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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we discuss and try to conclude the remaining issues on service continuity for L2 SL relay, including both the issues postponed from the last meeting online discussion [1] and those issues that failed to be concluded in [Post116-e][604][Relay] ([2]). 
2. Discussion
[bookmark: _GoBack]For short, the acronyms of “D2I” and “I2D” are used in the rest of the contribution.
Issue 1: Stop condition for the new timer during D2I path switch
This issue is related to the following proposal postponed from the last meeting [1]:
Proposals requiring further discussion:
Updated Proposal 14-2: [17/22] The stop condition of the new T304-like timer in Remote UE is: Upon successfully sending RRCReconfigurationComplete (i.e., lower layer acknowledge is received from target relay).
The specific FFS point is how the Remote UE judges whether the E2E RRCReconfigurationComplete message, relayed via the Relay UE, is successfully transmitted or not: more specifically, what such a “lower-layer acknowledgement” actually should be. 
During the related offline discussions at the last meeting, no specific response to this point was provided. Since it is to confirm the successful transmission of an “E2E” RRC message, we think, as also pointed out by [3], perhaps the PDCP layer is the only “lower layer” that can perform such an E2E confirmation from the target gNB to the Remote UE. Therefore, perhaps the only way out is to rely on the Uu PDCP status report to satisfy this majority’s view. 
However, what is still unclear now is whether the existing DL PDCP status report mechanism can be directly reused or some other (and even very complicated) mechanism need to be introduced to support such an E2E confirmation. If directly reusing existing PDCP status report mechanism is feasible, we are fine to go with this majority’s view. Otherwise, we would rather adopt a much simpler way, and rely on the success of PC5 unicat link establishment as the stop condition of this new timer.  
Proposal 1: For the new timer introduced for D2I path switch, adopt the stop condition “Upon successfully sending RRCReconfigurationComplete (i.e., lower layer acknowledge is received from target relay)” at the Remote UE side, only if no extra Spec impact is needed to support such “lower layer acknowledgement” (e.g. reusing existing PDCP SR). Otherwise, adopt “upon successful unicast link establishment with the Relay UE” as the stop condition.
Issue 2: Path switch to an RRC_IDLE/INACTIVE Relay UE or not
This issue corresponds to the below agreements that left the down-selection still open [1]:
Agreement:
Updated Proposal 23: RAN2 to down select among the following options to handle the case of Relay UE in IDLE/INACTIVE during direct-to-indirect path switch:
‐	[8/22] Option1: The target Relay UE of direct-to-indirect path switch must be in RRC_CONNECTED.
‐	[14/22] 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 majority’s view in [Post116-e][604][Relay] was to rely on the L2 ID of the Relay UE for Relay identification in the RRC_CONNECTED path switch.  This may make the path switch to an RRC_INACTIVE/RRC_IDLE Relay UE technically infeasible in most cases. Specifically, since the L2 ID for a unicast link will be continuously updated at the upper layers, due to the security reasons since Rel-16, the Relay UE might have indicated a L2 ID as its own identity to the gNB during RRC_CONNECTED state, but is likely to change its L2 ID to a new one when it enters RRC_IDLE/INACTIVE w/o gNB’s awareness. Such an ID update may not be able to be overcome by UE implementation of not changing the L2 ID, due to SA3’s requirements to ensure NR SL unicast security by asking the UE to frequently change its L2 ID used for a unicast link. The total consequence would be that when a Relay UE enters RRC_IDLE/INACTIVE, changing its L2 ID due to security issue, the gNB will actually be unable to find that Relay UE with the L2 ID it previously received from that Relay in RRC_CONNECTED, and a path switch for a remote UE to an RRC_IDLE/INACTIVE Relay UE with such an obsolete L2 ID will never succeed. 
Observation 1: The clear majority’s view is to rely on Relay UE’s L2 ID for Relay identification during D2I path switch, as observed from [Post116-e][604][Relay]. 
Observation 2: As an RRC_INACTIVE/IDLE Relay UE may have already changed its L2 ID than the old one it previously reported to the gNB in RRC_CONNECTED, it is highly likely that the gNB can no more find this Relay UE after the Relay enters RRC_INACTIVE/IDLE, and any D2I path switch to this Relay UE will eventually fail. 
There is no intention from us to challenge majority’s view on the L2 ID based Relay identification. So, we propose to not support D2I path switch to an RRC_IDLE/INACTIVE Relay UE in this release because of the potential problems observed above. 
Proposal 2: RAN2 confirms that D2I path switch to an RRC_IDLE/INACTIVE Relay UE is not supported in this release. 
Issue 3: Need of an Allowed list/Block list or not for D2I path switch
This is an issue not having been concluded in [Post116-e][604][Relay], as follows:
Proposal 3: 	RAN2 to discuss whether Allow-list and/or Block-list of relay UE during direct to indirect path switch is introduced.
Proposal 4: 	If Allow-list/Block-list of relay UE during direct to indirect path switch is introduced, allow-list/block-list include relay UE’s serving cell ID. FFS whether it could include relay UE ID.
One rationale given by the proponents during [Post116-e][604][Relay] is to enable power saving of remote UEs’ SL measurements. However, as also pointed out by the opponents, it is unclear based on what criteria the NW should set such allowed list/block list for Relay UEs, specifically based on what criteria for the NW to select which Relays are allowed ones and which relays are blocked ones. This relates to the motivation of introducing such a Relay specific allowed list/block list, and thus cannot be simply left to NW implementation w/o sufficient motivations/use cases identified. 
