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[bookmark: _Ref35586532]Introduction
In this contribution, we will further discuss the following three issues:
· Whether there is new trigger for relay reselection?
· Detailed signalling design for indication(s) to remote UE(s) which may trigger relay reselection in following two cases:
· Relay UE experiences Uu RLF;
· Relay UE performs HO to another gNB (inter gNB).
· Whether the mechanism to avoid frequent relay (re)selection is needed?
Discussion
New trigger
According to [1], when Uu RRC reconfiguration failure, the UE behavior is as below:
	[bookmark: _Toc76423069][bookmark: _Toc60776783]5.3.5.8.2	Inability to comply with RRCReconfiguration
The UE shall:
1>	if the UE is in (NG)EN-DC:
            ……
1>	else if RRCReconfiguration is received via NR (i.e., NR standalone, NE-DC, or NR-DC):
2>	if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over SRB3;
                ……
2>	else if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over the SRB1 or if the upper layers indicate that the nas-Container is invalid:
           ……
3>	if the RRCReconfiguration message was received as part of ConditionalReconfiguration:
4>	continue using the configuration used prior to when the inability to comply with the RRCReconfiguration message was detected;
3>	else:
4>	continue using the configuration used prior to the reception of RRCReconfiguration message;
3>	if AS security has not been activated:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'
3>	else if AS security has been activated but SRB2 and at least one DRB or, for IAB, SRB2,have not been setup:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
3>	else:
4>	initiate the connection re-establishment procedure as specified in 5.3.7, upon which the reconfiguration procedure ends;


Based on the above description, it is obvious that when a relay Uu RRC reconfiguration failure, the relay UE may initiate the connection re-establishment procedure. The UE will reset MAC, suspend all RBs, and then perform cell selection to select a suitable NR cell to initiate RRC re-establishment. The RRC re-establishment succeeds if the network is able to find and verify a valid UE context. Otherwise, if the UE context cannot be retrieved, the network can responds with an RRCSetup message.
Regarding to the relay scenario, for remote UE in RRC_CONNECTED, if relay UE Uu RRC reconfiguration failure, the following cases should be considered:
· Case 1: RRC re-establishment succeeds in the source serving cell;
· Case 2: RRC re-establishment succeeds in a new serving cell;
· Case 3: RRC re-establishment procedure falls back to RRC setup procedure.
For Case 1, the remote UE can still communicate with the network through the relay UE although there may be some service interruption time.
For Case 2, if the relay UE re-establish the RRC connection in another cell which is different from the cell which the relay UE is connected before RRC reconfiguration failure, the same handling similar as relay UE performs HO should be adopted considering group mobility is not supported for relay and remote UE. In case of relay UE performs HO, it was agreed that the relay UE may send a PC5-S message to its connected remote UE(s) and this message may trigger relay reselection. Hence, the same relay UE behaviour can be reused for Case 2.
For Case 3, if the RRC re-establishment procedure falls back to RRC setup procedure, it is obvious that the remote UE cannot communicate with the network through the relay UE since the remote UE context is not existed in the new serving cell. Hence, in this case, the relay should also send a PC5-S message to its connected remote UE(s) to trigger them to perform relay reselection.
Based on the above analysis, at least for Case 2 and Case 3, the relay UE should send indication to RRC_CONNECTED remote UE to trigger relay reselection. In order to reduce the service interruption time and adopt unify handling for relay UE Uu RRC reconfiguration failure, it is suggested that when relay UE Uu RRC reconfiguration failure, the relay UE may send a PC5-RRC message to its connected remote UE(s) and this message may trigger relay reselection.
[bookmark: _Ref76732447][bookmark: OLE_LINK1]Proposal 1: When relay UE Uu RRC reconfiguration failure, the relay UE may send a PC5-RRC message to its connected remote UE(s) and this message may trigger relay reselection.
Detailed signalling design for indication(s) to remote UE(s) which may trigger relay reselection
During the RAN2#116 meeting, regarding to the relay reselection, the following triggers were agreed:
	Proposal 23: A PC5-RRC message can be used for sending indication to the remote UE upon Uu RLF at the relay UE [20/23].[18/19] 
Proposal 1 (modified): When idle/inactive relay UE performs cell (re)selection, relay UE may send an indication/message to its connected remote UE(s) which may trigger relay reselection.
[12/19] Proposal 5-1: PC5-RRC message is used to inform remote UE when relay UE performs HO.
[12/19] Proposal 5-2: PC5-RRC message is used to inform remote UE when relay UE performs cell (re)selection (if agreed in proposal 1).
FFS detailed signalling design.


