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1. Introduction
In recent meetings, some agreements about channel access mechanism supporting NR from 52.6 to 71GHz were obtained [1]-[3]. While, some issues were still left over without consensus. Considering leveraging NR FR2 design to the extent possible [4], this contribution shares some views on channel access mechanism supporting 60 GHz NR unlicensed spectrum.
2. Discussion
2.1 LBT aspects
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][5]:
	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
Working assumption:
For Pout in EDT determination, define Pout as the maximum EIRP of the node determining EDT during a COT.


Because beamforming is widely used in mmWave band, unlike omni-directional LBT in NR-U without directional selectivity, received energy from sidelobes will be severely attenuated due to 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) related to 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 beam based directional LBT procedure. 
Proposal 1: The ED threshold for directional LBT based channel access procedure should consider additional adjustment reflecting sensing/transmitting beamforming gain and relationship between transmission beam(s) and sensing beam.
Proposal 2: Confirm the working assumption on Pout definition as following: 
For Pout in EDT determination, define Pout as the maximum EIRP of the node determining EDT during a COT.
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 correspondence 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 (if any) are involved. Regarding the agreement about the relative relationship between sensing beam(s) and the transmission beam(s) as following [2]:
	Agreement:
3GPP specification consider defining at least the relative relationship between all applicable sensing beam(s) and the transmission beam(s) to define sensing beam for LBT, where at least sensing beam(s) “covers” the transmission beam(s), considering following alternatives. Target down-selection by RAN1 #106bis-e
· Alt 1: Specify necessary requirement/test procedure to guarantee sensing beam “covers” the transmission beam
· Some methods to define “cover” have been discussed in RAN1 (may further down select the list) and are considered as acceptable from RAN1 perspective
· Alt-1A: the angle included in the [3] dB beamwidth of the transmission beam is included in the [X, FFS] dB beamwidth of the sensing beam.
· Alt-1B:  the sensing beam gain measured along the direction of peak transmission direction is at least X [FFS] dB of the transmission beam gain
· Alt-1C:  The sensing beam gain is measured in one or more directions where the transmission beam EIRP is within A [FFS] dB of the peak EIRP.  The sensing beam gain measured along the chosen directions is at least X [FFS] dB of the transmission beam gain in those directions.
· Alt-1D: The sensing beam gain is measured in one or more directions where the transmission beam EIRP is within A [FFS] dB of the peak EIRP and the sensing beam gain measured along the chosen directions is at least X [FFS] dB of the peak sensing beam gain 
· Alt-1E: Sensing beam has the minimum [3] dB beamwidth which at least contains all beam peak directions of transmission beams. 
· Sending LS to RAN4 and inform them the above and request them to make the final choice
· RAN4 choice may not be limited by the list above, but if different method is selected, RAN1 would like to have an opportunity to check as well
· Alt 2. Extending the beam correspondence framework and QCL/TCI/SpatialRelationInfo framework to define “cover” and to indicate sensing beam(s) associated with a transmission beam(s)
· On gNB side sensing beam selection for a DL transmission beam, 
· Option 1: The selection of eligible sensing beam for a transmission beam is left for gNB implementation
· No testing or enforcement introduced in 3GPP spec for this option 
· Option 2: Beam correspondence at gNB side is assumed. Supporting one or more of the following behaviors
· A1. For a gNB transmission beam corresponding to TCI state A for a certain UE, the gNB can use the same beam for sensing 
· A2. If TCI B is used as QCL source (Type D) for TCI A for a certain UE, then gNB transmission beam corresponding to TCI B can be used as the sensing beam for transmission with TCI A. 
· A3. If TCI C is NOT used as QCL source (Type D) for TCI A for any UE, then gNB cannot use the transmission beam corresponds to TCI C as the sensing beam for transmission with TCI A.  
· FFS: How and if to support sensing with a beam without corresponding RS sent? For example, how to use quasi-Omni beam for sensing if there is no SSB transmitted with quasi-omni beam
· On UE side sensing beam selection for a UL transmission beam
· Beam correspondence is assumed at UE
· FFS: What if beam correspondence is not supported at UE.
