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1	Introduction
RRM impact of Rel-18 WI on sidelink evolution was discussed at last meeting which resulted in good progress. The identified impact was summarized in [1]. In this contribution, we provide our further analysis on some of those issues. 
2	Discussions
Unavailability of SyncRef UE
The term unavailability of SyncRef UE was discussed at last meeting and following agreements were reached [1]:
	Issue 1-1: The term of SyncRef UE is not available
< Agreement>
· The term S-SSB period in SL-U is not available at the UE refers to the S-SSB period in which all the candidate S-SSB positions are not available; otherwise the S-SSB period in SL-U is considered as available at the UE.
· FFS: The term SyncRef UE in SL-U is not available at the UE refers to when all the candidate S-SSB positions in every S-SSB period are not available during the last y ms; otherwise the SyncRef UE in SL-U is considered as available at the UE.



The difference between the agreement in the first bullet and FFS in the second bullet is the time duration during which the candidate S-SSB positions are not considered unavailable. Our view is that the definition in the second bullet is clearer since it is important to specify the time period over which the UE shall evaluate the availability of SyncRef UE. Without such time limitation, it is not clear to the UE for how long the evaluation shall be done and when the SyncRef UE shall be considered unavailable which may lead to different outcomes in the implementations. We therefore propose to update the previous agreement as follows:

The term SyncRef UE in SL-U is not available at the UE refers to when all the candidate S-SSB positions in every S-SSB period are not available during the last y ms; otherwise the SyncRef UE in SL-U is considered as available at the UE.

Transmit timing requirements
Following agreements were reached for the transmit timing error requirements at last meeting[1]:
	Issue 2-1: Transmit timing error requirement
<Agreement>
· Reuse existing Te requirements of UE transmit timing of SyncRef UE as a synchronization reference source for SL-U with 15kHz and 30kHz SCS, and FFS for 60kHz SCS
· The conditions to apply the requirements are 
· for non-DRX case when using SyncRefUE as the synchronization reference source, the SL UE shall meet the (Te) timing requirements provided that at least [one] S-SSB is available at the UE during the last [160] ms.



Given the above agreement, the support for 60 kHz SCS remain open. Our view is that RAN4 shall align to the agreements of other working groups. In our understanding 60 kHz SCS is included in RAN1 agreements as shown below [RAN1#112-bis-e:
	Agreement
For 15 kHz, 30kHz and 60kHz SCSs, a set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured or pre-defined in the spec (to be down-selected) separately for transmission within COT and transmission outside COT.



Therefore 60 kHz SCS shall also be considered in the RAN4 requirement work. It is also noteworthy that the previous agreement only considers the non-DRX case. The side conditions for the DRX case needs to be clarified. When configured with DRX, the term the SyncRefUE not available at the UE refers to the number of DRX cycles in which at least one occasion containing the sidelink synchronization reference signal (SL-SS) of the SyncRef UE is not available at the UE during one time period (e.g. discovery burst transmission window) due to the CCA failures. In addition, the UE is not required to determine the availability of the SyncRefUE more frequent than once per DRX cycle.
  
When using SyncRef UE as a synchronization reference source for SL-U with 60kHz SCS, the existing requirements shall apply. 

Initiation/cease of SLSS transmission
Section 12.3 in TS 38.133 contains requirements for the UE to initiate/cease SLSS transmission when using different type of synchronization reference sources. RAN4 reached an agreement to extend these requirements to account for the LBT failures as follows [1]:
	Issue 2-1: Requirements for SyncRef UE as synchronization reference source
· Extending the measurement period to 4+x S-SSB periods, x is the S-SSB periods in which the SLSS is not available due to LBT failures, and is capped by x_max. FFS for detailed description and x_max.



The parameters x and x_max refer to the number of LBT failures and maximum number of LBT failures allowed during the measurement/evaluation period. The value of x_max is FFS. RAN4 needs to agree on the definition of x and x_max. Following options were discussed at last meeting with no agreement [1]:

	· Option 1: More RAN1 progress is necessary to determine the value of x_max in the measurement period requirements
· Option 2: The number of S-SSB occasions within the S-SSB period should be considered to define LSLSS,max (x_max) for initiation/cease of SLSS transmission requirements.
· Option 3: RAN4 to introduce x_max= [4] for requirements of SyncRef UE as synchronization reference source.
· Option 4
· x is the number of S-SSB occasions not available at the UE during Tevaluate,SLSS,SL-U for S-SSB evaluation, where x ≤ x_max
· x_max = 5 for no SL-DRX or SL-DRX cycle ≤ 160ms, x_max = 3 for SL-DRX cycle > 160ms
· Option 5
· RAN4 can consider extending the evaluation period Tevaluate,SLSS  by x S-SSB periods or SL-DRX cycles, where x and x_max could be determined, for example, based on the priority level of the synchronization source or other criteria for associating values for x and x_max.
· RAN4 should also consider extending the measurement period requirement based on the S-SSB design consideration once agreed in RAN1.
· Option 6: The maximum number of allowed LBT failures during the evaluation period to initiate/cease SLSS (X_max) is defined as 32 for all DRX cycles.