There were also some companies arguing that such lists could be introduced to avoid overload at the Relay UE. Whilst such a load-balance motivation is convincing for Uu where the NW clearly knows the capacity vs. actual load of each cell, it may not be completely persuasive for the SL Relay case.  Particularly, we have not specified a maximum number of Remote UEs that can be served by a Relay UE, and there seems no trend of specifying such a requirement till now. As a result, this capability may be finally in an implementation specific way, and if this is a case, the NW cannot know whether a Relay UE is (or is to be) overloaded or not, due to the unawareness of its real capacity implemented.
Therefore, we have not identified any convincing motivation/use case for introducing such an allowed list/block list specific for the path switch to Relay UE so far, and thus do not agree to support it in this release.  
Proposal 3: An allowed list/block list for D2I path switch is not supported. 
Issue 4: Specific form of cell ID in MeasReport for D2I path switch
With the below proposal in [Post116-e][604][Relay], there are still some divergences among companies on what specific cell ID is used in Remote’s measurement reports for D2I path switch. 
Proposal 7: 	RAN2 to discuss which ID is included in measurement report as relay UE’s cell ID.
The conclusion of this issue clearly depends on whether RAN sharing is supported for SL relay in this release: if not, NCI is still sufficient; otherwise, NCGI is needed. Since the support of RAN sharing will be discussed in this meeting first, this issue can be concluded right after the firm conclusion is made for RAN sharing. 
Proposal 4: If RAN sharing is supported for Rel-17 SL Relay, NCGI of the cell to which Relay UE belongs is included in the measurement report for D2I path switch. Otherwise, NCI is included. 
Issue 5: CONNECTED Remote UE mobility in exceptional cases
The issue relates to whether UE autonomous relay selection is enabled in the following exceptional cases, as recorded by below Proposal 10 in [Post116-e][604][Relay]. 
Proposal 10: 	RAN2 to discuss whether remote UE can perform autonomous relay reselection in other cases besides SL RLF, e.g. upon relay UE’s handover and relay UE’s RLF.
Also, there is another case raised by companies during the email discussion, i.e. what if the Remote UE receives the PC5-S link release message from the Relay UE. We think this case should also be considered. 
For all above exceptional cases, i.e. Relay’s Uu RLF, Relay’s HO and Relay initiated PC5-S unicast link release, the Remote UE will be informed and get aware of the occurrence of such cases, according to previous agreements. Then, from our perspective, we think the Remote UE can then trigger RRC Reestablishment procedure. Also, per the latest endorsed RRC running CR [4], the remote UE will initiate the Relay (re)selection procedure (in parallel with cell selection), when RRC Reestablishment procedure is triggered. By incorporating the above, we think for the above cases in question, the RRC reestablishment procedure can be initiated at the Remote UE, triggering then relay (re)selection. 
Proposal 5: RRC reestablishment procedure is initiated at the Remote UE, triggering further relay (re)selection procedure, in the cases of Relay UE’s Uu RLF, Relay UE’s HO and Relay UE initiated PC5-S unicast link release. 
Issue 6: Need of Spec impact to support UL lossless delivery for I2D path switch
The related issue is about the down-selection summarized by the below proposal in [Post116-e][604][Relay]:
Proposal 11: 	RAN2 to discuss which option to ensure UL PDCP lossless in indirect-to-direct path switch,
Option 1: No spec impact, i.e., assume loss of UL PDCP PDUs is a corner case or can be addressed by network implementation,
Option 2: 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.
The issue is towards the case where the remote UE receives the I2D path switch command relayed by the Relay UE from Uu, and right after that, the Relay UE’s Uu link is down, without those already PC5-ACKed data unable to be further provided to the gNB by the Relay.  We do think this is a corner case that is not worth further complication of the Spec. So, we support option 1 as above. 
Proposal 6: No Spec impact is needed to ensure UL PDCP lossless delivery in I2D path switch. 
3. Conclusion
In this paper, we try to finalize the remaining issues on service continuity in L2 U2N relay with the following observations and proposals:
Observation 1: The clear majority’s view is to rely on Relay UE’s L2 ID for Relay identification during D2I path switch, as observed from [Post116-e][604][Relay]. 
Observation 2: As an RRC_INACTIVE/IDLE Relay UE may have already changed its L2 ID than the old one it previously reported to the gNB in RRC_CONNECTED, it is highly likely that the gNB can no more find this Relay UE after the Relay enters RRC_INACTIVE/IDLE, and any D2I path switch to this Relay UE will eventually fail. 
Proposal 1: For the new timer introduced for D2I path switch, adopt the stop condition “Upon successfully sending RRCReconfigurationComplete (i.e., lower layer acknowledge is received from target relay)” at the Remote UE side, only if no extra Spec impact is needed to support such “lower layer acknowledgement” (e.g. reusing existing PDCP SR). Otherwise, adopt “upon successful unicast link establishment with the Relay UE” as the stop condition.
Proposal 2: RAN2 confirms that D2I path switch to an RRC_IDLE/INACTIVE Relay UE is not supported in this release. 
Proposal 3: An allowed list/block list for D2I path switch is not supported. 
Proposal 4: If RAN sharing is supported for Rel-17 SL Relay, NCGI of the cell to which Relay UE belongs is included in the measurement report for D2I path switch. Otherwise, NCI is included. 
Proposal 5: RRC reestablishment procedure is initiated at the Remote UE, triggering further relay (re)selection procedure, in the cases of Relay UE’s Uu RLF, Relay UE’s HO and Relay UE initiated PC5-S unicast link release. 
Proposal 6: No Spec impact is needed to ensure UL PDCP lossless delivery in I2D path switch. 
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