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1 Introduction
During the recent past few RAN2 meetings, quite optimistic progress has been made for service continuity. Yet still some remaining issues are left, so in this contribution, we will try to address all of the remaining issues and close this topic.
2 Discussion
2.1 Left issue of [604]
[bookmark: _Hlk92285013]Proposal 1:[Easy]	S-measure criterion based on SL/SD-RSRP of serving relay during indirect to direct path switching is not introduced.
During offline discussion[604], it has been discussed on whether to use S-measurement criteria due to some companies propose to reuse S-measurement criteria during indirect-to-direct path switch, i.e, if relay UE’s RSRP is above a configured threshold, remote UE can temporarily stop perfoming neighbour cell measurement. To us, even if the relay link is good enough, remote UE may still like to switch to direct link since it can acquire better performance. Furthermore, it may be also that the Uu-link of relay UE is not good, so constant measurement on relay UE or neighbour cell is always necessary. Thus, S-measurment criteria during indirect-to-direct path switch is not needed.
[bookmark: _Toc92288063][bookmark: _Toc92355709][bookmark: _Toc92617627]For proposal 1 of [604], it can be agreed.
Proposal 2:[Easy]Remote UE does not consider the AS criteria for measurement report when performing SL measurement for path switch, except for configured measurement report event.
Also, some companies proposed to consider additional AS criteria for UE performing measurement report. In [604], this issue was also discussed. Besides measurement event defined in AS layer, we believe there is no need to define additional AS criteria for measurement report when performing SL measurement for path switch.
[bookmark: _Toc92288064][bookmark: _Toc92355710][bookmark: _Toc92617628]For proposal 2 of [604], it can be agreed.

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.
Another issue mentioned in [604] is to discuss whether to introduce Allow-list/Block-list of relay UE during direct to indirect path switch, for the purpose of power saving and avoid of signalling overhead. From our view, firstly, it is not a critical issue at this late stage. If network would like to prevent the accessibility of some relay UEs, it can reject to provide relay configuration towards those relay UEs so that remote UE will not detect the discovery of those relay UEs. On the other hand, those relay UEs which can be detected by remote UEs should be within the allow-list by default. In general, according to network implementation, the same performance can be achieved as such Allow-list/Block-list.
[bookmark: _Toc92376495][bookmark: _Toc92377220][bookmark: _Toc92617611]For proposal 3 and proposal 4 of [604], not pursue Allow-list/Black-list of relay UE during direct to indirect path switch.
Proposal 5:[Easy]Introduce following event during indirect to direct path switch to trigger measurement report to gNB,
	Serving relay is worse than a threshold
Proposal 6:[Easy]Introduce following event during direct to indirect path switch to trigger measurement report to gNB,
	Candidate relay is better than a threshold
Considering the path switch for remote UE between indirect relay link and direct Uu link is never defined before in NR specification. Correspondingly, the new measurement event shall also be applied. In detail, considering the case the remote UE performs path switch from direct Uu link towards indirect relay link, remote UE shall evaluate both the Uu link quality and PC5 link quality. Furthermore, two different sets of measurement events shall be applied for the case of path switch from direct Uu link towards indirect relay link and the case of path switch from indirect relay link towards direct Uu link. On the other hand, threshold based measurement event can be introduced. This issue is also mentioned in offline [604].
[bookmark: _Toc92288065][bookmark: _Toc92355711][bookmark: _Toc92617629]For proposal 5 and proposal 6 of [604], they can be agreed.
Proposal 7: 	RAN2 to discuss which ID is included in measurement report as relay UE’s cell ID.
In offline[604], another issue needs to be addressed is to determine the format of cell ID used in measurement report to indicate the serving cell of Relay UE. From our view, both NCGI and NCI are applicable. But considering the impact of introducing RAN sharing, it would be more reasonable to use NCGI. 
[bookmark: _Toc92288066][bookmark: _Toc92355723][bookmark: _Toc92376496][bookmark: _Toc92377221][bookmark: _Toc92617612]For proposal 7 of [604], the format of cell ID should be NCGI.
Proposal 8:[Easy]Relay UE ID included in measurement report is relay UE’s source L2 ID.
Proposal9:[Easy]Relay UE in RRC_CONNECTED reports its source L2 ID to gNB, via SidelinkUEInformationNR.
Regarding the relay UE ID handling mentioned in [604], according to the description in TS 23.304, it is relay UE’s source L2 ID that is carried within discovery message. Therefore, it is natural for remote UE to use relay UE’s source L2 ID for measurement reporting. However, gNB cannot be aware of relay UE by reading the reported source L2 ID since it is only aware of the C-RNTI/I-RNTI of each relay UE. Correspondingly, to address this issue, relay UE has to use its source L2 ID when performing SUI reporting so that gNB can internally make a mapping between each relay UE’s source L2 ID and its C-RNTI/I-RNTI.
[bookmark: _Toc92288067][bookmark: _Toc92355712][bookmark: _Toc92617630]For proposal 8 and proposal 9 of [604], they can be agreed
Another issue mentioned in [604] is to discuss whether remote UE in RRC_CONNECTED state can perform relay selection/reselection. Our understanding is typically remote UE should not do this but to follow network instructions. However, for certain exceptional cases, it can be allowed, such as RLF and handover, where these cases have been discussed before, i.e., it can be done via the PC5-S/PC5-RRC messages.
[bookmark: _Toc92355724][bookmark: _Toc92376497][bookmark: _Toc92377222][bookmark: _Toc92617613]For proposal 10 of [604], remote UE can perform relay selection/reselection upon receiving the PC5-S/PC5-RRC based notification from relay UE due to its handover or RLF.
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.
In offline [604], email discussion rapporteur has pointed out the issue on how to support lossless delivery, where the issue has been admitted by majority companies. To us, it is supportive to use PDCP status report to ensure the lossless delivery. During last meeting, it has already been agreed that for DL there would be no spec impact:
	Agreements:
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.



