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1 Introduction
In last RAN4 meeting, RRM requirements for UEs reporting NeedForGapsInfoNR IE was discussed and the conclusions were captured in the WF [1]. This contribution further discusses the open issues on the topic and presents our views. 
2 Discussion
2.1 Whether interruption is expected when UE reports ’no-gap’
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]In last meeting, it was agreed to introduce R18 signalling to differentiate UE supporting no gap with interruption. It means RAN2 need to define a UE signaling to indicate whether the interruption is needed when UE report NeedForGapsInfoNR. So support of NeedForGapsInfoNR is the prerequisite of this R18 signaling and this signaling should not impact the existing signaling NeedForGapsInfoNR. If this R18 signaling is reported, when UE report no-gap via NeedForGapsInfoNR, the interruption is needed and the measurement requirements without gap with interruption (case 2) should be met. Otherwise, no interruption is expected and the measurement requirements without gap without interruption (case 1) should be met. The conclusion should be informed to RAN2 to design the signaling. We provide a draft LS in Annex. 
Proposal 1: Legacy behavior of existing indication in NeedForGapsInfoNR and NeedForGapNCSG-InfoNR shall not be changed in Rel-18 NR_MG_enh2. 
Proposal 2: Send LS to RAN2 to inform the conclusion of R18 signaling used to indicate the UE which need interruption when reporting NeedForGapsInfoNR. 
For the UE which needs interruption, the interruption length should be based on the RRT which is 0.5ms for FR1 and 0.25ms in FR2. There is no reason to use a longer time to define the interruption. And the interruption location should be close to both sides of the target resources. 
Proposal 3: The interruption length is defined based on the RRT assumption (0.5ms in FR1 and 0.25ms in FR2). And the interruption location should be close to both sides of the target measurement resources.
2.2 Requirement for measurement without gap without interruption
The following case differentiation in last meeting is used in this discussion: 
· Case 1: without gap and no interruption (e.g. ’[TBD1]’ indicated in [TBD new signaling])
· Case 2: without gap but interruption allowed (e.g. ’[TBD2]’ indicated in [TBD new signaling])
In last meeting, inter-frequency measurement requirements without gap without interruption were discussed but it was agreed to take the measurement delay requirements in section 9.3.9 of TS38.133 (inter-freq w/o gap) as starting point. Besides, there are some other clarifications needed and there are the following proposals in the WF. 
	Issue 1-2-2: Requirement for inter-freq measurement without gap when no interruption (Inter-f case 1)
< Agreement >: 
· Proposal 1: Take requirements in Section 9.3.9 of TS38.133 (inter-freq w/o gap) as a starting point
< Way forward >: 
· FFS on:     
· Proposal 2: 
· to update the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap
· Proposal 3: 
·  updates/clarification on CSSFoutside_gap is needed.  
· Proposal 4: Nokia
· Define measurement reporting delay requirements for UEs indicating no-gap with interruption considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled


We think the proposals are not exclusive to each other and all of them are reasonable. Firstly, the requirements for inter-frequency measurement without gap without interruption when UE reporting no-gap via interFreq-needForGap in NeedForGapsInfoNR should be defined in section 9.3.9 of TS 38.133 and the corresponding inter-frequency layers need to be counted in CSSF calculation. 
On the other hand, in last meeting, the UE capability indicating the support of deriveSSB-IndexFromCellInter-r17 for non-NCSG UE was introduced. This should also be considered in the inter-frequency measurement without gap. But it has been implemented in last meeting in the current requirements in section 9.3.9 of TS 38.133, so we understand there is no additional work in this WI for this issue. 
Proposal 4: Reusing the measurement delay requirements in section 9.3.9 of TS 38.133 (inter-freq w/o gap) for the inter-freq measurement without gap without interruption for UE reporting “no-gap” (case 1) with the following updates:
· update the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap
· updates/clarification on CSSFoutside_gap to count the inter-frequency layers on which UE indicates ‘no-gap’ via interFreq-needForGap
2.3 Requirement for measurement without gap with interruption
	Issue 1-2-1 Requirement for intra/inter-freq measurement without gap when interruption allowed (case 2) 
< Way forward >: 
· Option 1: 
· Take requirements NCSG requirements in TS38.133 clause 9.3.10 as a starting point
· The other aspects can be FFS. e.g.
· The time slot alignment among the measurement objects and interruption location
· Option 2: 	
· The deactivated SCell measurement requirement can be the start point in case of interruption location is unknown.
· Option 2a: 
· The deactivated SCell measurement except the measCycleSCell can be a start point 
· To reduce the total interruption ratio, some trade-off solutions for extending the measurement can be
· introducing a lower bound, such as [80]ms, or 
· introducing a scaling factor KNeedForGaps, such as KNeedForGaps =[2]
· Option 3: 
· Take requirements in 38.133, clause 9.3.9 as a starting point


