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1 Introduction
In RAN1#92bis meeting, several techniques were listed for further study on enhancing performance beyond the baseline LBT mechanisms [1].
	Agreement:
· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms

· Techniques to cope with directional antennas/transmissions

· Receiver assisted LBT : RTS/CTS type mechanism

· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 

· Techniques to enhance spatial reuse 

· Preamble detection

· Enhancements to baseline LBT mechanisms above 7 GHz

· Note: LTE-LAA LBT mechanism are assumed as baseline for evaluations for 5GHz. 

· Note: Other aspects are not precluded from being included




In RAN1#93 meeting, the following agreements were made for LBT/channel access mechanism [2].

	Agreement:
· LTE-LAA channel access mechanism is adopted as baseline for 5GHz 

· Further enhancements not precluded 

· LTE-LAA channel access mechanism is adopted as starting point of the design for 6GHz 

· Further enhancements not precluded 

· For 5GHz band, a no-LBT option is beneficial for NR-U, such as for supporting fast A/N feedback, and is permitted per regulation. 

· Restrictions/conditions on when no-LBT option can be used will be further identified, e.g., in consideration of fair coexistence. 

· No-LBT option can be applied to 6GHz band if allowed by regulation

· Restrictions/conditions on when no-LBT option can be used will be further identified, if fair coexistence criterion is defined for 6GHz band

Note: Channel access mechanisms need to comply with regulations and may therefore need to be adapted for particular frequency ranges.


In addition, in RAN1#94 meeting, the following agreement were made for CWS adjustment procedure in NR-U [3].
	Agreement:
In addition to aspects considered in LTE LAA, CWS adjustment procedure in NR-U may additionally consider at least the following aspects:

· CBG based HARQ-ACK operation,

· NR scheduling and HARQ-feedback delays and processing times

· wideband (>20 MHz) operation including BWPs

· Configured grant operation


In this contribution, we present our views on channel access procedures for NR-U operation.
2 Discussion
According to current specification [4], maximum channel bandwidth per NR carrier is 100MHz for FR1 and 400 MHz for FR2 respectively. In order to serve UE with different bandwidth capabilities and/or service types, up to four BWPs could be configured and only one BWP could be dynamically activated for a UE. Moreover, the mechanism of carrier aggregation also inherited from LTE to achieve higher data rate and spectrum flexibility. In NR-U, we think both CA and BWP adaptation mechanisms should be supported as well since they provides different benefits. In this case, the LBT mechanism in NR unlicensed spectrum should consider the wideband/BWP and CA operation. 
Table 1: Transmission bandwidth configuration NRB for FR1 [4]
	SCS [kHz]
	5

MHz
	10

MHz
	15

MHz
	20 MHz
	25 MHz
	30

MHz
	40 MHz
	50 MHz
	60 MHz
	70

MHz
	80 MHz
	90

MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N.A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135


Table 2: Transmission bandwidth configuration NRB for FR2 [4]
	SCS [kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264


For the case of CA, two types of channel access schemes specified in LTE LAA could be considered for NR-U:
· Type A: eNB performs Cat-4 LBT on each unlicensed carrier with potential self-deferral to align the transmissions over multiple carriers.

· Type B: eNB performs Cat-4 LBT on one of multiple carriers, and performs a single interval LBT (25us) on the other carriers.

As for the case of wideband/BWP operation in single carrier, one simple method is to perform the LBT on the entire bandwidth of the carrier, which can fully utilize the entire band if LBT succeeds. However, this method can be inefficient when the wideband consists of multiple 20MHz. For example, LBT would be failed if any part of the wideband is busy (e.g., occupied by Wi-Fi or LTE-LAA). For another example, LBT would succeed even if part of the wideband/BWP is busy and it would cause interference and reduce the efficiency. 
Another scheme for the LBT supporting wideband/BWP operation in single carrier is to reuse the concept of LBT procedure on multiple carrier as specified in LTE LAA. Considering the co-existence with other system (e.g., WIFI), a wideband/BWP can be configured within one or multiple 20MHz which is aligned with existing channelization and the LBT could be performed accordingly. Therefore, gNB could perform individual LBT procedure among multiple 20MHz resources. 

Furthermore, when a BWP is larger than 20MHz (e.g., 40MHz) and only part of the BWP pass the LBT, the mismatch between transmission bandwidth and BWP configuration should be solved. For example, for the case of data scheduling, a UE could be configured with multiple CORESET within a BWP and each CORESET could be allocated within different 20MHz resources which is align with the channel for LBT procedure. Therefore, gNB could schedule the data via available subband.
Proposal: Both CA and BWP operations should be supported in NR-U for wideband operation.
3 Conclusion

Based on our discussions, we have the following proposal:
Proposal: Both CA and BWP operations should be supported in NR-U for wideband operation.
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