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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 potential RAN4 impact from different SL procedures discussed in RAN1.
RRM requirement for SL-U
Proposal 1: UE transmit timing requirement:
· UE transmit timing: the transmit timing requirement is derived based on SLSS sampling rate and SCS, and the same requirements are applicable to unlicensed band operation given SCSs of the synchronization source and the DUT SL UE.
· The applicability rule: The UE shall meet the Te requirement for an initial transmission provided that at least one S-SSB is available at the UE during the last [160] ms.
For initiation/cease of SLSS transmissions with SyncRef UE as synchronization reference source, we have the following observations:
Observation 1: In SL-U, when the SyncRef UE experiences many LBT failures in S-SSB transmissions, the UE initiating SLSS transmission can be beneficial to keep the SL-U UE cluster synchronized.
Observation 2: 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.
Based on the above observations, we propose the following:
Proposal 2: For initiation/cease of SLSS Tx requirements:
· When exceeding the maximum unavailable S-SSB periods (allowed LBT failures) during the evaluation to initiate/cease SLSS transmission, UE is not required to meet the corresponding measurement requirements. 
· UE should initiate the SLSS transmission after reaching maximum unavailable S-SSB periods and the source SyncRef UE is available at UE
· 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 term unavailable S-SSB period refers to the S-SSB period in which all the candidate S-SSB positions are not available.
[bookmark: _Hlk131520069]For requirement on UE searching for new detectable SyncRef UE when the UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly, we can consider a similar extension as a starting point, but now there are two parameters to consider: SLSS Tx dropping rate and SLSS identification measurement time, and changes on the two values should be considered jointly to ensure that UE can measure in at least 3 S-SSB periods with SLSS available within the required measurement period.
Proposal 3: Modify the legacy requirement for UE searching for new detectable SyncRef UE when the UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly to account for number of S-SSB periods with SLSS unavailable and ensure that UE can measure in at least 3 S-SSB periods with SLSS available within the required measurement period, and at which S-SSB periods UE measures is up to UE decision. 
Based on the above proposal, we illustrate the extension of detection time in the following:S-SSB occasions (one arrow for each period)
New SyncRef UE appears
Unavailable S-SSB periods
UE search window
UE search window
1.6s detection time requirement
1st 1.6s extension
2nd  1.6s extension
UE search window


Note that whenever any of the S-SSB periods inside the UE selected search window is unavailable, the detection time extends by 1.6s, until all the S-SSB periods inside the UE selected search window are available. Therefore, we can guarantee that the UE can reliably detect the new SyncRef UE and satisfy the SLSS Tx dropping rate requirement. Based on the above observation, we propose the following requirements for a UE synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly:
Proposal 4: For a UE synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly and GNSS is configured as the highest priority source,
· [bookmark: _Hlk134119374]The UE shall be able to identify newly detectable intra-frequency SyncRef UE within (1.6+1.6*x)s if S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of 30% of its SLSS transmissions during the (1.6+1.6*x) s for the purpose of selection/reselection to the SyncRef UE.
· The values x is the number 1.6s detection windows with at least 1 unavailable S-SSB period in the three selected S-SSB period for S-SSB search, and which of the three S-SSB periods in the 1.6s detection window are selected is up to UE implementation. x is subject to a maximum value constraint.
Similar, we propose the following requirement for other cases:
Proposal 5: For other cases without directly sync to GNSS, 
· The UE shall be able to identify newly detectable intra-frequency SyncRef UE within (8+x*8)s, if S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of 6% of its data transmissions during the (8+x*8)s for the purpose of selection/reselection to the SyncRef UE.
· The value x is the number of 8s detection windows with at least 1 unavailable S-SSB period in the 480ms search windows in each 8s period, and the location of the 480ms search windows is up to UE implementation. x is subject to a maximum value constraint.
