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1 Introduction
There was discussion from RAN1#104-e meeting to RAN#104b-e meeting to support many aspects such as LBT bandwidth in single carrier and CA, No-LBT mode and LBT to No-LBT switching, sensing structure for LBT mode, ED threshold adaptation based on BW, COT sharing aspects, whether to introduce CWS, CAPC and Cat-2 LBT and multi-channel access. And the followings were agreed [1]-[2].
	Agreement at RAN1#104-e meeting:
The baseline ED threshold can be computed as

Where Pout is RF output power (EIRP) and Pmax is the RF output power limit, Pout≤Pmax.
· FFS: Further adjustment on ED threshold based on the sensing beam and the transmission beam (further adjustment should not violate EDT requirements as per regulations)
· FFS: If Pout is max output EIRP of the device or instantaneous output EIRP
· FFS definition of Operating Channel BW
· FFS: Whether ED threshold for NR-U and NR-U coexistence scenarios (eg, at regulation level) can be appropriately relaxed compared with the threshold of coexistence between NR-U and Wi-Fi.
· FFS: EDT when the COT has time varying transmission beams and varying EIRP
Agreement at RAN1#104-e meeting:
For energy measurement in 8us deferral period, down-select from the following:
· Alt 1. Two energy measurements are required
· Alt 2. One measurement is required
· Alt 3. Extend the 8us to 10us and perform two measurements, one in each 5us segment
For energy measurement in 5us observation slot, perform single measurement
· FFS minimum duration of the measurement
· FFS location of the measurement
Agreement at RAN1#104-e meeting:
On maximum gap within a COT to allow COT sharing without LBT, down-select from
· Alt 1. No maximum gap defined. A later transmission can share the COT without LBT with any gap within the maximum COT duration
· Alt 2. Define a maximum gap X, such that a later transmission can share the COT without LBT only if the later transmission starts within X from the end of the earlier transmission
· FFS: Value for X
· Alt 3. Define a maximum gap Y, such that a later transmission can share the COT without LBT only if the later transmission starts within Y from the end of the earlier transmission. If the later transmission starts after Y from the end of the earlier transmission, an one-shot LBT is needed to share the COT
· FFS: Value for Y
· FFS:  How to define the one-shot LBT
Agreement at RAN1#104-e meeting:
For Cat 2 LBT, down-select from the following alternatives
· Alt 1: Do not introduce Cat 2 LBT for 60GHz unlicensed band operation
· Alt 2: Introduce Cat 2 LBT for 60GHz unlicensed band operation
Agreement at RAN1#104-e meeting:
If Cat 2 LBT is introduced, the following use cases can be further studied:
· Resume transmission after a gap Y:  Cat 2 LBT may be used to resume transmission by the initiating device within the COT after a gap Y (FFS the value of Y)
· COT sharing: Cat 2 LBT may be used before transmission by a responding node sharing a COT
· Multi-Beam LBT:  Cat 2 LBT may be used before switching to a new transmission beam (not used in earlier part of the COT) in a COT with TDM beams, or resume a previously used transmission beam after a gap Z (FFS the value of Z)
· Rx-Assistance:  Cat 2 LBT may be used for sensing at the receiver as a responding device for Rx-Assistance measurements and associated signalling 
Other use cases not precluded. 
FFS if Cat 2 LBT is mandated for each use case or not.
Agreement at RAN1#104-e meeting:
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
Agreement at RAN1#104-e meeting:
· SSB transmission with LBT is supported, at least when the conditions for contention exempt short control signalling based SSB transmission is not met 
· Note the channel access for SSB with LBT may not be different from a normal COT with multiple beams
· FFS: If any difference from a multi-beam COT LBT needs to be introduced
Working assumption at RAN1#104b-e meeting:
For Pout in EDT determination, define Pout as the maximum EIRP of the node determining EDT during a COT.
Agreement at RAN1#104b-e meeting:
· Contention Exempt Short Control Signaling rules can be applicable to the transmission of SS/PBCH.
· FFS: What are the other DL signals and channels that can be multiplexed with SS/PBCH transmission under Contention Exempt Short Control Signaling rule
· FFS: Whether this can be applied to all supported SCS or specific SCS.
· FFS: Extension to discovery burst if it is defined including signals other than SS/PBCH
· Note: Restriction for short control signalling transmissions apply (10% over any 100ms interval)
· FFS: Other DL signals/channels can be transmitted with Contention Exempt Short Control Signaling rule, such as PDCCH, broadcast PDSCH, PDSCH without user plain data, CSI-RS, PRS, etc
Working assumption at RAN1#104b-e meeting:
For energy measurement in 5us observation slot, when performing single measurement, the location of the measurement within the 5us is left for implementation, i.e., anywhere within the 5us.
Agreement at RAN1#104b-e meeting:
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


