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Introduction
In this contribution, we will first review some SA2 procedures on sidelink unicast communication [1]. Then potential impacts on RAN2 due to multiple PC5-S unicast links and L2 ID update as specified in SA2 will be discussed and our considerations will be presented.

Discussion
2.1 Impact of multiple PC5-S unicast links
To support sidelink unicast communication, UE needs to establish a PC5 unicast link with the corresponding UE. PC5 unicast link establishment procedure is specified in SA2 [1]. During the unicast link establishment procedure, Layer-2 IDs are exchanged. After successful PC5 unicast link establishment, UE 1 and UE 2 use a same pair of Layer-2 IDs for subsequent PC5-S signalling message exchange and V2X service data transmission. In addition, it is specified that “A UE may establish multiple unicast links with a peer UE and use the same or different source Layer-2 IDs for these unicast links.”. It means that there may be multiple PC5-S unicast links for different service types/PC5 QoS with different source and destination L2 IDs between the a pair of unicast UEs.
Observation 1: There may be multiple PC5-S unicast links with different source and destination L2 IDs between the a pair of unicast UEs.
In specific, multiple PC5-S unicast links with different source and destination L2 IDs between two UEs can be classified into the following three cases as shown in Table 1. 

Case 1, different source L2 IDs but the same destination L2 ID for different PC5-S links. 

Case 2, different source L2 IDs and different destination L2 IDs for different PC5-S links.

Table 1.
	Cases
	PC5-S unicast link
	UE1
	UE2

	Case 1
	Link1
	L2 ID x
	L2 ID y

	
	Link2
	L2 ID x1
	L2 ID y

	Case 2
	Link1
	L2 ID x
	L2 ID y

	
	Link2
	L2 ID x1
	L2 ID y1


Case 1 is similar to the scenario discussed [2] in Rel-13 ProSe UE-to-network Relay, where a Relay UE uses different Relay UE IDs corresponding to different service codes to serve multiple sidelinks to a remote UE. In case 2, L2 ID can not uniquely identify a UE. UE cannot recognize multiple different L2 IDs actually corresponding to a same peer UE. This may have impacts on AS layer mechanisms.
Based on RAN1’s progress, unicast RX UEs may report SL-RSRP to TX UE for V2X sidelink pathloss estimation and power control. In addition, it was agreed that SL RLM / RLF declaration based AS level link management is supported during RAN2#105 meeting. If there are multiple PC5-S unicast links with different source and destination L2 IDs between the two UEs, UE may need to measure SL-RSRP and perform RLM for each of the unicast links with different L2 IDs, which are actually corresponding to the same peer UE. Since they are actually the same two UEs, measurement results or RLM result of each unicast link may nearly the same. The redundant SL-RSRP measurement/report and SL RLM are inefficient and signalling/ sidelink resource consuming.

It was agreed in last RAN2 meeting that SL UE context exchange is supported for unicast communication. Here the UE context is per destination UE and may include at least SL UE capability of the destination UE. If UE cannot identify multiple destination L2 IDs corresponding to the same peer UE, UE context may exchange several times for different unicast links between the two UEs, in which the exchanged UE capability may actually the same. 

