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1 Introduction 
In the RANP #77 meeting, the revised SID on NR-based access to unlicensed spectrum was agreed [1]. The objectives in this SID include:
· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI 
· Consider unlicensed bands both below and above 6GHz, up to 52.6GHz
· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands 
· Consider similar forward compatibility principles made in the NR WI
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure
· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier;

In the previous RAN1 meeting #92bis, the following agreement was reached [2]: 
· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 
· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.
[bookmark: _GoBack]In this contribution, we provide some discussions on channel access procedure as single carrier with bandwidth greater than 20 MHz for NR-U. It is the revision of R1-1806670.
2 Discussion on NR-U bandwidth operation
Since there are different RATs (like Wi-Fi, LTE-LAA, NR-LAA) operating in unlicensed spectrum. NR-based access to unlicensed spectrum should not only guarantee friendly coexistence with Wi-Fi, but also ensure friendly coexistence with LTE-LAA. At the same time, it is necessary to ensure the friendly coexistence between different operators of NR-U as well. Therefore, it is necessary to design a channel access and transmission mechanism to ensure the friendly coexistence between these RATs and the efficiently use of spectrum resources.
From the perspective of bandwidth, both LTE-LAA and Wi-Fi have a fixed bandwidth of 20MHz in 5GHz unlicensed band. In comparison, it has been agreed that NR supports bandwidth part adaptation mechanisms in licensed bands, where the maximum channel bandwidth per NR carrier is 100MHz for sub 6GHz and 400MHz for above 6GHz. So NR based access to unlicensed bands can have more choices. Nevertheless, one goal of NR design is to support large bandwidth and low complexity, so we should support large bandwidth carrier to deploy on 5GHz unlicensed band. Table 1 shows the maximum transmission bandwidth and occupied channel bandwidth (OCB) for some UE channel bandwidth and subcarrier spacing for NR licensed bands [3]. We can see that under the same subcarrier configuration, with the broadening of the carrier bandwidth, the utilization ratio of the channel will also increase. 

Table 1: Maximum transmission bandwidth configuration NRB and OCB 
	SCS
(kHz)
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz

	
	NRB
	OCB
	NRB
	OCB
	NRB
	OCB
	NRB
	OCB
	NRB
	OCB

	15
	106
	0.954
	216
	0.972
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	51
	0.918
	106
	0.954
	162
	0.972
	217
	0.9765
	273
	0.9828

	60
	24
	0.864
	51
	0.918
	79
	0.948
	107
	0.963
	135
	0.972



If NR-U use 20MHz carrier bandwidth, the nodes of NR, LAA and Wi-Fi can be well coexisted as having same bandwidth. LBT is carried out in each 20MHz band, the channel access mechanism of LAA can be used as baseline for the design of NR-U.
If NR-U use wider carrier bandwidth, taking 80MHz carrier bandwidth as an example, the implementation complexity for both eNB and UE can be reduced. Meanwhile, the OCB can get 6% promotion for 30kHz SCS and 11% for 60kHz SCS. 
Observation 1: Frequency resource utilization can be increased for larger access bandwidth.
However, some issues may occur when the carriers of different bandwidth coexists in the unlicensed spectrum. For instance, if an 80MHz carrier is blocked by a 20MHz carrier suddenly before transmission, there is no time left to adjust or rate match transmission signals, except puncturing the 20MHz bandwidth resources immediately. If LBT for channel access is based on the whole bandwidth, the rest 60MHz bandwidth cannot be used at this moment, but wait for the next round of LBT channel competition. There is no doubt that it is a waste of resources. However, even if LBT can be performed in each 20MHz bandwidth and punctured signal transmission is supported, there is also issue that almost every code blocks are under influence of punctured bandwidth and hard to decode correctly as left of figure 1 shows.
	

	



Figure 1:  example of bandwidth group based LBT
By dividing the wide band transmission into multiple bandwidth groups, the above problems will turn into that even if part of the frequency band is occupied, it will not waste the entire wideband bandwidth. As shown in the right of figure 1, the whole 80MHz is divided into 4 bandwidth groups of each 20MHz. The mapping of coded bits to physical REs is in frequency first, then time, then group. If a Wi-Fi note of 20MHz is occupying channel suddenly before transmission, only limited CBGs are under influence. For example, there are 8 CBGs, and 2 CBGs (1/4 of total) are under influence and need retransmission. Which enables higher spectrum utilization for wider bandwidth operation under the competitive channel access mechanism.
Proposal 1: Subband group based channel access procedures for wide bandwidth operation should be studied.

3 Conclusion
In this contribution, we provided our views on channel access procedure as single carrier with bandwidth greater than 20 MHz for NR-U and proposed that:
Observation 1: Frequency resource utilization can be increased for larger access bandwidth.
Proposal 1: Subband group based channel access procedures for wide bandwidth operation should be studied.
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