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1	Introduction
During RAN-P #98-e meeting, the WID: NR sidelink evolution [1] was revised and RAN4 is supposed to work the corresponding requirements. Last RAN4 meeting had a general discussion and consensus for sidelink unlicensed operation [2]. This contribution will give our further considerations on this objective.
2	Discussion
	Issue 1-1: Transmit timing error requirement
· RAN4 needs to investigate if existing timing error requirement can be reused based on RAN1’s conclusion for S-SSB transmission design.

	If the UE uses a reference cell on a carrier frequency subject to CCA for deriving the UE transmit timing, then the UE shall meet all the transmit timing requirements defined in clause 7.1.2 provided that the reference cell is available at the UE. If the reference cell is not available at the UE on a carrier frequency subject to CCA, then the UE is allowed to transmit in the uplink provided that the UE meets all the transmit timing requirements defined in clause 7.1.2; otherwise the UE shall not transmit any uplink signal.


In current TS 38.133, four timing error requirements are specified considering different synchronization reference sources. When GNSS, NR cell or E-UTRAN cell is used as synchronization reference source, the synchronization signals are from GNSS or Uu-link, which is the same as legacy scenario. When SyncRef UE is used as synchronization reference source, the S-SSB transmitted from SyncRef UE may be postponed or dropped due to LBT failure. For Uu-link, the SSB transmission from reference cell may be postponed due to LBT failure, but the same UE transmit timing requirement are applicable to both licensed carrier and unlicensed carrier subject to CCA as shown above. Then for SL-U, the timing error requirements will not be impacted as long as the S-SSB from SyncRef UE is available and detected.  
Proposal 1: UE transmit timing error requirements for NR SL could be reused for SL-U provided the SyncRef UE is available at the UE.
	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.
Issue 2-2: Requirement when exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission
· RAN4 to continue discussion whether and how to define requirement and procedure when exceeding the maximum allowed LBT failure during evaluation to initiate/cease SLSS transmission


During last meeting, the measurement period for SL-U is discussed and the similar approach to extend measurement period used in NR-U was agreed. One leftover issue is when exceeding the maximum allowed LBT failure during evaluation to initiate/cease SLSS transmission. We think no requirement should apply in this case. When the number of unavailable SMTC occasions exceeds the upper limit in NR-U, e.g. e.g. LPSS/SSS max and Lind, UE is not required to meet the corresponding requirements. We don’t see much difference between NR-U and SL-U. UE procedures to stop or initiate SLSS transmission should be determined by RAN2 spec and RAN4 cannot make decision for them.
Proposal 2: When exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission, UE is not required to meet the corresponding measurement requirements.
	Issue 2-4: First SLSS transmission
· RAN4 to continue discussion whether to introduce additional time or condition for initial SLSS transmission after evaluation period due to LBT failure.

	A.9.1.2.2.2	Test Requirements
The S-SSB transmission initiation delay is defined as the time from the beginning of time period T2 up to the moment when the UE initiates the S-SSB transmission.
The S-SSB transmission initiation delay shall be less than 0.8 s.
The S-SSB transmission cease delay is defined as the time from the beginning of time period T3 up to the moment when the UE ceases the S-SSB transmission.
The S-SSB transmission cease delay shall be less than 0.8 s.
The rate of correct initiation/cease delay of S-SSB transmissions observed during repeated tests shall be at least 90%.
NOTE:	The initiation/cease delay of S-SSB transmissions can be expressed as: Tevaluate,SLSS + S-SSB period,
Where:
-	Tevaluate,SLSS = 0.64 sec (as specified in clause 12.3.1.4);
-	S-SSB period = 160ms.


For NR SL in licensed band, delay requirements for initial SLSS transmission is not considered. The reason, in our understanding, is that the conditions for SLSS transmission is complicated. The situation for NR SL-U is more complicated by considering LBT failures. The delay requirements, if introduced, should be subjected to many conditions. Moreover, we don’t think any UE functionality needs to be verified by such the delay requirements. Even though UE does not transmit SLSS for a quite long duration due to many successive LBT failures, it only means the channel is too busy while the functionality of SLSS transmission is still workable. However, we understand the motivation to introduce additional delay for the initial SLSS transmission due to LBT failure. Considering that the existing initiation/cease delay of SLSS transmission is defined as Tevaluate,SLSS + S-SSB period as shown above, we can compromise to extend the total initiation delay of SLSS transmission in the test case. 
Proposal 3: Not introduce core requirements of additional time or condition for initial SLSS transmission. And further discuss whether to extend the total initiation delay of SLSS transmission in the test case, e.g. Tevaluate,SLSS + (1+z) S-SSB period. 
	Issue 3-1: Requirements for Tdetect, SyncRef UE_V2X and allowed drop rate
· Extend detection period considering S-SSB not available due to LBT failure during the detection period
· FFS: allowed Tx dropping rate and Rx dropping rate
· FFS: Maximum allowed LBT failure
· 	For SL DRX and SL non-DRX case, it will be discussed based on above bullets.


During Tdetect, SyncRef UE_V2X, UE is required to identify newly detectable SyncRef UEs. This procedure is similar as neighbour cell detection for cell reselection and the maximum allowed LBT failures should be defined.
Proposal 4: Maximum allowed LBT failures should be defined for Tdetect, SyncRef UE_V2X. 
With the extended detection period, the current dropping rate or aggregate window length should also be updated accordingly. For example, when UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly, the detection period is defined as 1.6s (10 S-SSB period) and the maximum SLSS transmission dropping rate is 30% assuming that the newly SyncRef UEs can be identified within 3 S-SSB periods. If the detection period is extended by one S-SSB period due to LBT failure, SLSS transmission dropping rate will be higher than 30%.
Proposal 5: Update dropping rate or aggregate window length for Tx/Rx dropping after the extended detection period is stable.
[bookmark: _GoBack]3	Conclusion
This contribution gave our views on core requirements for SL-U and the following proposals:
Proposal 1: UE transmit timing error requirements for NR SL could be reused for SL-U provided the SyncRef UE is available at the UE. 
Proposal 2: When exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission, UE is not required to meet the corresponding measurement requirements.
Proposal 3: Not introduce core requirements of additional time or condition for initial SLSS transmission. And further discuss whether to extend the total initiation delay of SLSS transmission in the test case, e.g. Tevaluate,SLSS + (1+z) S-SSB period. 
Proposal 4: Maximum allowed LBT failures should be defined for Tdetect, SyncRef UE_V2X. 
Proposal 5: Update dropping rate or aggregate window length for Tx/Rx dropping after the extended detection period is stable.
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