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1. Introduction
At RAN 95 meeting the WI “Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps” [1] was approved. The objectives related to further gap enhancement are:
Define RRM requirements for measurement without gaps for the following cases

· NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]

i. Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed

ii. Define related requirements, such as CSSF, measurement period, scheduling restriction etc.

· Inter-RAT measurements without gaps [RAN4]

i. Inter-RAT NR measurements

ii. Inter-RAT LTE measurement

In this contribution we provide our considerations on the topic NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE.
2. Discussion
In this contribution we discuss the following issue based on [2].
Issue 1-1-1: Whether interruption is expected when UE reports ’no-gap’ in ‘NeedForGapsInfoNR' 

< Agreement >: 

· Introduce additional Rel-18 UE signalling to differentiate UE supporting no gap with interruption (Case 2) 

· Signalling details are FFS.

This issue was extensively discussed during previous RAN4 meeting and the former agreement was achieved at previous RAN4 meeting and the signalling details are for FFS. To our understanding, from the UE RF architecture and physical point of view, supporting NeedForGap is quite similar if not identical to that of supporting NCSG functionality. The difference could be different performance requirement are specified for these two different features which provide further implementation flexibility to UE. From signalling point of view the signalling structure should be identical， i.e., the framework of “gap”, “ncsg”, “nogap-noncsg” in NCSG should be appllied here hence we support option 3 in [3], i.e., 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. 
Proposal 1: For issue 1-1-1, support 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. 

Issue 1-1-2: Requirements on the interruption length 
< Way forward >: 

· Option 1a:  

· As a starting point, the interruption length can be same as these defined for NCSG,e.g.

· When UE reporting “no-gap[TBD]” in [NeedForGapInfoNR]  the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.

· When UE reporting “others[TBD]” in [NeedForGapInfoNR] no interruption allowed 

· Option 1b: 

· As a starting point, when UE reporting “no-gap [TBD]” in [NeedForGapInfoNR], the interruption length can be specified based on the same RTT assumption as for NCSG (0.5ms in FR1 and 0.25ms in FR2) interruption occasion.
· Option 1c: 
· The interruption length equalling 0.5ms for deactivated SCell measurement can be reused for NeedForGaps measurement.

· Option 1d: 

· Smaller interruption than these for NCSG is expected.

· Option 2: 

· No need define interruption length but total interruption ratio.

For the issue 1-1-2, initially our consideration is if the interruption location is not defined and the ratio of interruption is defined, the interruption length could be compact hence option 1b could be a choice. However it is also reasonable to consider option 1a since it was extensively discussed during the NCSG design. To make progress, we are ok to consider option 1a. 
Proposal 2: For issue 1-1-2 on interruption length, support option 1a. 
Issue 1-1-3: Requirements on the interruption location 
< Way forward >: 

· Option 1:  

· Interruption location needs to be specified.

· FFS on the specific location of interruption allowed

· Option 2:  

· No need to define the specific interruption location but the total interruption ratio

Regarding the interruption location, the interruption location is a natural concept during NCSG design due to the “pattern” in NCSG. If interruption location to be introduced, such a “pattern” should be defined. In fact the more fundamental question is whether to make the NeedForGap and NCSG are completely identical. To our understanding it is better that “NeedForGap” could provide new matric which cannot be offered from NCSG feature. For this reason it is preferred that interruption ratio is defined and interruption location is not specified. 
Proposal 3: Regarding interruption location, prefer option 2.
Issue 1-1-4: Requirements on the interruption ratio 
< Way forward >: 

· Option 1:  

· RAN4 needs to define the total interruption ratio 

· Option 1a: 

· the total interruption ratio shall not exceed 1.25%.

· Option 1b: 

· The total interruption ratio 0.5% for deactivated SCell measurement can be a good reference

· Option 2:  

· RAN4 needs NOT to define total interruption ratio when the requirements on interruption length and location are specified 

· Other options are not precluded

For issue 1-1-4, the interruption ratio could be based on the interruption ratio derived from gap pattern of NCSG. If multiple value are available, the minimum value could be used hence we are ok with option 1a. 
Proposal 4: For the interruption ratio, ok with option 1a.
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 the issue 1-2-1, it also depends on the conclusion whether interruption location is defined or not. As we suggest that it is not necessary to define interruption location, option 2 should be used. How to define a term similar to “measCycleSCell” could be FFS. 
Proposal 5: For the issue 1-2-1, support to use option 2. How to define a term similar to “measCycleSCell” in the requirement could be FFS. 

