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[bookmark: _Ref7476982]Introduction 
BWP framework is specified in NR Rel-15. An initial DL BWP and an initial UL BWP are configured by MIB/SIB1, which are common to all UEs in the cell. Once a UE is connected to a cell, up to 4 DL BWPs and up to 4 UL BWPs could be configured to the UE by RRC signalling. Different BWPs may have different numerologies. The exact number and numerology of UE specifically configured DL BWPs and UL BWPs should be configured according to reported UE capability [1]. However, it is not clear if the different numerologies between active DL and UL BWP are supported or not by the UE capability [1]. 
Discussions
In this section, we provide our views of the BWP related UE features FG 6-1/6-2/6-3/6-4, focusing on the same or different numerology between a DL BWP and a UL BWP. 

FG 6-1 is the basic set of supported BWP operations. Besides the initial DL/UL BWP, at most one DL BWP and one UL BWP can be UE specifically configured for the UE. The limitation of numerologies is analysed in the following.  

1) The initial DL and UL BWP can have same or different numerologies. 

Since a SCS for initial UL BWP could be configured in by subcarrierSpacing in BWP-UplinkCommon. Therefore, the same or different numerologies between initial DL and UL BWPs are both possible. 

2) UE-specific RRC configured DL/UL BWP can have the same or different numerology from the initial active DL/UL BWP.

This is explicitly captured for FG 6-1 in [1].

3) However, it is unclear that if different numerology between the UE-specific configured DL and UL BWP is allowed in FG 6-1. 

FG 6-1 is basic feature group and is the prerequisite feature group for FG 6-2, 6-3 and 6-4. In this sense, it is natural that only limited functionality can be supported in FG 6-1, which may forbid the support of different numerology of the UE-specific configured DL and UL BWP for simplicity. 

[bookmark: _Toc20426305][bookmark: _Toc29321702]On the other hand, since different numerology is already supported for the initial DL and UL BWP, UE should already have the capability to operate with different numerology in the active DL and UL BWP. Therefore, UE is already capable to run with different numerology of DL and UL BWP. Further, according to section “B.2 Description of BWP configuration options” in [2], if following the second option to configure BWP#0, i.e. 
Configure both BWP-DownlinkCommon and BWP-UplinkCommon in ServingCellConfigCommon and configure dedicated configurations in at least one of BWP-DownlinkDedicated or BWP-UplinkDedicated in ServingCellConfig.
the BWP#0 is considered to be an RRC-configured DL BWP, i.e. UE only supporting one BWP cannot be configured with BWP#1 in addition to BWP#0 when using this configuration. That is, the RRC-configured BWPs are actually the initial DL and UL BWP. Since the initial DL and UL BWP can have same or different numerologies as analyzed in above bullet 1), the RRC-configured DL and UL BWPs can have different numerologies. 

In FG 6-2 and 6-3, it is explicitly captured that same numerology for all the UE-specific RRC configured BWPs per carrier. Therefore, it enforces that same numerology applies to a DL BWP and a UL BWP. 

FG 6-4 is clear too. Thought more than one numerologies can be configured for the UE-specific RRC configured BWPs per carrier, FG 6-4Also explicitly captures that same numerology between DL and UL per cell except for SUL at a given time. Therefore, the active DL and UL BWP must have the same numerology. 

FG 6-4 is the most aggressive UE feature, which limits the active DL and UL BWP to same numerology. Therefore, one observation is that the different numerologies for the active DL and UL BWP is not supported in NR.  

Based on the above analysis, the following observations are summarized.

Observations
· It is not clear that if different numerology between the UE-specific configured DL and UL BWP is allowed in FG 6-1;
· There is no UE feature describing support of different numerologies between active DL and UL BWP if multiple DL and UL BWPs are configured.

Therefore, we proposed to clarify the following:

Proposal:
· Clarify that the different numerologies for the active DL and UL BWP are not supported in Rel-15
Conclusion
In this contribution, we analyse the UE feature on BWP operations in [1], some unclear points are identified. The following observations are summarized. 
Observations
·  It is not clear that if different numerology between the UE-specific configured DL and UL BWP is allowed in FG 6-1;
· There is no UE feature describing support of different numerologies between active DL and UL BWP if multiple DL and UL BWPs are configured.

Therefore, we proposed to clarify the following:

Proposal:
· Clarify that the different numerologies for the active DL and UL BWP are not supported in Rel-15
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ANNEX: BWP related UE feature in 38.322-f01



	6. CA/DC, BWP, SUL
	6-1
	Basic BWP operation with restriction
	1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier
3) RRC reconfiguration of any parameters related to BWP
4) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	
	n/a
	n/a
	n/a
	n/a
	This feature should be mandatory without capability signalling for at least BWPs which is the same as the set of specified channel BW

[bookmark: _Hlk32522389]UE-specific RRC configured DL/UL BWP can have the same or different numerology from the initial active DL/UL BWP
	Mandatory without capability signalling

	
	6-1a
	BWP operation without restriction on BW of BWP(s)
	BW of UE-specific RRC configured BWP may not include BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP may not include SSB for SCell
	6-1, 6-2, 6-3, or 6-4
	bwp-WithoutRestriction
	BandNR
	n/a
	n/a
	6-1a is applicable to 6-1, 6-2, 6-3, or 6-4.
	Optional with capability signalling

	
	6-2
	Type A BWP adaptation with same numerology
	1) Up to 2 UE-specific RRC configured DL BWPs per carrier
2) Up to 2 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	6-1
	upto2 in bwp-SameNumerology
	BandNR
	n/a
	n/a
	
	Optional with capability signalling

	
	6-3
	Type B BWP adaptation with same numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
[bookmark: _Hlk32527086]4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	6-1
	upto4 in bwp-SameNumerology
	BandNR
	n/a
	n/a
	
	Optional with capability signalling

	
	6-4
	BWP adaptation with different numerologies
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
[bookmark: _Hlk32527372]4) More than one numerologies for the UE-specific RRC configured BWPs per carrier
[bookmark: _Hlk32527401]5) Same numerology between DL and UL per cell except for SUL at a given time
6) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	6-1
	upto4 in bwp-DiffNumerology
	BandNR
	n/a
	n/a
	
	Optional with capability signalling