· Supporting one or more of the following behaviors
· If the UE is indicated to transmit with a beam corresponding to a certain SRI, the UE can use the same beam for sensing
· Assuming Rel.17 unified TCI framework, if the UE is indicated to transmit with a beam corresponding to a certain unified TCI, the UE can use the reception beam corresponding to the TCI for sensing
· FFS: How and if to support a wider sensing beam (such as pseudo-omni beam, which is supported in WiFi) to be used for a narrower transmission beam under QCL/TCI framework
· Option 0: Not supported
· Option 1: UE implementation. 
· No testing or enforcement introduced in 3GPP spec for this option 
· Option 2: gNB indication. 
· FFS details.
· FFS: How and if to support a multiple sensing beams to be used for a transmission beam under QCL/TCI framework
· Note: Supporting both alternatives or a combination of the two alternatives is not precluded


In our understanding both Alt.1 and Alt.2 are feasible approaches to constraint on the relationship between sensing beam(s) and transmission beam(s) based on directional LBT procedure. While, each alternative needs some specification efforts more or less. Extending the existing beam correspondence and TCI framework seems to be an intuitive way to guarantee the eligibility of sensing beam for transmission beam although wide sensing beam corresponding to narrow transmission beam(s) and concurrent multiple sensing beams issue should be considered which are not involved in QCL/TCI frameworks before. The precondition of Alt.2 may rely on the beam correspondence is supported at both gNB and UE. On gNB side sensing beam selection for a DL transmission beam in Alt.2, Option 2 has a complete description for gNB’s behaviours, namely with all A1, A2 and A3 items, which is more likely to comply with the rules of QCL/TCI framework, however beam correspondence at gNB side was not defined in Rel-15/16. Further, based on the discussion in last meeting, we have following agreement for UE with beam correspondence capability [1]:
	Agreement:
· When UE indicates a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, support the following behaviours
· If the UE is indicated to transmit with a beam corresponding to a certain SRI, the UE can use the same beam for sensing
· Assuming Rel.17 unified TCI framework, if the UE is indicated to transmit with a beam corresponding to a certain unified TCI, the UE can use the reception beam corresponding to the TCI for sensing
· FFS: The case when UE does not indicate a capability for beam correspondence
· Note: The UE should meet local regulatory requirements


On the other hand, given beam correspondences may not be mandatory for UE in FR2-2, and if UE does not indicate a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, then Alt. 1 may be a reasonable choice with certain requirement/test procedure to define how sensing beam(s) “covers” transmission beam(s), even it could be decided by RAN#4. Considering the remaining time and impacts on specification for supporting directional LBT with necessary details, upon pending methods Alt-1A~1E in Alt1, Alt-1A should be supported as a common and simple description to define sensing beam(s) “covers” transmission beam(s). Similarly, it is also applicable to gNB.
Proposal 3: For gNB and UE without a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, necessary requirement/test procedure based on Alt-1A to guarantee sensing beam(s) “covers” the transmission beam(s) should be supported, namely the angle included in the [3] dB beamwidth of the transmission beam is included in the [X] dB beamwidth of the sensing beam.
2.2 COT sharing
Different from the TS 37.213 [6] wherein the requirement for transmission gap in COT is specified in detail, this counterpart is absent in EN 302 567. Upon COT sharing without LBT from an initiating device transmission to responding device within a COT, both no maximum gap and a maximum gap Y are supported for different motivations, and several options have been left over in Alt.3 for down-selection as per following agreement in RAN1#106-e [2][3]:
	Agreement:
On COT sharing from an initiating device transmission to responding device transmission, support both of the following two alternatives
· Alt 1: No maximum gap defined between the initiating device transmission and responding device transmission. A responding device transmission can occur without LBT with any gap within the maximum COT duration
· Alt 3: Define a maximum gap Y, such that a responding device transmission can occur without LBT only if the transmission starts within Y from the end of the initiating device transmission. If the responding device transmission starts after Y from the end of the initiating device transmission, a Cat 2 LBT is needed before the responding device transmission.
