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Introduction  
In this paper we discuss a collection of potential design enhancements based on the agreements and convergences reached by RAN1-104bis-e. The relevant agreements and guidelines for different considerations are captured in the section that discusses them.
Multi-Beam COT and Need for Directional Sensing Specification effort
By meeting RAN1#104bis-e, RAN1 reached the following agreements and listed for-further-study considerations related to Multi-Beam COT considerations.
	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




Further, in consideration for Directional Sensing, by meeting RAN1#104bis-e, RAN1 did not reach a consensus but listed for-further-study the multiple considerations related to mismatched and directional sensing. The general majority view is that the 3GPP specification defines the relative relationship between all applicable sensing beams and the transmission beam, at least sensing beam “covers” the transmission beam. But it was left for further study on how to define the relationship, the meaning of ‘covering’ transmission beam and whether there is a RAN1 specification impact, and in absence of such an impact whether it can be left to RAN4 to introduce a testing requirement. There are a few alternatives under discussion on the framework – namely extension of QCL/TCI framework and the beam correspondence framework.  The alternatives to converge were as follows: 

	Proposal for convergence:  Directional Sensing
3GPP specification defines the relative relationship between all applicable sensing beams and the transmission beam(s), at least sensing beam “covers” the transmission beam(s). Choose one of the following alternatives:
· Alt 1. To define “cover”, the angle included in the [3]dB beamwidth of the transmission beam(s) is included in the [3]dB beamwidth of the sensing beam
· Alt 2. Extending the beam correspondence framework and/or QCL/TCI framework to define “cover”
· Alt 3. Leave RAN4 to define cover




In this contribution we emphasize the close relationship between the designs under consideration for Mult-Beam COT, the alternative converged on for directional sensing and tuning of the rule for ED based determination of medium busy.

The key new design concept, that is central to 60GHz band channel access is per beam channel access. Unlike other unlicensed channel access,  per beam channel access is inherently directional, in the sense that the rights to occupy the channel are accorded in one direction and not in another.  Note that any sensing that permits per beam channel access must perform (1) more than one sensing (measurement of energy) otherwise separate channel access procedures for the beams cannot be devised from one measurement (2) the sensing unit must have associated some directionality with each separate sensing – otherwise more than one omni-directional measurements will be indistinguishable and no information that resolves the directional channel access can be obtained from them. This is captured in the following observations. 

[bookmark: o1]Observation 1: To enable any form of per beam channel access on more than one beam, e.g. for a multi-beam COT, more than one separate sensing operations need to be supported.
[bookmark: o2]Observation 2: At least some sensing in per beam channel access is necessarily directional.
[image: ][image: ]
Figure 1. [Figured reproduced from RAN1-104bis-e contribution Reference 4] Directional vs Omni Sensing at UE: Left:  Directional Sensing at UE (Y axis), Right: Omni Sensing at UE (Y axis).  All gNB and UE Transmissions are directional.  The gNB sensing beam is directional (i.e. the X axis depicts true interference caused by UE at the gNB). 
[image: ][image: ]
Figure 2.   [Figured reproduced from RAN1-104bis-e contribution Reference 4] The figure captures energy sensed over symmetric links between UE-UE belonging to different cells in an Indoor Hotspot deployment with antenna configuration (Mg,Ng,M,N,P) = (1,1,4,8,2) with (0.5 dv, 0.5 dH), at gNB and  (Mg,Ng,M,N,P) = (1,1,4,4,2) with (0.5 dv, 0.5 dH) at the UE. There are two such panels at the UE. 


[bookmark: o3]Observation 3: As shown in the simulation results in the contribution, the energy level sensed by directional beam is strongly affected by the directionality/beam forming gain of the sensing beam

[bookmark: o4]Observation 4: In a fair channel access procedure, for a given pre-determined transmission beam (and consequent interference footprint), it is desirable that the channel access probability should not depend on the sensing beam properties.  

