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1. Introduction
In the RAN4#106-bis-e meeting, discussions on the new WID to complete the specification support for BWP operation without restriction in NR was started. The progress was captured in the WF [1]. In the RAN4#107 meeting, there were further discussions on L1 and L3 measurements for options supporting BWP operation without restriction. Agreements and open issues are captured in the WF [2].
	Issue 3-3: Clarification on existing timing requirements for supporting Option B-1-1
· Follow conclusion of issue 2-2.
Issue 3-7: Whether to define additional requirements for supporting option B-1-1
<Agreement >: 
· Do not introduce new UE and gNB behaviour for option B-1-1 in RAN4 spec. It is up to UE and gNB implementation how option B-1-1 is supported. 
· Do not introduce a new section for RRM requirements for option B-1-1.



[bookmark: _Hlk142418379]In addition, in the revised WID, one new objective on supporting L3 intra-frequency measurements without gaps for option B-1-1 and option C were approved.
	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 



[bookmark: _Hlk142418421]In this contribution, we further provide our views on RRM impact of option B-1-1 for BWP operation without restriction by taking new objective into consideration.
2. [bookmark: _Hlk73468315]Discussion
2.1 RLM/BFD/BM Requirements for option B-1-1
It was agreed in the last RAN4 meeting to wait for RAN1 conclusion before discussing the applicable condition for the L1 requirements for option B-1-1, B-1-2 and option C.
	Applicable conditions of existing RLM/BFD/BM requirements for Option B-1-1, B-1-2 and option C
· Conclusion: Wait for RAN1 conclusion before discussing the applicable condition for the L1 requirements for option B-1-1, B-1-2 and option C


UE feature and high layer RRC parameters for BWP operation without restriction were discussed in RAN1. In the last RAN1 meeting, updated RAN1 UE features list for Rel-18 NR [4] was endorsed in which UE feature for BWP operation without restriction is included. Following features were introduced for BWP operation without restriction.
	Features
	Index
	Feature group
	Components

	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

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. 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.

	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

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


According to the UE features, FG 53-1 is for option B-1-1, FG 53-2 is for option B-1-1 and FG53-3 is for option C. 
With the new UE capability, the applicable conditions for RLM/BM/BFD measurements can be updated. For option B-1-1, the UE is required to perform RLM/BM/BFD measurements based on CD-SSB outside active BWP if UE supporting FG 53-1. Otherwise, RLM/BM/BFD measurements are performed based on SSB withing active BWP. FG 53-1 will be updated after RRC parameter for the option is finalized.
In existing RLM/BFD/BM requirements, the applicable conditions of SSB are specified as follows.
	8.1	Radio Link Monitoring
8.1.1	Introduction
The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell, PSCell and deactivated PSCell if configured with bfd-and-RLM with value true as specified in TS 38.213 [3]. The configured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform RLM outside the active DL BWP.
8.1.2	Requirements for SSB based radio link monitoring
8.1.2.1	Introduction
The requirements in this clause apply for each SSB based RLM-RS resource configured for PCell, PSCell or deactivated PSCell, provided that the SSB configured for RLM is actually transmitted within UE active DL BWP during the entire evaluation period specified in clause 8.1.2.2.

8.5	Link Recovery Procedures
8.5.1	Introduction
The RS resource configurations in the set on PCell, PSCell or deactivated PSCell (if configured with bfd-and-RLM with value true) can be periodic CSI-RS resources and/or SSBs. RS resource configuration in the set on SCell shall be periodic CSI-RS. UE is not required to perform beam failure detection outside the active DL BWP. 

8.5.2	Requirements for SSB based beam failure detection
8.5.2.1	Introduction
The requirements in this clause apply for each SSB resource in the set configured for a serving cell, provided that the SSB configured for beam failure detection is actually transmitted within the UE active DL BWP during the entire evaluation period specified in clause 8.5.2.2. The requirements in this clause could not be applicable if UE is required to perform beam failure detection on more than 1 serving cell per band.

