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Introduction
In the RAN1#102-e meeting, considering the physical layer aspects on supporting NR for 52.6 to 71GHz band, some conclusions and agreements about channel access mechanism for mmWave spectrum were obtained as following [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.
With respect to maximizing the leverage of NR FR2 based implementations in specification [2], we share our views on channel access mechanism for 52.6 to 71GHz unlicensed spectrum in this contribution.
Discussion 
For frequencies between 57GHz to 64GHz, at least a 5GHz bandwidth is available for unlicensed operation worldwide, while it can reach up to 14GHz for frequencies between 57 and 71GHz according to the regulatory requirements in different countries [3]. Fair coexistence between NR-U and the other incumbent systems in unlicensed spectrum should be the primary target of channel access mechanism design on the basis of satisfaction with specific regulations, e.g. EIRP limitations, PSD limitations, OCB requirements, LBT requirements, etc.
Compared with sub-6GHz band, diffraction and material penetration will incur greater attenuation and increase path loss dramatically in mmWave propagation, thus elevate the importance of line-of-sight(LOS) propagation, and lead to sparse-scattering characteristic of mmWave channel. Consequently, large antenna arrays with narrower beamwidth and larger gain are essential for mmWave communication to compensate the serious path loss. Beam steering at both gNB and UE can estimate direction of arrival and adaptively adjust beam direction to mitigate interference and capture target signal. Benefiting from focused energy on certain spatial directions, narrow beam can effectively enhance spatial reuse. 
Meanwhile, because of narrower beamwidth, gNB needs sweeping much more directions to cover the cell, and potential interference detection becomes even more difficult due to the different dynamic interference layout. The implementing, maintenance and updating of DL/UL beam correspondance would be more complicated than the lower frequency band case, hence, the enhancement to beam management and beamforming adaption for mmWave should be studied. 
With regard to channel access, reusing LBT based mechanism in Rel-16 NR-U seems to be a natural approach. However, omni-directional LBT could raise a problem of inaccurate CCA detection. The result based on omni-directional energy detection with predefined threshold may not necessarily represent the channel states in all directions, because the detected interference or on-going signal from certain direction(s) may not interfere in the intended transmission. Hence, directional LBT could be a reasonable method to deal with exposed nodes issue, thus increase channel access probability and mitigate interference to/from others nodes. It is also feasible with the aid of large antenna arrays and multiple RF chains in mmWave system. Further, receiver-assisted LBT is beneficial to solving the hidden nodes issue, especially for mmWave channel where high path loss makes hidden nodes issue more complicated for transmitter. Corresponding handshaking(CTS/RTS-like scheme) could be studied to feedback the LBT results from receiver and achieve fair and efficient channel access related to the other RATs.
On the other hand, counting on attenuation characteristics of channel in high frequency ranges and directional transmission/reception from the usage of large antenna arrays, LBT is not required in certain mmWave system[4]. Due to various limitations on UE devices, the beamwith of UE is normally much wider than that of gNB, i.e. beam resolution limits the ability of UE to determine the accurate directions of transmission/reception and reduce the effect of hidden node. The dense indoor deployment, as an example, also could deteriorate the effect of hidden nodes though high path loss is assumed. Hence, different scenarios should be considered to evaluate the availability of no-LBT mechanism. Generally, it is should be a tradeoff between overall system performance and overhead aiming to build robust and effective transmission.
Proposal 1: For LBT based channel access mechanism in 60GHz unlicensed band, directional LBT combining with receiver-assisted LBT should be studied in comparison to no-LBT based access mechanism.
Similar to the NR-U defined in Rel-16, the NR-U in 60GHz band could also operate in SA or NSA mode. Since up to 64 SSB beam directions and larger SCS such as 960kHz are expected to be applied in licensed and unlicensed operation for 60GHz band, the time duration of each SSB beam transmitted in the predefined direction is limited. It will substantially promote the demand for a sensitive and fast solution to beam acquisition and tracking for UE, where reliability as well as delay should be emphasized. For successful LBT based channel access assumption, with multiple beams simultaneously transmitted in different horizontal and vertical directions, parallel sweeping scheme could shorten sweeping duration and decrease block probability in channel access procedure. More generally, due to high directional beamforming used in mmWave systems, parallel beam transmission could provide a method of promoting throughput in a manner of spatial division multiplexing.
Proposal 2: Parallel beam transmissions scheme should be studied at least for SSB/DRS transmission in 60GHz unlicensed band.
For enhancement to channel access mechanism with directional LBT, considering the variation of channel states corresponding to different spatial directions and intended traffic mode, LBT parameters could be dynamically applied for gNB initiated channel occupancy, such as ED threshold and the type of LBT. gNB also could perform multiple directional LBT procedures simultaneously in different directions to mitigate the latency due to LBT, and facilitate the resource allocation for the transmission of multiple UEs during the intending COT.  
Proposal 3: For channel access mechanism with directional LBT, parallel LBT procedures in different directions could be studied to mitigate the transmission latency and increase channel access probability.
The basis of channel access mechanism without LBT such as ATPC lies in the great propagation attenuation implying minimum intended transmission power without interference to on-going transmission, whereas DFS aims to select clear channel avoiding the occupied channel by other system. The implement of ATPC channel access should be conditional upon the beamforming with high directionality of transmission/reception at transmitter/receiver, and the signal/interference scenario is decisive factor to guarantee the feasibility of the DFS as channel access mechanism for unlicensed band. Obviously, the indication of switch between different access mechanisms, if regulation allows, is necessary to the operation of NR-U system. Based on statistical measurement of channel states, at least network density and traffic load could be treated as conditions to switch between channel access with LBT and channel access without LBT.
Proposal 4: At least network density and traffic load could be studied as conditions to switch between channel access with LBT and channel access without LBT.
Conclusion
This contribution shares our views on channel access mechanism for 60GHz band, and the following proposals are made: 
Proposal 1: For LBT based channel access mechanism in 60GHz unlicensed band, directional LBT combining with receiver-assisted LBT should be studied in comparison to no-LBT based access mechanism.
Proposal 2: Parallel beam transmissions scheme should be studied at least for SSB/DRS transmission in 60GHz unlicensed band.
Proposal 3: For channel access mechanism with directional LBT, simultaneous LBT procedures for different directions should be studied to mitigate the transmission latency and increase channel access probability.
Proposal 4: At least network density and traffic load could be studied as conditions to switch between channel access with LBT and channel access without LBT.
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