In this contribution, we discuss channel access mechanism such as LBT bandwidth in single carrier and CA, No-LBT mode, sensing structure for LBT mode, COT sharing aspects, whether to introduce CWS, CAPC and Cat-2 LBT and multi-channel access for unlicensed operation in NR beyond 52.6GHz and provide our views.
Discussion on channel access mechanism for NR beyond 52.6GHz
LBT bandwidth in single carrier and CA
At the RAN1#104-e meeting, it was agreed separately for LBT on single carrier transmission and for LBT on multi-carrier transmission in intra-band CA [1]. And these were down-selected as some of alternatives in the previous RAN1#104b-e meeting [2]. Above all, regarding two alternatives (i.e., Alt SC.1 and Alt SC.3) for LBT for single carrier transmission, if the channel bandwidth is small, two alternatives seem not to be quite different. However, for wideband operation in 60GHz unlicensed band, if LBT failure is rare, a single LBT process as like Alt SC.1 may be more efficient without defining LBT bandwidth, configuration of LBT bandwidth, and signalling details than Alt SC.3. But if LBT failure is not rare, a gNB/UE cannot transmit any partial BW in the channel BW (or BWP BW) by configuration due to a single LBT process, it can result in inefficient resource utilization. Therefore, under assuming that the chance of LBT failure can be higher and be unknown in unlicensed band, we support Alt SC.3 for LBT on single carrier transmission. 
Even for LBT on multi-carrier transmission in intra-band CA, it seems beneficial to avoid inefficient channel utilization in unlicensed band by making it possible to transmit when LBT is successful in each CC by performing LBT at least once in each CC for multi-carrier transmission in intra-band CA. There, we support at least Alt CA.1 or Alt CA.5 for LBT on multi-carrier transmission in intra-band CA.
· [bookmark: _Hlk71639702]Proposal 1: We support 
· Alt SC.3 for LBT on single carrier transmission.
· At least Alt CA.1 or Alt CA.5 for LBT on multi-carrier transmission in intra-band CA.

