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1 Introduction
In last RAN4#106 meeting, initial discussion on RRM core requirements for NR sidelink evolution was conducted and a way forward was agreed in [1]. The agreed studies concerns SL unlicensed operation are capture below:
	3. Sidelink unlicensed band
<Way forward >: RAN4 to continue discussion whether and how to define the following requirements considering SL-U operation
· [bookmark: OLE_LINK1]UE transmit timing
· Initiation/Cease of SLSS transmission
· Selection/Reselection of V2X synchronization reference source
· L1 SL-RSRP measurement
· Congestion control measurements
· Interruption
· Scheduling availability

<Agreement >: Other issues due to LBT
· FFS: Conditions when SLSS occasion can be considered as available or unavailable 
· FFS: UE behavior when experiencing large number of missing SLSS due to LBT failures



Based on the WF, we provide our further consideration of RRM core requirements for SL unlicensed operation in this contribution.
2 Discussion
The Rel-18 sidelink enhancement is to enable NR SL to operate in the FR1 unlicensed band, while the Uu link is restricted to operate only in the licensed band. Therefore, from our knowledge, the RRM impacts are mainly on the requirements where the SyncRef UE is selected as synchronization reference source.
UE transmit timing
For timing requirement with SyncRef UE as synchronization reference source in section 12.2.5 of TS38.133, Te requirement is relevant to the S-SSB BW. In out understanding, the potential impact on timing requirement mainly depends on the new S-SSB transmission design which is still under discussion in RAN1. The latest agreements reached in RAN1 are captured below:
	Agreement
For S-SSB transmission within 1 RB set, down-select to one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set, e.g. whether 1 or 2 interlaces will be used for S-SSB
· [bookmark: OLE_LINK7]Option 3-1: Transmit S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap between repetitions is (pre-)configured or pre-defined, value of N (e.g., N=2), how to reduce PAPR, etc.
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS.


To meet the OCB requirement, 3 alternative solutions are to be down-selected for S-SSB transmission based on the above RAN1 agreements. For option 1-1 and option A, the S-SSB actual BW is expected to be the same as legacy transmission, so we think current Te requirement could be reused. However, if RAN1 goes with option 3-1, the S-SSB would be repeatedly transmitted in time domain, which means the S-SSB BW is extended. In this way, the Te requirements may be impacted in our understanding. All in all, RAN4 need to wait for RAN1’s final conclusion on the S-SSB transmission.
Proposal 1: RAN4 to check the potential RRM impact on Te requirements after RAN1 determining the S-SSB transmission design.
Initiation/Cease of SLSS transmission
In Rel-16 NR-U, the RRM measurement requirements are defined in the extension way to account for the unavailable measurement samples due to LBT failure. Generally, we think similar framework of RRM measurement requirements for NR-U could be used as starting point for SL-U.
[bookmark: OLE_LINK3]For the initiation/cease of SLSS transmissions with SyncRef UE as synchronization reference source in section 12.3.1.4, the PSBCH-RSRP measurement related requirements should be specified for SL-U scenario. Following the similar way as NR-U, the evaluation period is expected to be extended to account for the LBT failure.
Proposal 2: Requirements for initiation/cease of SLSS transmissions with SyncRef UE as synchronization reference source need to be extended considering the LBT failures.
Selection/Reselection of V2X synchronization reference source
[bookmark: OLE_LINK5]For the selection/reselection of sidelink synchronization reference source, the current requirements are specified for synchronized case and asychronized case separately. In both cases, the dropping rate and the SyncRef UE detection time are defined. 
For the SyncRef UE detection time, we think it is reasonable to follow the same logic as NR-U to extend the current requirements by accounting for the LBT failures.
[bookmark: OLE_LINK2]For the dropping rate, the NR-U way may not be directly reused. Based on our understanding, the TX dropping rate are derived by the SyncRef UE identification time dividing the SyncRef UE detection time. To account for the LBT failure, both SyncRef UE identification time and SyncRef UE detection time may need to be extended. In this way, the TX dropping rate requirement should be modified considering the extension of both SyncRef UE identification time and SyncRef UE detection time. The RX dropping rate is defined for PSBCH monitoring of target SyncRef UE. We think it should be conducted after successful LBT.
So, we think RAN4 need to further study how to define the dropping rate requirements for selection/reselection of V2X synchronization reference source considering the LBT failure. 
Proposal 3: The requirements of SyncRef UE detection time for Selection/Reselection of V2X synchronization reference source need to be extended considering the LBT failures.
Proposal 4: The TX dropping rate requirement should be modified considering the extension of both SyncRef UE identification time and SyncRef UE detection time.
Proposal 5: RAN4 to reuse the legacy Rx dropping rate requirements for SL-U.
L1 SL-RSRP measurement
For L1 SL-RSRP measurements, based on our understanding, the LBT procedure will be performed by UE before transmitting on the selected resource, so the L1 SL-RSRP measurement for sensing or pre-emption will not be impacted. 
Proposal 6: The legacy requirements for L1 SL-RSRP measurement could be reused for SL-U.
Congestion control measurements
For congestion control measurements, the main impact exists in the RSSI measurement. Here we capture the latest agreements in RAN1:
	Agreement
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· The location of 1st starting symbol can be (pre)configured from {#0,#1,#2,#3,#4,#5,#6} per BWP
· By default (if no (pre)configuration), the location of the 1st starting symbol is symbol#0
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7} per BWP
· It shall be configured such that within a slot, the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 6
· It shall be configured such that within a slot, the 2nd starting symbol is later than the 1st starting symbol
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
· Note: assume symbol index in a slot starts from #0


Refer to TS 38.215, SL-RSSI is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol. According to the definition, the SL-RSSI is impacted by the total number of symbols configured for PSCCH and PSSCH. Based on the above RAN1 agreements, 2 candidate starting symbols for a PSCCH/PSSCH transmission are introduced. Due to the uncertainty of LBT failure, the total number for PSCCH and PSSCH cannot be predicted by UE. In this way, the current SL RSSI definition may need to be revised for SL-U.
Proposal 7: RAN4 to study the impact on SL RSSI measurement for SL-U considering the 2 candidate starting symbols for a PSCCH/PSSCH transmission.
3 Conclusion
Proposal 1: RAN4 to check the potential RRM impact on Te requirements after RAN1 determining the S-SSB transmission design.
Proposal 2: Requirements for initiation/cease of SLSS transmissions with SyncRef UE as synchronization reference source need to be extended considering the LBT failures.
Proposal 3: The requirements of SyncRef UE detection time for Selection/Reselection of V2X synchronization reference source need to be extended considering the LBT failures.
Proposal 4: The TX dropping rate requirement should be modified considering the extension of both SyncRef UE identification time and SyncRef UE detection time.
Proposal 5: RAN4 to reuse the legacy Rx dropping rate requirements for SL-U.
Proposal 6: The legacy requirements for L1 SL-RSRP measurement could be reused for SL-U.
[bookmark: _GoBack]Proposal 7: RAN4 to study the impact on SL RSSI measurement for SL-U considering the 2 candidate starting symbols for a PSCCH/PSSCH transmission.
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