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Introduction
In the RAN1#103-e meeting, some agreements about channel access mechanism related to supporting NR from 52.6 to 71GHz were obtained as following[1]:
Agreement:
It can be further discussed when specifications are developed if and how the ED threshold provided by the ETSI BRAN 302 567 should be modified to account for aspects such as transmit power, LBT bandwidth, beamforming gain, coexistence etc.
· 	Note: There is no consensus that all of the aspects above need to be considered
Agreement:
It can be further discussed when specifications are developed if 3GPP specifications should define the relationship between the LBT beam and the transmission beam or leave it as implementation. If such relationship is defined, it can also be further discussed when specifications are developed if ED threshold should be adjusted by the choice of LBT beam and transmission beam.
Agreement:
When LBT mode is used, spatial domain multiplexing of different beams is supported. The LBT requirement (if any) for spatial domain multiplexing of multiple beams can be further discussed when specifications are developed. At least the following can be considered while other LBT considerations are not excluded.
· Leave the LBT behaviour for implementation 
· One LBT beam covers all transmission beams
· Multiple LBT beams cover multiple transmission beams
Agreement:
When LBT mode is used, time domain multiplexing of DL/UL transmissions in different beams in the same COT is supported. The LBT requirement (if any) for time domain multiplexing of DL/UL transmissions in multiple beams can be further discussed when specifications are developed. At least the following can be considered while other LBT considerations are not excluded
· No additional LBT requirement defined and leave the LBT behaviour for implementation
· Perform directional or omni-directional LBT at the beginning of COT with sensing beam(s) that covers all TDM beams and with no LBT before each beam switching in the middle of COT. 
· Perform directional or omni-directional LBT at the beginning of COT with sensing beam(s) that covers all TDM beams or the first transmission beam, and additional directional LBT with sensing beam that covers the next transmission beam for each beam switching in the middle of COT.
In the RAN#90-e meeting, some objectives of work item on supporting NR above 52.6GHzhave been identified as following [2]：
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement 
[bookmark: _GoBack]Considering leveraging NR FR2 design to the extent possible [3], this contribution shares some views on channel access mechanism supporting NR from 52.6 to 71GHz unlicensed spectrum.
Discussion
Since both LBT mode and no-LBT mode channel access mechanisms are supported for gNB/UE to initiate channel occupancy in mmWave unlicensed spectrum, reusing LBT based mechanism of Rel-16 NR-U seems to be a natural approach for LBT mode operation. However, omni-directional LBT procedures could raise a problem of inaccurate CCA detection. The result of omni-directional energy detection with predefined threshold may not necessarily represent the channel states in all directions. Directional LBT or quasi-omni-directional LBT may be a more reasonable method to improve the probability of successful channel access for LBT mode operation. Hence, beam(s) based channel access procedures and subsequent transmission on corresponding beam(s) could be widely performed in mmWave band. The channel access related to different beams/directions on the same carrier should be defined in specifications for fair spatial domain and time domain multiplexing among different nodes in unlicensed spectrum. In other words, some definitions and details about directional channel access procedures, such as limitation of transmission time on certain direction and duty cycle, should be included in specifications.
Proposal 1: For the sensing/LBT beams on the same carrier with different directions, beam based channel access procedures could be performed independently in LBT mode operation.
According to the reference [4], the energy detection threshold for channel sensing is mainly determined by single channel bandwidth and the set maximum transmission power over a single channel. Different from omni-directional LBT without directional selectivity, directional LBT can depress the signals and interferences from unintended directions. Based on concurrent directional or quasi-omni-directional LBT procedures on the same carrier, simultaneous transmissions between gNB and UE(s) could be performed in a fashion similar to MU-MIMO. In this case, the maximum transmission power on each transmission beam could be different from that of single beam transmission. Thus, the threshold should be adapted correspondingly.
Proposal 2: The energy detection threshold adaptation for beam based channel access procedure should take into account the maximum transmission power difference between transmission on a single beam and multiple concurrent beams. 
If the channel is sensed to be idle by means of beam based channel access procedures, the transmission can be initiated on the channel in certain direction(s). The relationship between LBT beam and transmission beam could be classified as following:
· One-to-one mapping: one LBT beam corresponds to one transmission beam, such as the one directional LBT beam and single transmission beam.
· One-to-multiple mapping: one LBT beam corresponds to multiple transmission beams, such as the omni-directional or quasi-omni-directional LBT beam and corresponding sequential/parallel transmissions beams.
· Multiple-to-one mapping: a LBT beam group(comprising of one or multiple concurrent LBT beams) correspond to single/concurrent transmission beams for the same signal, such as the spatial diversity transmission beams based on directional LBT beam group.
· Multiple-to-multiple mapping: multiple LBT beam groups correspond to transmission beams for different signals respectively, such as the MIMO transmission beams based on omni-directional or quasi-omin-directional LBT beam groups.
At least for SSB transmission in initial access, the transmission beam(s) should correspond to LBT beam(s), because gNB may not have any priori information such as beam pairing from UEs. The selection of transmission beam should lie on the validity and reliability of beam based LBT procedures to reduce the complexity of channel access for different nodes, especially when different types channel access procedures are involved. 
Proposal 3: For LBT based channel access in mmWave unlicensed band, the relationship between LBT beam and transmission beam should be defined to reduce the complexity of channel access for different nodes.
Conclusion
This contribution shares our views on channel access mechanism supporting NR from 52.6 to 71GHz unlicensed spectrum, and the following proposals are made:
Proposal 1: For the sensing/LBT beams on the same carrier with different directions, beam based channel access procedures could be performed independently in LBT mode operation.
Proposal 2: The energy detection threshold adaptation for beam based channel access procedure should take into account the maximum transmission power difference between transmission on a single beam and multiple concurrent beams. 
Proposal 3: For LBT based channel access in mmWave unlicensed band, the relationship between LBT beam and transmission beam should be defined to reduce the complexity of channel access for different nodes.
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