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1. Introduction
In the RAN#99 meeting, a new WID to complete the specification support for BWP operation without restriction in NR [1]. The work item includes following objectives:
	· 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.

The expected RAN2 impacts are the RRC configuration signalling for the above options, and the capability signalling aspects.


In this contribution, we provide our views on RRM impact of option B-1-1 for BWP operation without restriction.
2. [bookmark: _Hlk73468315]Discussion
In the RAN#97 meeting, RAN asks RAN4 to do a high-level analysis of the options in RAN4’s answer to Q2 in RP-221911 and report it to RAN#98 for RAN decision. RAN4 had done the high-level analysis in the two RAN4 meetings in Q4 2022. In the RAN4#105 meeting, RAN4 reached agreements on high-level analysis of down-selected options. The conclusion was reported to RAN plenary meeting in the RAN4 LS [2].
The high-level analysis on RRM requirements impact was summarized in Table 1 in LS report to RAN plenary [2]. For option B-1-1, it was summarized as in Table 1 below.

Table 1: High-level analysis of candidate options on RRM requirements impact/workload in RAN4
	Options
	Technical analysis
	Summary

	Option B-1-1)
	· Existing SSB based RLM/BFD/BM measurement requirements will apply. 
· The applicability rule of existing requirements is to be updated. 
· Depending on RF BW and BB BW (FFT BW) assumption, at least intra-frequency measurement with gap need to be revisited
	Low


Note: “Low”/ “Low to Medium”/ “Medium” correspond to the low/low to medium/medium RRM requirements impact.

2.1 RLM/BFD/BM Requirements for option B-1-1
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.


It can be seen that in existing RLM/BFD/CBD/BM(L1-RSRP) requirements for non-RedCap UE 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. The existing requirements should be revised to be applicable for L1 measurements based on SSB outside active BWP for UE supporting option B-1-1. 
Proposal 1: It is clarified in the spec that existing RLM/BFD/CBD/BM(L1-RSRP) requirements for non-RedCap UE are applicable when SSB is outside active DL BWP if the UE supports option B-1-1 for BWP operation without restriction.

2.2. Timing requirements for option B-1-1
In existing requirements, without considering FR2-2, the applicability of timing requirements for non-RedCap UE is based on availability of SSB during 160ms.
	When the UL SCS is 120 kHz or smaller, the UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. ……


For UE supporting option B-1-1 for BWP operation without restriction, the UE should be able to meet the timing requirements when SSB is outside active DL BWP even if measurement gap is NOT configured. However, for UE supporting option A, UE may need to be configured with measurement gap so that it can meet the timing requirements. It is proposed in [3] that a note is added on the factors that may impact availability of SSB. For option B-1-1, it would be enough to just clarify that SSB can be either within or outside active BWP.
Proposal 2: It is clarified in the spec that existing timing requirements for non-RedCap UE are applicable regardless of whether SSB is within active BWP or not.

2.3 L3 measurement requirements for option B-1-1
In existing intra-frequency measurement requirements, the UE can perform intra-frequency SSB based measurements without measurement gaps if the SSB is completely contained in the active BWP of the UE. For UE supporting nr-NeedForGapNCSG-reporting-r17 and the UE indicates ‘nogap-noncsg’, then the UE can perform intra-frequency measurement without gap based on SSB not completely contained in the active BWP of the UE. 
	9.2	NR intra-frequency measurements
9.2.1	Introduction
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified intra-frequency cells if carrier frequency information is provided by PCell or the PSCell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE can perform intra-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) 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].
[bookmark: _Hlk114855381]For UE supporting nr-NeedForGapNCSG-reporting-r17 and indicating NeedForGapNCSG-InfoNR for intra-frequency measurement, 
-	An intra-frequency SSB measurement is defined as measurement without gap if
-	the UE indicates ‘nogap-noncsg’ via NeedForGapNCSG-InfoNR for the intra-frequency measurement, and
-	the SSB is not completely contained in the active BWP of the UE, and
-	the active downlink BWP is not an initial BWP [3]
	The delay requirements are specified in clause 9.2.5 
……



In general, for a UE supporting option B-1-1 for BWP operation without restriction, it can perform intra-frequency measurement without gap based on SSB outside active DL BWP. However, it needs further discussion as this may have impact on UE power saving. 
[bookmark: _Hlk131438875]Based on UE implementation for supporting option B-1-1, e.g., using larger BW, UE may take opportunities to adjust working bandwidth from large BW to active BWP when the UE is not performing RLM/BFD/BM. When intra-frequency measurement without gap based on SSB outside active BWP is a must for UE supporting option B-1-1, then the opportunities for power saving are high likely compromised. Thus, RAN4 should further study if intra-frequency measurement without gap is a must for UE supporting option B-1-1. 
Proposal 3: RAN4 to study and conclude if intra-frequency measurement without gap based on SSB outside active BWP is a must for UE supporting option B-1-1.

3. Summary
In this contribution, we 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: It is clarified in the spec that existing RLM/BFD/CBD/BM(L1-RSRP) requirements for non-RedCap UE are applicable when SSB is outside active DL BWP if the UE supports option B-1-1 for BWP operation without restriction.
Proposal 2: It is clarified in the spec that existing timing requirements for non-RedCap UE are applicable regardless of whether SSB is within active BWP or not.
Proposal 3: RAN4 to study and conclude if intra-frequency measurement without gap based on SSB outside active BWP is a must for UE supporting option B-1-1.
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