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1. Introduction
At the RAN#99 meeting, support of options for BWP without restriction was agreed [1].
	· 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.



In this contribution, we provide our views on UE features for BWP without restriction.

2. FG53-1 Support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions 
Component 1: Remaining issue on CD-SSB location ([the corresponding carrier(s) to be measured.])
Clarification of this point was controversial at RAN1#112bis-e meeting. However, it must be common understanding that CD-SSB is located still within the bandwidth of the carrier of the serving cell. As the first step, we propose to make a common understanding on this before further discussion. 
Proposal 1:
· CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig
· If the UE is configured with multiple SCS-SpecificCarrier for the carrier, CD-SSB is within any of the bandwidths provided by the multiple SCS-SpecificCarrier

The controversial aspect was following; for the case when a UE is configured with multiple UE-specific DL BWP configurations (i.e., for a UE supporting FG6-2, 6-3, or 6-4), whether there is a scenario where any of the UE-specific DL BWP configurations do not cover the CD-SSB of the cell as illustrated in Fig. 1. In the email discussion during RAN1#112bis-e meeting, some companies pointed out following are envisioned in the real deployment. 
[image: ]
Fig. 1	Cases where CD-SSB is not w/in any of the multiple UE-specific DL BWPs 
First, there are issues to utilize the 20MHz spectrum marked as initial BWP in the configurtions of Fig. 1 for various cases:
· For a UE supporting FG6-2 (up to 2 UE-specific BWP configurations and active BWP switch between them), it is not possible to utilize the 20MHz bandwidth of the initial BWP in the figure, since this requires UE to manage “the third BWP (= the initial BWP)”, in addition to the 2 UE-specific BWP configuartions, which is beyond the UE’s capability. Eventually, the 20MHz spectrum marked as initial BWP has to be wasted. 
· For a UE supporting FG6-3/6-4 (up to 4 UE-specific BWP configurations and active BWP switch among them), it is not possible to utilize the 20MHz bandwidth of the initial BWP when the UE is configured with 4 UE-specific BWP configuations and none of them cover the 20MHz bandwidth of the initial BWP due to the same reason as in the previous bullet for a UE supporting FG6-2. Eventually, the 20MHz spectrum maked as initial BWP has to be wasted.
· For a UE supporting FG6-3/6-4 (up to 4 UE-specific BWP configurations and active BWP switch among them), it is very hard or unrealistic to utilize the 20MHz bandwidth of the initial BWP if UE-specific configurations are not provided for the initial BWP (i.e., if it is based on BWP configuration option #1 in Fig. B2-1 of TS38.331), when the UE is configured with up to 3 UE-specific BWP configuations and none of them cover the 20MHz bandwidth of the initial BWP. This is because there is no non-fallback DCI format in the initial BWP in this case and hence various UE-specific features are not available for the initial BWP, including active BWP switch by BWP indicator. Eventually, the 20MHz spectrum maked as initial BWP has to be wasted.
Due to the above, we believe network does not want to configure BWPs as in Fig. 1.

Second, the benefit from BWP without restriction is achievable at both network and UE when the BWP configurations are as in Figs. 2 and 3. Each UE is configured with active BWP switch between a wide UE-specific DL BWP and a narrow UE-specific DL BWP to enable (1) dynamic adaptation of bandwidth for UE power saving, and (2) BWP distribution of different UEs in a carrier for network cell-load balancing. Since configurations in Figs. 2 and 3 achieve full of benefits from BWP without restriction, there is no reason for network to configure BWPs as in Fig. 1.
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Fig. 2	Case 1 where CD-SSB is w/in at least one UE-specific DL BWP
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Fig. 3	Case 2 where CD-SSB is w/in at least one UE-specific DL BWP

Due to the two points described above, we still believe UE does not need to accommodate the configurations in Fig. 1 and the proposed clarification is valid.
Proposal 2:
· 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.

Type
Same as any of the legacy BWP related FGs, we think ‘Per-band’ is appropriate.
Note
Regarding [UE indicates at most one of FG 53-1 and FG 53-2], we do not think this note is necessary. Rel-15 feature groups, FG 6-1, 6-2, 6-3, and 6-4, must be exclusive each other but there was no such note.
Proposal 3:
· Update FG53-1 as in the Appendix of this contribution.

3. FG53-2 Support RLM/BM/BFD measurements based on CD-SSB outside active BWP with interruptions 
Overall, the changes proposed in Proposals 1 – 3 are also applicable to FG53-2, except the following.
Prerequisite feature groups
Currently prerequisite FGs for FG53-2 includes 1-7, 2-24, 2-31, and 53-3. According to the WID, the UE shall be allowed to use B-1-2 only if there is no CSI-RS configured for RLM/BM/BFD. However, this would not mean CSI-RS based RLM/BM/BFD are prerequisite. We suggest to delete 1-7, 2-24, and 2-31, from the prerequisite feature groups.
Proposal 4:
· Update FG53-2 as in the Appendix of this contribution.
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Proposed UE feature lists for BWP without restriction

	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 carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig, and 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 [the corresponding carrier(s) to be measured.] 

Note: If a UE is configured with multiple SCS-SpecificCarrier in downlinkChannelBW-PerSCS-List of ServingCellConfig, CD-SSB is within all the bandwidths configured by all the SCS-SpecificCarrier in the downlinkChannelBW-PerSCS-List

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 carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig, and 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: [the corresponding carrier(s) to be measured]

Note: If a UE is configured with multiple SCS-SpecificCarrier in downlinkChannelBW-PerSCS-List of ServingCellConfig, CD-SSB is within all the bandwidths configured by all the SCS-SpecificCarrier in the downlinkChannelBW-PerSCS-List

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
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