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In the last RAN4 meeting good progress was reached in defining the necessary RRM requirements for sidelink operation on unlicensed spectrum. The agreements were captured in [1] and CRs were agreed in [2]. 
There are still few remaining issues which are discussed in the contribution. 
Discussions of RRM core requirements

Requirement when exceeding the maximum allowed LBT failures
Following was capturd as FFS in [1]:
	Issue 4-3: Requirement when exceeding the maximum allowed LBT failures
<FFS>
· Option 1: Discuss UE behaviour when y exceeding y_max for measuring the PSBCH-RSRP of the current selected SyncRef UE



It is recalled that RAN4 already discussed the UE behavour when the maximum allowed LBT failures during Tmeasure,PSBCH-RSRP occurs, and following was agreed in [3]. 
	Issue 4-4: Requirement when exceeding the maximum allowed LBT failures
<Agreement>
· 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.






It is also noted that this UE beahiour was also captured in the big CR as shown below [2]:
	Table 12.4A-1: PSBCH-RSRP measurement period for intra-frequency SyncRef UE
	SL-DRX cycleNote 1 [ms]
	Tmeasure,PSBCH-RSRPNote 3 [ms]

	No SL-DRX
	(2 + y)*160

	SL-DRX cycle ≤ 160ms
	(2 + y)*160

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

	Note 1:	If multiple SL-DRX cycles are configured, the SL-DRX cycle is the shortest one.
Note 2:     y is the S-SSB periods in which the SLSS is not available due to CCA failures, where y ≤ y_max and y_max = [2].
Note 3:     Upon y exceeding y_max, the UE shall not reselect to the measured candidate SyncRef UE based on the measurement result.






Therefore our view is that the current agreement is sufficient and we do not see any need to define additional UE behaviour. 

· Proposal #1: No need to define additional UE behaviour when y exceeding y_max for measuring the PSBCH-RSRP of the current selected SyncRef UE. 

Requirements for fast sync SyncRef UE detection
The issue of long detection time of SyncRef UE when operating in unlicsened operaton was brought up and solutions allowing the UE to drop more SLSS transmissions was proposed in [4]. We do acknowledge that the legacy dropping rate when performing the SyncRef UE detection was designed for different use case than the indoor unlicsened operation. Therefore, it is reasonable to revisit those requirements if performance of SL-U can be enhanced. The SL-U scenario is described as typically indoor applications with limited mobility with sync clusters in [4]. For such scenario, we are open to consider relaxed dropping rate compared to the legacy requirements to allow faster Sync Ref UE detection. The exact values need more discussions. 

· Proposal #2: RAN4 to consider relaxed dropping rate of SLSS transmissions to allow faster SyncRef UE detection. 


Impact on RRM requirement due to new S-SSB design
The RRM impact of the new S-SSBs design was discussed at last meeting. The new design allows repetition of S-SSBs in the frequency domain within a RB set. One of potential improvement mentioned was improved PSBCH-RSRP measurement accuracy. For example, it was shown in [5] that the 4 repeated S-SSB based PSBCH-RSRP measurement accuracy can be improved compared to a single S-SSB based measurement accuracy. Since RSRP measurements are used in various procedures of sidelink operation including SyncRef UE selection/reselection and evaluation for initiating/ceasing SLSS transmissions, an improved measurement accuracy may yield benefits for both system performance as well as UE power consumption. Therefore, we suggest to further study the measurement accuracy improvements based on the new S-SSB design. 
 
·  Proposal #3: RAN4 to evaluate the sidelink RSRP measurement performance using the new S-SSB design. 

UE beahviour for initiation/cease of SLSS with CCA
According to the legacy requirements, the sidelink UE is required to evaluate the PSBCH-RSRP during an evaluation period and trigger transmission/cease of SLSS. RAN4 discussed the UE behaviour upon exceeding the maximum allowed LBT failures during this evaluation period. Different options were discussed which included stopping transmission of SLSS, , initiate transmitting SLSS outcome etc. Based on the discussions RAN4 sent a LS to RAN2 asking for recommendation on the expected UE behaviour upon exceeding the maximum allowed LBT failures, see [6]. RAN4 has received a reply LS with RAN2 feedback on expected UE behaviour as follows in [7]:

	In RAN4 LS R4-2314351, RAN4 has discussed RRM requirements for following sidelink procedure:
· Procedure for initiation/cease of SLSS transmissions
For the three options listed in the RAN4 LS R4-2314351
· Option 1: cease all SLSS transmissions,
· Option 2: initiate SLSS transmissions, 
· Option 3: UE keeps current SLSS transmission status,
based on the current RRC spec (i.e., clause 5.8.6.2 of TS 38.331), RAN2 has the following understanding. 
When the maximum evaluation period for initiation/cease of SLSS transmission measurement has been reached and the number of available SL SS transmission occasions during this maximum evaluation period is not enough to derive an accurate PSBCH-RSRP measurement result to compare with syncTxThreshOoC, the PSBCH-RSRP of the current SyncRef UE is lower than the minimum requirement defined in TS 38.133 ( i.e., number of available SLSS transmission occasions due to its SL LBT failure is not sufficient during the PSBCH-RSRP measurement period). In this case, the current SyncRefUE is considered invalid, and the UE is expected to reselect a different SyncRefUE per TS38.331. 
Therefore, none of the above options is suitable to what’s described above based on the TS 38.331. That is, if the number of LBT failures exceeds the maximum allowed LBT failures during the evaluation period for initiation/cease of SLSS transmission, the UE is expected to reselect to a new synchronization reference source.  RAN2 would like to inform RAN4 of the above RAN2’s understanding, and respectfully suggest RAN4 to consider this into RAN4’s further decision. 




According to the RAN2 feedback [7], the sidelink UE is expected to perform reselection of syncrhonization reference source when the maximum number of LBT failures are reached during the evaluation period to initiate/cease SLSS transmission. We have prepared a CR to capture this behaviour in our compainion paper. 
Summary
In this contribution we have discussed the open issues of sidelink unlicensed operation which were identified in [1]. Based on the discussions, we have made following proposals:

· Proposal #1: No need to define additional UE behaviour when y exceeding y_max for measuring the PSBCH-RSRP of the current selected SyncRef UE. 
· Proposal #2: RAN4 to consider relaxed dropping rate of SLSS transmissions to allow faster SyncRef UE detection. 
· Proposal #3: RAN4 to evaluate the sidelink RSRP measurement performance using the new S-SSB design. 
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