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RAN4 continued discussing the solutions related to BWP_wor. Several agreements were reached which are captured in the agreed WF [2] and CR [1]. Agreements:
	Requirements for Option A:
Issue 2-2: Any clarification on existing timing requirements when CD-SSB is outside active BWP for option A
· It is RAN4 common understanding that timing requirements apply when the SSB is within the channel BW of the UE.

Requirements for Option B-1-1
Issue 3-3: Clarification on existing timing requirements for Option B-1-1
· It is RAN4 common understanding that timing requirements apply when the SSB is within the channel BW of the UE.
Issue 3-4: Clarification on reporting of NeedForGap/NeedForGapNCSG for UE supporting option B-1-1
· For UE capable of supporting Option B-1-1 capability and additionally supporting NeedForGap or NeedForGapNCSG or NeedForInterruption”
· UE shall report no gap and no interruption/no NCSG for intra-frequency measurement.

Requirements for Option C
Issue 4-2: Definition of intra-frequency handover and inter-frequency handover
· Definition of intra-frequency handover is introduced for non-RedCap and it is to reuse the definition for handover in RedCap.
Issue 4-3: Scenarios of handover for Option C
· Intra frequency handover from NCD-SSB to NCD-SSB
· Inter frequency handover form NCD-SSB to CD-SSB
· Inter frequency handover from CD-SSB to NCD-SSB
· Inter frequency handover from NCD-SSB to NCD-SSB
Issue 4-3-1: Requirements for applicable scenarios for handover for Option C
· For UE supporting option C, the handover requirements are applicable for the scenarios
· Handover to the first active DL BWP of the target cell associated with CD-SSB
· Handover to the first active DL BWP of the target cell associated with NCD-SSB.
Issue 4-6: CA requirements for UE supporting option C
· The following scenario is supported from RAN4 requirement perspective:
· NCD-SSB + CA, NCD-SSB only in PCell

Requirements for Option B-1-2:




Several open issues are still for further discussion which we address in this paper.
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Requirements for Option B-1-2
Interruption length (in ms) for option B-1-2
RAN4#108bis outcome is summarized as:
· Option 1: 
· Interruption length is 0.5ms for FR1 and 0.25ms for FR2.
· Option 2: 
· RAN4 shall define the interruption length requirements the same as these defined for NCSG in Rel-17 (i.e., VIL=1 ms in FR1 and VIL=0.75 ms in FR2).
For B-1-2 we suggest using requirements from the dormant BWP as baseline. RAN4 has already defined requirements for interruptions due to RRM measurements during SCell dormancy in section 8.2.2.2.12.3 and state:
When one or more SCells are in dormancy, the UE is for the purpose of RRM measurements on the dormant SCell(s) allowed to cause interruptions to non-dormant serving cell(s).
The rate of ACK/NACK feedback loss on any non-dormant serving cell resulting from RRM measurements on dormant SCells shall not exceed 1.0%.
 Hence, we suggest following requirements:
· interruption length shall not exceed:
· [0.5ms] for FR1 and [0.25ms] for FR2.
Option 1, interruption length shall not exceed 0.5ms for FR1 and 0.25ms for FR2.
It seems obvious that the interruption location shall be limited to RS occasions configured for RLM, BFD and BM. Hence, they shall be limited to be occurring just before and just after the CD-SSB.
Any interruption due to RLM, BFD and BM shall be limited to be occurring just before and just after the CD-SSB.
This proposal is accounting a fair balance between the UE power consumption and the network impact.

Interruption length requirements (in number of slots) for option B-1-2
In general, it should be straight forward converting the proposed interruption times from milliseconds to slot. However, it does not seem reasonable start discussing that the interruption length would include the NSSB. Our understanding is that the interrupt is for the UE to retune the operational BW of the UE.
Interruptions for option B-1-2 are caused by RF retuning on serving carrier (PCell).
Hence, we see that the interruption length needed is only for UE to retune the RF for enabling either the RLM/BFD/BM measurements or retune to the narrower BW not including the RLM/BFD/BM RS. Such retuning should only happen at maximum before the targeted RS and after. 
Interruption length in slots shall not exceed 0.5ms for FR1 and 0.25ms for FR2.

Interruption ratio for option B-1-2
RAN4#108bis outcome is summarized as:
· Option 1: 
· 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%]. 
· Option 1a:
· The interruption requirements can be defined based on HARQ ACK/NACK loss framework with a maximum missed ACK/NACK rate up to 0.5%. 
· The maximum interruption probability on other active serving cells due to RLM/LRP measurements performed on the serving cell are defined:
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from RLM/BFD measurements on the serving cell shall not exceed 0.5 %.
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from CBD measurements on the serving cell shall not exceed 0.5 %.
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from L1-RSRP/L1-SINR measurements on the serving cell shall not exceed 0.5 %.
· Option 2:
· For UE supporting option B-1-2, the probability of missed ACK/NACK is 1% for ALL RLM/BFM/BM(L1-RSRP/L1-SINR) measurements based on SSB outside active BWP.
· Option 2a: 
· The probability of missed ACK/NACK for a UE supporting Option B-1-2, due to interruptions caused by UE performing BM/RLM/BFD measurements based on SSB outside the active BWP, shall not exceed [1.0]%.
· Option 3: 
· X%=interruption length * 2 / L1-RS periodicity, where X% is the interruption ratio, interruption length is 0.5ms in FR1 and 0.25ms in FR2, and L1-RS periodicity is the periodicity of SSB configured for BM/RLM/BFD after taking scaling factor P into account.
· Option 4: 
· RAN4 shall define interruption length for Option B-1-2 and RAN shall not define interruption ration for the same option.
Having a limited interruption ratio is important as this will put an upper limit on the number of potentially randomly dropped packages. Such upper limit has significant impact on the system operation and performance – and hence also impacts the UE directly. 
Randomly dropped packages due to retuning has significant impact on the system operation and performance.
A high upper limit of interruption ratio will deem B-1-2 infeasible as a solution in practical deployment scenarios.
For B-1-2 we suggest using requirements from the dormant BWP as baseline. RAN4 has already defined requirements for interruptions due to RRM measurements during SCell dormancy in section 8.2.2.2.12.3 and state:
When one or more SCells are in dormancy, the UE is for the purpose of RRM measurements on the dormant SCell(s) allowed to cause interruptions to non-dormant serving cell(s).
The rate of ACK/NACK feedback loss on any non-dormant serving cell resulting from RRM measurements on dormant SCells shall not exceed 1.0%.
 Hence, we suggest following requirements:
· Interruption ratio: 
· The probability of missed ACK/NACK for a UE supporting Option B-1-2, due to interruptions caused by UE performing BM/RLM/BFD measurements based on SSB outside the active BWP, shall not exceed [1.0]%. 
Option 2a. Interruption ratio shall not exceed [1.0]%. A lower interruption ratio is also agreeable.