While RAN4 may have the jurisdiction to comment on whether a transmission beam is ‘covered’ by a sensing beam, and may provide appropriate test for it, the inseparable relationship of measured energy and the sensing beam shape lies in the purview of RAN1/ this WID. Further, any procedure that involves directional sensing beam and multi-beam independent sensing, will have to be specified in RAN1. Note that the specifications need to be robust and future-proof when other NR enhancements are deployed in unlicensed spectrum (e.g. uplink transmissions to multi-TRP) . We believe the right place to correctly design all components of a procedure for Multi-Beam independent sensing based channel access, ED based comparison under directional sensing, and eligibility of a sensing beam for a directional transmission, therefore, is RAN1. The most preferred alternative is Alt 2 which involves extension of QCL/TCI framework and/or beam correspondence framework 
In both Alt.1  and Alt.2  a path to procedures to identify criterion for sensing beam eligibility is needed. 
For example consider Figure 3 below where the sensing beam (Red) is used to perform LBT for transmission beam (Blue) with peak transmission direction  to be used with max EIRP (P*). 

[image: ]
[bookmark: _Ref71578504]Figure 3 Transmission Beam (Blue) with Max EIRP direction \theta* is sensed via an eligible sensing beam S (red). The eligibility relationship is expressed via extension to QCL relationship and/or extension to beam correspondence relationship. 
[image: ]
[bookmark: _Ref71638767]Figure 4 Multiple Sensing Beams (Red) can be eligible beams for the use with a given Transmission Beam (Blue)  via a many-to-many extension to beam correspondence .  

One possible way to define the eligibility relationship in Figure 3  is to relate the gain of the sensing beam seen in the transmission direction , namely  with transmission beam gain , e.g. require them to be close. This can be obtained by possible extensions to beam correspondence – between the sensing beam and transmission beam. 
For example, the beam correspondence test procedure that connects a choice of UE beam for DL reception to an uplink transmission beam, may be extended to declare a given choice of sensing beam to be valid sensing beam for an uplink transmission beam as shown in Figure 4. 
[bookmark: p1]Proposal 1: Adopt Alt-2, i.e.  extend QCL/TCI framework and/or beam correspondence framework to support mismatched directional sensing and transmission. Beam correspondence should be extended to support many -to-many relationship between transmission beams and eligible sensing beams. QCL/TCI framework could be extended to support necessary signaling if any.
This may be accomplished while continuing to use the same ED Threshold computation that does not take into account the beamforming gain.  Alternatively, adjustment to the Pout or ED Threshold can be used to further declare eligibility of the sensing beam as reflected in Proposal 2. 
[bookmark: p2]Proposal 2:  The ED based comparison rule for medium busy should reflect the directionality of sensing beam and transmission beam.
[bookmark: p3]Proposal 3: Use defined QCL/TCI framework to determine procedures to support independent per beam sensing and transmission of a multi-beam COT. 
[bookmark: p4]Proposal 4:  Support Alt-B where applicable for simultaneous sensing. Support Alt-A-2 for SDM and TDM COT where applicable. 
Rx Assistance Considerations and CAT 2 LBT 
There are multiple considerations for introducing LBT for Rx-Assistance. It has been established in many ways that for the 60gHz band the mismatch between energy sensed at the transmission side LBT and actual interference conditions seen at the receiver is large. AT the same time, given that it is an enhancement and not a regulatory mandate, we propose the following.
[bookmark: p5]Proposal 5: Any LBT based Rx-Assistance procedure should be made optional/configurable on a per UE link basis. 
By meeting RAN1#104bis-e, RAN1 did not reach consensus different from that reached in RAN1-104e for the following considerations related to Rx Assistance for Channel Access.

Agreement.
For receiver to provide assistance, channel sensing and reporting need to be performed. The following set of tools can be considered for further discussion
· Alt 1. Legacy RSSI measurement and reporting with possible enhancements
· Alt 2. AP-CSI report with possible enhancements
· Alt 3. LBT at receiver 
·        Alt 3.1 eCCA 
·       Alt 3.2 Cat2 LBT 

