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1 [bookmark: _Ref118271349]	Introduction
RAN plenary discussed the topic BWP operation without restrictions in Meeting RAN#100 and defined a new WI with objectives captured below [1]: 
	Objective
Objective Core part WI 
The work item includes following objectives for non-Redcap UE: 
1) Specify support for BM/RLM/BFD:
· 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 onSSB 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 Interoperability Device Testing (IoDT) availability). 
· The interruption related requirements will be decided and specified in RAN4.


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



In this contribution paper, we provide analysis and discussion on the support of multiple options. 
2 Discussion on the supporting for multiple options 
RAN4 has discussed the supporting of multiple options and the following agreement and way forward are captured in the way forward:
	Issue 1-3: Requirements/UE behaviour for UE supporting both option B-1-1 and C
· Option 1:
· RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS).
· Option 2: 
· If UE supports both option B-1-1 and C, the UE works with option B-1-1 or option C mutually exclusively, and the UE meets the requirements based on option B-1-1 or option C for BM/RLM/BFD, respectively. 
· If the UE is configured with NCD-SSB within the active DL BWP, the UE works and meets the requirements based on Option C i.e., NCD-SSB for BM/RLM/BFD; Otherwise, the UE works and meets the requirements based on Option B-1-1.
· Option 3: 
· For UE supporting both option B-1-1 and C, clarification on UE behaviour can be considered, for example: SSB within the active BWP should be used for L1 measurements, either CD-SSB or NCD-SSB
· Option 4: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 5: 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 6: 
· Other options are not precluded.
Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· Option 1: (MTK) 
· RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS).
· Option 2: (vivo) 
· If UE working with option A and option B-1-1 simultaneously is supported, UE behaviour/conditions for RLM/BM/BFD measurements should be defined. 
· Option 3: (CMCC, Huawei, CATT, E///) 
· For UE supporting both option B-1-1 and A, it is not necessary to specify new requirements.
· Option 4: (Nokia) 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 5: 
· Other options are not precluded.
Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
· Option 1: 
· UE working with option A and option C simultaneously should be supported and UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
· Option 2: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 3: 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 4: 
· Other options are not precluded.
Issue 1-6: Requirements/UE behaviour for UE supporting both option B-1-1 and B-1-2
· Option 1: 
· RAN4 shall discuss the following scenario: If-else the UE is operating in an active BWP with no NCD-SSB, no CD-SSB and NO CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option B-1-2.
· Option 2: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 3: 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 4: 
· Other options are not precluded.



The following are analysis for some scenarios where the UE could be able to perform measurements on multiple options, yet it is not clear what is the UE behaviour. 
· Scenario 1: If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then the following are potential discussion in RAN4 RRM: 
· Would the UE perform the measurements based on B-1-1 or Option A (CSI-RS)? 
· Is it left for UE implementation to decide which option to utilise for the measurements? 
· Would the NW provide explicit configuration for multiple options for different resources? 
· Scenario 2: If-else the UE is operating in an active BWP with no NCD-SSB, no CD-SSB and NO CSI-RS, then the following are potential discussion in RAN4 RRM:
· Would the UE perform the measurements based on B-1-1 or B-1-2? 
· Is it left for UE implementation to decide which option to utilise for the measurements? 
· Would the NW provide explicit configuration for multiple options for different resources?

Proposal 1: [bookmark: _Ref134902549]RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS)?
Proposal 2: [bookmark: _Ref134902561]RAN4 shall discuss the following scenario: If-else the UE is operating in an active BWP with no NCD-SSB, no CD-SSB and NO CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option B-1-2?
Proposal 3: [bookmark: _Ref142665381]RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with NCD-SSB, no CD-SSB and no CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option C (NCD-SSB)?

3 Summary
[bookmark: _Ref92572437]In this contribution, we have the following proposal: 
Proposal 1: RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS)?
Proposal 2: RAN4 shall discuss the following scenario: If-else the UE is operating in an active BWP with no NCD-SSB, no CD-SSB and NO CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option B-1-2?
Proposal 3: RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with NCD-SSB, no CD-SSB and no CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option C (NCD-SSB)?
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