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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we further discuss some leftover issues for service continuity: 
· Whether AS filtering is needed for remote UE selecting candidate relay UE(s)?
· Whether the gNB can select a target relay UE which is in RRC_IDLE or RRC_INACTIVE?
· Whether T304 timer is needed?
· User plane behavior of remote / relay UE during path switching.
· FFS on PC5 unicast link release for indirect to direct path switch.
Discussion
Whether AS filtering is needed for remote UE selecting candidate relay UE(s)?
In RAN2#115-e meeting, RAN2 reached the below agreement [1]:
Agreement:
Proposal 2	RAN2 to confirm that tThe Remote UE shall report only the Relay UE candidate(s) that fulfil the higher layer criteria. FFS is if also AS criteria should be taken into account.
NOTE: P2 was edited after agreement for clarity (deletions marked with strikeout, insertions marked with underline).  Checked in email discussion [AT115-e][600].
In the RAN2#113bis meeting, it was agreed that [2]:
4)    How to choose relay UE in relay (re)selection: Remote UE searches for suitable relay UE candidates which meet all AS-layer & higher layer criteria. If multiple such candidate relay UEs available, it is up to Remote UE implementation to choose one Relay UE. 
In our understanding, the above AS-layer & higher layer criteria for selecting suitable relay UE in case of relay (re)selection can be reused for selecting the candidate relay UEs in remote UE side in case of direct to indirect path switching.
[bookmark: _Ref70431745]Proposal 1: In case of direct to indirect path switching, the remote UE should only report the relay UE candidate(s) which fulfil both the AS layer and higher layer criteria.
Whether the gNB can select a target relay UE which is in RRC_IDLE or RRC_INACTIVE?
For L2 U2N relay, when data transmission is performed, the relay UE and remote UE are all in RRC_CONNECTED. And when we talk about path switch, at most cases, the relay UE are also in RRC_CONNCETED. But it is inevitable that in some special cases the remote UE can only find one suitable relay UE, which is just in RRC_ IDLE  or RRC_ INACTIVE state. If we limit that the above relay UE should not be selected, then the data transmission may be interrupted. Hence, we should not prohibit the gNB select a target relay UE which is in RRC_IDLE or RRC_INACTIVE. 
[bookmark: _Ref85059055]Proposal 2:  In case of direct to indirect path switching, the gNB is allowed to select a target relay UE which is in RRC_IDLE or RRC_INACTIVE.
If Proposal 2 is agreed, it should further discuss how to let the relay UE perform state transition from RRC_IDLE or RRC_INACTIVE into RRC_CONNECTED.  There are two options to solve this issue [4]:
· Option 1: When the selected candidate relay UE is in the IDLE state, the gNB can use paging message to trigger them to perform transition from RRC_IDLE into RRC CONNECTED state.
· [bookmark: _GoBack]Option 2: The relay UE itself does not have actual UL/DL service traffic towards the network but relay traffic for the remote UE. Therefore, admission control towards those relay UEs is not mandatory. Consequently, it is natural for the gNB to perform relay UE selection based on the remote UE’s measurement report.
[bookmark: _Toc78817237][bookmark: _Toc78875075][bookmark: _Toc78985454][bookmark: _Ref85061755]Considering the workload of current WI, we prefer to reuse option1 to let the relay UE perform state transition from RRC_IDLE or RRC_INACTIVE into RRC_CONNECTED.
[bookmark: _Ref85723278]Proposal 3: Legacy paging message can be used by gNB to trigger the relay UE to perform state transition from RRC_IDLE or RRC_INACTIVE into RRC_CONNECTED. 
Whether T304 timer is needed?
For Uu handover, the UE starts timer T304 upon receiving the reconfiguration with sync. The timer T304 is used to decide whether the handover is successfully completed or not. Upon the UE successfully complete the random access to the target cell, the timer T304 will stop, i.e., this indicates the UE has successfully connected with the network. If T304 is expired, handover failure is claimed and UE needs to initiate the connection re-establishment procedure. 
For path switch from indirect to direct, similar with the Uu handover, if T304 expiry, the remote UE needs to directly access a cell, e.g., an intra-gNB cell. Therefore, T304 can be reused. The remote UE can start timer T304 upon receiving the reconfiguration with sync and declares path switch failure when T304 is expired. 
[bookmark: _Ref85059061]Proposal 4: For path switch from indirect to direct, Legacy T304 based failure detection is used to indicate the path switch failure.   
For path switch from direct to indirect, the remote UE needs to establish a connection with relay UE, instead of access a cell directly. This is different from Uu Handover. However, for this switch, it is still needed to judge whether the path switch is successful. 
[bookmark: _Ref85059064]Proposal 5: For path switch from direct to indirect, a new timer like T304 can be used to indicate the path switch failure.
User plane behavior of remote / relay UE during path switching
One user plane behaviour of remote / relay UE during path switching is discussed:
Issue: when PDCP starts to deliver PDCP PDU to PC5-stack for path switching from direct to indirect link?
According to the legacy handover, the data forwarding from source gNB to target gNB happens before RACH success. For path switching from direct to indirect, considering the current release we focus on the scenario of intra gNB path switch, we didn’t see the need to execute data path switch at all. When for PDCP to start to deliver PDCP PDU to PC5-stack for path switching from direct to indirect link, we think the current procedure for direct to indirect path switching has already captured in step7.



Figure-1: Procedure for direct to indirect path switching
[bookmark: _Ref85059074]Proposal 6: For path switch from direct to indirect link, the remote UE starts transmission towards relay UE after relay UE establishing connection with gNB.
FFS on PC5 unicast link release for indirect to direct path switch
In RAN2#115-e meeting, RAN2 reached the below agreement [1]:
Proposal 19 (easy) (16/19) (modified): For indirect to direct path switch, PC5 unicast link can be released after Remote UE and Relay UE receive RRC reconfiguration from gNB (if there are no non-relaying PC5 RLC channels on the same PC5 unicast link, i.e. dedicated relaying link).  FFS details of inter-layer interaction.

In [3], SA2 discussed that whether a PC5-RRC connection should be able to support a mix of relay and non-relay traffic between the remote and relay UE?  Then SA2 reached that the PC5 unicast link for U2N Relay is dedicated for relay traffic. From RAN2 perspective, PC5-RRC connection should only support dedicated relay traffic, instead of a mix of relay and non-relay traffic between the remote and relay UE. Hence, we don’t need to further discuss the FFS in the above agreement.
[bookmark: _Ref85059078]Proposal 7: Confirm the agreement that for indirect to direct path switch, PC5 unicast link can be released after Remote UE and Relay UE receive RRC reconfiguration from gNB.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: In case of direct to indirect path switching, the remote UE should only report the relay UE candidate(s) which fulfil both the AS layer and higher layer criteria.
Proposal 2:  In case of direct to indirect path switching, the gNB is allowed to select a target relay UE which is in RRC_IDLE or RRC_INACTIVE.
Proposal 3: Legacy paging message can be used by gNB to trigger the relay UE to perform state transition from RRC_IDLE or RRC_INACTIVE into RRC_CONNECTED. 
Proposal 4: For path switch from indirect to direct, Legacy T304 based failure detection is used to indicate the path switch failure.
Proposal 5: For path switch from direct to indirect, a new timer like T304 can be used to indicate the path switch failure.
Proposal 6: For path switch from direct to indirect link, the remote UE starts transmission towards relay UE after relay UE establishing connection with gNB.
Proposal 7: Confirm the agreement that for indirect to direct path switch, PC5 unicast link can be released after Remote UE and Relay UE receive RRC reconfiguration from gNB.
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