The principal question is whether there are benefits of a new procedure involving LBT sensing at the receiver over already supported measurement reporting in NR, namely CSI and L1-SINR.  We argue that there is benefit in the form of higher responsiveness to bursty interference.
To understand the need for responsiveness to interference, we look at the metric of Interference-Carrier strength as a metric. The following Figure 5 describe the relative intensity of worst case beam collisions in the DL for an InH scenario with two operators. 
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[bookmark: _Ref71578528]Figure 5. Strong worst case beam collisions in InH  : DL interference to DL reception: Figure depicts the worst case Interference Level – Carrier signal Level values computed for 2 operator and 1 Operator InH Layout with 16 UEs per cell.  [Top-Left: (Mg,Ng,M,N,P) = (1,1,4,8,2)@gNB, (Mg,Ng,M,N,P) = (1,1,2,2,2)@UE], [Right: (Mg,Ng,M,N,P) = (1,1,4,8,2)@gNB, (Mg,Ng,M,N,P) = (1,1,4,4,2)@UE]. Positive values indicate strong interference. It is seen that the worst case beam collisions can significantly affect a significant portion of the users
In the figures the single operator scenario distribution does not take into account hysteresis or delayed association and hence shows interferer always weaker than the serving signal.  On the other hand it is readily seen that in multi-operator or coexistence scenarios significant fraction of users may see worst case beam collision with negative signal to interference ratios.  The figures also motivate that even when the beam collisions are not worst case, it is possible to observe bad signal to interference conditions from other beams as well. 

[bookmark: o6]Observation 5: The results for 2-operator deployment indicate that beam collisions can be severe with a significant fraction of users experiencing interference level higher than the carrier level. 

The persistence or burstiness of the bad scenario both have their adverse effects to be considered. 

[bookmark: o7]Observation 6:  The worst-case beams collisions, if persistent, can lead to stuck situations, that is, an extended duration of severe interference.
[bookmark: o8]Observation 7: The worst-case collisions, if sporadic and unpredictable, can lead to intense bursty interference and consequent penalties. 

High burstiness increases the unpredictability of the interference, which often-times penalizes data-rates due to mismatched (too conservative or too optimistic) scheduling decisions and HARQ retransmissions. 

We consider that  Alt 3.2  obtained in the form of  CAT 2 LBT at the receiver followed by conditional transmission, can provide a highly responsive way to handle the bursty interference in a graceful way. 

There are three main components to an LBT based Rx-Assistance procedure. 
· Rx-Assistance measurement or sensing at the receiver: The UE in this case may perform energy sensing or specialized form of sensing such as energy sensing using specified/pre-agreed beam and parameters. 
· Conditional Rx-Assistance transmission at the receiver: This is the most important new component. In the case of UE as a receiver, an LBT based procedure would require a conditional transmission (Rx-Assistance transmission) from the UE to indicate the outcome of the Rx-Assistance sensing. The initiator/transmitter in this case will first detect the presence or absence of the Rx-Assistance transmission.
· Subsequent action under absence of conditional Rx-Assistance transmission:  Under failed detection of Rx-Assistance transmission from the receiver, the transmitter can undertake an action making use of the new input.  This need not correspond to classical LBT failure action, namely abandonment of COT. 
Figure 6 indicates possible procedures for receiver-assistance based on sensing where the transmission from the UE is conditioned on the success or failure of the adjoining LBT sensing procedure. By introducing such mechanism, the channel access can adapt to jammer activity and especially useful when there is persistent interferer.
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[bookmark: _Ref71578461]Figure 6. Procedures with Rx-Assistance for DL transmissions based on LBT sensing at the UE.  The transmission from the UE is conditional on the success /failure of LBT procedure preceding its opportunity. The figure on the left represents eCCA performed at the UE. The figure on the right has a Type 2 /Cat 2 LBT performed at the UE CCA.

We see the following ways introducing an optional/configurable LBT on the receiver side can benefit.
· A faster feedback via conditional transmission and presence detection: We consider that sensing at the receiver followed by presence or absence of transmission at the receiver can be a faster alternative to full CSI or L1-SINR reporting. Consider receiver assistance for DL transmissions. CSI including L1-SINR reporting today involve decoding of the report and consequent delay. A conditional transmission from the UE based on CCA can provide a coarse but much quicker feedback than any long-term measurement of interference. L1-SINR can have multi-slot delay. Minimum requirement currently corresponds to 1 slot of 120KHz SCS, or roughly 125 us.  Aperiodic CSI report has larger delay requirements, and periodic CSI cannot be tied to success of LBT procedure on gNB side. The Rx-Assistance feedback may involve just DTX detection – providing faster input.
· Need not be tied to silencing on LBT Failure: The subsequent action under detection of absence of Rx-Assistance signal need not be mandated.  Multiple useful actions exist that can benefit the deployment considerably. 
· Example: On Rx-Assistance DTX, the gNB/network chooses to switch the beam used to serve the UE.  This mode of operation can reduce the impact of  the worst case bursty interference situation 
· Example: On Rx-Assistance DTX, the gNB/network chooses to schedule another UE 

The sensing/measurement for Rx-Assistance can take the form of a pre-determined/known duration of sensing – which forms another use-case for defining an optional Cat 2 LBT at the UE.  The Rx-Assistance sensing may happen at the beginning or in the middle of the COT. 

