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1. Introduction
In the RAN1#104-e meeting, some agreements about channel access mechanism related to supporting NR from 52.6 to 71GHz were obtained [1]. While some issues were left over for further discussion or down-selection among multiple alternatives. 
Considering leveraging NR FR2 design to the extent possible [2], this contribution shares some views on channel access mechanism supporting NR from 52.6 to 71 GHz unlicensed spectrum.
2. Discussion
2.1 LBT energy detection threshold
Since LBT mode channel access is supported for gNB/UE to initiate channel occupancy in mmWave band. Considering the following agreement about ED threshold for CCA check based on HS EN 302 567 [3]:
	Agreement:
The baseline ED threshold can be computed as

 Where Pout is RF output power (EIRP) and Pmax is the RF output power limit, Pout≤Pmax.
· FFS: Further adjustment on ED threshold based on the sensing beam and the transmission beam (further adjustment should not violate EDT requirements as per regulations)
· FFS: If Pout is max output EIRP of the device or instantaneous output EIRP
· FFS definition of Operating Channel BW
· FFS: Whether ED threshold for NR-U and NR-U coexistence scenarios (eg, at regulation level) can be appropriately relaxed compared with the threshold of coexistence between NR-U and Wi-Fi.
· FFS: EDT when the COT has time varying transmission beams and varying EIRP


Unlike omni-directional LBT in NR-U without directional selectivity, received energy from sidelobes will be attenuated for directional sensing. Further, based on concurrent directional LBT procedures associated with the same transmission direction, sensing procedure could be done over multiple simultaneous sensing beams. Then, transmitter also may perform transmission over beam(s) corresponding to the sensing beam(s) with successful LBT result(s). Thus, the antenna gain and relation between sensing beam(s) and transmission beam(s) should be counted in the computation of EDT for directional LBT. 
Proposal 1: The energy detection threshold adaptation for beam based channel access procedure should take into account the antenna gain and mapping between transmission beam(s) and sensing beam(s). 
2.2 COT sharing
Different from the TS 37.213 [4] wherein the requirement for transmission gap in COT is specified in detail, this counterpart is literally absent in EN 302 567. Upon the maximum gap within a COT, several alternatives have been discussed for further down-selection as per following agreement:
	Agreement:
On maximum gap within a COT to allow COT sharing without LBT, down-select from
· Alt 1. No maximum gap defined. A later transmission can share the COT without LBT with any gap within the maximum COT duration
· Alt 2. Define a maximum gap X, such that a later transmission can share the COT without LBT only if the later transmission starts within X from the end of the earlier transmission
· FFS: Value for X
· Alt 3. Define a maximum gap Y, such that a later transmission can share the COT without LBT only if the later transmission starts within Y from the end of the earlier transmission. If the later transmission starts after Y from the end of the earlier transmission, an one-shot LBT is needed to share the COT
· FFS: Value for Y
· FFS:  How to define the one-shot LBT


However, even as specified in EN 302 567, upon correct reception of a packet which was intended for certain equipment, this equipment should immediately proceed with the transmission within COT in response to received frames. And MCOT as a restriction for at least LBT mode operation is meant to define the maximum duration of a consecutive sequence of transmissions by the equipment. To some extent, an overlong gap far greater than deferral period of LBT within a COT is also a misleading to the other potential equipment which is performing LBT procedure or planning to make use of a shared operating channel. Hence, a maximum gap Y should be defined. Compared with the similar definition of maximum gap 16us/25us in NR-U, an appropriately loosed limit on maximum gap may be a reasonable choice to achieve efficient transmission on shared channel and fair coexistence with other systems at the same time. To efficiently utilize the COT, subsequent transmission after a gap greater than Y within a COT should be supported based on additional LBT performed by initiating equipment or responding equipment, which means the Alt 3 is preferable. 
Proposal 2: A maximum gap Y should be defined, such that a later transmission can share the COT without LBT only if the later transmission starts within Y from the end of the earlier transmission. If the later transmission starts after Y from the end of the earlier transmission, an one-shot LBT is needed to share the COT.
2.3 Cat 2 LBT
Referring to the channel access procedures in NR-U, whether or not the Cat 2 LBT is introduced for 60 GHz has been proposed with two alternatives for further down-selection as following:
	Agreement:
For Cat 2 LBT, down-select from the following alternatives
· Alt 1: Do not introduce Cat 2 LBT for 60GHz unlicensed band operation
· Alt 2: Introduce Cat 2 LBT for 60GHz unlicensed band operation


