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Introduction 
In RAN meeting#75, a new study item of using NR in unlicensed bands was agreed [1]. The NR-based unlicensed access design should allow fair coexistence across RATs and within NR-based systems operating in unlicensed spectrums. The following objectives are included in the study item,
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 
· 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. 

The RF leakage at the transmitter side would lead to minimal successful probability of the “Listen before talk” (LBT) on the adjacent carrier, and hence the channel bandwidth utilization would be lower. Similar to LTE, in order to increase the channel bandwidth utilization, NR-based LAA design should support the cases using multiple channels in the unlicensed bands. In this contribution, we discuss the consideration on multi-channel operation in unlicensed bands. This is a re-submission of R1-1801620.
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this section, we first review the LTE-based multi-channel operations. And then we discuss the difficulty about direct applying the LTE-based mechanisms into NR. Finally we give our proposals.
0. Review of LTE-based multi-channel LBT
Two multi-channel LBT mechanisms were defined for LTE [2]. One is the type A multi-carrier access procedure. The other is the type B multi-carrier access procedure.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For type A multi-carrier access procedure, the device should perform eCCA (enhanced clear channel assessment) procedure on each carrier independently. The device should initialise a counter using the carrier which includes the largest contention window. By using this way, the LAA device could synchronise the transmission across multiple carriers and increase bandwidth utilization.
For type B multi-carrier access procedure, firstly the LAA device performs eCCA procedure on only one unlicensed carrier, which is chosen uniformly from the multiple carriers. The chosen carrier should be identified as the primary carrier and the other carriers as the secondary carriers. For the secondary carriers, the device should perform a quick CCA (clear channel assessment) immediately before the transmission on the primary carrier. The device then transmits data on the primary carrier and secondary carriers with successful quick CCA check.
0. Multi-channel LBT for NR 
NR supports much wider bandwidth operation than LTE. In LTE-based multi-channel LBT, the channel bandwidth for each subband is up to 20MHz. However, as the device will perform  CCA or eCCA on each subband, the computation complexity would increase when directly applying the LTE-based mechanisms into NR. The wider the bandwidth operation is, the larger the amount of the subbands is. Therefore, the computation complexity will become higher. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In order to deal with such difficulty, a wider channel bandwidth for each subband can be predefined, such as 80MHz. Then the amount of the subbands could be decreased by using some subband combine technique and the computation complexity will be decreased. Here is a subband combine technique based the energy values. For example, 20MHz can be chosen as the baseline. As in Fig 1, if the energy of two consecutive subbands with 20MHz is less than a predefined energy threshold, then the two consecutive subbands can be combined as one subband with 40MHz. If the energy of three consecutive subbands with 20MHz is less than another predefined energy threshold, then the three consecutive subbands can be combined as one subband with 60MHz. Finally the amount of the subbands will be decreased.


Fig 1.  Subband Combine 
Proposal 1: Flexible channel bandwidth in unlicensed bands should be considered for NR unlicensed.
Conclusion
In this contribution, we discussed the wideband operation in NR unlicensed bands and with following proposal:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Flexible channel bandwidth in unlicensed bands should be considered for NR unlicensed.
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