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In RAN#99 meeting, the following WID is approved for BWP without restriction. In this contribution, we provide our initial views for the potential UE feature from RAN1 perspective.
	The work item includes following objectives: 
· For Option A 
· Study and specify if any clarifications of the existing requirements are needed, e.g., applicability of requirements, conditions of gap configuration etc. (RAN4)
· For Option B-1-1
· Specify support of BM/RLM/BFD based on SSB outside the active BWP without interruptions (RAN4, RAN2, RAN1)
· For Option C 
· Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)
· For Option B-1-2 
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· The UE shall be allowed to use B-1-2 only 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; and
· UE shall support option (C) NCD-SSB (subject to IoDT availability). 
· The interruption related requirements will be decided and specified in RAN4.

The expected RAN2 impacts are the RRC configuration signalling for the above options, and the capability signalling aspects.



Discussion
In RAN1#112bis-e meeting, most issues of FG53-1/2/3 have been addressed. 
	Features
	Index
	Feature group
	Components

	53. NR_BWP_wor
	53-1
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions
	[bookmark: _Hlk134296265]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


	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

	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



The remaining issue is whether to add further restriction on top of the existing three UE features. At least the following three alternatives were discussed in RAN1#112bis-e meeting. 
· Alt.1: the CD-SSB is outside active DL BWP but is within the bandwidth of the corresponding carrier(s) to be measured.
· Alt.2: FG53-1 & FG53-2 component 1:
[..] the CD-SSB is outside active DL BWP but is within the bandwidth of at least one DL BWP of the carrier, where:
· if the UE has one UE-specific DL BWP configuration, the CD-SSB can be outside the bandwidth of this UE specific DL BWP but within the bandwidth of the configured UE-specific carrier
· if the UE has more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWPs
· Alt.3:
For FG53-1, introduce candidate values, or allow to report a maximum value, for indicating the total frequency span of SSB and an active BWP on which a UE can perform measurement based on SSB without interruptions.
Candidate values can be (a subset of) current UE channel BWs

From network perspective, Alt.1 is our first preference and is most aligned with the WID. Based on the proponents’ clarification, Alt.2 and Alt.3 are trying to ease the UE implementation burden. However, some companies don’t agree with the argument that Alt.2 and Alt.3 can ease the UE implementation burden based on the discussion in [112bis-e-R18-UE_features-04]. Below are some detailed comments from our side.
· Alt.2: Alt.2 has two bullets, the first bullet doesn’t introduce any additional restriction. However, the second bullet introduce some additional restriction, i.e., if the UE has more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWPs. We also think some more clarification is needed to clarify why this bullet can ease the UE implementation burden. 
If Alt.2 is going to be introduced, it should be only applied to FG53-1 since anyway FG 53-2 requires a measurement gap, the gap can already ease the UE implementation already. 
· Alt.3: If different UEs indicates different UE capabilities regarding the total frequency span, it complicates the network implementation, especially on the BWP arrangement and scheduling. Thus, Alt.3 is not preferred from network perspective.
Thus, we propose to go with Alt.1.
· Alt.1: the CD-SSB is outside active DL BWP but is within the bandwidth of the corresponding carrier(s) to be measured.

Proposal 1: Update FG 53-1/2 as following.
· Alt.1: the CD-SSB is outside active DL BWP but is within the bandwidth of the corresponding carrier(s) to be measured.

Regarding the report granularity, it seems “per band” is the majority view. We can go with majority view and make it as “per band”.
Proposal 2: Update the report type as “per band” for FG 53-1/2.

The following two issues were briefly discussed during RAN1#112bis-e meeting, 
· whether the CD-SSB outside the active BWP can be used for other purpose except for RLM/BFD/BM, e.g., used for RRM and QCL source; (related to FG53-1/53-2)
· whether the NCD-SSB within the active BWP can be used for other purpose except for RLM/BFD/BM, e.g., used for RRM and QCL source;(related to FG53-3, similar issue as above, although it was not discussed during the online session)

We propose to add the following components for FG53-1/53-2/53-3.
· Add the following component for FG53-1 and FG53-2:
· CD-SSB outside active DL BWP but within the bandwidth of [the corresponding carrier(s) to be measured] can be used as the QCL source for other reference signal. 
· Add the following component for FG53-3:
· NCD-SSB within the active DL BWP can be used as the QCL source for other reference signal. 

Perfectly, it would be better if we can include something like "UE uses this CD-SSB outside active DL BWP for the purpose for which it would otherwise have used the CD-SSB within the active BWP" in the component. But considering that whether the CD-SSB outside the active BWP can be used for RRM or not may be discussing in RAN4. Let's first address the QCL source issue and then come back to other remaining issues if necessary. 

Proposal 3: Add the following components for FG53-1/53-2/53-3.
· Add the following component for FG53-1 and FG53-2:
· CD-SSB outside active DL BWP but within the bandwidth of [the corresponding carrier(s) to be measured] can be used as the QCL source for other reference signal. 
· Add the following component for FG53-3:
· NCD-SSB within the active DL BWP can be used as the QCL source for other reference signal. 

Conclusion
In this contribution, we provide our analysis on UE features for BWP without restriction with the following proposals and observations.
Proposal 1: Update FG 53-1/2 as following.
· Alt.1: the CD-SSB is outside active DL BWP but is within the bandwidth of the corresponding carrier(s) to be measured.

Proposal 2: Update the report type as “per band” for FG 53-1/2.

Proposal 3: Add the following components for FG53-1/53-2/53-3.
· Add the following component for FG53-1 and FG53-2:
· CD-SSB outside active DL BWP but within the bandwidth of [the corresponding carrier(s) to be measured] can be used as the QCL source for other reference signal. 
· Add the following component for FG53-3:
· NCD-SSB within the active DL BWP can be used as the QCL source for other reference signal. 
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