For case 2 in which interruption is allowed, we think the same measurement delay requirements as case 1 can be used since there are still no gap and no NCSG in this case and the requirements are based on the resources periodicity. The only difference is the introduction of interruption requirements. 
Proposal 5: For case 2 in which interruption is allowed, the same measurement delay requirements as case 1 can be used for intra-frequency and inter-frequency measurement respectively. 
2.4 UE behavior 
Since we have introduced NeedForGapNCSG which can also indicates measurement without gap, the relation between NeedForGapsInfoNR  and NeedForGapNCSG need to be clarified. This issue has been discussed in last meeting but there is no consensus. 
	Issue 1-3-1: Mapping between NeedForGap and NCSG capabilities when UE supports both of them
< Way forward >: 
· Option 1: 
· The gap status indication in NeedForGaps should have 1-to-1 mapping with the gap status in NCSG if UE supports both NeedForGaps and NCSG capabilities.
· The exact mapping of the reports in NeedForGaps, NeedForGapNCSG and/or other new signaling options is FFS 
· Option 1a: 
· The gap status indication in NeedForGaps should have 1-to-1 mapping with the gap status in NCSG if UE supports both NeedForGaps and NCSG capabilities.
· UE should report ‘no gap’ in the same band for NeedForGaps if reporting ‘no gap no interruption’ or ‘no gap no interruption’ in a band for NCSG
· UE should report ‘gap’ in the same band for NeedForGaps if reporting ‘gap’ in a band for NCSG
· Option 2: 
·  No need to establish the mapping between UE’s indication for NeedForGaps and NCSG
· Option 2a: 
· NeedForGaps and NeedforGapsNCSG are not expected to be enabled for the same UE.


Generally we think these two UE are performing the same function, and there is no need to report both. When UE support NCSG, the reporting of NeedForGapNCSG is enough, no need to repeatedly report  NeedForGapsInfoNR . If unfortunately both capabilities are reported, we think the report for gap and no-gap should be aligned. Otherwise, they will cause confusion between UE and gNB understanding. 
Proposal 6: NeedForGapsInfoNR and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE.
2.5 Scheduling availability 
For the scheduling availability for the measurement without gap (for both with interruption and without interruption), the requirements in section 9.2.5.3 and section 9.3.9.3 can be reused for the intra-frequency measurement and inter-frequency measurement respectively. 
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Proposal 7: Take the similar requirements for intra-/inter-frequency measurement without gaps (TS38.133 section 9.2.5.3 and section 9.3.9.3) as baseline to define scheduling availability.
3 Summary
This contribution discusses the RRM requirements for UEs reporting the NeedForGapsInfoNR IE. The following proposals are made. 
Proposal 1: Legacy behavior of existing indication in NeedForGapsInfoNR and NeedForGapNCSG-InfoNR shall not be changed in Rel-18 NR_MG_enh2. 
Proposal 2: Send LS to RAN2 to inform the conclusion of R18 signaling used to indicate the UE which need interruption when reporting NeedForGapsInfoNR. 
Proposal 3: The interruption length is defined based on the RRT assumption (0.5ms in FR1 and 0.25ms in FR2). And the interruption location should be close to both sides of the target measurement resources.
Proposal 4: Reusing the measurement delay requirements in section 9.3.9 of TS 38.133 (inter-freq w/o gap) for the inter-freq measurement without gap without interruption for UE reporting “no-gap” (case 1) with the following updates:
· update the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap
· updates/clarification on CSSFoutside_gap to count the frequency layers on which UE indicates ‘no-gap’ via interFreq-needForGap
Proposal 5: For case 2 in which interruption is allowed, the same measurement delay requirements as case 1 can be used for intra-frequency and inter-frequency measurement respectively. 
Proposal 6: NeedForGapsInfoNR and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE.
Proposal 7: Take the similar requirements for intra-/inter-frequency measurement without gaps (TS38.133 section 9.2.5.3 and section 9.3.9.3) as baseline to define scheduling availability. 
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1	Overall description
In R18 measurement gap enhancement WI (NR_MG_enh2-Core), RAN4 discussed the measurement requirements without gap when UE report “no-gap” via NeedForGapsInfoNR. And it was agreed to introduce a R18 signaling to differentiate UE supporting no gap with interruption. The signaling description is as below: 
	Introduce a UE signaling to indicate whether the interruption is needed when UE report NeedForGapsInfoNR. 
· Support of NeedForGapsInfoNR is the prerequisite of this R18 signaling. 
· If this R18 signaling is reported, when UE report no-gap via NeedForGapsInfoNR, the interruption is needed and the measurement requirements without gap with interruption defined in RAN4 should be met. Otherwise, when UE report no-gap via NeedForGapsInfoNR, no interruption is expected and the measurement requirements without gap without interruption defined in RAN4 should be met. 



[bookmark: OLE_LINK15][bookmark: OLE_LINK16]RAN4 kindly asks RAN2 to take the above information into account and design the signalling. 

2	Actions
To RAN WG2 
ACTION: 	RAN4 kindly asks RAN2 to take the above information into account and design the signalling.  

3	Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #106-bis-e		Apr. 17 – Apr. 26, 2023		Electronic Meeting
TSG RAN WG4 Meeting #107		May 22 – May 26, 2023		Korea

