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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#112bis-e, UE features for BWP without restriction was discussed and the following aggreements have been made.
	Agreement
	53. NR_BWP_wor
	53-1
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	1. UE performs RLM/BM/BFD measurements based on CD-SSB without interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured.] 

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell

	
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	[Per band]
	No

	No
	n/a
	[UE indicates at most one of FG 53-1 and FG 53-2.]

FFS: candidate component values
This FG is not applicable to RedCap UEs.
	Optional with capability signalling

	53. NR_BWP_wor
	53-2
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP with interruptions
	1. UE is allowed to performs RLM/BM/BFD measurements based on CD-SSB outside the active BWP with interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured]

2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell

	[1-7, 2-24, 2-31, 53-3]

	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CD-SSB outside active BWP and meet interruptions requirements
	[Per band]
	No

	No
	n/a
	This feature only applies if there is no CSI-RS, no NCD- SSB, and no CD-SSB configured for RLM/BM/BFD in the active BWP of [the corresponding carrier(s) to be measured.]

[UE indicates at most one of FG 53-1 and 53- 2.]

FFS: candidate component values

This FG is not applicable to RedCap UEs.
	Optional with capability signalling

	53. NR_BWP_wor
	53-3
	Support RLM/BM/BFD measurements based on NCD-SSB within active BWP
	1. UE performs RLM/BM/BFD measurements based on NCD-SSB, where the NCD-SSB is within the active DL BWP.
2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for Scell
	
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on NCD-SSB within active BWP
	[Per band]
	No

	No
	n/a
	This FG is not applicable to RedCap UEs.
	Optional with capability signalling





In this contribution, we continue to discuss the UE features for BWP without restriction.

2. Discussion on UE features for BWP without restriction
On [the corresponding carrier(s) to be measured] and FFS: candidate component values for FG 53-1 and FG 53-2 
In the last RAN1 meeting, the focus of the discussion on FG 53-1 is that whether and how to introduce an additional bandwidth restriction, as highlighted in the following bracket.
“UE is allowed to performs RLM/BM/BFD measurements based on CD-SSB outside the active BWP with interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of [the corresponding carrier(s) to be measured]”
A first issue is the range of for SSB to be measured. There was an issue in Rel-15 that a UE channel BW may be smaller than carrier BW, for example, a UE only support 60 MHz CBW which is smaller than size of the deployed carrier of 70 MHz. For that, UE dedicated channel bandwidth was introduced in RP-182896, via downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List.
Observation 1: the carrier size may not be the proper range from UE dedicated channel BW point of view.
Furthermore, the operation of FG53-1 also depends on UE implementation. Operation of FG53-1 requires a UE to either keep larger bandwidth than the active BWP to receive SSB and other DL transmission within the active DL BWP simultaneously, or use separate RFs as discussed in RAN4. As discussed in the last meeting via [112bis-e-R18-UE_features-04], a range defined by total frequency span of SSB and an active DL BWP as the bandwidth on which a UE can perform measurement based on SSB without interruptions can be considered.  This span can be a value that is smaller than carrier BW or the UE dedicated channel BW, which provides sufficient deployment flexibility as well as UE power saving benefits. Within this span, UE can perform related measurements without interruptions; otherwise, the UE should rely on other schemes to perform related measurement, such FG 53-2, etc. 
Proposal 1: For FG 53-1, update [the corresponding carrier(s) to be measured] as: 
· A reported value, which indicates the total frequency span of SSB and an active DL BWP
· Candidate values to be (a subset of) supported UE channel BWs as defined in TS 38.101.

On Prerequisite feature groups [1-7, 2-24, 2-31, 53-3] for FG 53-1 and FG 53-2
Components of FG 1-7/2-24/2-31 may include the case of both SSB based and CSI-RS based measurement. Apart from the need of clarification of each of the components to be SSB or CSI-RS based measurement, it may also need clarification on other compoenents of the corresponding FGs when applying to FG 53-1/53-2. For example, when the SSB is outside active DL BWP, our view is that the Maximal number of different SSBs across all CCs for UE to monitor PDCCH quality in FG 2-31 for operation within a BWP remains for the operation of measurement outside the active BWP. 
On the other hand, the current description of FG 53-1 and 53-2 is focused such that no additional functions than the point of “outside” the active BWP is introduced. It may be easier to remove all candidate prerequisite FGs to reduce the specification work. The assumption based on this is above – thus, the capability of e.g. BFR by FG 2-31 remains if a UE reports so, and with support of FG 53-1/53-2, the only delta is that the SSB can be now outside the active BWP.
Observation 2: With the assumption that the only delta of FG53-1/53-2 is to enable SSB outside active BWP, prerequisite feature groups for FG 53-1 and FG 53-2 may not be necessary.

On [UE indicates at most one of FG 53-1 and 53- 2] for FG 53-1 and FG 53-2
As discussed in the first issue, a range for the bandwidth on which a UE can perform measurement based on SSB without interruptions is needed. Only when the total frequency span of the SSB and active DL BWP is no larger than the limitation, UE can perform related measurements without interruptions; otherwise, the UE should rely on other schemes to perform related measurement, such FG 53-2, etc. So in our view, both FG 53-1 and FG 53-2 can be supported by a UE. And these two FGs can be used for different scenarios.
Proposal 2: Remove the whole of [UE indicates at most one of FG 53-1 and 53- 2] from both FG 53-1 and FG 53-2.

3. Conclusions
In this contribution, we provide our views on UE features for BWP without restriction with following proposals:

Observation 1: the carrier size may not be the proper range from UE dedicated channel BW point of view.
Observation 2: With the assumption that the only delta of FG53-1/53-2 is to enable SSB outside active BWP, prerequisite feature groups for FG 53-1 and FG 53-2 may not be necessary.
Proposal 1: For FG 53-1, update [the corresponding carrier(s) to be measured] as: 
· A reported value, which indicates the total frequency span of SSB and an active DL BWP
· Candidate values to be (a subset of) supported UE channel BWs as defined in TS 38.101.
Proposal 2: Remove the whole of [UE indicates at most one of FG 53-1 and 53- 2] from both FG 53-1 and FG 53-2.
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