Sensing structure for LBT mode
For the sensing structure for LBT mode, there was discussion on energy measurement in 5us observation slot and in 8us deferral period at the RAN1#104-e meeting. It was agreed to further down-select how many measurements are required for energy measurement in 8us deferral period, i.e., one or two measurements.
According to the TS 37.213 v16.5.0, in Rel-16 NR-U, such as 9us slot duration (Tsl) for single measurement and 16us common defer duration (Tf) as basic sensing parameters for DL/UL channel access procedure are used. In the Type-2 DL/UL channel procedure, two types of Cat-2 LBT are supported such as Type 2A channel access procedure with 25us sensing interval with two sensing slots and Type 2B channel access procedure with 16us sensing interval with one sensing slot. When we recall the discussion to define sensing structure for Type 2B channel access procedure with 16us sensing interval with one sensing slot, the requirement of minimum 4us of energy measurement can be anywhere within sensing interval, but for a 16us with sensing interval, it was agreed to perform energy sensing for a total of at least 5us with at least 4us of sensing occurs within last 9us of Tf (16us). When RAN1 decides on how many measurements are required for energy measurement in 8us deferral period, we prefer to have one energy measurement for 8us deferral period by considering 5us observation slot similar to define performing one energy measurement for 16us Cat-2 LBT in Rel-16 NR-U considering to actually miss the channel busy within a 16us. 
· Proposal 2: We propose to support Alt-2 that one measurement is required for energy measurement in 8us deferral period.
And we provide three alternatives as the detailed option for energy measurement in 8us deferral period and it can be further discussed. Option-1 is to be left to the implementation at the device since the regulation does not specify anything on this regardless of one or two energy measurements. The other two options (i.e., option 2 and option 3) can be further considered if only one energy measurement for 8us deferral period is agreed.  
· [bookmark: _Hlk71573451]Option 1: For the sensing structure within 8us deferral period, the regulation does not specify anything which is left to the implementation at the device. Regardless of one or two energy measurements are required, it seems reasonable to be left to the implementation aspects. 
· Option 2: Similar to define performing one energy measurement for 16us Cat-2 LBT in Rel-16 NR-U considering to actually miss the channel busy within a 16us, the 8us deferral period includes an observation slot that occurs within the last 5us of 8us deferral period. The channel is considered to be idle within the duration of the 8us deferral period if the channel is sensed to be idle for a total of at least (5us or 4us) with at least 3us of sensing occurring in the sensing slot.
· Option 3: Similar to define performing one energy measurement for 16us Cat-2 LBT in Rel-16 NR-U considering to actually miss the channel busy within a 16us, the channel is considered to be idle within the duration of the 8us deferral period if the channel is sensed to be idle for a total of at least 5us with at least 3us of sensing occurring in the deferral period.

Maximum gap within a COT for COT sharing without LBT
At the RAN1#104-e meeting, it was discussed on maximum gap within a COT to allow COT sharing without LBT. It was agreed to down-select from three alternatives on this issue as following.
· Alt 1. No maximum gap defined. A later transmission can share the COT without LBT with any gap within the maximum COT duration.
· Alt 2. Define a maximum gap X, such that a later transmission can share the COT without LBT only if the later transmission starts within X from the end of the earlier transmission.
· FFS: Value for X
· Alt 3. Define a maximum gap Y, such that a later transmission can share the COT without LBT only if the later transmission starts within Y from the end of the earlier transmission. If the later transmission starts after Y from the end of the earlier transmission, an one-shot LBT is needed to share the COT
· FFS: Value for Y
· FFS: How to define the one-shot LBT
From our perspective, ETSI HS EN 302 567 defines a COT including all the gaps and transmissions from both the initiating and responding devices. There is no need to limit the gap duration if we do not envisage any issues. The latest draft of ETSI 302 567 does not seem to mandate any maximum gap within the 5ms MCOT.
· “6) An equipment (initiating or not initiating transmission), upon correct reception of a packet which was intended for this equipment, can skip the CCA Check, and immediately proceed with the transmission in response to received frames. A consecutive sequence of transmissions by the equipment, without a new CCA Check, shall not exceed the 5 ms Channel Occupancy Time as defined in step 5) above”
· Proposal 3: We support Alt-1 since it seems no need to define a maximum gap for COT sharing within the maximum COT duration from the ETSI regulation perspectives.

