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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. Option A
We consider Option A does not have a RAN1 spec impact. Since there have been UE capabilities for CSI-RS based BM/RLM/BFD within active DL BWP already, new UE features for Option A (at least from RAN1 point of view) would not be necessary.
Observation 1:
· Option A does not require RAN1 spec impact or new UE feature.

3. Option B-1-1
In the past, UE features for BWP without restriction based on SSB outside active DL BWP have been proposed (e.g., in RP-222067). Considering that this is no longer R16/17 maintenance, there is no need to prerequisite the legacy UE feature for BWP without restriction (FG6-1a). It was observed in the past that companies have different understandings on FG6-1a, e.g., regarding whether or not CSI-RS based BM/RLM/BFD is enabled, etc. Specifying new FGs can resolve such issue in Rel-18.
In terms of the SSB location, it is necessary to clarify where it can actually be located (was not clear in FG6-1a). Obviously, the SSB shall still be within the carrier bandwidth configured for the UE. In addition, the case where the SSB is not within any DL BWP of the carrier must be invalid scenario. Therefore, we propose to clarify that the SSB is within a bandwidth of at least one DL BWP of the carrier for the UE. More specifically, we further propose to clarify following: (i) If the UE has one UE-specific DL BWP configuration for the cell, the SSB is within a bandwidth of either initial DL BWP or UE-specific DL BWP; (ii) If the UE has more than one UE-specific DL BWP configurations for the cell, the SSB is within a bandwidth of either of the UE-specific DL BWPs.
Proposal 1:
· UE capability for Option B-1-1 does not prerequisite FG6-1a ‘bwp-WithoutRestriction’
· For Option B-1-1, clarify that the SSB outside the active DL BWP is still within a bandwidth of at least one DL BWP of the carrier.
· If the UE has one UE-specific DL BWP configuration, the SSB is within a bandwidth of either initial DL BWP or UE-specific DL BWP
· If the UE has more than one UE-specific DL BWP configurations, the SSB is within a bandwidth of either of the UE-specific DL BWPs
· Adopt following as FG for Option B-1-1
	Capability-bwp-wor-b-1-1
Indicates support of BM/RLM/BFD based on SSB outside the active DL BWP without interruptions. If the UE has one UE-specific DL BWP configuration, the SSB is within a bandwidth of either initial DL BWP or UE-specific DL BWP. If the UE has more than one UE-specific DL BWP configurations, the SSB is within a bandwidth of either of the UE-specific DL BWPs.
	Band
	No
	N/A
	N/A



As for specification impact, we consider following should be the starting point as presented in RP-222067.
Proposal 2:
· For Option B-1-1, consider following as the starting point of TS38.213 updates
	[bookmark: _Toc12021442][bookmark: _Toc20311554][bookmark: _Toc26719379][bookmark: _Toc29894810][bookmark: _Toc29899109][bookmark: _Toc29899527][bookmark: _Toc29917264][bookmark: _Toc36498138][bookmark: _Toc45699164][bookmark: _Toc106629404]5	Radio link monitoring
The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. Except for SSB based radio link monitoring for a UE supporting [Capability-bwp-wor-b-1-1 or Capability-bwp-wor-b-1-2], tThe UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP, as described in clause 12, on the primary cell. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3, as described in clause 13, the UE is expected to perform RLM using the associated SS/PBCH block when the associated SS/PBCH block index is provided by RadioLinkMonitoringRS.
If the UE is configured with a SCG, as described in [12, TS 38.331], and the parameter rlf-TimersAndConstants is provided by higher layers and is not set to release, the downlink radio link quality of the PSCell of the SCG is monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. Except for SSB based radio link monitoring for a UE supporting [Capability-bwp-wor-b-1-1 or Capability-bwp-wor-b-1-2], tThe UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the PSCell.




4. Option B-1-2
Same as for Option B-1-1, Option B-1-2 should not prerequisite FG6-1a. SSB location should be within a bandwidth of at least one DL BWP, same as for Option B-1-1. The only differences between Option B-1-2 and Option B-1-1 are (1) interruption related aspects and (2) CSI-RS based and NCD-SSB based BM/RLM/BFD have to be enabled. In our understanding, these basically do not appear in the RAN1 specifications. (1) should be up to RAN4. (2) can be clarified as part of UE feature description of Option B-1-2.
Proposal 3:
· UE capability for Option B-1-2 does not prerequisite FG6-1a ‘bwp-WithoutRestriction’
· For Option B-1-2, clarify that the SSB outside the active DL BWP is still within a bandwidth of at least one DL BWP of the carrier.
· If the UE has one UE-specific DL BWP configuration, the SSB is within a bandwidth of either initial DL BWP or UE-specific DL BWP
· If the UE has more than one UE-specific DL BWP configurations, the SSB is within a bandwidth of either of the UE-specific DL BWPs
· Adopt following as FG for Option B-1-2
· Other details including potential other UE capabilities for interruptions are up to RAN4
	Capability-bwp-wor-b-1-2
Indicates support of BM/RLM/BFD based on SSB outside the active DL BWP with interruptions. If the UE has one UE-specific DL BWP configuration, the SSB is within a bandwidth of either initial DL BWP or UE-specific DL BWP. If the UE has more than one UE-specific DL BWP configurations, the SSB is within a bandwidth of either of the UE-specific DL BWPs. The UE shall be allowed to use SSB outside the active DL BWP with interruptions 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). The UE supporting this feature shall indicate support of Capability-bwo-wor-c (subject to IoDT availability).
	Band
	No
	N/A
	N/A



