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1. Introduction
In the RAN4#106-bis-e meeting, the discussions started based a new WID to complete the specification support for BWP operation without restriction in NR. For option B-1-2, following agreements and open issues are captured in the WF [1]. 
	Issue 4-1: Applicable of existing RLM/BFD/BM requirements for supporting Option C
<Agreement >:
· The existing requirements for SSB-based RLM/BFD/BM for non-RedCap UE are applicable to option C. 
· FFS details or wording of applicable condition.
Issue 4-2: L1 measurement requirements to be made applicable for supporting option C
<Agreement >:
· Existing SSB based RLM/BFD/CBD/BM measurement requirements in clause 8.1, 8.5, 9.5 and 9.8 are to be made applicable for supporting option C.
Issue 4-4: Impact to intra-frequency measurement requirements for supporting option C
During GTW on 17th April, following agreements were reached.
<Agreement >:
· It is a common RAN4 understanding that support of L3 measurements based on NCD-SSB for Option C can be beneficial, but it is not explicitly included in the WI objectives. Whether to support L3 measurements based on NCD-SSB is up to RAN decision.
· RAN4 work will focus on enabling L1 measurements based on NCD-SSB in Q2’2023.

Issue 4-6: Whether to define requirements for transition between CD-SSB and NCD-SSB for supporting option C
<Agreement >:
· Re-use the requirements for transition between CD-SSB and NCD-SSB for RLM and BFD from RedCap.
Issue 4-3: Clarification on existing timing requirements for supporting Option C
<Way forward >: 
· Proposals
· Option 1: (Ericsson, Nokia, Intel, CATT, MediaTek, OPPO)
· The current SSB-based timing requirement can be also applied to non-redCap UE with NCD-SSB support.
· Option 2: (vivo, Huawei, Spreadtrum)
· It is clarified in the spec that existing timing requirements for non-RedCap UE shall be met provided at least one SSB is available during 160ms, which can also be NCD-SSB within active BWP if UE supports option C.
Issue 4-5: Impact to inter-frequency measurement requirements for supporting option C
<Way forward >: 
· The issue is postponed.
Issue 4-7: Whether to define requirements in addition to L1/L3 measurements for supporting option C
<Way forward >: 
· The issue is postponed.


In this contribution, we further provide our views on RRM impact of option C for BWP operation without restriction.
2. [bookmark: _Hlk73468315]Discussion
2.1 RLM/BFD/BM Requirements for option C
It was agreed that the existing requirements for SSB-based RLM/BFD/BM for non-RedCap UE are applicable to option C and applicable conditions are FFS.
In existing RLM/BFD/BM requirements for non-RedCap UE, the applicability of CD-SSB and NCD-SSB are specified as follows.
	8.1B	Radio Link Monitoring for RedCap
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 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. The SSB and SMTC in this section applies for both CD-SSB and NCD-SSB if it is not additional specified.

8.5B	Link Recovery Procedures for Redcap
The Redcap UE shall assess the downlink radio link quality of a serving cell based on the reference signal in the set   as specified in TS 38.213 [3] in order to detect beam failure on PCell in SA. The SSB and SMTC in this section applies for both CD-SSB and NCD-SSB if it is not additional specified.

9.5B	L1-RSRP measurements for Reporting for RedCap
The applicability of the requirements for performing L1-RSRP measurements for reporting in subclause 9.5B is defined in Section 3.6.
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 PCell, on the resources configured for L1-RSRP measurements within the active BWP.


It can be seen that in RLM/BFD requirements for RedCap UE it is specified explicitly that the requirements are applicable for both CD-SSB and NCD-SSB. It is necessary to have similar applicability requirements for non-RedCap UE to supporting option C. 
In the RAN1 discussions on feature list [2], following features were introduced for BWP operation without restriction.
	Features
	Index
	Feature group

	53. NR_BWP_wor
	53-1
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP without interruptions

	53. NR_BWP_wor
	53-2
	Support RLM/BM/BFD measurements based on CD-SSB outside active BWP with interruptions

	53. NR_BWP_wor
	53-3
	Support RLM/BM/BFD measurements based on NCD-SSB within active BWP


With the new UE capability, the applicable conditions for RLM/BM/BFD measurements for option C can be updated. In RLM/BFD/BM measurement requirements in clauses 8.1, 8.5, 9.5 and 9.8, it is clarified that the SSB and SMTC applies for CD-SSB and NCD-SSB if the UE supporting FG 53-3.
Proposal 1: In RLM/BFD/BM measurement requirements in clauses 8.1, 8.5, 9.5 and 9.8, it is clarified that the SSB and SMTC applies for CD-SSB and NCD-SSB if the UE supporting FG 53-3.

2.2. Timing requirements for option C
In existing timing requirements for RedCap UE, the applicability of CD-SSB and NCD-SSB are specified as follows.
	The UE shall meet the Te requirement for an initial transmission provided that at least one SSB (CD-SSB or NCD-SSB) is available at the UE for acquiring the frame timing of the reference cell during the last 160 ms on the condition that:
-	the SSB is within the UE’s active BWP, or 
-	the SSB is not within the UE’s active BWP, and the measurement gap is configured.


For non-RedCap UE, it is better to have same clarification on SSB, which can be CD-SSB or NCD-SSB for UE supporting option C. It is also necessary to specify the condition that it is only for UE supporting option C for BWP operation without restriction.
Proposal 2: It is clarified in the spec that existing timing requirements for non-RedCap UE shall be met provided at least one SSB is available during 160ms, which can be CD-SSB or NCD-SSB if UE supports FG 53-3.

2.3 L3 measurement requirements for option C
In the last RAN4 meeting, it was agreed that it is a common RAN4 understanding that support of L3 measurements based on NCD-SSB for Option C can be beneficial, but it is not explicitly included in the WI objectives. Whether to support L3 measurements based on NCD-SSB is up to RAN decision. RAN4 work will focus on enabling L1 measurements based on NCD-SSB in Q2’2023.
In addition to L3 measurements, we also see there is benefit if handover to a BWP with NCD-SSB is supported. If it is not supported, then the active BWP with NCD-SSB can only be activated and switched to after handover. There would be additional delay and signalling overhead being needed.
Proposal 3: It is beneficial to support handover to a BWP with NCD-SSB directly for UE supporting option C.

3. Summary
In this contribution, we provided our views n RRM impact of option C for BWP operation without restriction. Based on above analysis, following proposals are present.
Proposal 1: In RLM/BFD/BM measurement requirements in clauses 8.1, 8.5, 9.5 and 9.8, it is clarified that the SSB and SMTC applies for CD-SSB and NCD-SSB if the UE supporting FG 53-3.
Proposal 2: It is clarified in the spec that existing timing requirements for non-RedCap UE shall be met provided at least one SSB is available during 160ms, which can be CD-SSB or NCD-SSB if UE supports FG 53-3.
Proposal 3: It is beneficial to support handover to a BWP with NCD-SSB directly for UE supporting option C.
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