We support option 4, i.e. x_max is 5 for no SL-DRX or SL-DRX ≤ 160 ms, and x_max is 3 for other DRX cycles. This is also in line with how NR-U requirements were defined where the maximum allowed LBT failures depend on the configured DRX cycles.
 
· x is the number of S-SSB occasions not available at the UE during Tevaluate,SLSS,SL-U for S-SSB evaluation, where x ≤ x_max
· x_max = 5 for no SL-DRX or SL-DRX cycle ≤ 160ms, x_max = 3 for SL-DRX cycle > 160ms

RAN4 also discussed the UE behaviour upon exceeding the maximum allowed LBT failures during the evaluation period. Different options were discussed which include stop transmitting SLSS regardless of the evaluation outcome, initiate transmitting SLSS regardless of evaluation outcome etc. We support the latter since being unable to perform the evaluation fully due to frequent LBT failures is similar to instable operating scenario. It is important to define clear UE behaviour for this case instead of leaving it to implementation since different UEs may follow different behaviour which may also create interference to other devices. 
UE should initiate the SLSS transmission after reaching maximum unavailable S-SSB periods and the source SyncRef UE is available at UE

With above proposal, there is no need to define any additional requirement on additional time or condition for initial SLSS transmission after evaluation period as discussed at previous meeting.

No need to define additional time or condition for initial SLSS transmission after evaluation period due to LBT failure.

Selection / Reselection of V2X synchronization Reference source

Following agreements were reached wrt to the measurement period requirements [1]:
	Issue 4-4: Requirement for Tmeasure, PSBCH-RSRP
<FFS>
	For information what is the value ‘y’ and ‘y_max’, the agreement for requirements for Tmeasure,PSBCH-RSRP in the last RAN4 meeting is as follow:
	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


· y is the S-SSB periods in which the SLSS is not available due to LBT failures and FFS for detailed description and y_max which is capped.


· Proposals 
· Option 1: More RAN1 progress is necessary to determine the value of y in Tmeasure, PSBCH-RSRP.
· Option 2: The number of S-SSB occasions within the S-SSB period should be considered to define LPSBCH,max (y_max) for initiation/cease of SLSS transmission requirements, and LPSBCH,max can use the values of LSLSS,max.
· Option 3: 
· y is the number of S-SSB occasions not available at the UE during Tevaluate,SLSS,SL-U for S-SSB evaluation, where y ≤ y_max.
· y_max = 3 for no SL-DRX or SL-DRX cycle ≤ 160ms, y_max = 2 for SL-DRX cycle > 160ms
· Option 4: RAN4 should consider extending the Tmeasure,PSBCH-RSRP by y, capped by y_max. where UE can consider y and y_max based on the priority level of synchronization source, others solution can be also considered.
· Option 5: The maximum number of allowed LBT failures during the measurement period Tmeasure,PSBCH-RSRP in reselection requirements of SyncRef UE is defined as 16 for all DRX cycles

Issue 4-5: Requirement when exceeding the maximum allowed LBT failures
<FFS>
· Proposals
· Option 1: Not to define additional requirement or procedure when exceeding the maximum allowed LBT failure for selection/reselection of V2X synchronization source
· Option 2: The UE shall stop using that SyncRefUE as the synchronization reference source upon exceeding the maximum allowed LBT failures during Tmeasure,PSBCH-RSRP.



In line with earlier agreement to extend the measurement period, we support option 3 as follows:

· y is the number of S-SSB occasions not available at the UE during Tevaluate,SLSS,SL-U for S-SSB evaluation, where y ≤ y_max.
· y_max = 3 for no SL-DRX or SL-DRX cycle ≤ 160ms, y_max = 2 for SL-DRX cycle > 160ms
Following the method in above proposal, we do not see any need to modify the Tx or Rx dropping rate. This means the existing requirements can apply provided that the number of LBT failures are meet the above conditions.
No need to modify the Tx or Rx dropping rate provided that conditions on the maximum allowed LBT failures are met. 

