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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we further discuss the below leftover issues on service continuity for L2 U2N relay: 
· How to measure SD-RSRP and if there would be a separate threshold?
· T304 leftover issues.
· Whether the gNB can select a target relay UE which is in RRC_IDLE or RRC_INACTIVE?
· UL PDCP lossless behaviour in indirect-to-direct path switch.
Discussion
How to measure SD-RSRP and if there would be a separate threshold?
Based on the agreements from RAN2#115-e meeting, it is clear that for the serving relay, SL-RSRP is the measurement quantity, and for the neighbor relays to be measured as candidate target relay, the SD-RSRP is the measurement quantity. 
Proposal-11 (modified):  As a baseline, SL-RSRP of the serving relay is used as the SL measurement quantity for the case of path switch from indirect to direct path.
Proposal-12:  SD-RSRP is used as the SL measurement quantity for the case of path switch from direct to indirect path.
In RAN2#116-e meeting, RAN2 further concluded that SD-RSRP as SL measurement quantity in case of no SL-RSRP of serving relay is available. And one FFS was raised that how to measure SD-RSRP and if there would be a separate threshold for this case.
Agreement:
Proposal 4 (modified): When SL-RSRP of the serving relay is not available, SD-RSRP is used as the SL measurement quantity.  FFS how to measure SD-RSRP and if there would be a separate threshold for this case.
Similarly, RAN2 had reached a conclusion that leave to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission in RAN2#114-e:
Agreements:
Leave to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from relay to remote.
How to measure SD-RSRP:
There are two options to resolve the issue about how to measure SD-RSRP:
· Option1: SD-RSRP measurement is based on gNB configuration. Beside basic configuration on relay specific SL measurements (e.g. SL-RSRP), additional SL measurement can also be configured by gNB (e.g. SD-RSRP). With this solution, the remote UE can report SD-RSRP depending on measurement configuration. That’s to say, it can be left to gNB configuration on SD-RSRP and UE implementation on SD-RSRP measurement. The drawback for this option is overload of signalling exchange (SL-RSRP + SD-RSRP).
· Option2: SD-RSRP measurement is left to UE implementation, if there is no SL-RSRP, UE can measure SD-RSRP. Similar to relay (re)selection, we leave to UE implementation that which SL measurement will report to gNB, that’s to say, if the SL-RSRP is not available, the smart remote UE can use SD-RSRP for triggering estimation. The merit of this option is no spec impact.
No matter which option is selected, it is confirmed that there is no spec impacts for how to measure SD-RSRP, hence, we suggest the below proposal:
Proposal 1: For indirect-to-direct path switch, when SL-RSRP of the serving relay is not available, leave to remote UE implementation or gNB configuration for how to measure SD-RSRP.
Whether a separate threshold is needed or not:
In the previous section, we talk about how to measure SD-RSRP. For the next step, let’s further discuss that whether a separate threshold is needed or not. If Option1 in the previous section is adopted, SD-RSRP will be configured by gNB, and the corresponding threshold will also be configured together; If Option2 in the previous section is adopted, whether separate threshold is needed or not depends on how to handle the power imbalance issue. In relay reselection scenario, the smart remote UE can handle the power imbalance issue with the merit of no spec impacts. Hence, for Option2, we prefer to follow the relay reselection solution to handle the power imbalance issue. All in all, there is no need to further distinguish the threshold used for SL-RSRP and SD-RSRP for indirect-to-direct path switch.
Proposal 2: For indirect-to-direct path switch, threshold configuration for remote UE measurement report does not differentiate between the usage of SL-RSRP and SD-RSRP.
T304 leftover issues
In RAN2#116-e meeting, RAN2 agreed to introduce a new T304-like timer for direct-to-indirect path switch and confirmed the start condition as below. But due to time limitation, there were no conclusions on the stop condition and detailed signalling. In the current section, we further discuss these two issues.
Agreements:
Proposal 14-1: [22/22] A new T304-like timer is introduced for direct-to-indirect path switch. The Remote UE starts the timer upon reception of the RRC reconfiguration message indicating direct-to-indirect path switch, and the Remote UE initiates RRC re-establishment upon timer expiry.
The stop condition for the new introduced T304-like timer
In [1], Four options were listed to further consider as stop condition of the new T304-like timer in remote UE as below:
· Option1: Upon successfully sending RRCReconfigurationComplete (i.e., lower layer acknowledge is received from target relay);
· Option2: Upon the PC5 unicast link is successfully established with the target Relay UE;
· Option3: Upon reception of RRCReconfigurationCompleteSidelink message from target Relay UE;
· Option4: Upon reception of an explicit indication from the target Relay UE.
