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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Ref494215420]In this contribution, we focus on the channel access mechanism for operation above 52.6GHz unlicensed band. 

Directional LBT
· Sensing beam selection on the gNB side
[bookmark: _GoBack]From our viewpoint, sensing beam selection can be fully left for gNB implementation. No need to introduce extra RAN1 or RAN4’s effort. As a compromise, we can accept that RAN4 can make the final decision whether this can be left for gNB implementation.
Proposal 1: RAN4 decides whether sensing beam selection on the gNB side is an implementation issue.
· Sensing beam selection on the UE side
	Agreement:
· When UE indicates a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, support 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: The case when UE does not indicate a capability for beam correspondence
· Note: The UE should meet local regulatory requirements


For a UE doesn’t support capability for beam correspondence, the beam of indicated SRS cannot be directly used as sensing direction.  However, UE shall be indicated the sensing beam in either explicit or implicit way. Specifically, for NCB PUSCH transmission the reception beam of CSI-RS associated with SRS can be used as the sensing beam. For CB PUSCH transmission, an extra RS indication field is needed to indicate the sensing beam.
Proposal 2: For NCB PUSCH transmission, the reception beam of CSI-RS associated with SRS can be used as the sensing beam.
Proposal 3: For CB PUSCH transmission, an extra RS indication field is needed to indicate the sensing beam.

Multi-Beam COT
In RAN1#104-e meeting the multi-beam COT related issues had been discussed and the following had been agreed:
	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



In RAN1#104b-e meeting more clarifications on Alt 2 and Alt 3 had been discussed and the following had been agreed:
	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



For a COT with MU-MIMO (SDM) transmission, both alternatives should be supported, since they can be used for different usage. As for “independent per-beam LBT”, all per-beam LBTs should be performed simultaneously at the beginning of the COT.  In our opinions, Alt A-1 will cause a large latency, which will invalidate the earlier eCCA results. Alt A-2 will cause the transmitter to transmit in one beam direction while performing eCCA in other beam direction, which may cause interference between the transmission beam and LBT beam.  Regarding Alt A-3, it is not aligned with the regulations.
Proposal 4: For a COT with MU-MIMO (SDM) transmission, 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 should be supported.
Proposal 5: For a COT with MU-MIMO (SDM) transmission, independent per-beam LBT sensing at the start of COT is performed for beams used in the COT should be supported, and the per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams.
In case of a COT with TDM of beams with beam switching, both Alt 1 and Alt 2 should be supported, since they can be used for different usage. As for “independent per-beam LBT”, all per-beam LBTs should be performed simultaneously at the beginning of the COT if the transmitter have the capability to perform per-beam LBT simultaneously. When the transmitter do not have the capability to perform per-beam LBT simultaneously, Alt A-1 can be supported as a baseline, because other alternatives are problematic as we mentioned above.
Proposal 6: Within a COT with TDM of beams with beam switching, 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 should be supported.
Proposal 7: 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:
· If the transmitter has the capability to simultaneously sense in different beams, the per-beam LBT for different beams is performed simultaneously in parallel
· If the transmitter does not have the capability to simultaneously sense in different beams, Alt A-1 should be supported.

Conclusion
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK39][bookmark: OLE_LINK40]In this contribution, we provide the following proposals.
Proposal 1: RAN4 decides whether sensing beam selection on the gNB side is an implementation issue.
Proposal 2: For NCB PUSCH transmission, the reception beam of CSI-RS associated with SRS can be used as the sensing beam.
Proposal 3: For CB PUSCH transmission, an extra RS indication field is needed to indicate the sensing beam.
Proposal 4: For a COT with MU-MIMO (SDM) transmission, 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 should be supported.
Proposal 5: For a COT with MU-MIMO (SDM) transmission, independent per-beam LBT sensing at the start of COT is performed for beams used in the COT should be supported, and the per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams.
Proposal 6: Within a COT with TDM of beams with beam switching, 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 should be supported.
Proposal 7: 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:
If the transmitter has the capability to simultaneously sense in different beams, the per-beam LBT for different beams is performed simultaneously in parallel
· If the transmitter does not have the capability to simultaneously sense in different beams, Alt A-1 should be supported.
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