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1. [bookmark: __DdeLink__1606_1448048764] Introduction
In 3GPP TSG RAN#80 under section 9.1.12 [1], proposals related to NR spectrum utilization efficiency enhancements for Rel.16  were discussed. A summary of email discussion was presented which considers different BWP enhancements including switching and adaptation enhancements. This document discusses a potential enhancement to the current BWP configuration in Rel.15 which provides better spectrum utilization.   
2. BWP Configuration
Consider a BWP whose size is to be determined as per the UE capability. Defining the numerology of the BWP as  , the maximum number of resource blocks (RBs) in the wideband carrier is considered as using the numerology. Now the RBs are respectively indexed as   to ). Now a BWP configuration is defined using the parameters  ,   and .   A BWP is defined from a UE’s perspective, hence there can be multiple BWPs sharing the same resource.  This is represented in Fig.1 
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Fig.1   Multiple BWPs configured in a WB-CC
Now the BWP configuration parameters can be summarized as
·      – 	SCS of the BWP
·   – 	Size of the BWP in terms of , with a resolution on 1 RB. 
·  – 	Offset of the starting RB of the BWP with respect to zeroth RB (CRB0) of the WB-CC, in         terms of the number of RBs with respect to  . 
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Fig.2   BWP configuration
3. BWP Scheduling and Resource Wastage		

Scheduling of the WB-CC is done by the base station, which indicates the scheduling decision to the user equipment (UE). Scheduling is done in terms of Resource Block Group (RBG), which is a collection of contiguous RBs, in the frequency domain. is defined as the number of RBs in an RBG for a given BWP. After scheduling, the scheduled RBGs are indicated to the UE using a RBG bitmap or using a start and length indicator value (SLIV). In type0 based resource allocation, a bitmap of size the number of RBGs is used for frequency allocation signaling.
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Fig.3a Wastage of resources  because of misalignment due to offset
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Fig.3b Wastage of resources because of misalignment due to the size of BWP

		Consider two overlapping BWPs as shown in Fig.3a and Fig.3b. With Type0 signaling of frequency allocation for BWP1, the RBGs corresponding to the edges of BWP2 can be signaled only with the resolution of 1 RBG. This leads to wastage of resources in BWP1, when BWP2 is not starting from the RBG boundary as shown in Fig.3a or when BWP2 is not ending at the RBG boundary as shown in Fig.3b. This is also true with the signaling for BWP2. The magnitude of waste can be quantified based on   of the BWP. Tab. 1 shows wastage of resources for different 
With respect to      and  respectively.

	
	Wastage due to misalignment in  (in RBs)
	Wastage due to misalignment in BWP  (in RBs)
	Maximum number of RB’s wasted

	2
	1
	1
	2

	4
	1-3
	1-3
	6

	8
	1-7
	1-7
	14

	16
	1-15
	1-15
	30



Table.1 Wastage of resources for different RBG sizes

Fig. 4a discusses a scenario where two BWPs with different   and different  without a common factor. Now with  allocation, RBG bitmap for BWP1 cannot distinguish the highlighted region from the BWP2 region to be excluded from scheduling.  
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Fig.4a Unaligned BWPs with RBG bitmap          
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Fig.4b Aligned BWPs with RBG bitmap          


Proposal 1: Study the BWP configurations defined in Rel.15 to identify the configurations that are inefficient in terms of spectrum utilization and possible enhancements 
3. Conclusion

In this contribution, we made the following proposal:
Proposal 1: Study the BWP configurations defined in Rel.15 to identify the configurations that are inefficient in terms of spectrum utilization and possible enhancements.
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