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1.	Introduction
In this paper, we discuss remaining issue about the requirements when UE report no-gap via NeedforGapsInfoNR from the last meeting [1].
2. 	Discussion
In the last meeting, there was discussion about the target release. Since RAN4 defining the requirements for R16 reporting IE in R18, the requirements should be about the release when the IE has been introduced. In R16, the requirement is missing when UE reports no-gap via NeedforGapsInfoNR for inter-frequency measurements. Thus, the requirements should be defined from R16 not limited to R18. 
· General requirements 
	Issue 1-5-1: General requirements applicability
< FFS Way forward >: 
· FFS on: 
· The requirement (e.g. the new UE capability to allow the interruption needed when UE report ‘nogap or others which is TBD upon issue 1-1-1’ in Rel18) shall apply only for R18 UE who report no-gap. No impact on other release UE




Observation:  The requirement is missing when UE reports no-gap via NeedforGapsInfoNR for inter-frequency measurements from R16. 
Observation: If RAN4 defining the requirements rely on the new capability to allow interruption, it does not solve the fundamental problem that there are no requirements in R16 when UE report no-gaps. 
Proposal: RAN4 define the requirements when UE reports no-gap via NeedforGapsInfoNR for inter-frequency measurements from R16 not limited to R18.
· Interruption requirements 
	Issue 1-1-1: Whether interruption is expected when UE reports ’no-gap’ in ‘NeedForGapsInfoNR' 
< FFS Way forward >: 
· Option 1: 
· Yes 
· Option 2
· No
· Option 3: 
· Introduce additional UE capability or the new indication of the existing UE capability (e.g. as part of needForGap) to differentiate whether interruption is expected


 
RAN4 discussed whether interruption is allowed when UE reports ‘no-gap’ in NeedforGapsInfoNR. For inter-freuqency measurement when UE report no-gap, it covers scenarios not only SSB located within active BWP but also SSB located outside of active BWP. Interruption could be introduced when UE perform inter-frequency measurement without gap where SSB located outside of active BWP. Thus, interruption should be allowed as general requirements. 
Observation: When UE reports no-gap via NeedforGapsInfoNR for inter-frequency measurements, it covers scenarios not only SSB located within active BWP but also SSB located outside of active BWP. 
Observation: Interruption could be introduced when UE perform inter-frequency measurement without gap where SSB located outside of active BWP. 
Proposal: Interruption is allowed for UE who report no-gap via NeedforGapsInfoNR for inter-frequency measurements from R16 requirements perspective not limited to R18.
	Issue 1-1-4: Requirements on the interruption ratio, if allowed 
<FFS, Way forward >: 
·  FFS on how to control the total interruption ratio for NeedForGaps capability 
· Option 1:  
· RAN4 needs to define the total interruption ratio 
· Option 1a:  
· RAN4 needs to define the total interruption ratio if no specific interruption location was required. 
· Option 2:  
· RAN4 needs NOT to define total interruption ratio when the requirements on interruption length and location are specified. 




We keep proposing to define interruption ratio without specifying interruption location. Similar approach can be applied to define interruption from RRM measurement on Scell dormancy at 8.2.2.2.12.3 in TS38.133.
	8.2.2.2.12.3 Interruptions due to RRM measurements during SCell dormancy 
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%.



In R17 NCSG, the small gap ratio per repetition period is calculated as Gap pattern ID#0 = 2ms/40ms, Gap pattern ID#1 = 2ms/80ms, and gap pattern ID #5 is 2ms/160ms. Since interruption is not same as small gap in NCSG, the location could not be specified. However, the minimum interruption ratio could be similar which is 2/160. Therefore, we propose to define the total interruption ratio as 1.25% of ACK/NACK feedback loss. 
Observation: Interruption is not same as small gap in NCSG. It is difficult to specify exact location of interruption as it is different per UE.
Observation: interruption is defined without specifying location and length for RRM measurement during Scell dormancy. Similar structure can be used for interruption during inter-frequency measurement without gap. 
Proposal: Define total interruption ratio without specifying location and length. 
Observation: The minimum small gap ratio per gap period in NCSG is 1.25%. Same ratio can be considered as total interruption ratio.
Proposal: The rate of ACK/NACK feedback loss on serving cell resulting from inter-frequency measurement without gap shall not exceed 1.25%.

