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1. Introduction

In last RAN1 meeting, some agreements and conclusions have been achieved on channel access mechanism on supporting NR from 52.6GHz to 71 GHz [1]. 

Conclusion:
The OCB requirement of draft version v2.1.20 of EN 302 567 implies that 

· Device supports one or multiple declared nominal channel bandwidths. 

· For each declared nominal channel bandwidth, RAN1 design should support at least one physical layer signal/channel transmission that occupies at least 70% of the nominal channel bandwidth. 

· FFS: Mapping of nominal channel bandwidth to bandwidth definitions in NR.

Conclusion:

The RAN1 understanding of the CCA check procedure in draft v2.1.20 of EN 302 567 is as follows:

· When performing CCA before initiating transmission, during count down, when an observation slot fails ED, the counter freezes, and will continue count down 8us after the interference is detected to be gone

Agreement:
· For gNB/UE to initiate a channel occupancy, both channel access with LBT mechanism(s) and a channel access mechanism without LBT are supported

· FFS: LBT mechanisms such as Omni-directional LBT, directional LBT and receiver assisted LBT type of schemes when channel access with LBT is used.

· FFS: If operation restrictions for channel access without LBT are needed, e.g. compliance with regulations, and/or in presence of ATPC, DFS, long term sensing, or other interference mitigation mechanisms

· FFS: The mechanism and condition(s) to switch between channel access with LBT and channel access without LBT (if local regulation allows)

Agreement:
Use the LBT procedures in draft v2.1.20 of EN 302 567 as the baseline system evaluation with LBT

· Enhancements to ED threshold, contention window sizes etc. can be considered as part of the evaluations.

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 in EN 302 567 and NR-U below 6GHz, LBT has no directionality. Considering that omnidirectional LBT above 52.6GHz will bring over protection, directional LBT is proposed by different companies. Obviously, with the introducing of directional LBT at transmitter, interference over protection problem could be mitigated. 
According to the current LBT design for NR-U, there are two types of LBT: CAT2 LBT and CAT4 LBT. For the design of 52.6-71GHz, different LBT type should also be used for different signals and channels. CAT2 LBT contains only one channel detection and the end time is fixed. If directional LBT is combined with CAT2 LBT, LBT process for multiple directions can be operated synchronously. When interference is detected in some directions, data transmission could carry out in the directions without interference. For each CAT2 based directional LBT, a time variable LBT mechanism could be considered, that is, LBT number and directions contained in each LBT can be different.
Proposal 1: CAT2 based directional LBT could be considered for 52.6-71GHz.

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.
According to the CAT4 LBT design for NR-U and EN 302 567, one CAT4 like LBT includes multiple channel energy detection and the detection time of each CAT4 like 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 CAT4 based directional LBT is that one LBT process contains multiple directions. The directions containing in each CAT4 LBT could be different.
Proposal 3: The mechanism for CAT4 based directional LBT should be considered and the detail design could be FFS.
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, some companies propose one mode that aligns with or comparable WiFi 11ad channels of 2.16GHz bandwidth. If such mode is supported by one LBT bandwidth, only SCS 960kHz with more than 150 RB could match such a wide bandwidth requirement. One alternative solution is to support a 2GHz bandwidth with multiple LBT bandwidth and CA. The numbers of LBT bandwidth and CA could be depend on SCS.
Proposal 4: One mode that aligns with or comparable WiFi 11ad channels of 2.16GHz bandwidth could be supported by CA and multiple LBT bandwidth.

As for the design of LBT bandwidth, small LBT bandwidth will lead to high LBT overhead. In order to match different type of services and multiple SCS, multiple LBT bandwidth could be considered. A flexible LBT bandwidth selection mechanism could be considered for unlicensed band operation within 52.6-71GHz.
Proposal 5: 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 be considered for 52.6-71GHz.

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

Proposal 3: The mechanism for CAT4 based directional LBT should be considered and the detail design could be FFS.
Proposal 4: One mode that aligns with or comparable WiFi 11ad channels of 2.16GHz bandwidth could be supported by CA and multiple LBT bandwidth.

Proposal 5: Multiple LBT bandwidth could be considered for unlicensed band operation within 52.6-71GHz.
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