· The Cat 2 LBT uses the same sensing structure as the 8 us initial deferral period as in eCCA
· Further down-select between the following options:
· Option 1: Y=8 us (motivated by need to operate in all regions)
· Option 2: Y=a multiple number of OFDM symbols
· Option 3: gNB determines Y (for example, according to local regulation)
· Cat. 2 LBT is a UE capability
· The usage of the two alternatives is a gNB choice and depends at least on local regulations.
Note: Alt. 3 is motivated by the regulations in Japan, but use of Cat. 3 LBT is also an option for operation in Japan and Cat. 2 LBT is not restricted for use only in Japan. 
Note: Maximum gap allowed without Cat 2 LBT between two initiating device transmissions is to be separately discussed
Note: Other use cases of Cat 2 LBT will be separately discussed


When Alt.3 is applied, as for the Cat 2 LBT used before the transmission from responding device, Option 2, namely Y=a multiple number of OFDM symbols, should be supported. Because it can align the transmission from responding device with symbol boundary and satisfy the requirement of additional LBT procedure as well, so that alignment could be achieved without introduction of cyclic prefix extension as that in NR-U. For the number of OFDM symbols, it could be configured according to supported SCS to meet the needs for operating in all regions.
Proposal 4: On COT sharing from an initiating device transmission to responding device transmission, the value of a maximum gap Y (if supported) should be defined as a multiple number of OFDM symbols depending on supported SCS.
As to maximum gap allowed without Cat 2 LBT between two initiating device transmissions, based on  LBT mechanism specified in EN 302 567 [4] as follows,
	6) An equipment (initiating or not initiating transmission), upon correct reception of a packet which was intended for this equipment, can skip the CCA Check, and immediately proceed with the transmission in response to received frames. A consecutive sequence of transmissions by the equipment, without a new CCA Check, shall not exceed the 5 ms Channel Occupancy Time as defined in step 5) above.


In our understanding, the definition of a consecutive sequence transmission should exclude the existence of a long gap. For COT sharing with a gap from an initiating device transmission to responding device transmission where a packet intended for responding device is correctly received, COT is verified to be valid at least for this packet transmission and subsequent transmission although there is a long gap after the first transmission. However, a long gap between two initiating device transmissions within a COT is a misleading to the other equipment which is performing LBT sensing for potential occupancy of a shared channel, consequently it may result in transmission collision between ongoing transmission and unintended transmission from other node, because reliable channel occupancy cannot be guaranteed for the second transmission due to a long gap between two transmissions without feedback from responding device. After the first transmission by the equipment based on a CCA check, only the consecutive transmissions can be transmitted without a new CCA check. Hence, a maximum gap Y should be defined such that a later transmission can share the COT without LBT, and the value of Y could refer to the value in above agreement. Similarly, the later transmission after a gap greater than Y should be supported based on an additional Cat 2 LBT.
Proposal 5: On COT sharing between two initiating device transmissions, 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, a Cat 2 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 unlicensed band operation has been proposed and discussed with two alternatives for further down-selection as following [3]:
	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


Since the channel access with LBT is definitely supported for 60GHz unlicensed band operation, in general we believe it’s reasonable to introduce Cat 2 LBT for a reliable and efficient channel occupancy. Based on related discussion in RAN1#105-e, the introduction of Cat 2 LBT needs to be discussed case by case in order to achieve a consensus at least on certain case(s). As shown in following agreement [3], several potential use cases regarding to Cat 2 LBT can be considered:
	Agreement:
If Cat 2 LBT is introduced, the following use cases can be further studied:
· Resume transmission after a gap Y: Cat 2 LBT may be used to resume transmission by the initiating device within the COT after a gap Y (FFS the value of Y)
· COT sharing: Cat 2 LBT may be used before transmission by a responding node sharing a COT
· Multi-Beam LBT: Cat 2 LBT may be used before switching to a new transmission beam (not used in earlier part of the COT) in a COT with TDM beams, or resume a previously used transmission beam after a gap Z (FFS the value of Z)
· Rx-Assistance:  Cat 2 LBT may be used for sensing at the receiver as a responding device for Rx-Assistance measurements and associated signalling 
Other use cases not precluded. 