Over-all, it can be argued that Rx-assistance is beneficial given the mismatch between sensing at Tx and true interference conditions at Rx. The three techniques in the earlier agreement, namely enhancement to CSI reporting, enhancement to RSSI reporting, and LBT and conditional transmission at the UE, can help. But there is a difference in latency of the information. RSSI is a good compromise between complexity and latency and the magnitude of changes need for support in the specifications. LBT based conditional transmission is even faster but may require larger effort in specifications. 

In consideration of the above, we have the following proposals. 
[bookmark: p6][bookmark: p6_1]Proposal 6:  Support LBT sensing at the receiver with a conditional response from the receiver for Rx-Assistance. 

CAT 2 LBT is a sensing procedure which involves fixed duration of sensing. It is attractive for its predictable timeline and can be specified as well as implemented readily as a special case of eCCA or using components coming from eCCA type measurements.  Potential paths for CAT 2 LBT are fixed number of observation slots of 5us,  a deferral slot of 8us,  or a combination of deferral and observation slot sensing. The requirements for CAT 2 LBT sensing can borrow heavily from those used for defining eCCA procedures. As discussed above, it is a candidate sensing procedure for Rx-Assistance LBT at the receiver.
[bookmark: p7]
[bookmark: p8]Proposal 7:  Consider defining Cat 2 LBT as a sensing/measurement. Consider the use of such Cat 2 LBT sensing as an optional/configured and triggered component of LBT procedures 

Further, the main advantage of introducing LBT at the receiver in the way mentioned is the relatively higher responsiveness of the feedback procedure. If the principal benefit of faster responsiveness can be guaranteed via other alternatives, the following can be considered. 

[bookmark: p9]Proposal 8: Support enhanced RSSI reporting for Rx-Assistance, enhancements include at least L1-RSSI measurement, and AP-CSI based L1-RSSI reporting 
Other Considerations
In this paper we discuss a collection of potential design enhancements based on the agreements and convergences reached by RAN1-104bis-e. The relevant agreements and guidelines for different considerations are captured in the section that discusses them.
LBT/Sensing Bandwidth considerations
By meeting RAN1#104bis-e, RAN1 reached the following agreements and listed for-further-study considerations related to LBT Bandwidth. Agreement:
For LBT for single carrier transmission, continue down selection between
· Alt SC.1. gNB/UE performs LBT over the channel bandwidth (or BWP bandwidth)
· Alt SC.3. Define a unit of LBT bandwidth and gNB/UE performs LBT in all the LBT units (to be transmitted in) in the channel bandwidth
For LBT for multi-carrier transmission in intra-band CA, continue down selection between
· Alt CA.1. gNB/UE performs multiple LBT, one for each channel bandwidth separately
· Alt CA.2. gNB/UE performs single LBT over all CCs
· Alt CA.5. Define a unit of LBT bandwidth and gNB/UE performs LBT in all the LBT units (to be transmitted in) in the channel bandwidth in each CC



All options converged by RAN1 have their merits and demerits. The key considerations for determining of the bandwidth used for sensing are flexibility of operation and simplicity of specification. Given the wide and heterogenous bandwidth and open channelization available to be used in the 60 GHz band it is expected that the channel access procedure should allow opportunistic transmissions in unoccupied sections of the deployed bandwidth. That indicates a favorable case for performing sensing on multiple units of LBT bandwidth. On the other hand given the wide bandwidth, determining a single number for LBT bandwidth is harder to justify – larger values losing opportunistic spectrum usage, while smaller values would imply enforcing large number of separate sensing  operations in a wide channel deployment. 
To continue to support the flexibility and wide range of deployment bandwidths offered by NR, and yet also allow opportunistic transmissions in unoccupied sections of the deployed bandwidth, we propose that the LBT Bandwidth unit be left to implementation with small requirements imposed. The main requirement, as commonly understood, is that the LBT bandwidth should cover the transmission bandwidth.  

