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1 Introduction
During RAN2 #115e meeting, an inspired progress has been made on the topic of NR sidelink relay service continuity. However, there are still some remaining issues left, which hopefully can be cleared in this meeting. Therefore, in this contribution, we will address all of the issues.
2 Discussion
2.1 CP related issue
2.1.1 Measurement Event
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.
Considering that the transmission power from gNB and sidelink UE is different, a direct comparison cannot be applied. Therefore, it is not reasonable to generate an offset between PC5 link quality and serving cell link quality. Correspondingly, the measurement event A3 in the legacy Uu principle cannot be referred to.
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”). In this case, one threshold can be configured 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]Threshold configuration for remote UE measurement report does not differentiate between the usage of SL-RSRP and SD-RSRP .
In detail, the measurement event for path switch from direct Uu link towards indirect relay link shall be the following:
Event S1 - The candidate PC5 link quality becomes better than a PC5 threshold
Event S2 - The serving cell link quality becomes worse than a Uu threshold
Event S3 - The candidate PC5 link quality becomes better than a PC5 threshold 1, and the serving cell link quality worsens than a Uu threshold 2.
The measurement event for path switch from indirect relay link towards direct Uu link shall be the following:
Event S4 - The connected PC5 link quality becomes worse than a PC5 threshold.
Event S5 - The target cell link quality becomes better than a Uu threshold.
Event S6 – The target cell Uu link quality becomes better than a Uu threshold 3, and the connected PC5 link quality becomes worse than a threshold 4.
In that case, compared with the agreement RAN2 has made during last meeting in below:
	Proposal 2	The 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.


We believe AS criteria shall also be taken into account, i.e., when measurement event is met the reporting trigger condition, UE shall report the Relay UE candidate(s) towards network during path switch from direct Uu link towards indirect relay link.
[bookmark: _Toc84952039][bookmark: _Toc85546054][bookmark: _Toc85787789]The remote UE shall report the Relay UE candidate(s) that fulfil the AS layer criteria, i.e., for which the reporting trigger condition of the measurement event(s) is/are met.
In addition, during the last meeting, companies propose the scenario that relay UE may send a notification towards its remote UE to measure Uu or PC5 if Relay UE’s Uu link quality becomes weak. But there is no consensus due to divergent views among different companies. To us, it is assumed that the network triggered measurement and report is already a baseline solution. Therefore, a unified principle shall be applied so that “relay UE triggered measurement and report” shall not be considered. In addition, even though there would be a Uu link quality issue between relay UE and network, relay UE can also perform the measurement and report towards the network by itself. 
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2.1.2 Inactive/Idle relay UE during a path switch
During RAN2 #114e meeting, some companies proposed that for path switch from the direct link towards indirect link, when the relay UE is in the IDLE state, the gNB has no context of the relay UE and after that will not be able to select that relay UE during HO preparation for CONNECTED remote UE. 
From our point of view, the relay UE in the IDLE state can also be selected by the gNB during path switch from direct to indirect link, and the issue mentioned by other companies can be solved by the following two alternatives:
Alt 1: When the relay UE is in the IDLE state, if the gNB must acquire those relay UEs’ context, a paging message can be sent by the network towards those relay UEs to trigger them to access into RRC CONNECTED state, based on the measurement report from the remote UE.
Alt 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.
In comparison, alternative 1 may cause less spec impact since it still follows the paging principle. So it is suggested that to use the remote UE reporting based approach to trigger relay UE to access into RRC CONNECTED stage.
[bookmark: _Toc78817236][bookmark: _Toc78875074][bookmark: _Toc78985453][bookmark: _Toc84952041][bookmark: _Toc85546056][bookmark: _Toc85787791]The relay UE in INACTIVE/IDLE state can be selected by the gNB during path switch from direct to indirect link.
[bookmark: _Toc85546057][bookmark: _Toc85787792]The HO confirm message from remote UE to those relay UEs can trigger them to access into RRC CONNECTED stage.
2.1.3 Other issue
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: _Toc84952043][bookmark: _Toc85546058][bookmark: _Toc85787793]Relay UE ID included in measurement report is the Source L2 ID which is used in discovery message.
[bookmark: _Toc84952044][bookmark: _Toc85546059][bookmark: _Toc85787794]Relay UE should report its Source L2 ID to network via SUI message.
2.2 UP related issue
During last meeting, email discussion rapporteur has pointed out the issue on how to support lossless delivery, where the issue has been admitted by majority companies. Furthermore, three options have been provided:
Option 1. The DL/UL lossless delivery during the path switch is done according to the PDCP status report. FFS the signalling details for the Remote UE, Relay UE, and gNB.
Option 2. The remote UE performs buffering until the path switch procedure is completed.
Option 3. The remote UE keeps old configuration (if there is a need to perform PDCP retransmissions) until the path switch procedure is completed.
To us, it is supportive to use PDCP status report to ensure the lossless delivery. But in details, we think there should be different implementations for DL and UL case.
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Figure 1 Packet delivery between remote UE and gNB
For DL, it can rely on network implementation since network can know which packets (even though ACKed by relay UE) have not reach remote UE via status report from remote UE.
For AM DRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when:
-	upper layer requests a PDCP entity re-establishment;
-	upper layer requests a PDCP data recovery;
[bookmark: _Toc85787795]Rely on gNB implementation to handle the DL PDCP PDU acknowledged by Uu-RLC of relay UE but not by PC5-RLC of remote UE
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: _Toc85787796]For switching from indirect to direct link, RAN2 not puruse further optimization for the issue of UL PDCP PDU acknowledged by PC5-RLC of relay UE but not by Uu-RLC of gNB, but rely on gNB implementation (e.g., by maintaining the relay UE for UL transmission) to solve it.
3 Conclusion
During this meeting, the remaining control plane issue of service continuity has been discussed, 
the following proposals are given out:
Proposal 1:	Threshold configuration for remote UE measurement report does not differentiate between the usage of SL-RSRP and SD-RSRP .
Proposal 2:	The remote UE shall report the Relay UE candidate(s) that fulfil the AS layer criteria, i.e., for which the reporting trigger condition of the measurement event(s) is/are met.
Proposal 3:	”Relay UE triggered measurement and report” shall not be adopted in NR sidelink relay.
Proposal 4:	The relay UE in INACTIVE/IDLE state can be selected by the gNB during path switch from direct to indirect link.
Proposal 5:	The HO confirm message from remote UE to those relay UEs can trigger them to access into RRC CONNECTED stage.
Proposal 6:	Relay UE ID included in measurement report is the Source L2 ID which is used in discovery message.
Proposal 7:	Relay UE should report its Source L2 ID to network via SUI message.
Proposal 8:	Rely on gNB implementation to handle the DL PDCP PDU acknowledged by Uu-RLC of relay UE but not by PC5-RLC of remote UE
Proposal 9:	For switching from indirect to direct link, RAN2 not puruse further optimization for the issue of UL PDCP PDU acknowledged by PC5-RLC of relay UE but not by Uu-RLC of gNB, but rely on gNB implementation (e.g., by maintaining the relay UE for UL transmission) to solve it.

image1.png
4

PC5-RLC
PC5-MAC
PC5-PHY

Remote UE

PC5-MAC
PC5-PHY

Relay UE

4 PC5-RLC Uu-RLC M

Uu-MAC
Uu-PHY

>

Uu-PDCP

4
|_Uu-RLC |

Uu-RLC
Uu-MAC
Uu-PHY

gNB





