to T-gNB.
So the DL transmission loss in the concerned case will not happen if the S-gNB triggers the PDCP status report from remote UE, before the path switching, and perform data forwarding to the T-gNB accordingly.
[bookmark: _Toc124353111][bookmark: _Toc127524132]The possible DL data loss during inter-gNB indirect-to-direct path switch can be avoided by PDCP status report triggered by S-gNB.
Therefore, the DL lossless delivery in R18 inter-gNB indirect-to-direct path switch can be achieved by network implementation to trigger PDCP status report first and perform data forwarding accordingly, which means there is no spec impact as well, i.e., the R17 mechanism also works for DL lossless delivery in the inter-gNB service continuity cases.
[bookmark: _Toc127524128]For DL lossless delivery in the inter-gNB service continuity cases, R2 not pursue dedicated specifiication effort by assuming it can be addressed by network implementation to trigger PDCP status report and perform data forwarding accordingly. And leave the inter-network-node interaction to R3, If needed.
2.2 RAN3 related issue
During RAN2 #119, RAN2 raised the issue on which gNB decide on the path type and target relay UE. It can be observed that RAN3 has concurrently worked on the same issue and made the following conclusion:
	Agreements in RAN3 #117bis
WA: 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.
Agreements in RAN3 #118
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.


As shown in the RAN3 agreements above, RAN3 is still discussing on which gNB to decide on the path type and target relay. Therefore, RAN2 does not need to have a duplicated discussion on these issues anymore.
[bookmark: _Toc118195099][bookmark: _Toc124353112][bookmark: _Toc127524133]RAN3 is still discussing on which gNB to decide on the path type and target relay UE.
[bookmark: _Toc118195251][bookmark: _Toc124353115][bookmark: _Toc127524129][bookmark: _Toc114214864][bookmark: _Toc114245162][bookmark: _Toc114649503][bookmark: _Toc114750371]RAN2 relies on R3 to conclude which gNB to decide on the path type and target relay UE.
Conclusion
We have the following observations:
Observation 1	For UL lossless transmission, R17 conclusion still works in R18 scenarios.
Observation 2	The possible DL data loss during inter-gNB indirect-to-direct path switch can be avoided by PDCP status report triggered by S-gNB.
Observation 3	RAN3 is still discussing on which gNB to decide on the path type and target relay UE.

[bookmark: _GoBack]We have the following proposals:
Proposal 1	RAN2 does not pursue a measurement event that candidate L2 U2N Relay UE becomes an offset better than serving L2 U2N Relay UE for I2I path switching.
Proposal 2	For UL lossless delivery in the inter-gNB service continuity cases, R2 not pursue dedicated specificiation effort by assuming it is a corner case or can be addressed by network implementation.
Proposal 3	For DL lossless delivery in the inter-gNB service continuity cases, R2 not pursue dedicated specifiication effort by assuming it can be addressed by network implementation to trigger PDCP status report and perform data forwarding accordingly. And leave the inter-network-node interaction to R3, If needed.
Proposal 4	RAN2 relies on R3 to conclude which gNB to decide on the path type and target relay UE.
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