FFS if Cat 2 LBT is mandated for each use case or not.


In our opinion, the most important potential application of Cat 2 LBT is regulating COT sharing. On the basis of above discussion about maximum gap, it is intuitive that Cat 2 LBT for 60GHz should be introduced to restrict gNB/UE’s behavior when the gap between adjacent transmissions (either by initiating device only or by initiating device and responding node) within a COT is greater than predefined maximum gap. With much wider channel bandwidth on mmWave bands, a relative long gap is inevitable due to limited capability of UE as a responding node. The Cat 2 like LBT procedure with short and fixed sensing duration could guarantee reliable and efficient channel occupancy for successive transmission after a long gap. 
Proposal 6: Cat 2 LBT for 60GHz unlicensed band operation should be introduced for resuming transmission by the initiating device within the COT after a gap Y.
Hidden node and exposed node issues in NR-U would be more severe in high frequency because directional LBT may work in coordination with beamforming transmission. While by the aid of receiver assistance, these issues can be significantly mitigated at the cost of extra sensing, measurement and reporting. Through certain tool(s) such as LBT at receiver, legacy RSSI and AP-CSI report, receiver can obtain part of assisting information directly. Regarding the receiver-side channel sensing, since the motivation of sensing at receiver is not to initiate a channel occupancy by itself, directional or omni-directional Cat 2 LBT could be an appropriate choice with short sensing time as well as low complexity.
Proposal 7: Cat 2 LBT for 60GHz unlicensed band operation should be introduced for channel sensing of receiver assistance measurements.
Moreover, for the multi-channel operation, two types of channel access are under discussion, namely Type A and Type B. As to the Type B channel access which is similar to the corresponding procedures in NR-U, besides the eCCA performed on the primary channel, Cat 2 LBT also should be performed for the other channels in the last observation slot on the primary channel. According to the discussion about LBT bandwidth in recent meetings, at least channel bandwidth are supported as LBT bandwidth either for single carrier transmission or multi-carrier transmission. Hence, combined with the previous agreement about channel bandwidth in 60GHz, we have following proposal:
Proposal 8: Cat 2 LBT for 60GHz unlicensed band operation should be introduced for Type B multi-channel access.
2.4 Multi-beam operation
Since directional LBT or quasi-omni-directional LBT introduced for 60GHz unlicensed band can improve the performance of channel access and spatial multiplexing, the LBT procedure in time/spatial domain should be supplemented or revised aiming at directional sensing method. With regard to LBT based SDM and TDM transmission, there are several alternatives as following for further selection when specifications are developed [3]:
	Agreement:
For a COT with MU-MIMO (SDM) transmission, when independent per-beam LBT sensing at the start of COT is performed for beams used in the COT (Alt 2 in earlier agreement) is considered, the following alternatives are further considered
· Alt A: The per-beam LBT for different beams is performed in TDM fashion
· Alt A-1: The node completes one eCCA on one beam, and directly move on to the eCCA on the other beam, with no transmission in the middle
· Alt A-2: The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam
· Alt A-3: The node performs eCCA of the different beams simultaneous, round robin between different beams
· Alt B: The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams
Agreement:
Within a COT with TDM of beams with beam switching, when independent per-beam LBT sensing at the start of COT is performed for beams used in the COT (Alt 2 or Alt 3 in earlier agreement) is considered, the following alternatives are further considered
· Alt A: The per-beam LBT for different beams is performed one after another in time domain
· Alt A-1: The node completes one eCCA on one beam, and directly move on to the eCCA on the other beam, with no transmission in the middle
· Alt A-2: The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam
· Alt A-3: The node performs eCCA of the different beams simultaneous, round robin between different beams
· Alt B: The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams


As discussed in RAN1#105-e meeting, no matter for SDM or TDM operation, single LBT sensing with wide beam ‘cover’ all beams to be used in the COT and simultaneous per-beam LBT in parallel for different beams (assuming the node has the capability to simultaneously sense in different beams) were widely supported. The divergence seems to arise about per-beam LBT for different beams when the node does not have the ability to simultaneously sense in different beams
Further, for a COT with SDM transmission, if intended transmission beams lies in quite different directions or 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 each direction. While, if simultaneous sensing in different beams is not available, for the sequential eCCAs on different beams, Alt A-3 may be a suboptimal method since the per-beam LBT for different beams could be performed simultaneously to some extent in a round robin manner. Therefore all eCCA results could be obtained at the same time approximately which are timely reflect the channel is idle or not on different intended transmission directions.
