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1 Introduction
	1. Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:
A. Inter-gNB indirect-to-direct path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> gNB Y”)
B. Inter-gNB direct-to-indirect path switching (i.e., “remote UE <-> gNB X” to “remote UE <-> relay UE A <-> gNB Y”)
C. Intra-gNB indirect-to-indirect path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB X”)
D. 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. 
2 Discussion
2.1 Measurement event
During last RAN2 #119 meeting, it has been agreed that 
	Agreements:
Introduce a new measurement event that considers both the PC5 link quality with the serving Relay UE and that with candidate Relay UE for the indirect-to-indirect path switch purpose.  FFS if there would be more than one event type.


Indeed, there are two options of the event type which could be considered for indirect to indirect path switching:
· Event XX: The radio measurement of the serving relay becomes worse than threshold-XX1, and the radio measurement of the candidate relay becomes better than threshold-XX2
· Event XY: The radio measurement of the serving relay becomes worse than the radio measurement of the candidate relay with a configured offset-XY.
Either event type can work properly and independently so there is no need to adopt both event types simultaneously. Otherwise, further justification criteria on under which condition/scenario to use which event type should be discussed, which will cost more specification effort. In details, since the measurement results of the target relay and the serving relay are both at PC5 interface, direct comparison should be the most straight forward way as measurement event. Therefore, it is suggested to apply Event XY as the measurement event for indirect to indirect path switch.
[bookmark: _Toc110430188][bookmark: _Toc110501085][bookmark: _Toc110501283][bookmark: _Toc110589258][bookmark: _Toc110931503][bookmark: _Toc115355926][bookmark: _Toc114145844][bookmark: _Toc114146022][bookmark: _Toc114146536][bookmark: _Toc114233837][bookmark: _Toc114499035]Introduce a measurement event to directly compare the measurement result of the serving relay and the target relay for the indirect-to-indirect path switch purpose. 
2.2 T420 timer for indirect-to-indirect path switch
In Rel-17 U2N service continuity, a new timer, T420, is introduced for the direct-to-indirect path switch. The remote UE starts the timer upon reception of the RRC reconfiguration message indicating a direct-to-indirect path switch, and the remote UE initiates RRC re-establishment upon timer expiry. The key point to define such a new timer is the new stop condition, i.e., upon successfully sending the RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgment is received from target L2 U2N Relay UE).
Similarly, when it comes to Rel-18, for scenario A and scenario B, the same timer can be reused. But for scenario C and scenario D, since both are targeted at indirect-to-indirect path switch, which aims at different scenarios, whether the timer can be reused should be discussed. If one can reuse the same start/stop condition for T420, there seems no need to define a new timer.
[bookmark: _Toc110430189][bookmark: _Toc110501086][bookmark: _Toc110501284][bookmark: _Toc110589261][bookmark: _Toc110931506][bookmark: _Toc114145845][bookmark: _Toc114146023][bookmark: _Toc114146537][bookmark: _Toc114233838][bookmark: _Toc114499036][bookmark: _Toc115355927]In Rel-18 service continuity, for scenario-A, the legacy T304 can be reused, and for scenario B, the legacy T420 can be reused.
[bookmark: _Toc110430190][bookmark: _Toc110501087][bookmark: _Toc110501285][bookmark: _Toc110589262][bookmark: _Toc110931507][bookmark: _Toc114145846][bookmark: _Toc114146024][bookmark: _Toc114146538][bookmark: _Toc114233839][bookmark: _Toc114499037][bookmark: _Toc115355928]In Rel-18 service continuity, for scenario C and scenario D, RAN2 discusses reusing the T420.
2.3 Which gNB to perform relay selection 
In the last RAN2 #119 meeting, companies raised different views on which gNB should perform relay UE selection towards remote UE for the inter-gNB path switch case. From our understanding, since the candidate relay UEs are under or connected to the target gNB, so the complete UE context would be maintained at the target gNB, such as the UE capability and RRC state of the candidate relay UEs. Therefore, it is suggested to allow target gNB to perform the target relay UE configuration and forwards the configuration towards the source gNB via Xn interface, limited to the candidate relays under its own coverage. However, since multiple target relay UE configurations may be forwarded towards source gNB from multiple target gNBs, it should be the source gNB to finally select the single target relay UE. Afterwards, source gNB would forward the configuration of the selected relay UE towards the remote UE
On the other hand, it could be observed that the similar discussion is happening in RAN3 concurrently. Thus, the conclusion making can be driven at RAN3 side while RAN2 just need to wait for the result.
[bookmark: _Toc114145847][bookmark: _Toc114146025][bookmark: _Toc114146539][bookmark: _Toc114233840][bookmark: _Toc114499038][bookmark: _Toc115355929][bookmark: _GoBack]RAN2 confirm that target gNB should perform the target relay UE decision among the ones served by the target gNB, and source gNB perform final relay UE decision among the relay UEs acknowledged by different target gNBs, or the procedure can up to RAN3 to decide.
2.4 Path switch procedure for I2I
In the last RAN2 #119 meeting, the below agreement for indirect to indirect path switch has been made:
	Agreements:
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.