The detailed signaling design will be discussed in following two cases:
· Uu RLF at relay UE;
· Relay UE performs HO to another gNB (inter gNB).
Relay UE experiences Uu RLF
In RAN2#116-e meeting, we have the following agreements: 
	Proposal 23: A PC5-RRC message can be used for sending indication to the remote UE upon Uu RLF at the relay UE [20/23].[18/19]


And in RAN2#113b-e meeting, we have the following agreement:
RAN2#113b-e
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.
According to the above agreements, relay UE may send PC5-S and/or PC5-RRC message to its connected remote UE(s), when it experience Uu RLF. In our understanding, relay UE maybe recovery from Uu RLF, sending PC5-S message immediately upon detecting Uu RLF is not necessary. It can send PC5-RRC message upon detecting Uu RLF.  Whether and when to release the PC5-S link, can be left to remote UE’s implementation. Last but not least, if relay UE sends both PC5-S and PC5-RRC message to its connected remote UE, it will cause confusion for remote UE. For PC5-S, it may need more SA2’s work and less flexibility.That is to say, sending PC5-RRC message to the connected remote UE(s) is enough, there is no need to send PC5-S message any more. 
[bookmark: OLE_LINK23]Proposal 2: Suggest RAN2 to confirm PC5-S message will not be used when relay UE experiences Uu RLF. 
Relay UE performs HO to another gNB (inter gNB)
In RAN2#116-e meeting, we have the following agreements: 
Agreements:
[12/19] Proposal 5-1: PC5-RRC message is used to inform remote UE when relay UE performs HO.
And in RAN2#113b-e meeting, we have the following agreement:
	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	


According to the above agreements, there are three possible behaviors for relay UE, when it performs HO to another gNB.
Option1: only send PC5-RRC message;
Option2: only send PC5-S message;
Option3: send PC5-RRC and PC5-S messages. 
[bookmark: _GoBack]In our understanding, when relay UE sends the indication to the connected remote UE(s), it doesn’t mean the PC5-link must be released immediately. Whether and when to release the PC5-S link, can be left to remote UE’s implementation. Last but not least, if relay UE sends both PC5-S and PC5-RRC message to its connected remote UE, it will cause confusion for remote UE. For PC5-S, it may need more SA2’s work and less flexibility.With that understanding, sending PC5-RRC message to the connected remote UE(s) is enough, there is no need to send PC5-S message any more. 
[bookmark: OLE_LINK45]Proposal 3: Suggest RAN2 to confirm PC5-S message will not be used when relay UE performs inter-gNB HO. 
Necessity for introducing mechanism to avoid frequent relay (re)selection
[bookmark: OLE_LINK4]Two companies raised the issue to avoid too frequent relay (re)selection in the last RAN2 meeting. One company proposed the immediate relay (re)selection following one successful relay (re)selection can be due to the SD-RSRP of selected relay UE is lower than q-RxLevmin1 (obtained from relay UE after PC5 unicast link establishment). The other company proposed to introduce a timer to avoid frequent relay/cell (re)selection. 
In the latest RRC running CR, when SL signal strength of current SL relay is below a (pre)configured threshold, remote UE will trigger relay reselection. When the remote UE selection relay from candidates, SL signal strength of target relay UE should exceed a gap from the (pre)configured threshold, an optimized gap value, which is up to gNB implementation, can avoid most frequent relay reselection. There is no need to introduce any more optimization.  
	5.8.x3.3	Selection and reselection of NR sidelink U2N Relay UE
… …
2>	if the UE has a selected NR sidelink U2N Relay UE, and SL-RSRP of the currently selected NR sidelink U2N Relay UE is available and is below sl-RSRP-Thresh; or 
2> if the UE has a selected NR sidelink U2N Relay UE, and SL-RSRP of the currently selected NR sidelink U2N Relay UE is not available, and SD-RSRP of the currently selected U2N Relay UE is below sl-RSRP-Thresh; or 
NOTE 1: U2N Remote UE uses SL-RSRP measurements for relay reselection trigger evaluation when there is data transmission from U2N Relay UE to U2N Remote UE, and it is left to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from U2N Relay UE to U2N Remote UE. If SD-RSRP is used, the discovery procedure will be preformed between the U2N Remote UE and the selected U2N Relay UE.
2> if the UE has a selected NR sidelink U2N Relay UE, and upper layers indicate not to use the currently selected NR sidelink U2N Relay UE; or 
2> if the UE has a selected NR sidelink U2N Relay UE, and upper layers request the release of the PC5-RRC connection with the currently selected U2N Relay UE as specified in clause 5.8.9.5; or
2> if the UE has a selected NR sidelink U2N Relay UE, and sidelink radio link failure is detected on the PC5-RRC connection with the current U2N Relay UE as specified in clause 5.8.9.3:
3>	perform NR sidelink discovery procedure as specified in clause 5.8.x1 in order to search for candidate NR sidelink U2N Relay UEs;
4>	when evaluating the one or more detected NR sidelink U2N Relay UEs, apply layer 3 filtering as specified in 5.5.3.2 across measurements that concern the same U2N Relay UE ID and using the sl-FilterCoefficient-RSRP in SystemInformationBlockType12 (in coverage) or the preconfigured sl-FilterCoefficient-RSRP as defined in 9.3 (out of coverage), before using the SD-RSRP measurement results;
4>	select a candidate NR sidelink U2N Relay UE for which SD-RSRP exceeds sl-RSRP-Thresh by sl-HystMin;


[bookmark: OLE_LINK7][bookmark: OLE_LINK3][bookmark: OLE_LINK6]Proposal 4: It is unnecessary to specify any enhancement for avoiding frequent relay (re)selection.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: When relay UE Uu RRC reconfiguration failure, the relay UE may send a PC5-RRC message to its connected remote UE(s) and this message may trigger relay reselection.
Proposal 2: Suggest RAN2 to confirm PC5-S message will not be used when relay UE experiences Uu RLF. 
Proposal 3: Suggest RAN2 to confirm PC5-S message will not be used when relay UE performs inter-gNB HO. 
Proposal 4: It is unnecessary to specify any enhancement for avoiding frequent relay (re)selection.
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