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1. Introduction

Meanwhile, RAN1 has discussed about bandwidth part related issues and achieved the following agreements. 
	· 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 the last RAN1 meeting [1], the following agreement has been made:
	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.


In this contribution, we would like to discuss some details related to BWP operation and provide our consideration.
2. Discussion
In legacy LAA, the unlicensed spectrum is divided into many channels with each channel corresponding to a fixed bandwidth with a bandwidth in the multiples of 20MHz as shown in Figure 1. Transmission over a bandwidth larger than 20 MHz can be supported by multi-carrier LBT procedure.

Proposal 1: CA-based operation with carrier bandwidth equalling to 20MHz is supported in NR as baseline. 
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Figure 1: Unlicensed channel in 5GHz
In Rel-15 NR, wideband carrier up to 400MHz for above 6GHz and 100MHz for sub 6GHz is supported. For NR-based unlicensed cell, considering the feasibility as well as to improve the data rate on unlicensed spectrum, it is proposed to support wideband carrier as well, i.e., carrier with bandwidth larger than 20MHz. 
In addition, as mentioned above, in 5GHz, the bandwidth of a channel is 20 MHz with each channel corresponding to a carrier. Considering the wideband carrier is up to 400MHz and also it was agreed that in sub7GHz, channel bandwidth is still in the unit of 20MHz, there may be multiple channels within a wideband carrier and was agreed by RAN1 on “NR-U should support that a serving cell can be configured with bandwidth larger than 20 MHz”. .  
For the purpose of power saving, consideration on UE bandwidth capability, and service requirement, multiple BWPs was introduced for release-15 NR. However there is at most one BWP activated at any time for a Serving Cell. For NR-U, based on the agreement from RAN1, we think similar mechanism should be applied as well, i.e., multiple BWP should be supported to be configured on one NR-U serving cell in addition to the CA-based approach where there is only one BWP configured for a carrier with 20MHz bandwidth. 
Proposal 2: Multiple DL BWPs can be configured on one NR-U Serving Cell with bandwidhr larger than 20MHz (i.e., integer multiple of 20MHz).

For the BWP configurations for the UL, RAN1 agreements have not been made on whether the above agreement for the DL can be completely or partially applicable. Hence, RAN2 should wait for further RAN1 progree in that part. 
As for the number of activated BWP for a NR-U serving cell, it is still FFS in RAN1 but we intend to give some analysis below. 

In release-15 NR, active BWP switching can be performed via scheduling DCI, RRC signalling or a timer-based mechanism. 3GPP RAN4 has discussed a number of aspects associated with BWP reconfiguration scenarios and the associated switching delays. Depending on the different scenarios and different types for BWP switching delay based on type 4 capability signalling, the BWP switching delay will be 400us, 600us, 950us, or 2000us. However, the current BWP switching mechanism in NR licensed carrier seems not sufficient to support dynamic bandwidth adaption after LBT especially due to the switching delay (e.g. 400us, 600us, 950us, and 2000us). 
Therefore some enhancement should be considered to support BWP operation on NR-based unlicensed cell. There are in general two altrenatives as listed below. 
· Option 1: Only one active BWP is supported with multiple 20MHz subbands 

For this option, there is only one active BWP for a serving cell and if there is much data to be transmitted, while the active BWP has multiple subbands upon which LBT can be performed in parallel. The actual transmission bandwidth is subject to subband with LBT success, which will result in dynamic bandwidth transmission within this active wideband BWP.
· Option 2: Multiple active BWPs are supported 

This option is to activate multiple non-overlapped BWPs for a UE within a wide component carrier, similar to carrier aggregation in LAA. To maximize the BWP utilization efficiency, the BWP bandwidth can be the same as the bandwidth of subband for LBT, i.e. LBT is carried out on each BWP. The network can activate/deactivate the BWPs based on data valume to be transmitted. However, until now at most one active BWP is supported for a serving cell in NR licensed design, the multiple active BWPs operation over NR unlicensed band requires more standard effort.
For option 1, interference between adjacent subbands may be introduced. Since the LBT can be performed per channel (units of 20MHz), it may be difficult to deactivate a channel for option 1 if there is a hidden node detected within a certain channel of the wideband BWP and has great interference on data transmission/reception for adjacent channels. In this case, even though the network avoids to schedule the UE for transmission/reception via this channel, the UE is not able to be aware of this. For option 2, more standard efforts are required as it was supported in Rel-15.Therefore, it is suggested to study the BWP operation on NR-based unlicensed cell considering both power consumption as well as channel usage.  In addition, for option 1, an implicit assumption is that the bandwidth of BWP can be multiples of 20MHz, while this has not been determine by RAN1 yet.
Proposal 3: It is suggested to study the following issues in RAN2 after pending progress in RAN1
· Configuration of multiple BWP in UL
· Number of active BWPs. 
3. Conclusion

In this contribution, we discuss some details related to BWP operation and we have the following proposals 
Proposal 1: CA-based operation with carrier bandwidth equalling to 20MHz is supported in NR as baseline. 
Proposal 2: Multiple DL BWPs can be configured on one NR-U Serving Cell with bandwidhr larger than 20MHz (i.e., integer multiple of 20MHz).

Proposal 3: It is suggested to study the following issues in RAN2 after pending progress in RAN1

· Configuration of multiple BWP in UL
· Number of active BWPs. 
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