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1 Introduction
In RAN#99 meeting, a new WI is set up to complete the specification support for BandWidth Part operation without restriction in NR. And the objectives are as follows: 
	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.


This contribution discusses the RRM requirements and specification support for the above options and presents our understandings and proposals. 
2 Discussion
In previous high level analysis on the candidate options [3], we have the following conclusions on the RRM requirements impact in RAN4. 
Table 1: High-level analysis of candidate options on RRM requirements impact/workload in RAN4
	Options
	Technical analysis
	Summary

	Option A)
	· CSI-RS based RLM/BFD/BM requirements are already specified.
· Further study is needed to decide on whether timing requirements may need to be updated
	Low

	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

	Option B-1-2)
	· Same as Option B-1-1). Additionally,
· Interruption requirements need to be developed additionally to allow UE for switching.
	Low or Medium

	Option B-2-2)
	· Existing requirements need to be updated for SSB based RLM/BFD/BM with dedicated NCSG.
· Existing requirements need to be updated for SSB based RLM/BFD/BM with dedicated MG.
	NCSG: Low or Medium
MG: Medium

	Option C)
	· Existing requirements for SSB based RLM/BFD/BM can be re-used.
· Clarification on the requirement applicability might be needed.
	Low


And for option A, it was agreed in last RAN4 meeting that no additional measurement or timing requirements are needed. The objective for this option is to study whether any clarification is needed e.g. applicability of requirements, conditions of gap configuration etc.. In our understanding, no further clarification is needed. For UE performing BM/RLM/BFD measurement based on CSI-RS (i.e. option A), since UE need to perform L3 measurement for serving cell with/without gap, the measurement on SSB outside active BWP can be used for timing tracking. And for another aspect, TRS can also be used for time tracking. It should be UE implementation on how to perform the time tracking but anyway the timing requirements defined in section 7.1 can be met for option A and no additional clarification is needed. 
Proposal 1: For option A, no additional clarification is needed for timing requirements. 
For option B-1-1, based on the above high level analysis in [3], existing SSB based BM/RLM/BFD measurement requirements still apply but some clarification on the existing requirements may be needed. For example, for UE supporting option B-1-1, RAN4 need to clarify whether this can also be used for L3 measurement if the SSB for L3 measurement is also within the supported bandwidth by UE. If yes, it means there is another case for L3 intra/inter-frequency measurement. 
For RAN2 impact, since this is optional solution, RAN2 need to define the UE capability to indicate the support of option B-1-1 and no other signaling is needed. 
Proposal 2: For option B-1-1, existing SSB based BM/RLM/BFD measurement requirements apply and no additional requirements are needed. 
For option C, the NCD-SSB is configured within active BWP. As discussed in previous high level analysis, the existing requirements for SSB based RLM/BFD/BM can be re-used. And we think no updates on the existing specification are needed since there is no differentiation on CD-SSB and NCD-SSB in existing RAN4 requirements. But if companies want to make it clear, it should be also OK to add notes in the BM/RLM/BFD measurement requirements that the mentioned SSB can be CD-SSB or NCD-SSB. 
But for RAN2 impact, since NCD-SSB is only used for Redcap UE, RAN2 needs to update the signaling to introduce the NCD-SSB to non-Redcap UE. But we understand the design should be same as that for Redcap UE, so the workload should be limited. 
Proposal 3: For option C, existing SSB based BM/RLM/BFD measurement requirements can be reused. RAN2 should introduce NCD-SSB design to non-Redcap UE. 
For option B-1-2, the measurement is performed without gap but interruption is needed. For the measurement requirements, the same conclusions as option B-1-1 can be used. For interruption requirements, similar as that for other measurements in existing specification, the interruption for option B-1-2 can also be defined based on HARQ ACK/NACK loss framework with a maximum missed ACK/NACK rate. And the existing interruption ratio in the specification for other measurements can be reused (i.e. missed ACK/NACK is up to 0.5%). And the length for each interruption should be defined based on RF retuning time (0.5ms for FR1 and 0.25ms for FR2). 
Proposal 4: For option B-1-2, existing SSB based BM/RLM/BFD measurement requirements apply and no additional measurement requirements are needed. 
Proposal 5: For option B-1-2, the interruption requirements can be defined based on HARQ ACK/NACK loss framework with a maximum missed ACK/NACK rate up to [0.5%]. And the length for each interruption shall not exceed the RF retuning time (0.5ms for FR1 and 0.25ms for FR2). 
Since option B-1-1, option C and option B-1-2 are optional, RAN2 need to define the UE capability to indicate the support of these options. And there is a common issue for these three options that whether the capability can also be applied to L3 measurement. For option B-1-1 and B-1-2, if the capability applies, it means there is another case for L3 intra/inter-frequency measurement without gap which needs to be added in the spec. For option C, if the capability applies, the same clarification as BM/RLM/BFD measurement is needed. We can send LS to RAN2 after the requirements and capabilities for all the options are clearer to trigger the signaling design. 
And for the above options, since the measurement is same as that defined in existing requirements, no additional performance or test cases are needed. 
Proposal 6: RAN2 to introduce capability for the support of option B-1-1, option C and option B-1-2. RAN4 to clarify whether the capability can also be applied to L3 measurement. 
Proposal 7: For the support of option B-1-1, option C and option B-1-2, no additional performance requirements or test cases are needed. 
3 Summary
This contribution discusses the RRM requirements and specification support for option A, B-1-1, B-1-2 and C for the support for bandwidth part operation without restriction, and the following is proposed.
Proposal 1: For option A, no additional clarification is needed for timing requirements. 
Proposal 2: For option B-1-1, existing SSB based BM/RLM/BFD measurement requirements apply and no additional requirements are needed. 
Proposal 3: For option C, existing SSB based BM/RLM/BFD measurement requirements can be reused. RAN2 should introduce NCD-SSB design to non-Redcap UE. 
Proposal 4: For option B-1-2, existing SSB based BM/RLM/BFD measurement requirements apply and no additional measurement requirements are needed. 
Proposal 5: For option B-1-2, the interruption requirements can be defined based on HARQ ACK/NACK loss framework with a maximum missed ACK/NACK rate up to [0.5%]. And the length for each interruption shall not exceed the RF retuning time (0.5ms for FR1 and 0.25ms for FR2). 
Proposal 6: RAN2 to introduce capability for the support of option B-1-1, option C and option B-1-2. RAN4 to clarify whether the capability can also be applied to L3 measurement. 
Proposal 7: For the support of option B-1-1, option C and option B-1-2, no additional performance requirements or test cases are needed. 
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