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1. Introduction

In RAN plenary #86, a new study item on supporting NR from 52.6GHz to 71 GHz is approved. The scope of the SI includes [1]:

· Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz

· Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].

· Identify potential critical problems to physical signal/channels, if any [RAN1].

· Study of channel access mechanism, considering potential interference to/from other nodes, assuming beam based operation, in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6 GHz and 71 GHz [RAN1].

Note: It is clarified that potential interference impact, if identified, may require interference mitigation solutions as part of channel access mechanism.  

In last RAN1 meeting, some agreements on the simulation assumptions on both LLS and SLS are achieved[2]. It is also proposed for different companies to provide inputs and considerations for the following identified physical layer aspects[3]: 

· Candidate numerology (SCS, and CP length) to be supported by RAN1 specification.

· Discussions may include how RAN1 should conclude on determination of the candidate numerologies

· Discussion may also include identification of any coupling with other system parameters, such as bandwidth (number of PRB), FFT size, etc

· Candidate bandwidths (or range of bandwidth) to be supported by RAN1 specification and related considerations (e.g. maximum FFT size)

· Discussions may include how RAN1 should conclude on determination of the candidate bandwidths

· Identification of regulatory aspects to consider in channel access (and interference mitigation techniques) for 60GHz unlicensed NR operation

· Note: some examples of consideration aspects could be CCA sensitivity levels, time unit for measurement and back-off counters, access categories, channel bandwidth occupancy, LBT bandwidth, maximum output power, ED threshold, etc.

· Supported channel access and interference mitigation techniques

· Discussion may include how RAN1 should conclude on channel access schemes and/or interference mitigation techniques (e.g. omni-directional LBT, directional LBT, receiver-aided LBT, no-LBT, ATPC, etc) and identification of various consideration aspects (in the decision-making process)

· Discussions may also include whether to always mandate LBT operations or not

In this contribution, we will provide some discussions on channel access mechanism to support NR operation between 52.6 GHz and 71 GHz.
2. Discussions 
2.1 Beam based LBT
According to the existing design, LBT has no directionality. Considering that omnidirectional LBT above 52.6GHz will bring over protection, directional LBT should be considered [3]. According to the current LBT design, there are two types of LBT: CAT2 LBT and CAT4 LBT. For the design of 52.6-71GHz, CAT2 and CAT4 LBT should also be used for different channels with legacy LBT as baseline. If directional LBT is introduced, the way of using directionality will be different for CAT2 and CAT4 LBT.
2.1.1 CAT2 based directional LBT 

CAT2 LBT contains only one channel detection and the end time is fixed. This makes the LBT process based on CAT2 for multiple directions can be operated synchronously. When interference is detected in some directions, data transmission could carry out in the directions without interference. If multiple LBT directions are used at the same time, the LBT overhead will increase linearly with the increase of bandwidth. Time variable directional LBT could be considered, that is, LBT number and directions contained in each LBT can be different.
Proposal 1: CAT2 based directional LBT could contain multiple CAT2 LBT processes with different directions at the same time and frequency resource.

CAT2 LBT is used for DRS and data transmission within a COT in NR-U. If channel access mechanism for 52.6-71GHz is based on NR-U design, the directional LBT design for DRS and data transmission within a COT could be treat separately. 
For DRS transmission, LBT direction choice should combine the direction of SSB within a DRS. One LBT direction could contain multiple SSB directions. SSBs in the successful LBT directions could be sent, but SSBs in the unsuccessful LBT directions could not be transmitted. 
For CAT2 based directional LBT within a COT, the LBT results at the beginning of COT should be considered. In principle, the direction of data transmission within a COT should be a subset of success LBT directions at the beginning of the COT. 
Proposal 2: The mechanism of CAT2 based directional LBT for DRS and data transmission within a COT could be different.
2.1.2 CAT4 based directional LBT 

According to the CAT4 LBT design in 37.213, one CAT4 LBT includes multiple channel energy detection and the detection time of each CAT4 LBT is not fixed. This makes it is hard to operate multiple directional CAT4 LBT processes at the same time to access channel, due to the misalignment of CAT4 LBT end time. A reasonable way for directional CAT4 LBT is that one CAT4 LBT process contains multiple directions. The directions containing in each CAT4 LBT could be different.
Proposal 3: Multiple CAT4 based directional LBT processes should not be operated at the same time and frequency resource.
2.2 LBT bandwidth
In NR-U, LBT bandwidth is fixed for 20MHz in FR1. However, for 52.6-71GHz, a wider LBT bandwidth is required. The design of LBT bandwidth should satisfy SSB and related CORESET#0 transmission firstly, which means at least 50 RB should be contained within a LBT bandwidth. For different SCS, the required bandwidth for 50 or 100 RB is different. 
Table 1 Bandwidth with 50/100 RB for different SCS

	SCS
	50RB
	100RB

	120 kHz
	80MHz
	160MHz

	240 kHz
	160MHz
	320MHz

	480 kHz
	320MHz
	640MHz

	960 kHz
	640MHz
	1280MHz


Table 1 provides a rough bandwidth with 50/100 RB for different SCS. It is shown that one bandwidth could provide 50/100 RB for 2 SCS. If we want to support more than 2 SCS, at least multiple LBT bandwidth should be considered. Besides, the interlace design in NR-U is based on about 50/100 RB. If LBT bandwidth with irregular RB number is introduced, the design of interlace should also be enhanced.
Considering wide bandwidth supporting for 52.6-71GHz, if LBT bandwidth is too small, e.g. 40MHz, the overhead of LBT is huge. However, for different type of services, multiple SCS could be used. Then multiple LBT bandwidth could be considered to match different SCS. A flexible LBT bandwidth selection mechanism could be considered for unlicensed band operation within 52.6-71GHz.
Proposal 4: Multiple LBT bandwidth could be considered for unlicensed band operation within 52.6-71GHz.
3. Conclusion
In summary, the following proposals are provided:
Proposal 1: CAT2 based directional LBT could contain multiple CAT2 LBT processes with different directions at the same time and frequency resource.

Proposal 2: The mechanism of CAT2 based directional LBT for DRS and data transmission within a COT could be different.

Proposal 3: Multiple CAT4 based directional LBT processes should not be operated at the same time and frequency resource.

Proposal 4: Multiple LBT bandwidth could be considered for unlicensed band operation within 52.6-71GHz.
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