Similar to the stop condition of T304, which is upon successfully completion of random access, the stop condition of the new timer should make sure that the remote UE can successfully establish the connection with the gNB via the relay UE. However, there is no high layer feedback from the gNB when the remote UE sends RRCReconfigurationComplete to the gNB. For Option1, it is similar as the current T304 stop condition, considering there is no high layer feedback, it can use lower layer acknowledge for judgement. Option4 will introduce new signalling, while Option2&3 can also be precluded because successful establishment of unicast PC5 link is not equal to that UE can successfully send RRCReconfigurationComplete to relay with configured PC5 RLC bearer for relaying in HO command. Hence, we prefer option1 as a compromise.
Proposal 3: The Remote UE stops the new T304-like timer upon successfully sending RRCReconfigurationComplete (i.e., lower layer acknowledge is received from target relay).
Further signalling
In RAN2#116-e meeting, there was one leftover issue that whether the existing recongiurationWithSync can be reused or not. The existing reconfigurationWithSync normally is to configure the target cell configuration used for accessing and may trigger the RACH, but this is not suitable to SL scenario. That is to say, RACH is not a mandatory result of reconfigurationwithsync. With this observation, we prefer to reuse the existing reconfigurationWithSync to indicate direct-to-indirect path switch to Remote UE.
Proposal 4: The existing reconfigurationWithSync can be used to indicate direct-to-indirect path switch to Remote UE. 
Whether the gNB can select a target relay UE which is in RRC_IDLE or RRC_INACTIVE?
This issue had been discussed for serval meetings without conclusion. In RAN2#116-e meeting, further down-selection was made to focus on the below two options [3]:
· Option1: The target Relay UE of direct-to-indirect path switch must be in RRC_CONNECTED.
· Option2: Relay UE in IDLE/INACTIVE can be indicated as target Relay, and to support such case by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED sate.
The point of the proponent for Option1 is that there is limit time left for Rel-17 SL relay WI, in order to push forward, some down-scoping should be used. What we want to emphasis here is that there may be some different understanding of Option1 from the spec impacts. To achieve this limitation, we may need more spec works. Additionally, there will be performance impacts. One is that the remote UE may not find suitable connected-mode relay UE, and fail to establish connection with gNB. Besides, by adding this limitation, we may lose the merit of power saving for relay UE. 
For Option2, we think the current option2 is one compromise to balance the workload and spec impacts (RAN2 had already downed scope Option3 which is with bigger spec impacts).  Hence, we propose that RAN2 adapt option2 as a compromise.
[bookmark: _Ref85059055]Proposal 5: Relay UE in IDLE/INACTIVE can be indicated as target Relay, and to support such case by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED state.
UL PDCP lossless behaviour in indirect-to-direct path switch
This issue had been discussed in the post email discussion [2], 13 of 19 companies thought this was corner case and there was no spec impact. 6 of 19 companies would like to rely on PDCP status to resolve this problem. Rapporteur suggested RAN2 to further discuss this issue with the below two options:
· Option1: No spec impact, i.e., assume loss of UL PDCP PDUs is a corner case or can be addressed by network implementation,
· Option2: Remote UE retransmits all the PDCP SDUs for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by PDCP status report in the target side after path switch.
[bookmark: _GoBack]For UL data delivery during the path switch procedure, certain data PDU may be received by the relay UE but not be transmitted to gNB. After path switch, the remote UE may be indicated to perform PDCP reestablishment or PDCP data recovery to retransmit the data which has been confirmed by RLC. However, the confirmation from RLC doesn’t reflect the successful reception by gNB. Therefore, UL PDCP lossless may not be ensured. The proponent of Option1 thinks this issue only happens when relay fails to complete the transmission towards gNB, e.g., when gNB release the RLC channel intentionally, or RLF happens in an unexpected manner. Last but not least, in addition to the above two cases, for indirect-to-direct path switch and remote UE’s RRC reestablishment procedure, there is no 100% guarantee that the cached data in relay UE can successfully transmitted to the gNB. They may also cause data loss. In order to forestall all the issues, the solution in option2 is simple and effective. Take one step back, RAN2 has agreed to rely on PDCP status report to handle this problem. So, we think it is reasonable to use Option2 to avoid potential packet loss. All in all, Option2 is a straightforward method to resolve this issue. 
 Proposal 6: Remote UE retransmits all the PDCP SDUs for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by PDCP status report in the target path after path switch.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For indirect-to-direct path switch, when SL-RSRP of the serving relay is not available, leave to remote UE implementation or gNB configuration for how to measure SD-RSRP.
Proposal 2: For indirect-to-direct path switch, threshold configuration for remote UE measurement report does not differentiate between the usage of SL-RSRP and SD-RSRP.
Proposal 3: The Remote UE stops the new T304-like timer upon successfully sending RRCReconfigurationComplete (i.e., lower layer acknowledge is received from target relay).
Proposal 4: The existing reconfigurationWithSync can be used to indicate direct-to-indirect path switch to Remote UE. 
Proposal 5: Relay UE in IDLE/INACTIVE can be indicated as target Relay, and to support such case by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED state.
Proposal 6: Remote UE retransmits all the PDCP SDUs for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by PDCP status report in the target path after path switch.
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