A potentially typical application of Cat 2 LBT is regulating COT sharing, such as resuming transmission by the initiating equipment or succeeding transmission by a responding equipment after a gap within a COT. On the basis of the potential definition of maximum gap within a COT, it is intuitive that the Cat 2 LBT for 60GHz should be introduced consequently to restrict equipment behavior when the gap between inconsecutive transmissions by initiating transmitter or responding transmission and initiating transmission is greater than predefined maximum gap. 
Proposal 3: Cat 2 LBT for 60GHz unlicensed band operation should be introduced.
2.4 Multibeam operation
Since directional LBT or quasi-omni-directional LBT introduced for 60GHz unlicensed band can improve the performance of channel access and spatial multiplexing, compared with that of NR-U, the LBT behaviour in time domain and spatial domain need to be supplemented or revised based on the directional sensing result. With regard to LBT based SDM and TDM transmission, there are several alternatives as following for further selection when specifications are developed:
	Agreement:
For a COT with MU-MIMO (SDM) transmission, further consider the follow alternatives (down-select or support both)
· Alt 1: Single LBT sensing at the start of the COT with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold
· Alt 2: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT
Agreement:
Within a COT with TDM of beams with beam switching, down-select one or more of the following LBT operations 
· Alt 1: Single LBT sensing with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold 
· FFS: Details on the definition of "cover"
· Alt 2: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT
· Alt 3: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT with additional requirement on Cat 2 LBT before beam switch


For the SDM case that a single sensing beam covers all concurrent transmission beams to be used in the COT, it normally depends on the spatial proximity of transmission beams, i.e. the adjacent direction or directional coverage of parallel transmission beams. Indeed, LBT with a single sensing beam can reduce the system overhead. However, when the channel conditions corresponding to even adjacent narrow transmission beams is various, independent per-beam LBT at the start of COT will be more precise and effective for determining channel availability in certain direction. According to different channel conditions and deployment, both single sensing beam based LBT and per-beam LBT should be supported, it is up to the gNB/UEs selection to great extent.
Proposal 4: For a COT with SDM transmission, both single LBT sensing with wide beam and independent per-beam LBT should be supported.
Similarly, for TDM case, according to channel conditions in different transmission directions, both single LBT and per-beam LBT may be applied. An important case relevant to TDM of beams with beam switching is SSB burst sets transmission initiated by gNB. Upon independent per-beam LBT sensing at the start of COT, subsequent transmissions corresponding to sensing beams with successful LBT results could be performed in a TDM manner within COT. While, it is notable that if maximum gap Y in a COT is defined, certain additional LBT such as Cat 2 LBT or one-shot LBT, is required before the subsequent transmission that follows a gap greater than Y due to failed per-beam LBT results or other reason. Generally, no matter SDM or TDM mode, a gNB should strive to achieve a better tradeoff between system overhead/complexity and channel access performance. 
Proposal 5: Within a COT with TDM of beams with beam switching, the following LBT operations should be supported:
· Single LBT sensing with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold.
· Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT with additional requirement on LBT for a gap greater than maximum gap (if any).
3. 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: The energy detection threshold adaptation for beam based channel access procedure should take into account the antenna gain and mapping between transmission beam(s) and sensing beam(s). 
Proposal 2: A maximum gap Y should be defined, such that a later transmission can share the COT without LBT only if the later transmission starts within Y from the end of the earlier transmission. If the later transmission starts after Y from the end of the earlier transmission, an one-shot LBT is needed to share the COT.
Proposal 3: Cat 2 LBT for 60 GHz unlicensed band operation should be introduced.
Proposal 4: For a COT with SDM transmission, both single LBT sensing with wide beam and independent per-beam LBT should be supported.
Proposal 5: Within a COT with TDM of beams with beam switching, the following LBT operations should be supported:
· Single LBT sensing with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold. 
· Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT with additional requirement on LBT for a gap greater than maximum gap (if any).
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