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1. Introduction
In the past several meetings, major agreements about channel access mechanism supporting NR from 52.6 to 71GHz were obtained [1]. While, as mentioned in [2] some issues were still left over and need to be addressed in the maintenance phase. At the same time, according to the email discussion related to the CR about introducing features to support NR features in frequency range 2-2, the other issues were also proposed and suggested to be solved in the coming meeting [3]. Considering leveraging NR FR2 design to the extent possible [4], this contribution shares some views on remaining issues on channel access mechanism supporting 60 GHz NR unlicensed spectrum. 
2. Discussion
2.1 COT sharing
Different from the TS 37.213 [5] wherein COT sharing related to transmission gap is specified in detail, this counterpart is absent in EN 302 567 as the baseline of the channel access procedure in FR2-2 [6]. On COT sharing without LBT from an initiating device transmission to responding device within a COT, the forms of no maximum gap and a maximum gap Y are supported for different motivations. The maximum gap Y and its application can be determined as per following agreement in RAN1#107-e [7]:
	Agreement:
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.
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


However, according to the agreement in RAN1#106-e [8] as shown in above table, the maximum gap allowed between two initiating device transmissions without LBT is to be discussed further. Similarly, no maximum gap or a maximum gap could be considered. Even if only the form of no maximum gap is adopted finally, corresponding detail should be specified or determined at least to validate initiating device behavior.
Proposal 1: The maximum gap allowed without LBT between two initiating device transmissions should be defined as follows
•	Alt 1: No maximum gap defined between two initiating device transmissions. An initiating device transmission can occur without LBT with any gap within the maximum COT duration.
•	Alt 2: Define a maximum gap Y, such that an initiating device transmission can occur without LBT only if the transmission starts within Y from the end of the last initiating device transmission.
2.2 CP extension for CG-PUSCH
Type 1 channel access procedure can be used by a gNB/UE to initiate a channel occupancy on mmWave unlicensed spectrum. From the following agreement and conclusion about configured grant PUSCH transmission in the RAN1#107-e meeting
	Conclusion:
UL to DL COT sharing is supported for FR2-2 unlicensed operation, including from dynamically scheduled UL and CG-PUSCH.
Agreement:
For CG-PUSCH to DL COT sharing, extend the duration and offset range to {1, … , 319}.


UE initiated channel occupancy for CG-PUSCH and shared with gNB is supported. Based on the UE initiated channel occupancy by Type 1 channel access procedure, the alignment of UL starting point with symbol boundary should be considered because of the random sensing duration of the channel access procedure which is similar to that of NR-U. Although the symbol raster for high SCS is much finer than at 6GHz, compared with the sensing slot duration Tsl=5us and the defer duration Td=8us for FR2-2, the symbol duration is greater at least for 120 kHz SCS. Hence the CP extension is still feasible for the first OFDM symbol allocated for a CG-PUSCH transmission with full bandwidth allocation. Further, considering the different sensing slot duration for FR2-2 and NR-U, candidate CP extension length should be redesigned according to the 8us defer duration and 5us sensing slot duration, because even the shortest CP extension in NR-U, i.e., 16us is not applicable to FR2-2. 
Proposal 2: For CG-PUSCH in FR2-2 unlicensed operation, CP extension should be introduced, and the set of CP extension lengths should be designed based on the sensing slot duration and the defer duration for FR2-2.
2.3 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 [8]: 
	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


A gNB and its UEs can have different operating mode. When UE specific LBT mode or no-LBT mode is indicated to a UE, if the UE needs not to know the operating mode of the gNB, in other words the gNB may or may not perform LBT no matter the gNB indicates to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode, then it is not necessary to specify the UE to assume the indicated mode applies to both gNB and UE. That is to say gNB and UE may have different operating mode for the link. On the contrary, if a UE needs to know the operating mode of the gNB, e.g. for the sake of P-CSI-RS validation, the operating mode of the gNB could be additionally indicated to UE implicitly or explicitly based on the above agreement.
Proposal 3: For regions where LBT is not mandated, when LBT mode or no-LBT mode is indicated to a UE, the mode applies to the UE for the operation between the gNB and the UE. The operating mode of the gNB could be additionally indicated explicitly or implicitly if necessary.
2.4 Supplement to Type 1 channel access procedure
For a gNB/UE initiated channel occupancy through Type 1 channel access procedure, the starting point of DL/UL transmission should align with the symbol boundary. However the transmission may not always immediately follow the LBT procedure, e.g. the sensing duration is prolonged than expected due to the uncertainty of LBT result which may lead to the misalignment between LBT ending and symbol boundary, or the device is not ready to transmit at the end of LBT procedure. In such case for NR-U, the device’s behaviors, such as an additional sensing with a defer duration which could be confined within a symbol duration, are defined for subsequent transmission as following in [5]
	4.1.1	Type 1 DL channel access procedures
…
If an eNB/gNB has not transmitted a transmission after step 4 in the procedure above, the eNB/gNB may transmit a transmission on the channel, if the channel is sensed to be idle at least in a sensing slot duration Tsl when the eNB/gNB is ready to transmit and if the channel has been sensed to be idle during all the sensing slot durations of a defer duration Td immediately before this transmission. If the channel has not been sensed to be idle in a sensing slot duration Tsl when the eNB/gNB first senses the channel after it is ready to transmit or if the channel has been sensed to be not idle during any of the sensing slot durations of a defer duration Td immediately before this intended transmission, the eNB/gNB proceeds to step 1 after sensing the channel to be idle during the sensing slot durations of a defer duration Td.


But corresponding contents were not introduced in the draft CR to the specification for channel access procedure in FR2-2 [3]. Although much shorter OFDM symbols are adopted in FR2-2, we believe this part is also necessary at least for 120 kHz SCS when the sensing slot duration is shorter than symbol duration. Compared with Type 1 channel access procedure in NR-U, equivalent procedure based on EN 302 567 for FR2-2 is greatly simplified with different parameters and steps. Hence, if similar contents as above are introduced, the parameters and steps should be modified accordingly. Otherwise, at least related contents should be supplemented in order to specify the device behavior when a gNB/UE has not transmitted a transmission after a Type 1 channel access procedure.
Proposal 4: If a gNB/UE has not transmitted a transmission after Type 1 channel assess procedure, the gNB/UE behavior should be specified for the gNB/UE’s subsequent transmission.
3. Conclusion
This contribution shares our views on remaining issues on channel access mechanism supporting NR from 52.6 to 71GHz unlicensed spectrum, and the following proposals are made:
Proposal 1: The maximum gap allowed without LBT between two initiating device transmissions should be defined as follows
•	Alt 1: No maximum gap defined between two initiating device transmissions. An initiating device transmission can occur without LBT with any gap within the maximum COT duration.
•	Alt 2: Define a maximum gap Y, such that an initiating device transmission can occur without LBT only if the transmission starts within Y from the end of the last initiating device transmission.
Proposal 2: For CG-PUSCH in FR2-2 unlicensed operation, CP extension should be introduced, and the set of CP extension lengths should be designed based on the sensing slot duration and the defer duration for FR2-2.
Proposal 3: For regions where LBT is not mandated, when LBT mode or no-LBT mode is indicated to a UE, the mode applies to the UE for the operation between the gNB and the UE. The operating mode of the gNB could be additionally indicated explicitly or implicitly if necessary.
Proposal 4: If a gNB/UE has not transmitted a transmission after Type 1 channel assess procedure, the gNB/UE behavior should be specified for the gNB/UE’s subsequent transmission.
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