Requirements for Option C
Principle for specifying handover requirements for Option C
RAN4#108bis outcome is summarized as:
· Option 1: 
· Existing handover requirements for RedCap UE with 2Rx are reused as baseline. Necessary changes can be made.
· Option 2: 
· Existing handover requirements and handover scenarios of RedCap UE with 2Rx can be applied to option C.
· Option 3: 
· The existing handover requirements defined in clause 6.1.1 (NR Handover) of TS 38.133 are also applicable for the HO when the NCD-SSB is in the active DL BWP of the source cell and the NCD-SSB is in the active DL BWP of the target cell.
In general, we do not see any reason why option 3 would not apply. Hence if there are no technical reasons why existing handover requirements cannot apply for option C, we support the principle of option 3. However, it is not fully clear in option 3 what ‘NCD-SSB is in the active DL BWP of the target cell’ means. We propose:
The existing handover requirements defined in clause 6.1.1 (NR Handover) of TS 38.133 are also applicable for HO when the NCD-SSB is in the active DL BWP of the source cell.

Tsearch in handover requirements for known inter-frequency cell
RAN4#108bis outcome is summarized as:
· Option 1:
· For UE supporting option C, the handover requirements for known inter-frequency cell are specified as follows.
· if the measured SSB is the target SSB for handover of the target cell, Tsearch = 0ms; 
· if the measured SSB and the target SSB for handover belong to the same NR target cell and fulfil the following conditions, Tsearch = Trs ms:
· CD-SSB in initial DL BWP is the measured SSB and NCD-SSB in first active DL BWP is the target SSB for handover
· NCD-SSB in DL BWP is the measured SSB and CD-SSB in initial DL BWP is the target SSB for handover
· Both measured SSB and the target SSB for handover are NCD-SSB within different DL BWPs
· Option 2: 
· For known inter-frequency target cell, three cases are included and Tsearch is N*Trs ms.
· The measured SSB is a CD-SSB and the target SSB for HO is an NCD-SSB
· The measured SSB is an NCD-SSB and the target SSB for HO is a CD-SSB
· The measured SSB is an NCD-SSB and the target SSB for HO is another NCD-SSB
Also, for this scenario we suggest using existing inter-frequency requirements unless there are technical reasons why this is not possible.
Current handover requirements for known inter-frequency cell, including Tsearch, applies for option C.
Current requirements here refer to 38.133, section 6.1.1.

Tsearch in handover requirements for other cases than known inter-frequency cell
RAN4#108bis outcome is summarized as:
· Option 1: 
· Reuse the requirements for RedCap UE with 2Rx.
Also, for this scenario we suggest using existing requirements unless there are technical reasons why this is not possible.
Current handover requirements for other cases than known inter-frequency cell, including Tsearch, applies for option C.
Current requirements here refer to 38.133, section 6.1.1.
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Conclusion
RAN4 continued discussing the solutions related to BWP_wor. Several open issues were still for further discussion which we addressed in this paper. For the open issues we make some observations and propose following:
Interruption length (in ms) for option B-1-2:
1. Option 1, interruption length shall not exceed 0.5ms for FR1 and 0.25ms for FR2.
1. Any interruption due to RLM, BFD and BM shall be limited to be occurring just before and just after the CD-SSB.
Interruption length requirements (in number of slots) for option B-1-2:
1. Interruptions for option B-1-2 are caused by RF retuning on serving carrier (PCell).
Interruption length in slots shall not exceed 0.5ms for FR1 and 0.25ms for FR2.
Interruption ratio for option B-1-2:
Randomly dropped packages due to retuning has significant impact on the system operation and performance.
A high upper limit of interruption ratio will deem B-1-2 infeasible as a solution in practical deployment scenarios.
Option 2a. Interruption ratio shall not exceed [1.0]%. A lower interruption ratio is also agreeable.
Principle for specifying handover requirements for Option C:
The existing handover requirements defined in clause 6.1.1 (NR Handover) of TS 38.133 are also applicable for HO when the NCD-SSB is in the active DL BWP of the source cell.
Tsearch in handover requirements for known inter-frequency cell:
Current handover requirements for known inter-frequency cell, including Tsearch, applies for option C.
Tsearch in handover requirements for other cases than known inter-frequency cell:
Current handover requirements for other cases than known inter-frequency cell, including Tsearch, applies for option C.
For proposals 6 and 7, the current requirements refer to 38.133, section 6.1.1.
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