Proposal 9: For a COT with SDM transmission, when independent per-beam LBT sensing at the start of COT is performed and the node does not has the capability to simultaneously sense in different beams, at least the following LBT operations should be supported:
· The node performs eCCA of the different beams simultaneous, round robin between different beams.
Similarly, for a COT with TDM of beams with beam switching when per-beam LBT is performed in TDM fashion, result(s) of the earliest eCCA(s) may not necessarily suggest the channel is sensed to be idle or not if there is a long gap between the earliest channel sensing and corresponding transmission on the channel due to a number of subsequent sensing procedures following the earliest sensing.
Further, even if the node has the capability to simultaneously sense in different beams, per-beam LBT for different beams performed simultaneously may not provide essential benefit to subsequent sequential transmissions on different directions, because the gap between channel sensing at the start of COT and the last transmission may cause the sensing result for the last transmission unreliable. 
An important case relevant to TDM of beams with beam switching is SSB burst sets transmission wherein a COT is initiated by gNB. Upon independent per-beam LBT sensing, subsequent transmissions corresponding to the successful LBT procedures could be transmitted in a TDM manner. 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 prior to the subsequent transmission which follows a gap greater than Y due to failed per-beam LBT or other reason. With regarding to the sub-alternatives of Alt A-1 for TDM case, if the node completes all eCCAs on all sensing beams without any transmission in the middle, it would not comply with the timing relation of SSB burst sets. Besides, as mentioned above Alt A-1 also may lead to irrelevant result(s) of the earliest eCCA(s) in sequential eCCAs. Hence, Alt A-2 and Alt A-3 should be supported for independent per-beam LBT based TDM transmission. 
Proposal 10: Within a COT with TDM of beams with beam switching, when independent per-beam LBT sensing at the start of COT is performed for beams used in the COT and the node does not has the capability to simultaneously sense in different beams , the following LBT operations should be supported:
· The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam.
· The node performs eCCA of the different beams simultaneous, round robin between different beams.
2.5 No-LBT
For the region where LBT is not mandated, RAN1 agreed that either channel access with LBT (LBT mode) or channel access without LBT (no-LBT mode) could be applied in a serving cell. And both cell specific and UE specific LBT/no-LBT mode indication from gNB are supported as following agreement [3]: 
	Agreement:
For regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
· Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication


In consequence, the condition and mechanism for the system to switch between two modes should be investigated, especially for the case wherein gNB and UE have different operation mode. Since there is a big difference for gNB/UE behaviour between channel access with LBT and without LBT, mode switch would not be a frequent event such as dynamic scheduling, no matter the switching is completely up to the implementation of gNB or determined by certain specified condition and mechanism. 
As mentioned above, although directional sensing based LBT and other enhancement on LBT could improve the channel access performance, hidden node issue and exposed node issue associated with LBT procedure are still tough problems, even more severe. It is recognized that receiver assistance is a straightforward way to provide reliable channel availability at receiver side and mitigate hidden node issue. Here, operation mode determining and switching totally relying on gNB implementation is not a reasonable approach, and specified reporting from UE is necessary.
