3GPP TSG-RAN WG1 #115	R1-2310974
Chicago, USA, November 13th – 17th, 2023

Agenda Item:	8.16.15
Source:	Ericsson
Title:	UE features for BWP without restriction
Document for:	Discussion, Decision

1	Introduction
In this contribution, we discuss one remaining issue for UE features for BWP without restriction. 
[bookmark: _Ref178064866]2	Discussion
In the latest version of the UE feature list, a new FG was introduced to support Option A, i.e., (RLM/BM/BFD measurements based on CSI-RS within active BWP). However, the description is not complete: since it is not clarified that that the UE can use the CD-SSB outside active DL BWP as QCL source for other reference signals, the feature is not really operational. We note that for the functionality specified in FG 53-1 and FG 53-2, it is explicitly stated in the feature description that the UE can use the CD-SSB outside active DL BWP as QCL source.
We propose to add this to the description of FG 53-4.
[bookmark: _Toc149743804]Specify that for FG 53-4, 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 signals.
A proposal is included in Table 1.
Furthermore, there are notes for FG 53-x that the FG is not applicable for RedCap UEs, i.e., UEs supporting FG 28-1. In addition, it should be clarified that FG 53-x are not applicable for eRedCap UEs, i.e., UEs supporting FG 48-1. Note that eRedCap UEs is not a subset of RedCap UEs. Hence, 
[bookmark: _Toc149743805]Clarify that FG 53-1, 53-2, 53-3 and 53-4 are not applicable for eRedCap UEs.
This is also included in Table 1. 

[bookmark: _Ref134773151]Table 1: Proposed updates to FG 53

	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know 
	Signalling exchange between UEs 
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/
Optional

	53-1
	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, where the CD-SSB is outside the 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 FS
	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.

Note: UE shall not indicate support of both B-1-1 and B-1-2 for the same band in the same reported band combination

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




	53-2
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP with interruptions
	1. UE is allowed to perform 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.
	53-3

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

	No
	n/a
	Note: 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.

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.

Note: UE shall not indicate support of both B-1-1 and B-1-2 for the same band in the same reported band combination

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

	53-3
	Support RLM/BM/BFD measurements based on NCD-SSB within active BWP
	1. UE performs RLM/BM/BFD and gapless L3 intra-frequency 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 or eRedCap UEs.
	Optional with capability signalling

	53-4
	Support RLM/BM/BFD measurements based on CSI-RS when CD-SSB is outside active BWP
	1. UE performs RLM/BM/BFD measurements based on CSI-RS, when CD-SSB is outside 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. 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
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on CSI-RS when CD-SSB is outside active BWP


	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

This FG is not applicable to RedCap or eRedCap UEs.

UEs indicating the support of this feature group shall not indicate the support of FG 6-1a.
	Optional with capability signalling



Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Specify that for FG 53-4, 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 signals.
Proposal 2	Clarify that FG 53-1, 53-2, 53-3 and 53-4 are not applicable for eRedCap UEs.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref174151459][bookmark: _Ref189809556]References
R1-2310635, Updated RAN1 UE features list for Rel-18 NR after RAN1#114bis, RAN1#114bis, Moderators (AT&T, NTT DOCOMO, INC.), RAN1#114bis, Xiamen, China, October 2023.