Leaving LBT bandwidth to implementation needs to address how COT sharing will be performed, especially if the node sharing the COT needs to know the bandwidth used to perform LBT by the initiating node. The transmission bandwidth inclusion requirement dictates the following proposal. 

[bookmark: p11]Proposal 9: For single carrier LBT, support both Alt SC.1 and Alt SC.3 as implementation choices, as long as the aggregated LBT bandwidth covers the transmission bandwidth. FFS how to indicate the aggregated LBT bandwidth from the COT initiating node to the COT sharing node.

The multi-carrier transmissions should be compatible with the design choice made for single carrier operation. 
[bookmark: p12]Proposal 10:  For multi-carrier transmission in intra-band CA, support Alt-CA.1,  Alt-CA-2, and Alt CA.5 as implementation choices, as long as the aggregated LBT bandwidth covers the transmission bandwidth.

Having left to implementation, the number of LBT bandwidth units a UE can separately sense, should be a capability. 
[bookmark: p13]Proposal 11: Consider specifying the maximum number of LBT-Bandwidth units a UE can sense as a UE capability. 
Short Control Signaling Provisions 
We support contention exempt transmissions for all control signalling under the duty cycle restrictions imposed by regulations, including those over PUSCH and PDSCH transmission not carrying user-plane data. 
[bookmark: p14]Proposal 12:  Under the restrictions of duty cycle for short control signaling, allow SS/PBCH, PDCCH, CSI-RS and PRS for contention exempt transmission 
[bookmark: p15]Proposal 13:  Under the restrictions of duty cycle for short control signaling, allow PRACH, msg1, msg3, msgA, SRS, PUCCH and PUSCH without user plane data for contention exempt transmission 
Multi-Channel LBT considerations 
By meeting RAN1#104e, RAN1 reached the following agreements and listed for-further-study the following considerations related to Multi-Channel LBT.

Agreement:
Define Type A and Type B multi-channel channel access as:
· Type A: Perform independent eCCA for each channel
· Type B: Identify a primary channel and perform eCCA on the primary channel, while perform Cat 2 LBT for other channels in the last observation slot
Down-selection between
· Alt1: Support Type A multi-channel channel access only
· Alt2: Support both Type A and Type B multi-channel channel access.
Note: How eCCA is performed on each channel, and the BW of the channels over which eCCAs are performed are separately discussed

The mode of operation under Alt 2, namely, additional support of eCCA on primary channel and a Cat 2 LBT for other channels in a last observation slot permits tying the medium access on multiple channels together, allowing increased predictability and helps in scheduling, cross-channel use of control signaling and data transmissions tied to the COT.

[bookmark: p16]Proposal 14:  Support Alt 2 for Multi-Channel LBT. For Type B multi-channel access, introduce Cat 2 LBT for non-primary channels.

No LBT Mode and LBT Mode signaling considerations 
By meeting RAN1#104bos-e, RAN1 reached the following agreements regarding regions where LBT is not mandated.

	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. Down-select between
· Alt 1. Support cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) gNB indication
· Alt 2. 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
· FFS: Whether the indication of the decision on applying LBT mode or no-LBT  mode is per beam (can be different for different UEs in different beams or can be different for different beam pairs between gNB and the UE) or per cell (can be different for different cells for a UE in carrier aggregation) 
· FFS: Whether a gNB and its UE(s) can have different mode
· FFS: Whether L1 signalling can be used for both Alt 1 and Alt 2 for gNB indication




Among the FFS items we believe the first two have valid operational relevance. On the other hand, we do not expect the need for L1 signaling for the timescales involved in No-LBT to LBT mode change and vice versa. We support the following proposals for this path
[bookmark: p17]Proposal 15:  Consider the use of beam specific indication of No-LBT or LBT mode.
[bookmark: p18]Proposal 16:  Allow different modes for gNB and UE. 
[bookmark: p19]Proposal 17:  It is not necessary to use  L1 signaling for cell specific and UE specific gNB indication. 
CWS adjustment and CAPC considerations
We reiterate our position that sophisticated procedures for CWS adjustment or channel access priority class (CAPC)  may not be necessary for higher band channel access.

