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1. Introduction
This contribution proposes an updated RAN1 UE features list for BWP Without Restriction for Rel-18 NR after the WID revision in RAN#100 [1] with the addition of support of L3 intra-frequency measurements without gaps for Options B-1-1 and C:

	2) Specify the necessary requirements to support L3 intra-frequency measurements without gaps (RAN4)
· For Option B-1-1
· Specify applicability of legacy intra-frequency L3 measurements without gap and corresponding UE capabilities, if needed.
· Note: UEs capable of Option B-1-1 BWP operation can optionally support L3 intra-frequency measurements with gaps.
· For Option C
· Specify requirements for L3 intra-frequency measurements based on existing RedCap NCD-SSB requirements.
· Note: further check in RAN #101 on whether any work is required to support L3 intra-frequency measurements without gaps for Option B-1-2 



For this additional support, we propose to modify the current feature groups FG 53-1 and 53-3 with a new component referring to L3 intra-frequency measurements. This modification can be found in section 3 of this document in blue highlight.
Proposal 1: FG 53-1 and FG 53-3 are updated as captured in blue-highlight in section 3 of this document.

2. Remaining open issues
As it can be seen in the most updated UE Features list after RAN1#113 in R1-2306225 [2], the following topics are still under discussion for Options B-1-1 and B-1-2:

Issue 1: Restriction of the location of the CD-SSB outside active BWP
Issue 2: “Per band” or “Per FSPC” Granularity Reporting
Issue 3: Pre-requisite FGs for RLM/BM/BFD CSI-RS measurements in FG 53-2
2.1 Issue 1 and Issue 2
In current live deployments, the typical scenario for the network is to have UEs configured with a large DL BWP for capacity reasons (100 MHz), and a smaller one for power saving (20 MHz), however without “BWP Without Restriction” support, the location of smaller BWPs is constrained by the location of the CD-SSB, which creates congestion on the part of spectrum close to the CD-SSB when multiple UEs operate in the smaller BWP. As the specification already allows a UE to be configured with up to 4 UE specific DL BWPs, with “BWP Without Restriction” support, the aim is to no longer constrain the location of BWPs to the location of the CD-SSB. Nonetheless, we think it is a reasonable assumption in future live deployments, that the CD-SSB outside the active DL BWP would always be contained within at least one of the UE specific DL BWPs. For this reason, we think the note of Options B-1-1 and B-1-2 should be kept.
Proposal 2: FG 53-1 and FG 53-2 notes on the location restriction of the CD-SSB should be kept. Squared brackets and yellow highlighting should be removed.
Nonetheless, there is still concerns regarding the extra power consumption in scenarios where the CBW configured for a UE is much larger than the bandwidth size of the active DL BWP without SSB, as the UE would be required to greatly extend its bandwidth to perform measurements and thus consume more power. We propose to further study the impacts on the power consumption in these scenarios, and if further conditions to attenuate the power consumption should considered to attenuate the extra power consumption at the UE. These conditions may be to extend the granularity reporting of Options B-1-1 and B-1-2, although we are open to other views.
Proposal 3: Further study impact on UE power consumption when performing CD-SSB based measurements outside active DL BWP in scenarios where the configured CBW is much larger than the active DL BWP. Further study, if needed, conditions to reduce power consumption at the UE when performing these types of measurements.
Still on the granularity reporting of Options B-1-1 and B-1-2, to facilitate the discussions, we think there should be a consensus whether the implementation with a vacant RF chain to perform measurements has been deprioritized. From the previous RAN4#105 discussion, our understanding is that Options B-1-3 and B-1-4, referring to the usage of a separate RF chain without and with interruptions respectively, were deprioritized [3]. All further discussions proceeded without considering these two options. As it is captured on the description of the WID itself [1], Options B-1-1 and B-1-2 are based on using a larger BW covering SSB outside active BWP without and with interruptions respectively. 
Observation 1: Separate RF chain to perform CD-SSB based measurements is not considered for Options B-1-1 and B-1-2.
Without this type of implementation, “per FSPC” or “per FS” seems not needed, and “per band” indication would be sufficient as other BWP related features, but as mentioned before, having such granularity indications may help in reducing the extra power consumption at the UE in certain scenarios when supporting Options B-1-1 and B-1-2.
2.2 Issue 3
The definition of Option B-1-2 in the WID objectives restricts its applicability in the scenarios where there is no CSI-RS, NCD-SSB and CD-SSB configured in the active BWP of the corresponding carrier(s) to be measured, to perform BM/RLM/BFD measurements. Regarding the presence of CSI-RS to perform BM/RLM/BFD measurements, our understanding is that these functionalities refer to Option A in the WID objectives. Given that it was already agreed that FG 53-3 (NCD-SSB based measurements) should be a pre-requisite feature group, we believe the same reasoning should apply to CSI-RS based measurements and thus either FG 1-7, 2-24, 2-31 for CSI-RS measurements should be kept as prerequisite feature group, or FG 6-1a.
Proposal 4: FG 53-2 should have FG 1-7, FG 2-24, and FG 2-31, or FG 6-1a as prerequisite feature groups. Squared brackets and yellow highlighting should be removed.
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3. [bookmark: _Ref141693792]NR_BWP_wor

	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 and gapless L3 intra-frequency 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

3. 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.

4. UE performs L3 intra-frequency measurements without gaps 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. 

	
	Yes
	n/a
	UE cannot support RLM/BM/BFD and gapless L3 intra-frequency measurements based on CD-SSB outside active BWP without interruptions
	[Per band]
	No

	No
	n/a
	Note: The CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig

[Note: If a UE is configured with more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWP configurations.]
[UE indicates at most one of FG 53-1 and FG 53-2.]

Note: UEs capable of FG 53-1 can optionally support L3 intra-frequency measurements with gaps. Requirements and conditions are up to RAN4.

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

3. 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.
	[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

The CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig

[If a UE is configured with more than one UE-specific DL BWP configurations, the CD-SSB is within the bandwidth of at least one of the UE-specific DL BWP configurations.]

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

	53. NR_BWP_wor
	53-3
	Support RLM/BM/BFD and gapless L3 intra-frequency 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

3. NCD-SSB within the active DL BWP can be used as the QCL source for other reference signal.

4. UE performs L3 intra-frequency measurements without gaps based on NCD-SSB, where the NCD-SSB is within the active DL BWP.
	
	Yes
	n/a
	UE cannot support RLM/BM/BFD and gapless L3 intra-frequency 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
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4. Conclusions

In this contribution, the following observation and proposals are made:

Observation 1: Separate RF chain to perform CD-SSB based measurements is not considered for Options B-1-1 and B-1-2.
Proposal 1: FG 53-1 and FG 53-3 are updated as captured in blue-highlight in section 3 of this document.
Proposal 2: FG 53-1 and FG 53-2 notes on the location restriction of the CD-SSB should be kept. Squared brackets and yellow highlighting should be removed.
Proposal 3: Further study impact on UE power consumption when performing CD-SSB based measurements outside active DL BWP in scenarios where the configured CBW is much larger than the active DL BWP. Further study, if needed, conditions to reduce power consumption at the UE when performing these types of measurements.
Proposal 4: FG 53-2 should have FG 1-7, FG 2-24, and FG 2-31, or FG 6-1a as prerequisite feature groups. Squared brackets and yellow highlighting should be removed.
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