In our opinion, considering varying interference level and channel occupancy, operation mode switching should depend on channel assessment in statistics. NR already offers several methods in physical layer and MAC layer for channel assessment, such as HARQ-ACK feedback, CSI-IM, RSSI measurement and consistent LBT failure detection. Further, with less specification impact to restrict gNB/UE behavior for determining or switching operation mode, at least for UE specific operation mode, the channel for certain gNB-UE connection could be measured in a large time scale based on one or multiple existing methods. And then, combining the specified UE reporting, gNB may determine the operation mode for itself and UE separately.
Observation 1: Based on long term measurement, the channel assessment in statistic could be considered to determine or switch the operation mode. 
Proposal 11: For regions where LBT is not mandated, the mechanism and conditions for LBT mode and no-LBT mode switching should be specified to simplify the system implement.
2.6 Transmission symbol alignment
For a device initiating a channel occupancy through LBT procedure, the starting point of transmission should align with the symbol boundary. While due to the uncertainty of LBT result, the transmission may not always immediately follow the ending point of LBT procedure, in other words LBT duration is prolonged than expected. In such case for NR-U, the device’s behavior such as an additional sensing with a defer duration which could be confined within a symbol duration, is defined for subsequent transmission. However, for the operation on high frequency shared spectrum, the related specification may not be applicable because of the different LBT procedure and greatly shortened symbol duration. 
Proposal 12: Due to uncertain LBT duration for initiating a channel occupancy in mmWave band, the alignment between the transmission starting point with the symbol boundary should be considered.
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 ED threshold for directional LBT based channel access procedure should consider additional adjustment reflecting sensing/transmitting beamforming gain and relationship between transmission beam(s) and sensing beam.
Proposal 2: Confirm the working assumption on Pout definition as following: 
For Pout in EDT determination, define Pout as the maximum EIRP of the node determining EDT during a COT.
Proposal 3: For gNB and UE without a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, necessary requirement/test procedure based on Alt-1A to guarantee sensing beam(s) “covers” the transmission beam(s) should be supported, namely the angle included in the [3] dB beamwidth of the transmission beam is included in the [X] dB beamwidth of the sensing beam.
Proposal 4: On COT sharing from an initiating device transmission to responding device transmission, the value of a maximum gap Y (if supported) should be defined as a multiple number of OFDM symbols depending on supported SCS.
Proposal 5: On COT sharing between two initiating device transmissions, 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, a Cat 2 LBT is needed to share the COT.
Proposal 6: Cat 2 LBT for 60GHz unlicensed band operation should be introduced for resuming transmission by the initiating device within the COT after a gap Y.
Proposal 7: Cat 2 LBT for 60GHz unlicensed band operation should be introduced for channel sensing of receiver assistance measurements.
Proposal 8: Cat 2 LBT for 60GHz unlicensed band operation should be introduced for Type B multi-channel access.
Proposal 9: For a COT with SDM transmission, when independent per-beam LBT sensing at the start of COT is performed and the node does not has the capability to simultaneously sense in different beams, at least the following LBT operations should be supported:
· The node performs eCCA of the different beams simultaneous, round robin between different beams.
Proposal 10: Within a COT with TDM of beams with beam switching, when independent per-beam LBT sensing at the start of COT is performed for beams used in the COT and the node does not has the capability to simultaneously sense in different beams , the following LBT operations should be supported:
· The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam.
· The node performs eCCA of the different beams simultaneous, round robin between different beams.
Observation 1: Based on long term measurement, the channel assessment in statistic could be considered to determine or switch the operation mode. 
Proposal 11: For regions where LBT is not mandated, the mechanism and conditions for LBT mode and no-LBT mode switching should be specified to simplify the system implement.
Proposal 12: Due to uncertain LBT duration for initiating a channel occupancy in mmWave band, the alignment between the transmission starting point with the symbol boundary should be considered.
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