Thus, the main difference between indirect to indirect path switch and direct to indirect path switch is remote UE needs to release the PC5 unicast link with source relay UE when indirect-to-indirect path switch is initiated. Therefore, by having the above agreement, the Rel-17 direct-to-indirect path switch procedure can be followed.
[bookmark: _Toc114146026][bookmark: _Toc114146540][bookmark: _Toc114233841][bookmark: _Toc114499039][bookmark: _Toc115355930]Except the determination of when to release the PC5 unicast link with the source relay UE, the legacy Rel-17 direct-to-indirect path switch procedure can be reused for indirect-to-indirect path switch procedure as described in TS 38.300.
2.5 Enhancement on inter-node RRC messages
In the last RAN2 #119 meeting, there is a short discussion on the inter-gNB signalling enhancement for inter-gNB path switch. By referring current inter-node RRC message handoverPreparationInformation, the IE candidateCellInfoList is included, which is to reflect the measurement result of candidate cell in the target gNB. However, for inter-gNB indirect-to-indirect path switch and direct-to-indirect path switch, the measurement result of candidate relay UEs cannot be reported to target gNB according to current signalling architecture. Thus, the target gNB cannot reasonably configure the appropriate relay UE for the remote UE due to lack of information. Therefore, it is necessary to include the measurement result of candidate relay UEs into the handoverPreparationInformation message.
[bookmark: _Toc114146027][bookmark: _Toc114146541][bookmark: _Toc114233842][bookmark: _Toc114499040][bookmark: _Toc115355931]To include the measurement result of candidate relay UEs into handoverPreparationInformation.

2.6 Lossless delivery
When recalling the discussion in Rel-17 sidelink Relay, plenty of time has been spent on the issue of lossless delivery and the below agreement have been made at last:
	Agreement:
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).


When it comes to Rel-18 sidelink Relay enh, there is no obvious difference on the architecture for inter-gNB path switch and intra-gNB path switch. Thus, the conclusion on the UL lossless delivery can be reused in Rel-18, that is,
[bookmark: _Toc114146542][bookmark: _Toc114233843][bookmark: _Toc114499041][bookmark: _Toc115355932]Reuse the conclusion of UL lossless delivery made in Rel-17 for Rel-18 inter-gNB path switch, i.e. 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).
3 Conclusion
In this contribution, we have analysed whether the legacy Rel-17 design for service continuity can be reused in Rel-18 newly introduced scenarios, and if not, how to make further enhancements. Thus, a brunch of proposals is given below:
Proposal 1:	Introduce a measurement event to directly compare the measurement result of the serving relay and the target relay for the indirect-to-indirect path switch purpose.
Proposal 2:	In Rel-18 service continuity, for scenario-A, the legacy T304 can be reused, and for scenario B, the legacy T420 can be reused.
Proposal 3:	In Rel-18 service continuity, for scenario C and scenario D, RAN2 discusses reusing the T420.
Proposal 4:	RAN2 confirm that target gNB should perform the final target relay UE configuration and source gNB perform relay UE selection among multiple configurations coming from multiple target gNB, or the procedure can up to RAN3 to decide.
Proposal 5:	Except the determination of when to release the PC5 unicast link with the source relay UE, the legacy Rel-17 direct-to-indirect path switch procedure can be reused for indirect-to-indirect path switch procedure as described in TS 38.300.
Proposal 6:	To include the measurement result of candidate relay UEs into handoverPreparationInformation.
Proposal 7:	Reuse the conclusion of UL lossless delivery made in Rel-17 for Rel-18 inter-gNB path switch, i.e. 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).

