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Introduction
In the RAN1#101-e meeting, following physical layer aspects were identified as primary design considerations on supporting NR from 52.6GHz to 71GHz [1]: 
· 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 potential impacts to PHY due to the candidate numerology and bandwidths 
· Discussion may include how to address the impacts to PHY channels and procedures, such as initial access, UL/DL signal/channel, scheduling/HARQ
· 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 addition to the above consideration, several aspects have been additionally emphasized in RAN1#101-e and can be further studied as following(partly):
1. Initial access signals/channels
6. Investigation of transmissions of SS/PBCH blocks (including beam switching time)
6. SSB and CORESET#0 multiplexing
6. PRACH sequence lengths to achieve max allowed EIRP
6. non-consecutive RO within RACH slot to provide LBT gap
1. Beam management
7. Beam determination/refinement during initial access
7. Beam failure detection issues
7. DL/UL beam correspondence in licensed/unlicensed spectrum
1. Channel access
8. OCB constraints and related specification impact
8. PSD constraints and related specification impact
8. FBE operations 
8. LBT procedure with respect to {carrier BW, RB set, maximum power, ED threshold}
8. Shared COT mechanisms
8. Potential enhancements to increase the channel access opportunities
Considering the design principle of minimizing the specification burden and maximizing the leverage of NR FR2 based implementations [2], we share our views on channel access mechanism for target frequency range 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 multiplexing. 
Meanwhile, because of narrower beamwidth, gNB’s beam should sweep much more directions to cover the cell for initial access, 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 unintended signal from certain direction(s) may not interfere in the expected directional 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-aided 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. Finally, based on enhancements to LBT mechanism, corresponding handshaking scheme should be studied to share the LBT results 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: Considering the attenuation characteristics of channel from 52.6GHz to 71GHz, channel access mechanism integrating directional LBT, receiver-aided LBT with corresponding handshaking scheme should be studied as a whole in comparison to no-LBT/ATPC based access mechanism.
Similar to the NR-U defined in Rel-16, the NR-U in higher frequency ranges could 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 frequencies between 52.6GHz and 71GHz, 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. Taking into account of LBT based channel access assumption, with multiple beams simultaneously transmitted in different horizontal directions, parallel sweeping scheme could shorten sweeping duration and decrease block probability in initial access procedure. As mentioned above, multiple RF chains as well as multiple array panels in gNB also could physically enable multiple, parallel beam based transmissions. 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 transmission scheme should be studied at least for SSB transmission in unlicensed spectrum above 52.6GHz.
Conclusion
This contribution shares our views on channel access mechanism design for spectrum from 52.6GHz to 71GHz, and the following proposals are made: 
Proposal 1: Considering the attenuation characteristics of channel from 52.6GHz to 71GHz, channel access mechanism integrating directional LBT, receiver-aided LBT with corresponding handshaking scheme should be studied as a whole in comparison to no-LBT/ATPC based access mechanism.
Proposal 2: Parallel beam transmission scheme should be studied at least for SSB transmission in unlicensed spectrum above 52.6GHz.
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