8.5.5	Requirements for SSB based candidate beam detection
8.5.5.1	Introduction
The requirements in this clause apply for each SSB resource in the set   configured for a serving cell, provided that the SSBs configured for candidate beam detection are actually transmitted within UE active DL BWP during the entire evaluation period specified in clause 8.5.5.2. The requirements in this clause apply when UE is required to perform beam failure detection on no more than 1 serving cell per band.

9.5	L1-RSRP measurements for Reporting
9.5.1	Introduction
When configured by the network, the UE shall be able to perform L1-RSRP measurements of configured CSI-RS, SSB or CSI-RS and SSB resources for L1-RSRP. The measurements shall be performed for a serving cell, including PCell, PSCell, or SCell, on the resources configured for L1-RSRP measurements within the active BWP.

9.8	L1-SINR measurements for Reporting
9.8.1	Introduction
When configured by the network, the UE shall be able to perform L1-SINR measurements with the measurement resources configured as the selection of: 
-	CSI-RS based CMR and no dedicated IMR configured;
-	SSB based CMR and dedicated IMR configured;
-	CSI-RS based CMR and dedicated IMR configured.
The measurements shall be performed for a serving cell, including PCell, PSCell, or SCell, on the resources configured for L1-SINR measurements within the active BWP.


It can be seen that in existing RLM/BFD/CBD/BM(L1-RSRP) requirements for non-RedCap UEs, it is specified explicitly that the requirements are applicable provided SSB is within active DL BWP. For UE supporting option B-1-1 for BWP operation without restriction, the SSB is outside active BWP and the UE is able to perform L1 measurements based on the SSB outside active BWP.
Since the applicable conditions with regard to whether L1 measurement resources in within active BWP are different for the L1 RLM/BFD/CBD/BM measurements, the exact wording can be discussed during CR phase. It would be good if high level principle can be agreed which could help CR discussions.
Proposal 1: UE is required to perform RLM/BM/BFD measurements based on CD-SSB outside active BWP if the UE supporting FG 53-1. Otherwise, RLM/BM/BFD measurements is performed based on SSB within active BWP. L1 measurement requirements in clauses 8.1.1, 8.1.2, 8.5.1, 8.5.2, 8.5.5, 9.5.1, 9.8.1 should be revised accordingly.

2.2 L3 measurement requirements for option B-1-1
It was agreed to support L3 intra-frequency measurements without gaps for option B-1-1 during last RAN plenary,
In existing requirements, UE is only required to perform intra-frequency SSB based measurements without measurement gaps if the SSB is completely contained in the active BWP of the UE.
	[bookmark: _Hlk134700874]The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3].


For UE supporting option B-1-1, the UE can perform intra-frequency SSB based measurements without measurement gaps even if the SSB is outside active BWP of the UE. Following update on existing requirements is expected.
	The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the SSB is outside the active BWP if the UE supports [FG 53-1], or
-	the active downlink BWP is initial BWP[3].



Proposal 2: Update on existing intra-frequency measurement requirements is expected if intra-frequency measurement without gap based on CD-SSB outside active BWP is introduced for UE supporting option B-1-1.
Proposal 3: The update can be made as below.
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the SSB is outside the active BWP if the UE supports [FG 53-1], or
-	the active downlink BWP is initial BWP[3].

3. Summary
In this contribution, we further provided our views on RRM impact of option B-1-1 for BWP operation without restriction. Based on above analysis, following proposals are present.
Proposal 1: UE is required to perform RLM/BM/BFD measurements based on CD-SSB outside active BWP if the UE supporting FG 53-1. Otherwise, RLM/BM/BFD measurements is performed based on SSB within active BWP. L1 measurement requirements in clauses 8.1.1, 8.1.2, 8.5.1, 8.5.2, 8.5.5, 9.5.1, 9.8.1 should be revised accordingly.
Proposal 2: Update on existing intra-frequency measurement requirements is expected if intra-frequency measurement without gap based on CD-SSB outside active BWP is introduced for UE supporting option B-1-1.
Proposal 3: The update can be made as below.
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the SSB is outside the active BWP if the UE supports [FG 53-1], or
-	the active downlink BWP is initial BWP[3].
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