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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#113bis-e meeting, some agreements on relay (re)selection were made. And some issues still need to be further discussed as below:
· Issue 1: What is trigger condition of L2 relay selection?
· Issue 2: Whether other indication/message can also be used for Uu RLF and relay inter-gNB HO notification?
· Issue 3: What is impact of PC5 RLF between relay UE and remote UE to other RLF handling activities?
· Issue 4: Whether cell ID is used for L2 U2N relay (re)selection?
· Issue 5: How to use AS criteria for relay (re)selection?
In this contribution, we will discuss the above remaining issues on relay (re)selection procedure.
Discussion
Trigger conditions for L2 relay selection
In RAN2#113bis-e meeting, it was agreed that:
	Proposal 4: RAN2 confirm below NR relay (re)selection procedures which are same as LTE Prose relay:
1) PC5 Measurement: For relay(s) without unicast PC5-S connection, remote UE uses RSRP measurements of sidelink discovery messages (i.e. SD-RSRP) to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion
2) Trigger of relay selection: Triggered at remote UE when: a) direct Uu link quality is below a configured threshold for an in-coverage remote UE (in IDLE/INACTIVE and CONNECTED for L3 U2N relay; L2 case to be further discussed); or b) triggered by upper layer



Based on the agreement, it was agreed that AS layer relay selection condition for IC remote UE is direct Uu link quality is below a configured threshold. For L3 U2N relay, the above AS layer relay selection condition applies to both IDLE/INACTIVE and CONNECTED UE. For L2 U2N relay, it is FFS.
For L2 U2N relay, IDLE/INACTIVE remote UE, the relay selection can be triggered when direct Uu link quality is below a configured threshold. For RRC CONNECTED UE, gNB can acquire both UL and DL quality of CONNECTED UE. And gNB can also acquire the PC5 measurement results from CONNECTED UE. Hence, gNB can perform relay selection for CONNECTED UE. In addition, for some cases, CONNECTED UE should also perform relay selection by itself, e.g. Uu RLF. Therefore, both gNB and remote UE can perform relay selection for CONNECTED UE.
Proposal 1: In case of L2 U2N relay, for IDLE/INACTIVE UE, relay selection should be triggered when direct Uu link quality is below a configured threshold.
Proposal 2: In case of L2 U2N relay, for CONNECTED UE, relay selection can be performed by gNB or remote UE itself.

Proposal 3: In case of L2 U2N relay, for CONNECTED UE, relay selection should be triggered when direct Uu link quality is below a configured threshold.
Proposal 4: In case of L2 U2N relay, it is up to gNB implementation to perform relay selection for CONNECTED UE.
Uu RLF and relay inter-gNB HO indication
In RAN2#113bis-e meeting, it was agreed that relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) when it detects Uu RLF or HOs to another gNB.
	Proposal 4: When Uu RLF is detected by relay UE, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification.
Proposal 5: When relay performs HO to another gNB, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification	


In Rel-13 LTE U2N relay, only PC5-S messages can be used to exchange SL control plane information. 
Observation 1: In Rel-13 LTE U2N relay, only PC5-S messages can be used to exchange SL control plane information.
In Rel-16 NR SL, PC5-RRC layer was supported for AS layer control plane. Both Uu RLF detected by relay UE and relay UE handover to another gNB are AS layer events. Relay UE sends the notification to remote UE via PC5-RRC message is simpler since PC5-RRC message is defined by RAN2 but PC5-S message is defined by CT1. 
Proposal 5: The notification for U2N relay Uu RLF or inter-gNB relay HO can be included in PC5-RRC message. This message may trigger relay reselection.
Further, relay UE will initiate RRC reestablishment procedure when Uu RLF is detected. If RRC reestablishment succeeds, remote UE can continue connect to network via this relay UE if SL connection isn’t released. Hence, relay UE may send notification to remote UE when U2N relay Uu reestablishment succeeds.
Proposal 6: Relay UE may send notification to remote UE if SL connection hasn’t been released when U2N relay Uu reestablishment succeeds.
RLF handling activities impacts
In RAN2#113bis-e meeting, it was agreed that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected by remote UE. FFS if there is any impact to other RLF handling activities.
	Proposal 8: RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected by remote UE.  FFS if there is any impact to other RLF handling activities.


