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1 Introduction
In this contribution, we discuss a remaining issue related to channel access procedure after Cat-2 LBT (i.e., Type 2 channel access in TS 37.213 v17.0.0 [1]) failure for UL/DL transmission in a shared channel occupancy on frequency range 2-2 and provide our views.

Remaining issue on channel access mechanism for NR beyond 52.6GHz
Channel access procedure after Cat-2 LBT (i.e., Type 2 channel access in TS 37.213 v17.0.0 [1]) failure
In the approved TS 37.213 v17.0.0, Type 1/ 2/ 3 channel access procedures were specified as channel access procedures for frequency range 2-2 according to the agreement in RAN1#107-e meeting [2] as the following.
	Agreement at RAN1#107-e
For Type 1 channel access,  is a random number uniformly distributed between 0 and CW=3
· By implementation, a node may choose a larger number for counter N than \
Conclusion at RAN1#107-e
On the gap Y for Cat 2 LBT when COT Sharing is applied, no matter which option is chosen out of options 1/2/3, the UE does not need to know the value for Y, as the UE will follow DCI to determine if Cat 2 LBT is performed
· Note: If Y is specified in 3GPP spec or not is discussed separately
Agreement at RAN1#107-e
On COT sharing from an initiating device transmission to responding device transmission, when a maximum gap Y is defined, 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, and a responding device transmission can occur with Cat 2 LBT if the transmission starts later than Y from the end of the initiating device transmission.
· gNB determines Y as gNB implementation (for example, according to local regulation) and the value of Y will not be captured in 3GPP spec other than requiring Y to be no less than 8 us.


The specified Type 1/ 2/ 3 channel access procedures are as follows [1]:
· Type 1 channel access procedure: Cat 3 LBT with CW range [0, 3] w/o CWS adjustment
· Type 2 channel access procedure: Cat 2 LBT with a single interval 8us including a sensing slot with 5us
· Type 3 channel access procedure: No LBT, without sensing the channel
	[bookmark: _Toc90480715]4.4.1	Type 1 channel access procedures
This clause describes channel access procedures to be performed by a gNB/UE where the time duration spanned by the sensing slots that are sensed to be idle before a transmission(s) is random based on a fixed contention window size. The clause is applicable to any transmission initiating a channel occupancy by the gNB/UE.
The gNB/UE may transmit a transmission after first sensing the channel to be idle during the sensing slot duration of a defer duration  and after the counter  is zero in step 4. The counter  is adjusted by sensing the channel for additional sensing slot duration(s) according to the steps below:
1)	set , where  is a random number uniformly distributed between 0 and , and go to step 4;
2)	if  and the gNB/UE chooses to decrement the counter, set ;
3)	sense the channel for an additional sensing slot duration, and if the channel is idle for the additional sensing slot duration, go to step 4; else, go to step 5;
4)	if , stop; else, go to step 2.
5)	sense the channel until either it is detected busy within an additional defer duration  or it is detected to be idle for the sensing slot of the additional defer duration ;
6)	if the channel is sensed to be idle during the sensing slot duration of the additional defer duration , go to step 4; else, go to step 5;
In the above procedures,  is the contention window and . 
The defer duration is and includes a sensing slot duration  for performing as least a single measurement to determine whether the channel is idle.
A gNB/UE shall not transmit on a channel for a Channel Occupancy Time that exceeds .
[bookmark: _Toc90480716]4.4.2	Type 2 channel access procedures 
This clause describes channel access procedures to be performed by a gNB/UE where the time duration spanned by sensing slots that are sensed to be idle before a DL/UL transmission(s) is deterministic.
A gNB/UE may transmit a transmission(s) on a channel immediately after  which includes a sensing slot with a duration  where the channel is sensed to be idle.
[bookmark: _Toc90480717]4.4.3	Type 3 channel access procedures 
A gNB/UE may transmit a transmission on a channel without sensing the channel.



The introduction of Cat-2 LBT for 60GHz unlicensed band operation might be quite useful that allows Cat-2 LBT for the responding device at least for the use cases such as resuming transmission after a certain gap, COT sharing between an initiating node and a responding node for the fair coexistence with other technologies or other RAT using unlicensed band. And also considering that multi-slot PDSCH/PUSCH scheduling would be efficiently used for the DL/UL burst transmission in 60GHz unlicensed band, if the channel access for one of the multiple slots allocated for multi-slot PDSCH/PUSCH is failed, it needs to define a channel access method for the remaining transmission slots among the multiple slots allocated for multi-slot PDSCH/PUSCH.
According to the current TS 37.213 specification, there is a description such as Type 2 and Type 3 channel access procedures related to channel access procedures to transmit a DL/UL transmission(s) that is followed by a UL/DL transmission(s) within the maximum Channel Occupancy Time under a shared channel occupancy. However, it didn’t specify how to apply channel access procedure for the remaining DL/UL transmissions within the maximum Channel Occupancy Time after Cat-2 LBT (i.e., Type 2 channel access procedure) failure. Therefore, we propose to discuss whether or not to specify the channel access mechanism after failure of Type 2 channel access for UL/DL transmission in this maintenance phase.
· Proposal 1: It should be discussed whether or not to specify the channel access mechanism after failure of Type 2 channel access procedure for UL/DL transmission. 
The post behaviors of Cat-2 LBT failure were well specified in releases introducing LTE-LAA and NR-U. Considering that multi-slot PDSCH/PUSCH scheduling is useful case for the 60GHz unlicensed band operation, it seems desirable to define the operations after failure of Type 2 channel access procedure for UL/DL transmission in the 60GHz unlicensed band of FR2-2 similar to the methods defined in LTE-LAA and NR-U. Therefore, we propose to perform Type 1 channel access procedure for the remaining DL/UL transmissions after failure of Type 2 channel access (i.e., Cat-2 LBT) for DL/UL transmission followed by a UL/DL transmission(s) within the maximum Channel Occupancy Time in a shared channel occupancy on FR2-2.
· Proposal 2: Similar with NR-U and LTE-LAA, we propose to perform Type 1 channel access procedure after failure of Type 2 channel access (Cat-2 LBT) for DL/UL transmission followed by a UL/DL transmission(s) within the maximum Channel Occupancy Time in a shared channel occupancy on FR2-2.

Conclusion
In this contribution, we have discussed a remaining issue related to channel access procedure after Cat-2 LBT (i.e., Type 2 channel access) failure for DL/UL transmission in a shared channel occupancy on frequency range 2-2. As a conclusion, we summarize our view as follows:
· Proposal 1: It should be discussed whether or not to specify the channel access mechanism after failure of Type 2 channel access procedure for UL/DL transmission. 
· Proposal 2: Similar with NR-U and LTE-LAA, we propose to perform Type 1 channel access procedure after failure of Type 2 channel access (Cat-2 LBT) for DL/UL transmission followed by a UL/DL transmission(s) within the maximum Channel Occupancy Time in a shared channel occupancy on FR2-2.
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