3GPP TSG RAN WG2 #123bis            	          	      		            R2-2309811
Xiamen, China, October 9th – October 13th, 2023
[bookmark: _GoBack]Agenda Item:   	7.15.2
Source:   	LG Electronics
Title: 	Discussion on LS on NR SL unlicensed LBT failures UE behavior
[bookmark: Source][bookmark: Title][bookmark: DocumentFor]Document for:   	Discussion and decision
1. Introduction
In this contribution, we will provide our view on the question related to the expected UE actions upon exceeding the maximum allowed CCA failures during the evaluation period in RAN4 LS [1].

2. Discussion
At the last RAN4 meeting, the content of the note below (i.e., the part marked in yellow) was agreed on the UE behaviour when the number of S-SSB periods in which the SLSS from the candidate SyncRef UE is not available due to its SL LBT failure exceeds the maximum allowed value during the evaluation period (Tevaluate,SLSS_CCA). This means that the candidate SyncRef UE mentioned above is no longer considered valid in the synchronisation reference reselection procedure.

· Add Note in requirement table below. 
· The wording on Note can be further polished in the CR phase.

	SL-DRX cycle [ms]
	Tmeasure,PSBCH-RSRP [ms]

	No SL-DRX
	(2 + y)*160

	SL-DRX cycle ≤ 160ms
	(2 + y)*160

	SL-DRX cycle > 160ms
	(2 + y)*SL-DRX cycle

	Note: Upon y exceeding y_max, the UE shall not select the measured candidate SyncRef UE based on the measurement result.



The following question was asked by RAN4 on LS [1]:

· Question: The UE measures PSBCH-RSRP and evaluates whether to initiate/cease SLSS transmissions within Tevaluate,SLSS_CAA, and upon exceeding the maximum allowed CCA failures during Tevaluate,SLSS_CCA, the UE shall:
· Option 1: Cease all SLSS transmissions
· Option 2: Initiate SLSS transmissions
· Option 3: UE keeps current SLSS transmission status

According to the parts marked in cyan below in TS 38.331, it is clear that the current procedure of (re)selecting the synchronization reference is defined at least under the condition that the requirement specified in RAN4 specification is satisfied. In this sense, it is desirable for the UE to determine the validity of the current SyncRef UE based on whether the PSBCH-RSRP measurements of the current SyncRef UE satisfy the requirement defined in TS 38.133 (i.e., the number of S-SSB periods in which the SLSS from the current SyncRef UE is not available due to its SL LBT failure does not exceed the maximum allowed value during the evaluation period). For example, when the PSBCH-RSRP measurements for the current SyncRef UE does not meet the requirement defined in TS 38.133, the UE considers it as invalid and performs the procedure to reselect the new synchronisation reference (i.e., the green marked part below in TS 38.331), which is also consistent with the principle described above for the UE to determine the validity of the candidate SyncRef UE considering its SL LBT failure. In summary, for the question on LS [1], we think that none of the listed options in RAN4 LS seem reasonable, and RAN2 sends feedback to RAN4 that upon exceeding the maximum allowed CCA failures during Tevaluate,SLSS_CCA, the UE does not consider the current SyncRef UE to be valid and performs the procedure for the reselection of the new synchronisation reference as specified in TS 38.331.

