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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN1 #92bis meeting, it was agreed that [1]:
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer  multiple of 20MHz 
· 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.

In RAN1#94 meeting, the following agreements were separately made:
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 the RAN1 #94bis meeting, it was agreed that:
Agreement:
· NR-U should support that a serving cell can be configured with bandwidth larger than 20 MHz.
· For DL operation, the following options for BWP-based operation within a carrier with bandwidth larger than 20 MHz can be considered.
· Option 1a: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on one or more BWPs
· Option 1b: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on single BWP
· Option 2: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on a single BWP if CCA is successful at gNB for the whole BWP
· Option 3: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on parts or whole of single BWP where CCA is successful at gNB
· Note: CCA is declared to be successful or not in multiples of 20 MHz.
· FFS for UL operation including some or all of above options can be applied
· Note: Capture the following in TR only after further discussion for down-selecting from the options in RAN1#95.
On the other side, the BWP operation was introduced for a cell with wider bandwidth in NR license. According to the NR license BWP operation, a BWP can be configured with a bandwidth greater than 20 MHz. UE may be configured with one or multiple BWPs and only one of the configured BWPs can be activated for a given time.
[bookmark: OLE_LINK65][bookmark: OLE_LINK66]In this contribution, the consideration on BWP operation in NR unlicensed band is discussed.

2. Discussion
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]Since LBT is performed to align with the minimum requirement, for example in 20MHz units when working on the Wi-Fi band, we can consider a case that UE is configured multiple BWPs for a cell on the unlicensed band. In RAN1#94bis, the BWP-based operation was discussed, and four options were proposed as candidate solutions for NR-U DL operation with bandwidth larger than 20MHz. Two options are related to the operations of multiple BWP activated among these options.  In this section, we will analyze the pros and cons of the options.
· Option 1a: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on one or more BWPs.
Option 1a UE supports multiple active BWPs, the UE will monitor PDCCH on more than one BWP and receive PDSCH on more than one BWP. gNB performs LBT on all the configured BWPs of the UE, and transmit on the BWPs which channel is detected as idle. The UE will always monitor on all the configured BWPs. Option 1a is similar to CA regarding the data transmission and receiving, while CA is already supported for NR-U operation.
· Option 1b: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on single BWP.
For this option, the network activates multiple BWPs and performs LBT at the same time. This option does not require UE to receive data on more than one BWP. In order to increase the resource usage, gNB will send data on one of the idle BWP(s) after LBT. The chosen BWP information is not available at the UE side, therefore, UE does not know on which BWP the gNB will send data. One solution is to let the UE monitors PDCCH on all the configured BWPs, whenever PDCCH or other signal/channel is detected on a BWP, UE will continue receive data on this BWP.
Consider the purpose of utilizing NR unlicensed band, it is important to satisfy the requirement of data rate and balance the load. Therefore, option 1b is the more feasible. However, since now at most one active BWP is supported for a serving cell in NR licensed band, more standard efforts are needed for the multiple active BWPs operation on NR unlicensed band.
Proposal 1: We prefer multiple BWPs activated, multiple LBT and transmission of PDSCH on single BWP.
[bookmark: OLE_LINK188][bookmark: OLE_LINK189]Based on the multiple BWPs activated precondition, there are some impacts on the related MAC procedures. 
With the multiple active BWPs, UE can perform LBT on multiple BWPs and there are more opportunities for the RACH procedure to achieve a successful LBT. Further, the latency of the RACH procedure can be reduced.
It is very possible to be blocked by the failed LBT for the configured grant transmission if only one BWP is activated. On the contrary, if multiple BWPs are activated, UE can perform LBT on multiple BWPs and there are more opportunities for the configured grant transmission which is similar with the case of RACH procedure. Then the latency of the configured grant transmission can be reduced.
Also, it is beneficial for the PHR latency reducing.
Observation 1: it is beneficial for reducing the latency of MAC procedures, including RACH, configured grant transmission, PHR, etc.

3. Conclusion
In this contribution, we discuss the BWP operation in NR unlicensed band and have the following proposal:
Proposal 1: We prefer multiple BWPs activated, multiple LBT and transmission of PDSCH on single BWP.
Observation 1: it is beneficial for reducing the latency of MAC procedures, including RACH, configured grant transmission, PHR, etc.
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