In Rel-16, UE in RRC_CONNECTED shall send SidelinkUEInformationNR message to gNB if the sidelink RLF is detected. Relay UE can send SidelinkUEInformationNR message to gNB since its Uu link is still connected. But remote UE can’t send SidelinkUEInformationNR message to gNB since the U2N relay link is failure.
Proposal 7: Remote UE in RRC_CONNECTED should not send SidelinkUEInformationNR message to gNB if the sidelink RLF is detected between remote UE and relay UE.
AS criteria for relay (re)selection
In RAN2#113bis-e meeting, the agreements on AS criteria for relay (re)selection were made:
	Agreements:
Proposal 2-1 [easy]: For L3 relay, the use of PLMN ID and cell ID in relay (re)selection is up to SA2
Proposal 2-2 [easy]: For L2 relay, PLMN ID supported as additional AS criteria for relay (re)selection.  Whether cell ID is used can be further discussed by RAN2.
Proposal 3-1 [easy]: Besides serving cell ID, PLMN ID, L2/L3 relay support (if agreed in discovery session) and relay load, other additional AS criteria are not considered in this release.


The leftover issue is whether cell ID is used for L2 U2N relay (re)selection.
In WID [2], service continuity is limited to intra-gNB case. Remote UE can handover between direct link and indirect link or two indirect links when source link and target link are in the same gNB. Otherwise, remote UE should release the source link and establish a new link for inter-gNB case. It can improve service continuity that remote UE (re)selects a target U2N relay which is in the same gNB of remote UE. For IDLE/INACTIVE remote UE, there isn’t service continuity issue. It isn’t needed to use different priority for intra-gNB and inter-gNB.
Proposal 8: Cell ID (only gNB ID part) should be used for L2 U2N relay (re)selection.
Proposal 9: For RRC_CONNECTED remote UE, the priority of intra-gNB cell or U2N relay for L2 U2N relay (re)selection is higher than inter-gNB cell or U2N relay.
Proposal 10: For IDLE/INACTIVE remote UE, the priority of intra-gNB cell or U2N relay for L2 U2N relay (re)selection is same as inter-gNB cell or U2N relay.
Another issue is how to perform relay (re)selection bases on AS criteria. 
PLMN selection is performed in high layer, and L2/L3 relay support is included in discovery message (if agreed). Hence, PLMN ID and L2/L3 relay support are higher layer criteria. Both PLMN ID and L2/L3 relay support should be discussed in SA2. 
Cell ID is AS layer parameter, it has analyzed above. 
Relay load was discussed in [3], relay UE should send relay load information to remote UE to assist relay (re)selection. How to use relay load information can be described in specification or up to UE implementation. UE shall balance between SL quality and relay load when it performs relay (re)selection. Therefore, comparison relay load and SL quality among candidate relay UEs can be implemented by remote UE via algorithm. It is not needed to define how to use relay load information in specification.
Proposal 11: How to use relay load information for relay (re)selection is up to UE implementation.
Conclusion
According to the above discussion, the observation and proposals on the above issues are as follows:
Observation 1: In Rel-13 LTE U2N relay, only PC5-S messages can be used to exchange SL control plane information.
Proposal 1: In case of L2 U2N relay, for IDLE/INACTIVE UE, relay selection should be triggered when direct Uu link quality is below a configured threshold.
[bookmark: _GoBack]Proposal 2: In case of L2 U2N relay, for CONNECTED UE, relay selection can be performed by gNB or remote UE itself.
Proposal 3: In case of L2 U2N relay, for CONNECTED UE, relay selection should be triggered when direct Uu link quality is below a configured threshold.
Proposal 4: In case of L2 U2N relay, it is up to gNB implementation to perform relay selection for CONNECTED UE.
Proposal 5: The notification for U2N relay Uu RLF or inter-gNB relay HO can be included in PC5-RRC message. This message may trigger relay reselection.
Proposal 6: Relay UE may send notification to remote UE if SL connection hasn’t been released when U2N relay Uu reestablishment succeeds.
Proposal 7: Remote UE in RRC_CONNECTED should not send SidelinkUEInformationNR message to gNB if the sidelink RLF is detected between remote UE and relay UE.
Proposal 8: Cell ID (only gNB ID part) should be used for L2 U2N relay (re)selection.
Proposal 9: For RRC_CONNECTED remote UE, the priority of intra-gNB cell or U2N relay for L2 U2N relay (re)selection is higher than inter-gNB cell or U2N relay.
Proposal 10: For IDLE/INACTIVE remote UE, the priority of intra-gNB cell or U2N relay for L2 U2N relay (re)selection is same as inter-gNB cell or U2N relay.
Proposal 11: How to use relay load information for relay (re)selection is up to UE implementation.
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