Whether to introduce CWS, CAPC and Cat-2 LBT
For introduction of CWS and CAPC in 60GHz unlicensed band, the CAPC and CWS adjustment, it seems beneficial to address better different channel and traffic conditions that may impact the channel access procedure such as prioritization of high priority traffic and resolution of the collision between transmissions in some highly congested scenarios. Therefore, given to the fact that ETSI BRAN does not define anything but the regulation does not exclude it, it would be beneficial to introduce CAPC and CWS adjustment for unlicensed operation at 60GHz band, with Rel-16 NR-U as baseline
· Proposal 4: We propose to introduce CAPC, CWS and CWS adjustment mechanism for 60GHz band, with Rel.16 NR-U as baseline.
Regarding introduction of Cat-2 LBT for 60GHz unlicensed band operation, at the RAN1#104-e meeting, it was discussed whether or not to define Cat-2 LBT in the 3GPP specification. It was agreed to further study the following use cases. It might be quite useful to apply Cat-2 LBT for the device at least for the use cases such as resuming transmission after a certain gap, multi-beam LBT in multiple beam operation, COT sharing between an initiating node and a responding node for the fair coexistence with other technologies or other RAT using unlicensed band. However, the detailed condition to apply Cat-2 LBT for each use case in 60GHz unlicensed band can be further discussed.
· Proposal 5: We support Alt-2 to introduce Cat 2 LBT for 60GHz unlicensed band operation.

Multi-channel access
According to the TS 37.213 v16.5.0, in Rel-16 NR-U, two types of multiple channel/carrier access were specified from LTE-LAA in Rel-13 to NR-U in Rel-16. However, from the regulation of ETSI BRAN, it does not currently be required to have Cat-2 LBT or channel bonding rule based multiple carriers. Therefore, we propose that at least Type A multi-channel access which performs independent clear channel assessment (CCA) for each channel should be supported. And for support of the Type B multi-channel access, it should be further discussed after the decision by depending on support of Cat-2 LBT including definition of Cat-2 LBT.
· Proposal 6: At least Type A multi-channel access which performs independent clear channel assessment (CCA) for each channel should be supported. For support of the Type B multi-channel access, it should be further discussed after the decision by depending on support of Cat-2 LBT including definition of Cat-2 LBT.

Conclusion
In this contribution, we have discussed channel access mechanism such as LBT bandwidth in single carrier and CA, No-LBT mode, sensing structure for LBT mode, COT sharing aspects, whether to introduce CWS, CAPC and Cat-2 LBT and multi-channel access for unlicensed operation in NR beyond 52.6GHz. As a conclusion, we summarize our view as follows:
· Proposal 1: We support 
· Alt SC.3 for LBT on single carrier transmission.
· At least Alt CA.1 or Alt CA.5 for LBT on multi-carrier transmission in intra-band CA.
· Proposal 2: We propose to support Alt-2 that one measurement is required for energy measurement in 8us deferral period.
· Option 1: For the sensing structure within 8us deferral period, the regulation does not specify anything which is left to the implementation at the device. Regardless of one or two energy measurements are required, it seems reasonable to be left to the implementation aspects. 
· Option 2: Similar to define performing one energy measurement for 16us Cat-2 LBT in Rel-16 NR-U considering to actually miss the channel busy within a 16us, the 8us deferral period includes an observation slot that occurs within the last 5us of 8us deferral period. The channel is considered to be idle within the duration of the 8us deferral period if the channel is sensed to be idle for a total of at least (5us or 4us) with at least 3us of sensing occurring in the sensing slot.
· Option 3: Similar to define performing one energy measurement for 16us Cat-2 LBT in Rel-16 NR-U considering to actually miss the channel busy within a 16us, the channel is considered to be idle within the duration of the 8us deferral period if the channel is sensed to be idle for a total of at least 5us with at least 3us of sensing occurring in the deferral period.
· Proposal 3: We support Alt-1 since it seems no need to define a maximum gap for COT sharing within the maximum COT duration from the ETSI regulation perspectives.
· Proposal 4: We propose to introduce CAPC, CWS and CWS adjustment mechanism for 60GHz band, with Rel.16 NR-U as baseline.
· Proposal 5: We support Alt-2 to introduce Cat 2 LBT for 60GHz unlicensed band operation.
· Proposal 6: At least Type A multi-channel access which performs independent clear channel assessment (CCA) for each channel should be supported. For support of the Type B multi-channel access, it should be further discussed after the decision by depending on support of Cat-2 LBT including definition of Cat-2 LBT.
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