When considering common SL-U application scenarios, we have the following observations:
Observation 3: in R16 SL SyncRef UE detection time requirement, we have 
· When GNSS is the highest priority 
· When the sync source is an SyncRef UE synced directly/indirectly to GNSS: search for sync SyncRef UE is performed
· When the sync source is other SyncRef UEs: search for async SyncRef UE is performed
· When gNB is the highest priority: search for async SyncRef UE is always performed
· Common SL scenarios are indoor application scenarios without GNSS access in which search for async SyncRef UE is performed, and therefore the search time is long, up to 8s+x*8s. Note that search for async SyncRef UEs covers the search for sync SyncRef UEs, but the search time is much longer.
· Since UE doesn’t travel across different sync clusters very often in SL-U scenarios, the newly detectable SyncRef UEs are most likely sync SyncRef UEs
Based on the above observations, it is beneficial to ensure fast sync SyncRef UE detection in all SL-U application scenarios, and therefore we propose the following:
Proposal 6: 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 we propose the following enhancement:
Proposal 7: 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.
Conclusions
Proposal 1: UE transmit timing requirement:
· UE transmit timing: the transmit timing requirement is derived based on SLSS sampling rate and SCS, and the same requirements are applicable to unlicensed band operation given SCSs of the synchronization source and the DUT SL UE.
· The applicability rule: The UE shall meet the Te requirement for an initial transmission provided that at least one S-SSB is available at the UE during the last [160] ms.
Observation 1: In SL-U, when the SyncRef UE experiences many LBT failures in S-SSB transmissions, the UE initiating SLSS transmission can be beneficial to keep the SL-U UE cluster synchronized.
Observation 2: 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.
Proposal 2: For initiation/cease of SLSS Tx requirements:
· When exceeding the maximum unavailable S-SSB periods (allowed LBT failures) during the evaluation to initiate/cease SLSS transmission, UE is not required to meet the corresponding measurement requirements. 
· UE should initiate the SLSS transmission after reaching maximum unavailable S-SSB periods and the source SyncRef UE is available at UE
· 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 term unavailable S-SSB period refers to the S-SSB period in which all the candidate S-SSB positions are not available.
Proposal 3: Modify the legacy requirement for UE searching for new detectable SyncRef UE when the UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly to account for number of S-SSB periods with SLSS unavailable and ensure that UE can measure in at least 3 S-SSB periods with SLSS available within the required measurement period, and at which S-SSB periods UE measures is up to UE decision. 
Proposal 4: For a UE synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly and GNSS is configured as the highest priority source,
· The UE shall be able to identify newly detectable intra-frequency SyncRef UE within (1.6+1.6*x)s if S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of 30% of its SLSS transmissions during the (1.6+1.6*x) s for the purpose of selection/reselection to the SyncRef UE.
· The values x is the number 1.6s detection windows with at least 1 unavailable S-SSB period in the three selected S-SSB period for S-SSB search, and which of the three S-SSB periods in the 1.6s detection window are selected is up to UE implementation. x is subject to a maximum value constraint.
Proposal 5: For other cases without directly sync to GNSS, 
· The UE shall be able to identify newly detectable intra-frequency SyncRef UE within (8+x*8)s, if S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of 6% of its data transmissions during the (8+x*8)s for the purpose of selection/reselection to the SyncRef UE.
· The value x is the number of 8s detection windows with at least 1 unavailable S-SSB period in the 480ms search windows in each 8s period, and the location of the 480ms search windows is up to UE implementation. x is subject to a maximum value constraint.
Observation 3: in R16 SL SyncRef UE detection time requirement, we have 
· When GNSS is the highest priority 
· When the sync source is an SyncRef UE synced directly/indirectly to GNSS: search for sync SyncRef UE is performed
· When the sync source is other SyncRef UEs: search for async SyncRef UE is performed
· When gNB is the highest priority: search for async SyncRef UE is always performed
· Common SL scenarios are indoor application scenarios without GNSS access in which search for async SyncRef UE is performed, and therefore the search time is long, up to 8s+x*8s. Note that search for async SyncRef UEs covers the search for sync SyncRef UEs, but the search time is much longer.
· Since UE doesn’t travel across different sync clusters very often in SL-U scenarios, the newly detectable SyncRef UEs are most likely sync SyncRef UEs
Proposal 6: 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 7: 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.
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