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Introduction
In this contribution, we present our view on the scope of R18 SL enhancement.
Discussion
We have the following observations on the potential RAN4 impact from different SL procedures discussed in RAN1.
RRM core requirement for SL-U
For the definition of the term SyncRef UE is not available, we have the following proposal:
Proposal 1: The term SyncRef UE in SL-U is not available at the UE refers to when all the candidate S-SSB positions monitored in every S-SSB period are not available during the last 1280 ms; otherwise the SyncRef UE in SL-U is considered as available at the UE.
Note that the available SyncRef UE definition in SL-U is based on the following definition in NR-U:
Observation 1: NR-U has the following definition of availability of the reference cell:
In the requirements of clause 7.1.2, the term reference cell on a carrier frequency subject to CCA is not available at the UE refers to when at least one SSB is configured by gNB, but the first two successive candidate SSB positions for the same SSB index within the discovery burst transmission window are not available during at least one discovery burst transmission window, at the UE due to DL CCA failures at gNB during the last 1280 ms; otherwise the reference cell on the carrier frequency subject to CCA is considered as available at the UE.

When considering common SL-U application scenarios, we have the following observations:
Observation 2: 
· Common SL scenarios are indoor application scenarios without GNSS access in which UEs in the same area form a sync cluster, and the search for async SyncRef UE is performed.
· Since UE doesn’t travel across different sync clusters very often in SL-U scenarios, the newly detectable SyncRef UEs are most likely synchronous SyncRef UEs, while the legacy spec requires UE to perform only the asynchronous SyncRef UE search, which has a long detection time up to 8s+x*8s.
· To keep sync cluster synchronized in SL-U application scenarios, more UEs have to transmit SLSS when the current SyncRef UEs provides timing to other UEs by transmitting SLSS experiencing frequent LBT failures.
Based on the above observations, we propose the following requirement design principles:
Proposal 2: When GNSS is the highest priority and the sync source SyncRef UE is not directly or indirectly synchronized to GNSS, or when gNB is the highest priority, an SL-U UE should be allowed to drop SLSS transmission besides data transmission to search for new SyncRef UE, at least when the current synchronization source is weak or experiencing too many consecutive LBT failures.
Based on the above preferred UE behavior, we propose the following requirements for initiation/cease of SLSS Tx and SyncRef UE search:
Proposal 3: When gNB is the highest priority sync source, or when GNSS is the highest priority sync source and the source SyncRef UE is not synchronized directly or indirectly to GNSS, in addition to allowing 6% data Tx dropping, allowing 30% SLSS Tx dropping and the requirement for sync SyncRef UE detection applies. 
Note that even with sync SyncRef UE detection requirement applied, detection time can be long, especially when the newly detectable SyncRef UE experiences LBT failure, and therefore the following enhancement can be considered:
Proposal 4: Since both the sync SyncRef UE and async SyncRef UE detection times (1.6+x*1.6; 8+x*8 seconds) can be long with LBT failures of the newly detectable SyncRef UEs, we can speed up sync SyncRef UE search by allowing more SLSS Tx drop, e.g. allow 50% SLSS Tx drop and require 0.96+x*0.96 seconds detection time when the following conditions are satisfied 
No detected SyncRef UE is available, or
The RSRP of the current SyncRef UE as sync source is lower than a threshold of z.
z can follow the SLSS evaluation threshold, or a separately configured threshold.
Observation 3: Monitoring S-SSB repetition on frequency domain can increase searcher complexity by enlarging the monitoring bandwidth and adding signal combination functionalities in demodulation/decoding block. However, the lower SNR operating region can be achieved by monitoring S-SSB repetition can’t bring benefits to the system due to bottleneck in PSCCH and PSSCH decoding failures in such low SNR region.
Proposal 5: UE doesn’t require to monitor the S-SSB repetitions on frequency domain since such monitoring can’t benefit the system but will increase complexity.
RRM performance requirement for SL-U
Observation 4: From UE behavior perspective, we need to verify the following by the RRM tests:
· Whether the DUT monitors the additional S-SSB locations
· Whether the DUT extends the evaluation period after its measurement target experiences LBT failures
Based on the above observations, we propose the following:
Proposal 6: One test on initiation/cease of SLSS transmission is sufficient to verify the behavior listed in observation x.
For the accuracy requirement, we have the following proposal:
Proposal 7: Reuse RSSI accuracy requirements from NR-U for SL-U.

Conclusions
Proposal 1: The term SyncRef UE in SL-U is not available at the UE refers to when all the candidate S-SSB positions monitored in every S-SSB period are not available during the last 1280 ms; otherwise the SyncRef UE in SL-U is considered as available at the UE.
Proposal 2: When GNSS is the highest priority and the sync source SyncRef UE is not directly or indirectly synchronized to GNSS, or when gNB is the highest priority, an SL-U UE should be allowed to drop SLSS transmission besides data transmission to search for new SyncRef UE, at least when the current synchronization source is weak or experiencing too many consecutive LBT failures.
Proposal 3: When gNB is the highest priority sync source, or when GNSS is the highest priority sync source and the source SyncRef UE is not synchronized directly or indirectly to GNSS, in addition to allowing 6% data Tx dropping, allowing 30% SLSS Tx dropping and the requirement for sync SyncRef UE detection applies. 
Proposal 4: Since both the sync SyncRef UE and async SyncRef UE detection times (1.6+x*1.6; 8+x*8 seconds) can be long with LBT failures of the newly detectable SyncRef UEs, we can speed up sync SyncRef UE search by allowing more SLSS Tx drop, e.g. allow 50% SLSS Tx drop and require 0.96+x*0.96 seconds detection time when the following conditions are satisfied 
No detected SyncRef UE is available, or
The RSRP of the current SyncRef UE as sync source is lower than a threshold of z.
z can follow the SLSS evaluation threshold, or a separately configured threshold.
Proposal 5: UE doesn’t require to monitor the S-SSB repetitions on frequency domain since such monitoring can’t benefit the system but will increase complexity.
Proposal 6: One test on initiation/cease of SLSS transmission is sufficient to verify the behavior listed in observation x.
Proposal 7: Reuse RSSI accuracy requirements from NR-U for SL-U.
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