[image: ]
Figure 1 Packet delivery between remote UE and gNB
So here we can only focus on UL. For UL, due to the specified UE behaviour as follows, the UE will only perform re-transmission starting from the first packet w/o ACK from PC5-RLC
-	for AM DRBs which were not suspended, from the first PDCP SDU for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP entity re-establishment as specified below:
[…]
-	perform retransmission of all the PDCP Data PDUs previously submitted to re-established or released AM RLC entities in ascending order of the associated COUNT values for which the successful delivery has not been confirmed by lower layers, following the data submission procedure in clause 5.2.1.
In order to solve this issue
· It can either be solved by remote UE, i.e., to modify the existing PDCP re-establishment/data-recovery procedure so that the re-transmission does not restricted to the ones w/o ARQ ACK, but relies on status report from network;
· Or it can rely on relay UE, e.g., to send ARQ ACK to remote UE after successful UL delivery to gNB, or continue UL ARQ transmission even after switching command delivery. 
Yet one has to note that 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. So one can also argue this does not happen in a normal case, i.e., the RLC channel would be maintained by gNB till UL transmission has finished.
Considering the limited time left for R17, it seem reasonable to avoid touching this detailed UP optimization, i.e., rely on gNB implementation to maintain the RLC channel of relay UE at Uu hop till UL transmission finished.
[bookmark: _Toc92288068][bookmark: _Toc92355725][bookmark: _Toc92376498][bookmark: _Toc92377223][bookmark: _Toc92617614]For proposal 11 of [604], RAN2 not pursue further normative work, i.e., assume loss of UL PDCP PDUs is a corner case or can be addressed by network implementation.
2.2 Remaining issue
In addition, both SL-RSRP and SD-RSRP so far are agreed to be applied in relay discovery and relay (re-)selection. Correspondingly, both measurement criteria can also be used as path switch measurement events. However, as it is agreed before:
	· RAN2 agrees to reuse the Rel-16 power control mechanism for the transmission of discovery messages.


Although UE will perform open loop power control for both sidelink discovery message and sidelink data transmission. The priority of discovery message is agreed as a fixed value,
	· RAN2 agrees to fix the priority value as 1 of the sidelink discovery message in the specification.


