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Introduction
[bookmark: _Hlk510705081]RAN1 started discussion Rel-18 UE features for selected topics in RAN1#112bis-e [1], including BWP without restriction WI, and further refinements are expected in the upcoming meeting. In this contribution we provide our views on remaining aspects of UE features for BWP without restriction WI. 

Discussion
On FGs 53-1 and 53-2 open issues
The full list of FGs identified so far for this WI can be found in the Appendix for reference. Below we indicate our views on the key pending issues:
· 53-1: 
· FFS on [the corresponding carrier(s) to be measured.]: it is important to keep a generic enough text to cover all scenarios, so that definition is future-proof. Propose to revise it as follows:
· (...) of a BWP in the same carrier, which is known to the UE (either initial bandwidth part of configured BWP).
· FFS on candidate values: no candidate values are needed to be reported in this FG
· Confirm the text “UE indicates at most one of FG 53-1 and FG 53-2.” This is essential part of the agreement reached in RAN#99 to start this WI. If UE indicates both FG53-1 and 53-2, the network has no means to know which behavior the UE is applying, and hence the network needs to assume the worst case, which is 53-2. Hence, there is no benefit of doing such dual reporting for these FGs. 
· Per band indication is a reasonable compromise.
· 53-2:
· FFS on [the corresponding carrier(s) to be measured.]: Same comment as for 53-1 applies here.
· FFS on candidate values: no candidate values are needed to be reported in this FG
· Confirm the text “UE indicates at most one of FG 53-1 and FG 53-2.” Same comment as for 53-1 applies here.
· Confirm the pre-requisites
· Per band indication is a reasonable compromise.

Proposal 1: Consider the points raised above on FGs 53-1 and 53-2 for further refinement of list of FGs for BWP without restriction WI. 

On L2 intra-frequency cell search / measurements
During the RAN1#112bis discussion the question on the new features’ applicability to RRM measurements was raised, with some companies indicating reluctance to discuss the matter because the WID specifically refers to BM/RLM/BFD measurements. However, the features will still remain incomplete unless the relation to intra-frequency mobility measurements has been answered. 
The neighbour cell detection and measurements are by definition intra-frequency measurements if the (cell-defining) SSB is on the same frequency on the current cell and the neigbhour candidate. This leads to questions to be answered:
· Option A UE: Does the UE meet intra-frequency neighbour detection requirements, or would it need measurement gaps to even detect neighbour cells. If the UE doesn’t have the cell-defining SSB within its RF Rx BW, it would seem to mean that intra-freq neighbour cell detection is not possible and inter-frequency measurement gaps would be needed. This in itself would be problematic as inter-frequency measurements are triggered on a need basis, whereas the UE is expected to detect intra-frequency neighbours without MGs
· Option B-1-1 UE: As this UE is assumed to have the cell-defining SSB within its RF Rx BW it should also be able to do all L3 measurements “normally”, i.e. as if the SSB was within the active BWP. Option B-1-1 UE should be allowed to perform intra-frequency measurements based on “normal” intra-frequency measurement requirements.
· Option B-1-2 UE: Similar to Option A UE, it seems likely that this UE type would need to interrupt the normal data traffic operation when it is searching or measuring intra-frequency neighbours, and it would likely not be able to meet the intra-frequency measurement requirements as defined today. This UE type’s mobility performance would need to be assessed. 
· Option C UE: Option C UE could either be seen as running its intra-frequency neighbour cell detection and measurements based on CD-SSB similar to Option A and Option B-1-2 UE, or it could rely on the network deploying NCD-SSB on the same frequency on all the cells where the UE might be finding. However, as of now it is unclear which of the two assumptions holds for Option C UE.
The original reason why the new features spell out RM/RLM/BFD and omit L3 meeasurement is because this was what the original RAN2 LS from February 2022 was asking RAN1 about. However, it should be clear that not addressing the question related to how L3 measurements are supposed to work, these features will still remain incomplete.
Observation 1: Option A and Option B-1-2 UEs can’t meet intra-frequency cell search/measurement performance requirements and will likely require either measurement gaps or interruptions also for intra-frequency mobility 
Observation 2: Option B-1-1 UE can be assumed to meet the same intra-frequency cell search/measurement performance as the UEs that have the CD-SSB within their active BWP
Observation 3: Option C UE: It is not clear if the intra-frequency cell search/measurements would be based on assuming that the neighbours transmit NCD-SSB on the same frequency as the NCD-SSB of the currently active BWP, or if L3 measurements would work (or rather not work) the same way as Option A and Option B-1-2 UEs.
Proposal 2: Clarify for Option A and Option B-1-2 UE what is the L3 intra-frequency measurement assumption and how the UE finds intra-frequency neighbours when the SSB is not within the currently active BWP.
Proposal 3: Clarify that Option B-1-1 UE must meet all the L3 intra-frequency measurement requirements as if the SSB was within the currently active BWP also when the SSB is NOT within the currently active BWP
Proposal 4: Clarify whether the Option C UE is basing its L3 intra-frequency measurements on assumptions that neighbour cells deploy same-frequency NCD-SSB as the NCD-SSB in the currently active BWP, or if these are based on CD-SSB and the behaviour follows that of the Option A an Option B-1-2 UEs.
Proposal 5: Add information about L3 measurement assumptions to the corresponding FGs once the issues above have been clarified.

Conclusion
In this contribution we presented our initial views on UE features for BWP without restriction, and we have made the following observations and proposals:
Proposal 1: Consider the points raised in section 2.1 on FGs 53-1 and 53-2 for further refininement of list of FGs for BWP without restriction WI.
Observation 1: Option A and Option B-1-2 UEs can’t meet intra-frequency cell search/measurement performance requirements and will likely require either measurement gaps or interruptions also for intra-frequency mobility 
Observation 2: Option B-1-1 UE can be assumed to meet the same intra-frequency cell search/measurement performance as the UEs that have the CD-SSB within their active BWP
Observation 3: Option C UE: It is not clear if the intra-frequency cell search/measurements would be based on assuming that the neighbours transmit NCD-SSB on the same frequency as the NCD-SSB of the currently active BWP, or if L3 measurements would work (or rather not work) the same way as Option A and Option B-1-2 UEs.
Proposal 2: Clarify for Option A and Option B-1-2 UE what is the L3 intra-frequency measurement assumption and how the UE finds intra-frequency neighbours when the SSB is not within the currently active BWP.
Proposal 3: Clarify that Option B-1-1 UE must meet all the L3 intra-frequency measurement requirements as if the SSB was within the currently active BWP also when the SSB is NOT within the currently active BWP
Proposal 4: Clarify whether the Option C UE is basing its L3 intra-frequency measurements on assumptions that neighbour cells deploy same-frequency NCD-SSB as the NCD-SSB in the currently active BWP, or if these are based on CD-SSB and the behaviour follows that of the Option A an Option B-1-2 UEs.
Proposal 5: Add information about L3 measurement assumptions to the corresponding FGs once the issues above have been clarified.
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Appendix







	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	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