As discussed above, if UE cannot identify multiple destination L2 IDs corresponding to the same peer UE, AS layer mechanism such as sidelink RRM measurement, sidelink RLM and UE context establishment may be repeatedly performed for each unicast link, which is unnecessary and inefficient. Therefore, it is suggested that UE can identify the multiple destination L2 IDs corresponding to the same peer UE at AS layer and maintain only one PC5-RRC connection with the peer UE.
Observation 2: If UE cannot identify multiple destination L2 IDs corresponding to the same peer UE, AS layer mechanism such as sidelink RRM measurement, sidelink RLM and UE context establishment may be repeatedly performed for each unicast link, which is unnecessary and inefficiency.
Proposal 1: When multiple PC5-S unicast links with different source and destination L2 IDs between two UEs exist, it is suggested that UE can identify the multiple destination L2 IDs corresponding to the same peer UE at AS layer and maintain only one PC5-RRC connection with the peer UE.
Suppose upper layer allocates different L2 source IDs to V2X UE for different V2X services/QoS, it is necessary for UE to identify different L2 IDs corresponding to the peer UE. In order to do this, an identifier at AS layer uniquely identify a UE (so called UE AS ID) can be considered. Unicast UEs need to exchange the UE AS ID. For example, UE can exchange the UE AS ID during the layer-2 unicast link establishment procedure. No matter how the L2 source ID and destination ID change in data packet’s MAC subheader, UE may regard the data packets as transmitted from the same peer UE if the UE AS ID exchanged in unicast link establishment procedure are same. Alternatively, UE may always use the UE AS ID as L2 source ID included in MAC subheader/SCI no matter how many L2 source IDs are allocated from upper layer. In this case, packets between the two UEs regardless the source and destination L2 ID can be transmitted in a same PDU.
Proposal 2: Solutions for UE identifying the multiple destination L2 IDs/PC5-S unicast links corresponding to the same peer UE should be considered.
2.2 Layer-2 identifier update
In order to ensure that a source UE cannot be tracked or identified by any other UEs beyond a certain time, the source Layer-2 ID shall be changed over time. SA2 specifies the Link Identifier Update procedure to update the peer UE for the impending change of the identifiers used for the unicast link. If a UE has multiple unicast links with different application layer identifier / Layer-2 IDs, the UE needs to perform the link identifier update procedure over each of the unicast link. Specifically, UE1 sends a Link Identifier Update Request message carrying the new identifiers to UE2 when application layer identifier changes or upon the expiry of a timer. The timer is running on per source L2 ID. UE2 responses with a Link Identifier Update Response message. Upon receiving the message, UE1 and UE2 start to use the new identifiers for unicast transmission.
Observation 3: Layer-2 IDs for unicast communication may be changed over time due to privacy requirements.
Based on LTE V2X sidelink UE information, UE may need to report sidelink UE information frequently to indicate the updated destination ID list due to the destination ID of a PC5-S unicast link changed/updated. It was agreed that gNB configures SLRBs for RRC connected UE. In the L2 ID updated case, when receiving sidelink resource request/service info for the new destination ID, gNB may need to reconfigure the SLRB for the new destination ID although the other configuration information may not change at all. 
Observation 4: In the L2 ID updated case, when receiving sidelink resource request/service info for the new destination ID, gNB may need to reconfigure the SLRB for the new destination ID although the other configuration information may not change at all.
In last RAN2 meeting, it was agreed to support UE assistance information reporting on traffic pattern which include destination ID. In the L2 ID updated case, UE may need to re-report the traffic pattern of the new destination ID though actually there is no new set of data. Upon receiving traffic pattern of new destination L2 ID in UE assistance information, gNB may configure a new configured grant towards the traffic pattern. 
Observation 5: In the L2 ID updated case, UE may need to re-report the traffic pattern of the new destination ID though actually there is no new set of data, then gNB may configure a new configured grant towards the traffic pattern.
Methods to minimize RAN2 impacts due to L2 ID update should be considered. For example, when receiving an updated destination L2 ID, UE does not report to gNB. It requires UE AS layer can identify it is an updated destination ID instead of a new destination L2 ID for a new PC5-S unicast link. Or UE could report the association between the updated destination L2 ID and original destination L2 ID. Then gNB can recognize whether a new destination L2 ID is just an updated ID of an original destination L2 ID thus do not do some unnecessary configurations. 
Proposal 3: RAN2 impacts due to L2 ID update and methods to minimize RAN2 impacts should be considered.
Conclusion
In this contribution, we discussed RAN2 impacts due to multiple PC5-S unicast links and L2 ID update. And we have the following observations and proposals:
Observation 1: There may be multiple PC5-S unicast links with different source and destination L2 IDs between the a pair of unicast UEs.
Observation 2: If UE cannot identify multiple destination L2 IDs corresponding to the same peer UE, AS layer mechanism such as sidelink RRM measurement, sidelink RLM and UE context establishment may be repeatedly performed for each unicast link, which is unnecessary and inefficiency.
Proposal 1: When multiple PC5-S unicast links with different source and destination L2 IDs between two UEs exist, it is suggested that UE can identify the multiple destination L2 IDs corresponding to the same peer UE at AS layer and maintain only one PC5-RRC connection with the peer UE.
Proposal 2: Solutions for UE identifying the multiple destination L2 IDs/PC5-S unicast links corresponding to the same peer UE should be considered.
Observation 3: Layer-2 IDs for unicast communication may be changed over time due to privacy requirements.
Observation 4: In the L2 ID updated case, when receiving sidelink resource request/service info for the new destination ID, gNB may need to reconfigure the SLRB for the new destination ID although the other configuration information may not change at all.
Observation 5: In the L2 ID updated case, UE may need to re-report the traffic pattern of the new destination ID though actually there is no new set of data, then gNB may configure a new configured grant towards the traffic pattern.
Proposal 3: RAN2 impacts due to L2 ID update and methods to minimize RAN2 impacts should be considered.
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