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Introduction
In RAN1#106-e meeting, the following agreements on LBT bandwidth had been achieved: [1]
	Agreement:
For LBT for single carrier transmission, gNB/UE performs LBT over the channel bandwidth (or BWP bandwidth) (Alt SC.1. in earlier agreements)

For LBT for multi-carrier transmission in intra-band CA, gNB/UE performs multiple LBT, one for each channel bandwidth separately (Alt CA.1. in earlier agreements)

FFS: Additional support of performing single LBT over all CCs (Alt CA.2. in earlier agreements)


In RAN1#107-e meeting, the following agreements on channel access mechanism had been achieved: [2]
	Conclusion

Rel.16 NR-U style Cyclic Prefix extension is not supported for FR2-2 at least for DCI scheduled UL transmission

FFS: If CP extension is supported for CG-PUSCH in FR2-2


In addition, the beam specific COT information indication had been proposed and discussed during RAN1#107-e meeting: [3]
	Proposal 2.4.2-2

Introduce beam specific COT-SI (COT duration and (if introduced) available RB sets) delivery in DCI 2_0

FFS: How to introduce beam specific COT-SI

FFS: If this applies to SFI as well

FFS: If this applies to SSGS as well


In this contribution, we focus on channel access mechanism for above 52.6GHz, including the definition of LBT bandwidth, CP extension for CG-PUSCH and COT information indication.
Discussion
Definition of LBT bandwidth
In the current specification 37.213 [4], the definition of LBT bandwidth is interpreted as channel bandwidth or BWP bandwidth. From the UE’s perspective, it is natural to perform LBT on the BWP bandwidth, since the UE only required to transmit in the BWP. Otherwise, if the UE is required to perform LBT on the channel bandwidth, then the UE needs to open an wider RF than the BWP bandwidth, which increases the power consumption and implementation complexity. From the gNB’s perspective, it is valid to perform LBT either on the channel bandwidth or on the BWP bandwidth. For performing LBT on channel bandwidth, gNB only needs to perform LBT once on multiple non-overlapped BWPs, and transmit in each BWPs when the LBT passes. For performing LBT on BWP bandwidth, gNB needs to perform LBT separately on each non-overlapped BWPs, and transmit on the BWP with successful LBT. In this way, the LBT is more accurate, but the LBT of the gNB becomes more complicated. Both LBT methods have their own merits and drawback, it can be left for gNB implementation.

Proposal 1: Modify the earlier agreements as follows

Agreement:
For LBT for single carrier transmission, gNB/UE performs LBT over the channel bandwidth (or at least the active BWP bandwidth) with at least the ED threshold associated with the active BWP bandwidth.
Agreement:
For LBT for multi-carrier transmission in intra-band CA, gNB/UE performs multiple LBT, one for the active BWP bandwidth in each channel bandwidth separately (Alt CA.1. in earlier agreements)

CP extension for CG-PUSCH
In unlicensed band, certain conditions like keep the gap equal to 16/25 us or less than 16 us, must be met to use the type 2A/2B/2C channel access. In order to use COT sharing, the interval between transmission bursts usually needs to be small, even less than the duration of one OFDM symbol. Therefore,  time-domain resource allocation with OFDM symbol granularity is not sufficient. This problem is solved by using cyclic prefix extension so that transmission can start earlier than OFDM symbol boundaries.  However, cyclic prefix extension is not supported for FR2-2 at least for DCI scheduled UL transmission, because there is no need to maintain gaps as in the DL to UL COT sharing case in Rel-16 NR-U. 

CP extension is still feasible for CG-PUSCH transmission in FR2-2, it can avoid collisions when using full bandwidth allocation or when UE share common resources for CG-PUSCH transmission.

Regarding the length of CP extension, since the sensing structure in FR2-2 is different from that in FR1, the set of CP extension lengths should be reconsidered. Following the same design principles as NR-U, the candidate CP extension lengths should be determined according to the sensing slot duration in FR2-2, such as 8us, with a step size of 5us.  
Proposal 2: CP extension is supported for CG-PUSCH transmission in FR2-2.
Proposal 3: The set of candidate CP extension lengths should be 8us with a step size of 5us. 
Beam specific COT information indication
Due to the introduction of directional LBT and beam transmission in FR2-2, the COT is for a certain beam. That is, if the gNB obtains a COT with a specific beam, it should not allow any transmission and reception outside the beam. Because, gNB only senses in this direction to acquire the COT, and ignores interference in other directions. From this aspect,  beam-specific COT information should be introduced to control which UEs can use the COT. 