	
[bookmark: _Toc60777020][bookmark: _Toc139045300]5.8.6.2	Selection and reselection of synchronisation reference
The UE shall:
1>	if the frequency used for NR sidelink communication/discovery is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and sl-SyncPriority is configured for the concerned frequency and set to gnbEnb:
2>	select a cell as the synchronization reference source as defined in 5.8.6.3:
NOTE 1:	When an out of coverage L2 U2N Remote UE receives SIB12 with sl-SyncPriority set to gnbEnb, the L2 U2N Remote UE continues using the current synchronization source until higher priority synchronization source is found or the current synchronization source becomes unreliable.
1>	else if the frequency used for NR sidelink communication/discovery is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and sl-SyncPriority for the concerned frequency is not configured or is set to gnss, and GNSS is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
2>	select GNSS as the synchronization reference source;
1>	else if the frequency used for NR sidelink communication/discovery is included in SL-PreconfigurationNR, and sl-SyncPriority in SidelinkPreconfigNR is set to gnss and GNSS is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
2>	select GNSS as the synchronization reference source;
1>	else:
2>	perform a full search (i.e. covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in accordance with TS 38.133 [14]
2>	when evaluating the one or more detected SLSSIDs, apply layer 3 filtering as specified in 5.5.3.2 using the preconfigured sl-filterCoefficient, before using the PSBCH-RSRP measurement results;
2>	if the UE has selected a SyncRef UE:
3>	if the PSBCH-RSRP of the strongest candidate SyncRef UE exceeds the minimum requirement TS 38.133 [14] by sl-SyncRefMinHyst and the strongest candidate SyncRef UE belongs to the same priority group as the current SyncRef UE and the PSBCH-RSRP of the strongest candidate SyncRef UE exceeds the PSBCH-RSRP of the current SyncRef UE by syncRefDiffHyst; or
3>	if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement TS 38.133 [14] by sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than the current SyncRef UE; or
3>	if GNSS becomes reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14], and GNSS belongs to a higher priority group than the current SyncRef UE; or
3>	if a cell is detected and gNB/eNB (if sl-NbAsSync is set to true) belongs to a higher priority group than the current SyncRef UE; or
3>	if the PSBCH-RSRP of the current SyncRef UE is less than the minimum requirement defined in TS 38.133 [14]:
4>	consider no SyncRef UE to be selected;
2>	if the UE has selected GNSS as the synchronization reference for NR sidelink communication/discovery:
3>	if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement defined in TS 38.133 [14] by sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than GNSS; or
3>	if GNSS becomes not reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
4>	consider GNSS not to be selected;
2>	if the UE has selected cell as the synchronization reference for NR sidelink communication/discovery:
3>	if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement defined in TS 38.133 [14] by sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than gNB/eNB; or
3>	if the selected cell is not detected:
4>	consider the cell not to be selected;
2>	if the UE has not selected any synchronization reference:
3>	if the UE detects one or more SLSSIDs for which the PSBCH-RSRP exceeds the minimum requirement defined in TS 38.133 [14] by sl-SyncRefMinHyst and for which the UE received the corresponding MasterInformationBlockSidelink message (candidate SyncRef UEs), or if the UE detects GNSS that is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14], or if the UE detects a cell, select a synchronization reference according to the following priority group order:
4>	if sl-SyncPriority corresponding to the concerned frequency is set to gnbEnb:
5>	UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, starting with the UE with the highest PSBCH-RSRP result (priority group 1);
5>	UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 2);
5>	GNSS that is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14] (priority group 3);
5>	UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP result (priority group 4);
5>	UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 5);
5>	UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 5);
5>	Other UEs, starting with the UE with the highest PSBCH-RSRP result (priority group 6);
4>	if sl-SyncPriority corresponding to the concerned frequency is set to gnss, and sl-NbAsSync is set to true:
5>	UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP result (priority group 1);
5>	UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCHS-RSRP result (priority group 2);
5>	UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 2);
5>	the cell detected by the UE as defined in 5.8.6.3 (priority group 3);
5>	UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, starting with the UE with the highest PSBCH-RSRP result (priority group 4);
5>	UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 5);
5>	Other UEs, starting with the UE with the highest S-RSRP result (priority group 6);
4>	if sl-SyncPriority corresponding to the concerned frequency is set to gnss, and sl-NbAsSync is set to false:
5>	UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP result (priority group 1);
5>	UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCHS-RSRP result (priority group 2);
5>	UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 2);
5>	Other UEs, starting with the UE with the highest PSBCH-RSRP result (priority group 3);
NOTE 2:	How the UE achieves subframe boundary alignment between V2X sidelink communication and NR sidelink communication/discovery (if both are performed by the UE) is as specified in TS 38.213, clause 16.7.



Proposal: RAN2 provides an answer to the question on RAN4 LS [1] as follows:
· It is not preferred to select one of the options listed in RAN4 LS. From RAN2’s perspective, it is reasonable that upon exceeding the maximum allowed CCA failures during Tevaluate,SLSS_CCA, the UE does not consider the current SyncRef UE as valid and performs the procedure to reselect the new synchronisation reference as specified in TS 38.331.

3. Conclusion
In this contribution, we discussed how RAN2 provides feedbacks on RAN4’s question in LS [1]. The following proposal is given.

Proposal: RAN2 provides an answer to the question on RAN4 LS [1] as follows:
· It is not preferred to select one of the options listed in RAN4 LS. From RAN2’s perspective, it is reasonable that upon exceeding the maximum allowed CCA failures during Tevaluate,SLSS_CCA, the UE does not consider the current SyncRef UE as valid and performs the procedure to reselect the new synchronisation reference as specified in TS 38.331.
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