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1 Introduction
NR-based Access to Unlicensed Spectrum study item has been agreed and the work has been already started. RAN2#102 meeting, it was agreed the following list of scenario for NR-U. Furthermore it was agreed to use NR licensed design as a baseline for NR-U [1].
Agreements
1:	The scope of RAN2 study include the same deployment scenarios agreed for RAN1 evaluation, namely NR-U LAA, NR-U SA, ENU-DC, NNU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band.
2	NR-U will use NR licensed design as baseline for the study of CA (for NR-U LAA case), SA, and DC (both EN-DC and NR-DC). This means we need to understand what changes are needed compared to the baseline to make unlicensed operation work.
3:	Support of asynchronous networks for will be addressed in the study (excluding the NR-U LAA case). 
4:	Changes needed to configured grants should be studied.
5:	Multiple beam operation and related procedures should be studied.
6:	RAN2 will also consider all the bands included in RAN1 study.

During the email discussion, most of companies indicated MAC area of focus including HARQ, LCP, SR/BSR and DRX. With this consideration, this contribution is discussing the impact of the uncertainty of the channel availability on the SR transmission for NR-U.
2 Discussion
The SR procedure is used by UE to transmit the BSR when UL grant is not available. The SR procedure is based on random access procedure and PUCCH based procedure. As random access procedure based SR would be discussed as generic random access procedure, we further discuss the case SR based on PUCCH. Compared with random access based procedure of SR, SR using PUCCH has the merit of the reduced amount of the resource usage. 
LAA doesn’t support SR transmission on the unlicensed carrier hence LBT has no impact to the SR operation in MAC. Since NR-U supports SA and DC deployment scenario and PCell is deployed in unlicensed spectrum the SR transmission will be subjected to LBT. 
Observation 1: SR procedure using PUCCH in unlicensed spectrum is impacted in MAC due to LBT.
In NR licensed case of PUCCH case, the UE is configured a SR occasion in a semi-static manner by RRC which may mismatch with LBT outcome. If the current SR transmission is dropped due to LBT failure then UE can only send SR at the next available SR occasion. As a result, the incurred delay may not be acceptable according to the UE’s delay requirement. Additionally, gNB has no control against LBT failure therefore the penalty of LBT failure does not distribute equally among the UEs. In RAN1#93 meeting, following agreements related to NR-U were captured in the chairman’s note [2].
Agreement:
· Single and multiple DL to UL and UL to DL switching within a shared gNB COT is identified to be beneficial and can be supported
· LBT requirements to support single or multiple switching points, include
· For gap of less than 16us: no-LBT can be used 
· Restrictions/conditions on when no-LBT option can be used will be further identified, in consideration of fair coexistence. 
· For gap of above 16us but does not exceed 25us: one-shot LBT can be used 
· Restrictions/conditions on when one-shot LBT option can be used will be further identified, in consideration of fair coexistence. 
· For single switching point, for the gap from DL transmission to UL transmission exceeds 25us: one-shot LBT is used 
· Further study needed on how many one-shot LBT attempts is allowed for granted UL transmission 
· FFS: For multiple switching points, for the gap from DL transmission to UL transmission exceeds 25us, one-shot LBT is used. Regulations for this option.

Based on the above RAN1 agreements, UE has to perform LBT to send SR transmission if the switching gap from DL to UL is more than 16us. If UE based LBT is used, depending on LBT success, it can be difficult to multiplex different UE's PUCCH time aligned manner. Therefore, PUCCH is sent after gNB's LBT success and within COT (channel occupied time) can be beneficial. 
Although above agreement is written DL to UL and UL to DL, our understanding is, if the gap between UL and UL are also within 16us, no LBT is required. Therefore, if UE1 and UE2 are TDMed in figure 1 within COT, as far as UE1 or any other UE occupied the symbols, no LBT is required in UE2 symbol. On the other hand, if nothing is sent in the symbol of UE1 as the possibility of UE2 assumption, consequence can be the total gap is larger than 16 usec, LBT is required for UE2 and it is not single COT Therefore, how to keep one COT is required discussion.



Figure 1: SR transmission for UE1 and UE2 in NR-U
Proposal 1: RAN2 is suggested to study whether to introduce some enhancement on SR configuration (e.g., separate SR configurations for licensed cells and unlicensed cells) and evaluate how much impact on RAN2.
3 Conclusions
In this contribution, we discussed LBT impact on SR procedure. Additionally, we ask RAN2 to discuss the following observation and proposal: 
Observation 1: SR procedure in unlicensed spectrum is impacted in MAC due to LBT.
Proposal 1: RAN2 is suggested to study whether to introduce some enhancement on SR configuration (e.g., separate SR configurations for licensed cells and unlicensed cells) and evaluate how much impact on RAN2.
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