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Introduction
The study item of NR-based access to unlicensed spectrum was approved in RAN #75 meeting. Besides NR based license assisted access, standalone (SA) operation of unlicensed spectrum is also in the scope of this study item. In this contribution, we take a high level survey of current NR features in licensed spectrum that may have impact on unlicensed operations, with a focus on channel access mechanism since it is crucial to the efficient utilization of the unlicensed spectrum. In addition, we also share our views on wideband operation for NR-based unlicensed spectrum. This is a revision of R1-1806797. 
	Agreement: (RAN1 #93)
· For 5GHz band, a no-LBT option is beneficial for NR-U, such as for supporting fast A/N feedback, and is permitted per regulation. 
· Restrictions/conditions on when no-LBT option can be used will be further identified, e.g., in consideration of fair coexistence. 
· No-LBT option can be applied to 6GHz band if allowed by regulation
· Restrictions/conditions on when no-LBT option can be used will be further identified, if fair coexistence criterion is defined for 6GHz band
Note: Channel access mechanisms need to comply with regulations and may therefore need to be adapted for particular frequency ranges.



Discussion
In this section, we discuss the following issues related to channel access.
Short Control Signalling Transmissions
According to the following regulation from [1], short control signalling can be transmitted without applying listen-before-talk (LBT). 
	4.2.7.3.3 Short Control Signalling Transmissions (FBE and LBE)
[…]

4.2.7.3.3.2 Definition
Short Control Signalling Transmissions are transmissions used by the equipment to send management and control frames without sensing the channel for the presence of other signals.

4.2.7.3.3.3 Limits
The use of Short Control Signalling Transmissions is constrained as follows:
· within an observation period of 50 ms, the number of Short Control Signalling Transmissions by the equipment shall be equal to or less than 50; and
· the total duration of the equipment's Short Control Signalling Transmissions shall be less than 2 500 μs within said observation period.



However, from contributions submitted to previous RAN1 meetings, it is noticed that companies have different understanding of the definition of Short Control Signaling Transmissions. Unlike LTE-LAA, NR-U targets to support not only non-stand-alone (NSA) but also stand-alone (SA) operations. Thus initial access and uplink control signaling via PUCCH need to be operated on an unlicensed carrier. It is therefore beneficial to spec progress by clarifying whether the following signals belong to the category of “Short Control Signalling Transmissions.”  
[bookmark: _Ref521417478]Proposal 1: NR-U discusses whether the following signals can be regarded as Short Control Signaling Transmissions and whether they can be transmitted without channel sensing. 
· PDCCH-only transmission: e.g. short-message paging 
· Paging 
· RACH messages 

LBT for RACH in NR-U
In NR, RACH can be triggered at least under several scenarios: initial access, RRC connection re-establishment, beam failure recovery request, other system information (OSI) request, DL data arrival but uplink is out-of-sync, UL data arrival but uplink is out-of-sync or UE does not have SR resources, handover, etc. Furthermore, NR has introduced to differentiate RACH procedures based on their purposes. Specifically, RACH initiated for beam failure recovery or handover is regarded has higher priority than other purposes such initial access and RRC connection re-establishment. The differentiation of priority is carried out by applying different power ramping steps and backoff time. Msg1 retransmission in a RACH with high priority can be applied with a larger power ramping step and shorter backoff time. 
Similarly, we think shorter LBT can be applied when the initiated RACH is for more urgent purposes such as beam failure recovery or handover. To be more specific, for Msg1 PRACH transmission, we think no-LBT or one-shot-LBT can be applied since Msg1 transmission in NR-U is short. But for Msg2/3/4, considering the fair coexistence, Cat.4 LBT can be considered. When Cat.4 LBT is applied to RACH, the channel access priority can be decided by the purpose for RACH. In this way, RACH for beam failure recovery or handover is given a higher priority to access the channel than RACH for other purposes.  
[bookmark: _Ref525915919]Proposal 2: No-LBT or one-shot-LBT can be applied to PRACH transmission.  
[bookmark: _Ref525915933]Proposal 3: If Cat.4 LBT is applied to Msg2/3/4 in RACH, channel access priority class (CAPC) can be decided by the purpose of RACH. 
Conclusion
In summary, we have the following proposals regarding channel access in NR-U. 
Proposal 1: NR-U discusses whether the following signals can be regarded as Short Control Signaling Transmissions and whether they can be transmitted without channel sensing.
· PDCCH-only transmission: e.g. short-message paging 
· Paging 
· RACH messages
 
Proposal 2: No-LBT or one-shot-LBT can be applied to PRACH transmission.
Proposal 3: If Cat.4 LBT is applied to Msg2/3/4 in RACH, channel access priority class (CAPC) can be decided by the purpose of RACH.
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