[bookmark: p20]Proposal 18:  CWS adjustment need not be introduced for 60GHz band.
[bookmark: p21]Proposal 19:  CAPC need not be introduced for 60GHz band.
Conclusions
We have the following observations and proposals:
Observation 1: To enable any form of per beam channel access on more than one beam, e.g. for a multi-beam COT, more than one separate sensing operations need to be supported.
Observation 2: At least some sensing in per beam channel access is necessarily directional.
Observation 3: As shown in the simulation results in the contribution, the energy level sensed by directional beam is strongly affected by the directionality/beam forming gain of the sensing beam
Observation 4: In a fair channel access procedure, for a given pre-determined transmission beam (and consequent interference footprint), it is desirable that the channel access probability should not depend on the sensing beam properties.  
Observation 5: The results for 2-operator deployment indicate that beam collisions can be severe with a significant fraction of users experiencing interference level higher than the carrier level. 
Observation 6:  The worst-case beams collisions, if persistent, can lead to stuck situations, that is, an extended duration of severe interference.
Observation 7: The worst-case collisions, if sporadic and unpredictable, can lead to intense bursty interference and consequent penalties. 
Proposal 1: Adopt Alt-2, i.e.  extend QCL/TCI framework and/or beam correspondence framework to support mismatched directional sensing and transmission. Beam correspondence should be extended to support many -to-many relationship between transmission beams and eligible sensing beams. QCL/TCI framework could be extended to support necessary signaling if any.
Proposal 2:  The ED based comparison rule for medium busy should reflect the directionality of sensing beam and transmission beam.
Proposal 3: Use defined QCL/TCI framework to determine procedures to support independent per beam sensing and transmission of a multi-beam COT. 
Proposal 4:  Support Alt-B where applicable for simultaneous sensing. Support Alt-A-2 for SDM and TDM COT where applicable. Proposal 5: Any LBT based Rx-Assistance procedure should be made optional/configurable on a per UE link basis. 
Proposal 6:  Support LBT sensing at the receiver with a conditional response from the receiver for Rx-Assistance. 
Proposal 6:  Support LBT sensing at the receiver with a conditional response from the receiver for Rx-Assistance. 
Proposal 7:  Consider defining Cat 2 LBT as a sensing/measurement. Consider the use of such Cat 2 LBT sensing as an optional/configured and triggered component of LBT procedures 
Proposal 8: Support enhanced RSSI reporting for Rx-Assistance, enhancements include at least L1-RSSI measurement, and AP-CSI based L1-RSSI reporting 
Proposal 9: For single carrier LBT, support both Alt SC.1 and Alt SC.3 as implementation choices, as long as the aggregated LBT bandwidth covers the transmission bandwidth. FFS how to indicate the aggregated LBT bandwidth from the COT initiating node to the COT sharing node.
Proposal 10:  For multi-carrier transmission in intra-band CA, support Alt-CA.1,  Alt-CA-2, and Alt CA.5 as implementation choices, as long as the aggregated LBT bandwidth covers the transmission bandwidth.
Proposal 11: Consider specifying the maximum number of LBT-Bandwidth units a UE can sense as a UE capability. 
Proposal 12:  Under the restrictions of duty cycle for short control signaling, allow SS/PBCH, PDCCH, CSI-RS and PRS for contention exempt transmission 
Proposal 13:  Under the restrictions of duty cycle for short control signaling, allow PRACH, msg1, msg3, msgA, SRS, PUCCH and PUSCH without user plane data for contention exempt transmission 
Proposal 14:  Support Alt 2 for Multi-Channel LBT. For Type B multi-channel access, introduce Cat 2 LBT for non-primary channels.
Proposal 15:  Consider the use of beam specific indication of No-LBT or LBT mode.
Proposal 16:  Allow different modes for gNB and UE. 
Proposal 17:  It is not necessary to use  L1 signaling for cell specific and UE specific gNB indication. 
Proposal 18:  CWS adjustment need not be introduced for 60GHz band.
Proposal 19:  CAPC need not be introduced for 60GHz band.
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