· Measurement period 
	Issue 1-2-2&Issue1-2-4 Requirement for intra-freq/inter-freq measurement without gap when interruption allowed (case 2) 
< Way forward >: 
· Option 1: 
· Take requirements NCSG requirements 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.
· The other aspects can be FFS, e.g.
· The frequency layers in the band for which UE reports ‘no gap’ should be counted in CSSF outside gap
· Option 3: 
· Take requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) as a starting point



We do not think measurement period is related to interruption ratio. By defining the interruption ratio, both UE and NW understand the certain amount of interruption is expected for example 2 ms over 160ms. 
Proposal: Measurement period is independent requirements. There is no connection between interruption ratio and measurement period. Existing measurement requirements for inter-frequency measurement without gaps can be reused.  
· UE behaviour
	Issue 1-3-1: UE behaviours when UE supports both NeedForGap and NCSG capabilities 
< Way forward >: 
· FFS on:
· Proposal 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(or other[TBD] ) capabilities.
· Proposal 2: Legacy behavior of existing indication in needForGaps and needForGapsNCSG shall not be changed in Rel 18 NR_MG_enh2
· Other proposals are not precluded.
Issue 1-3-2: UE behaviour mismatch between UE and NW 
< Way forward >: 
· FFS on:  UE’s behaviour in the following mismatch scenarios
· Rel-17 UE which supports NCSG in a Rel-16 NW which only supports NeedForGaps
· Rel-16 UE which supports NeedForGaps in a Rel-17 NW which supports NCSG
· Both UE and NW support NCSG and NeedForGaps
· How to differentiate the Rel-16 UE and Rel-18 UE when both support NeedForGaps in a Rel-16 NW
· How to differentiate the Rel-16 UE and Rel-18 UE when both support NeedForGaps in a Rel-18 NW




Since NCSG reporting frameworks provide more options than R16 needforGap reporting and new indication cannot be added in R16, 1-to-1 mapping cannot be done. By defining interruption requirements from R16, there will be no mismatch across different release. When UE report no-gap via needforgap for inter-frequency measurements, it means interruption is allowed for both R16 and later release UE/NW. 
Proposal : R16 needforgap indication should not be changed. No need makes 1-to-1 mapping with NCSG.
Observation : Mismatch is only introduced when the new indication or capability based interruption requirements are defined for R18.
Proposal : By defining the interruption requirements from R16, there will be no mismatch issues. R16 or later release UE behaviour will be same for reporting no-gap via needforgap for inter frequency measurements. 

3. Conclusions
Observation:  The requirement is missing when UE reports no-gap via NeedforGapsInfoNR for inter-frequency measurements from R16. 
Observation: If RAN4 defining the requirements rely on the new capability to allow interruption, it does not solve the fundamental problem that there is no requirements in R16 when UE report no-gaps. 
Proposal: RAN4 define the requirements when UE reports no-gap via NeedforGapsInfoNR for inter-frequency measurements from R16 not limited to R18.
Observation: When UE reports no-gap via NeedforGapsInfoNR for inter-frequency measurements, it covers scenarios not only SSB located within active BWP but also SSB located outside of active BWP. 
Observation: Interruption could be introduced when UE perform inter-frequency measurement without gap where SSB located outside of active BWP. 
Proposal: Interruption is allowed for UE who report no-gap via NeedforGapsInfoNR for inter-frequency measurements from R16 requirements perspective not limited to R18.
Observation: Interruption is not same as small gap in NCSG. It is difficult to specify exact location of interruption as it is different per UE.
Observation: interruption is defined without specifying location and length for RRM measurement during Scell dormancy. Similar structure can be used for interruption during inter-frequency measurement without gap. 
Proposal: Define total interruption ratio without specifying location and length. 
Observation: The minimum small gap ratio per gap period in NCSG is 1.25%. Same ratio can be considered as total interruption ratio.
Proposal: The rate of ACK/NACK feedback loss on serving cell resulting from inter-frequency measurement without gap shall not exceed 1.25%.
Proposal: Measurement period is independent requirements. There is no connection between interruption ratio and measurement period. Existing measurement requirements for inter-frequency measurement without gaps can be reused.  
Proposal: R16 needforgap indication should not be changed. No need makes 1-to-1 mapping with NCSG.
Observation: Mismatch is only introduced when the new indication or capability-based interruption requirements are defined for R18.
Proposal: By defining the interruption requirements from R16, there will be no mismatch issues. R16 or later release UE behaviour will be same for reporting no-gap via needforgap for inter frequency measurements. 
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