There is no additional RAN1 specification impact for Option B-1-2 compared to those for Option B-1-1.
Observation 2:
· RAN1 spec impact for Option B-1-2 is the same as for Option B-1-1

5. Option C
In Option C, a UE uses NCD-SSB within active DL BWP for BM/RLM/BFD in the same way as for RedCap UE. However, for Option C for non-RedCap UEs, there could be following cases:
· For a UE supporting Option C only, the active DL BWP contains both CD-SSB and NCD-SSB
· For a UE supporting both Option C and Option B-1-1/B-1-2, the active DL BWP contains NCD-SSB while does not contain CD-SSB which is located outside in the carrier.
For these cases, it is beneficial to make sure that the UE meets the requirements based on NCD-SSB as long as it is configured. The spec does not need to mandate UE to use the NCD-SSB. This can be clarified in either RAN1/RAN4 spec, or in the corresponding UE feature descrition. Below, we take the option that clarifies this in the UE feature. If we take the other approach, the clarification should be done in RAN1 or RAN4 spec.
Proposal 4:
· Adopt following as FG for Option C
	Capability-bwp-wor-c
Indicates support of BM/RLM/BFD based on NCD-SSB in the active DL BWP that is configured by [NonCellDefiningSSB] under BWP-DownlinkDedicated. If the UE is configured with NCD-SSB by [NonCellDefiningSSB] within the active DL BWP, the UE meets the requirements based on the NCD-SSB for BM/RLM/BFD. 
	Band
	No
	N/A
	N/A



Proposal 5:
· For Option C, consider following as the starting point of TS38.213 updates
	[bookmark: _Ref496621482][bookmark: _Toc12021494][bookmark: _Toc20311606][bookmark: _Toc26719431][bookmark: _Toc29894871][bookmark: _Toc29899170][bookmark: _Toc29899588][bookmark: _Toc29917324][bookmark: _Toc36498198][bookmark: _Toc45699226][bookmark: _Toc122000487]12	Bandwidth part operation 
[…]
If a UE is configured to operate with receiving an SS/PBCH block from the SS/PBCH blocks provided by [NonCellDefiningSSB] in BWP-DownlinkDedicated for an active DL BWP, the UE assumes that the active DL BWP includes the SS/PBCH blocks provided by [NonCellDefiningSSB]. The SS/PBCH blocks provided by [NonCellDefiningSSB-r18] and the SS/PBCH blocks that the UE used to obtain SIB1 have the same QCL properties, if they have the same index.
For a UE indicated presence of SS/PBCH blocks within an active DL BWP by [NonCellDefiningSSB], collision handling between downlink receptions or uplink transmissions and the SS/PBCH blocks are same as described for a UE indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon described in all other clauses, unless otherwise stated.
For monitoring of a PDCCH candidate by a UE configured with [NonCellDefiningSSB], if the UE
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by [NonCellDefiningSSB], 
the UE is not required to monitor the PDCCH candidate.
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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

	 x. BWP without restriction
	x-1
	Indicates support of BM/RLM/BFD based on SSB outside the active DL BWP without interruptions
	Indicates support of BM/RLM/BFD based on SSB outside the active DL BWP without interruptions. If the UE has one UE-specific DL BWP configuration, the SSB is within a bandwidth of either initial DL BWP or UE-specific DL BWP. If the UE has more than one UE-specific DL BWP configurations, the SSB is within a bandwidth of either of the UE-specific DL BWPs.
	6-1
	
	
	
	
	
	
	
	
	

	
	x-2
	Indicates support of BM/RLM/BFD based on SSB outside the active DL BWP with interruptions
	Indicates support of BM/RLM/BFD based on SSB outside the active DL BWP with interruptions. The SSB is still within the bandwidth of at least one DL BWP of the carrier. If the UE has one UE-specific DL BWP configuration, the SSB is within a bandwidth of either initial DL BWP or UE-specific DL BWP. If the UE has more than one UE-specific DL BWP configurations, the SSB is within a bandwidth of either of the UE-specific DL BWPs.
The UE shall be allowed to use SSB outside the active DL BWP with interruptions 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). The UE supporting this feature shall indicate support of FG x-2 (subject to IoDT availability).
	6-1, x-2
	
	
	
	
	
	
	
	
	

	
	x-3
	Indicates support of BM/RLM/BFD based on NCD-SSB within the active DL BWP 
	Indicates support of BM/RLM/BFD based on NCD-SSB in the active DL BWP that is configured by [NonCellDefiningSSB] under BWP-DownlinkDedicated. If the UE is configured with NCD-SSB by [NonCellDefiningSSB] within the active DL BWP, the UE meets the requirements based on the NCD-SSB for BM/RLM/BFD.  
	6-1
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