The UE behaviour when exceeding the maximum number of allowed LBT failures during Tmeasure,PSBCH-RSRP was discussed at last meeting. The selection/reselection of the SyncRefUE on the SL carrier subject to CCA will be impacted due to the CCA failures on the SL carrier. Consequently, the UE will not be able to meet the existing requirements for the selection/reselection of the SyncRefUE when operating on a carrier subject to CCA when experiencing many CCA failures. For example, a UE which continues to use a SyncRefUE as a synchronization reference source even when detecting large number of CCA failures on that carrier will lead to less reliable or incorrect operations, e.g. less reliable reference timing being used for SL operation which may also create problems for other transmissions/UEs. In this case, RAN4 needs to define requirements that the UE shall stop using that SyncRefUE as the synchronization reference upon exceeding the maximum allowed LBT failures.

When exceeding the maximum allowed LBT failures during Tmeasure,PSBCH-RSRP measured on reference signals from SyncRef UE, the UE shall stop using that SyncRefUE as the synchronization reference.

L1 SL-RSRP measurement:
The L1 SL-RSRP measurement requirements are defined in clause 12.5.2, TS 38.133. The requirements comprises both measurement period and accuracy levels, where the measurement period is defined as one slot. Since only sample is needed for this measurement which is used for resource sensing, no extension is needed due to LBT failures since the requirements will apply under the conditions that the SyncRef UE is available.
The legacy requirements for L1 SL-RSRP measurement are reused for SL-U.

RSSI measurement:
Similar to the previous issue on SL-RSRP, the impact of LBT on RSSI measurement remains open for which following options were discussed at last meeting [1]:
	· Option 1: There is no impact on congestion control requirements due to SL-U operation, and the existing single-shot SL-RSSI measurement requirements can be applied.
· Option 2: The SL RSSI definition need to be revisited for SL-U considering the 2 candidate starting symbols for a PSCCH/PSSCH transmission



Since RSSI measurement is also a single-shot measurement, no impact is expected due to LBT and the requirements will apply under the conditions that SyncRef UE is available and only single sample is used. 
The legacy RSSI measurement are reused for SL-U.

Interruptions:
The last open issue is related to interruption for which we do not foresee any impact due to unlicensed operation. The unlicensed operation affects mainly the delay requirements due to unavailable sidelink reference signal/channels being transmitted. As per earlier agreements and additional proposals above, the delay requirements are extended and the requirements apply under the conditions that at least certain number of sidelink reference signals/channels are available during the measurement time. Therefore the legacy interruption requirements can be reused. 
No impact on interruption requirements due to due to sidelink operation on a unlicensed carrier.
[bookmark: _In-sequence_SDU_delivery]3	Summary
In this contribution we have discussed the RRM requirements for sidelink on unlicensed carrier subject to CCA. Based on the discussion, we have made following observation and proposal:

1. The term SyncRef UE in SL-U is not available at the UE refers to when all the candidate S-SSB positions in every S-SSB period are not available during the last y ms; otherwise the SyncRef UE in SL-U is considered as available at the UE.

When using SyncRef UE as a synchronization reference source for SL-U with 60kHz SCS, the existing requirements shall apply. 

· x is the number of S-SSB occasions not available at the UE during Tevaluate,SLSS,SL-U for S-SSB evaluation, where x ≤ x_max
· x_max = 5 for no SL-DRX or SL-DRX cycle ≤ 160ms, x_max = 3 for SL-DRX cycle > 160ms
UE should initiate the SLSS transmission after reaching maximum unavailable S-SSB periods and the source SyncRef UE is available at UE

No need to define additional time or condition for initial SLSS transmission after evaluation period due to LBT failure.

· y is the number of S-SSB occasions not available at the UE during Tevaluate,SLSS,SL-U for S-SSB evaluation, where y ≤ y_max.
· y_max = 3 for no SL-DRX or SL-DRX cycle ≤ 160ms, y_max = 2 for SL-DRX cycle > 160ms

No need to modify the Tx or Rx dropping rate provided that conditions on the maximum allowed LBT failures are met. 
When exceeding the maximum allowed LBT failures during Tmeasure,PSBCH-RSRP measured on reference signals from SyncRef UE, the UE shall stop using that SyncRefUE as the synchronization reference.
The legacy requirements for L1 SL-RSRP measurement are reused for SL-U.
The legacy RSSI measurement are reused for SL-U.
No impact on interruption requirements due to due to sidelink operation on a unlicensed carrier.
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