Therefore, SD-RSRP measurement can be regarded as one particular case for SL-RSRP (Priority fixed as “1”). Furthermore, eventually the reference signal used for both SL-RSRP and SD-RSRP is the same. In this case, one threshold can be sufficient for both SL-RSRP and SD-RSRP to trigger the remote UE measurement report.
[bookmark: _Toc78875070][bookmark: _Toc78985449][bookmark: _Toc78817233][bookmark: _Toc78875071][bookmark: _Toc78985450][bookmark: _Toc84952038][bookmark: _Toc85546053][bookmark: _Toc85787788][bookmark: _Toc92201757][bookmark: _Toc92288069][bookmark: _Toc92355726][bookmark: _Toc92376499][bookmark: _Toc92377224][bookmark: _Toc92617615]Threshold configuration for remote UE measurement report does not differentiate between the usage of SL-RSRP and SD-RSRP .
In the past meeting, RAN2 has discussed whether to allow relay UE in IDLE/INACTIVE state when performing path switch from direct to indirect link. Two alternatives are addressed during the discussion, which are listed below:
· Alt1: The target Relay UE of direct-to-indirect path switch must be in RRC_CONNECTED
· Alt2: 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.
From our view, to benefit the power saving for relay UE, it is not reasonable to always keep relay UE in RRC_CONNECTED state even there is no active traffic for certain duration. Besides, the alternative 2 mentioned above will cause minimized spec impact. Therefore, we propose to adopt alternative 2 to allow indicated relay UE to be in IDLE/INACTIVE during direct to indirect path switch.
[bookmark: _Toc92288070][bookmark: _Toc92355727][bookmark: _Toc92376500][bookmark: _Toc92377225][bookmark: _Toc92617616]Support RRC_IDLE/RRC_INACTIVE Relay UE in direct-to-indirect path switch, and to support such case, RRC_IDLE/RRC_INACTIVE Relay UE is triggered by HO complete message from remote UE to enter RRC_CONNECTED state.
During last meeting, it has been agreed that the T304-like timer would be applied to the case of direct-to-indirect path switch. In addition, the start condition of this timer is also defined.
	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.


Thereafter, the remaining issue is to clarify the stop condition for this timer. During the online discussion, several alternative have been provided for down selection:
· Alt1: Upon successfully sending RRCReconfigurationComplete(i.e., lower layer acknowledge is received from target Relay)
· Alt2: Upon the PC5 unicast link is successfully established with the target Relay UE;
· Alt3: Upon reception of RRCReconfigurationCompleteSidelink message from target Relay UE;
· Alt4: Upon reception of an explicit indication from the target Relay UE.
When we recall the design of T304, its stop condition is after UE performing RACH successfully which is before RRCReconfigurationComplete. When considering the direct to indirect path switch, the PC5 unicast link setup procedure is similar as RACH procedure in Uu. Therefore, this T304 like timer shall be stopped with remote UE has setup the PC5 link successfully with relay UE. Thus, both alt 2 and alt 3 are reasonable to be applied. In comparison, alt 3 is more detailed and accurate. Therefore, it is suggested that T304 like timer would be stopped upon reception of RRCReconfigurationCompleteSidelink message from target Relay UE.
More importantly, we do not see clear benefit from Alt1, since the lower layer acknowledgement for the HO-confirm message does not ensure the successful delivery of this message to gNB, but just ensure the delivery to relay-UE. So there is no clear benefit from Alt1 compared to the others.
[bookmark: _Toc92201765][bookmark: _Toc92288071][bookmark: _Toc92355728][bookmark: _Toc92376501][bookmark: _Toc92377226][bookmark: _Toc92617617]Upon reception of RRCReconfigurationCompleteSidelink message from target Relay UE, the new T304-like timer would be stopped.
3 Conclusion
During this meeting, the remaining control plane issue of service continuity has been discussed, firstly, the following observations are given out:
Observation 1:	For proposal 1 of [604], it can be agreed.
Observation 2:	For proposal 2 of [604], it can be agreed.
Observation 3:	For proposal 5 and proposal 6 of [604], they can be agreed.
Observation 4:	For proposal 8 and proposal 9 of [604], they can be agreed
the following proposals are given out:
Proposal 1:	For proposal 3 and proposal 4 of [604], not pursue Allow-list/Black-list of relay UE during direct to indirect path switch.
Proposal 2:	For proposal 7 of [604], the format of cell ID should be NCGI.
Proposal 3:	For proposal 10 of [604], remote UE can perform relay selection/reselection upon receiving the PC5-S/PC5-RRC based notification from relay UE due to its handover or RLF.
Proposal 4:	For proposal 11 of [604], RAN2 not pursue further normative work, i.e., assume loss of UL PDCP PDUs is a corner case or can be addressed by network implementation.
Proposal 5:	Threshold configuration for remote UE measurement report does not differentiate between the usage of SL-RSRP and SD-RSRP .
Proposal 6:	Support RRC_IDLE/RRC_INACTIVE Relay UE in direct-to-indirect path switch, and to support such case, RRC_IDLE/RRC_INACTIVE Relay UE is triggered by HO complete message from remote UE to enter RRC_CONNECTED state.
Proposal 7:	Upon reception of RRCReconfigurationCompleteSidelink message from target Relay UE, the new T304-like timer would be stopped.
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