Regarding the COT information, the channel conditions and the intended UEs within the beam can be different, which can lead to different scheduling decisions of gNB, so the COT duration needs to be beam-specific. In addition, the COT duration can only be used for the COT of the corresponding beam that the information is received.
Regarding the search space set group switching indication, since each PDCCH has its own TCI information, the UE only needs to receive the PDCCH of the corresponding beam in the current COT, so the SSSG information needs to be beam-specific.
Regarding SFI,  the SFI field in DCI 2-0 has two use case. The first use case for SFI field is to indicate DL/UL/flexible state of a symbols. In that case, if different COTs can use different SFIs, it will cause cross link interference. The second use case for SFI field is to indicate COT duration, if explicit COT duration is not configured.  In that case, different COTs can use different SFIs, since different COTs may have different COT duration. Considering the two use case, if SFI field is used to indicate COT length, the overlapped parts of the different SFIs should be the same.

Proposal 4:  Introduce beam specific COT duration, SFI and SSSGS indication delivery in DCI 2_0.
Proposal 5: The beam specific COT duration, SFI and SSSGS indication can only be used for the COT of the corresponding beam that the information is received.

Multi-beam COT
Regarding multi-beam LBT mechanism, the independent per beam LBT is supported. However,  even for Type 1 channel access, what if the count-down reaches 0, but the gNB or UE is not yet ready to transmit, and what should be the channel sensing behavior. There are not much details yet, some options were discussed at the last meeting, the following option are more supported by the companies[5]:
	During the count-down of Type 1 channel access, if the gNB/UE counter reaches 0 but it is not ready for transmission, the gNB/UE stops sensing, and resume sensing for one sensing slot, right before the targeted transmission start time. Only if the sensing slot is sensed as idle, the Type 1 channel access on that channel is declared as successful and the transmission can start

FFS spec impact

FFS if other schemes for Type 1 channel access is supported


The above option is similar as the behaviour on ‘frozen the back-off counter and resume with an additional sensing slot’ specified for NR-U. Since this behavior is already supported in NR-U, it is safe to introduce a similar behavior in FR2-2 without introducing too much implementation complexity.
Proposal 6:  During the count-down of Type 1 channel access, if the gNB/UE counter reaches 0 but it is not ready for transmission, the gNB/UE stops sensing, and resume sensing for one sensing slot, right before the targeted transmission start time. Only if the sensing slot is sensed as idle, the Type 1 channel access on that channel is declared as successful and the transmission can start. 
Conclusion

In this contribution, we focus on channel access mechanism for above 52.6GHz, including the definition of LBT bandwidth, CP extension for CG-PUSCH and COT information indication. Based on the discussion in section 2, we provide the following proposals:
Proposal 1: Modify the earlier agreements as follows

Agreement:
For LBT for single carrier transmission, gNB/UE performs LBT over the channel bandwidth (or at least the active BWP bandwidth) with at least the ED threshold associated with the active BWP bandwidth.
Agreement:
For LBT for multi-carrier transmission in intra-band CA, gNB/UE performs multiple LBT, one for the active BWP bandwidth in each channel bandwidth separately (Alt CA.1. in earlier agreements)
Proposal 2: CP extension is supported for CG-PUSCH transmission in FR2-2.
Proposal 3: The set of candidate CP extension lengths should be 8us with a step size of 5us. 

Proposal 4:  Introduce beam specific COT duration, SFI and SSSGS indication delivery in DCI 2_0.
Proposal 5: The beam specific COT duration, SFI and SSSGS indication can only be used for the COT of the corresponding beam that the information is received.

Proposal 6:  During the count-down of Type 1 channel access, if the gNB/UE counter reaches 0 but it is not ready for transmission, the gNB/UE stops sensing, and resume sensing for one sensing slot, right before the targeted transmission start time. Only if the sensing slot is sensed as idle, the Type 1 channel access on that channel is declared as successful and the transmission can start. 
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