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1	Introduction 
In order to achieve transmission flexibility and spectrum utilization efficiency for a wide bandwidth operation, 
RAN1 made the following agreements [1]:
	RAN1#94bis Agreements:
· 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



Considering Option 3, a set of sub-bands may be comprised in a BWP. For a UE, an active BWP would be further divided to several sub-bands. However, whether or not a sub-band is valid depends on the results of gNB LBT. The UE has no information to acknowledge the bandwidth or the sub-bands which gNB transmits PDCCH or PDSCH. The UE has to perform PDCCH blind decoding for the active BWP in advance. In this contribution, we provide our views for the wideband operation in NR-U, especially for Option 3, and give our suggestion.

2 Discussion
Allowing dynamic bandwidth transmission based on LBT for sub-band or BWP may be beneficial and be feasible for a wide bandwidth operation to achieve transmission flexibility and spectrum utilization efficiency. However, the actual transmission bandwidth in one BWP may be subject to sub-band with LBT success (e.g., the sub-band for LBT is 20MHz in 5GHz band), which may result in dynamic bandwidth transmission within this active wideband BWP. The UE needs to perform PDCCH blind decoding in all sub-bands to determine whether or not a sub-band is valid, which may result in unsuitable UE behaviour. After blind decoding for the active wideband BWP, the UE is able to acquire the corresponding resource in the active BWP where gNB transmits PDSCH. Obviously, the complexity of PDCCH blind decoding is increased dramatically.

Observation: The complexity of PDCCH blind decoding is increased dramatically as the number of sub-bands in a BWP increases.
 
Considering the complexity of PDCCH blind decoding, for a UE’s active BWP comprising multiple sub-bands, gNB could configure a sub-band as a default sub-band to provide an assistance information. The assistance information would indicate whether or not other sub-bands are valid for access, e.g., gNB LBT success. For example, as shown in Fig. 1, a UE is configured with an active BWP comprising 5 sub-bands. Based on the history information, gNB could further configure Sub-band#1 as a default sub-band, which may has a higher probability to pass LBT in gNB. UE may expect to receive an assistance information in Sub-band#1 to determine whether or not other sub-bands are valid for access via common search space (e.g., DCI). The assistance information could be configured as a bitmap, e.g., {1100}. UE could only perform PDCCH blind decoding in Sub-band#1, 2 and 3. The complexity is reduced via the help of the assistance information in DL control information to further facilitate wideband operation in NR-U



Fig. 1

Proposal: One default sub-band in a BWP could be configured to provide an assistance information for a UE to determine whether or not other sub-band(s) is valid for access.

3	Conclusions
In this contribution, we discuss about DL control information to facilitate wideband operation in NR-U. We conclude with the following observations and proposals:

Observation: The complexity of PDCCH blind decoding is increased dramatically as the number of sub-bands in a BWP increases.
 
[bookmark: _GoBack]Proposal: One default sub-band in a BWP could be configured to provide an assistance information for a UE to determine whether or not other sub-band(s) is valid for access.
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