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
Regarding inter-frequency without gap measurement requirements, proposal 1 was agreed at previous meeting. Regarding proposal 2, the scenario of inter-frequency measurement without gap however scenarios with and without interruption should be included and details on the scenario with interruption depends on the discussion of the signaling for indicating the need of interruption. Hence proposal 2 is not complete. Regarding proposal 4, the impact of deriveSSB-IndexFromCellInter-r17 should be addressed.
Proposal 6: Regarding inter-frequency without gap measurement requirements, proposal 2 is not complete and the impact of deriveSSB-IndexFromCellInter-r17 should be addressed.
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.

Regarding the mapping between NeedForGap and NCSG capabilities when UE supports both of them, we think the necessity is low since firstly these two features “NeedForGaps” and “NeedforGapsNCSG” are not expected to be enabled of the same UE. Secondly even if these two features are enabled, each feature is sufficient to be self-explained if network side only have configuration based on one particular feature of them. 
Observation 1: The two features “NeedForGaps” and “NeedforGapsNCSG” are not expected to be enabled by the same UE. In addition when these two features are enabled at the same time, each feature is sufficient to be self-explained if network side only have configuration based on one particular feature of them.

Proposal 7: Regarding Mapping between NeedForGap and NCSG capabilities when UE supports both of them, support option 2. 

Issue 1-4-1: General principles to define scheduling restriction requirements 

< Way forward/ >: 

· FFS on: 

· Proposal 1:

· whether the UE supports simultaneousRxTxInterBandCA in FR1. 

· whether deriveSSB-IndexFromCellInter-r17 is enabled and supported by the UE in FR1 and FR2.

· whether IBM is supported in FR2.

Regarding these FFS, to our understanding the simultaneousRxTxInterBandCA has already been considered when defining scheduling restriction requirements. For the IBM for FR2, it may not relevant since beam sweeping happens with a frequency layer whereas IBM implies a UE can use different spatial filter for different frequency layers. For the “deriveSSB-IndexFromCellInter-r17”, support to study its impact on requirements. 
Proposal 8: It is not necessary to consider IBM during scheduling restriction requirement study and the impact of “deriveSSB-IndexFromCellInter-r17” may need be considered. 
Issue 1-4-2: On top of which existing requirements to define scheduling restriction requirements 

< Way forward >: 

· Option 1: 

· take the similar requirements for NCSG (TS38.133 v17.6.0 9.3.10.3) as baseline to define scheduling availability 

· Option 1a: 

· The scheduling restriction applies regardless of whether interruption is allowed

· FFS on deriveSSB-IndexFromCell-inter

· Option 2: 

· Reuse the scheduling availability requirements from intra-frequency without gaps 9.2.5.3 for UEs reporting no-gap but with interruption.

· Option 3: 

· If RAN4 agrees to define total interruption ratio without specifying location and length, no need to define scheduling restriction
To our understanding scheduling restriction applies no matter interruption is allowed or not. However the necessity to define scheduling restriction depends on whether interruption location or interruption ratio is specified. If interruption ratio is defined, it need not define scheduling restriction. 
Proposal 9: Regarding scheduling restriction, ok with option 3. 

Issue 1-5-2: Condition for intra-frequency requirements without gaps with interruption

< Way forward/Agreement >: 

· FFS on: 

· Proposal 1: 

· Any interruption for UE reporting no-gap type 2 is not allowed in the following intra-frequency measurement cases:

· a. the SSB is completely contained in the active BWP of the UE, or

· b. the active downlink BWP is initial BWP

· Proposal 2: 

· Any interruption for UE reporting no-gap type 2 is allowed in the following intra-frequency measurement case:

· a. the SSB is not completely contained in the active BWP of the UE, and the active downlink BWP is not an initial BWP

Regarding proposal 1, current the term “no-gap type 2” is not available however the suggestions in proposal 1 are ok and we have the following proposal. 
Proposal 10: Regarding issue 1-5-2, proposal 1 is ok with wording update. 

3. Conclusion
In this contribution, we provide our considerations on NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE and have the following proposals:
Observation 1: The two features “NeedForGaps” and “NeedforGapsNCSG” are not expected to be enabled by the same UE. In addition when these two features are enabled at the same time, each feature is sufficient to be self-explained if network side only have configuration based on one particular feature of them.

Proposal 1: For issue 1-1-1, support 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. 

Proposal 2: For issue 1-1-2 on interruption length, support option 1a. 
Proposal 3: Regarding interruption location, prefer option 2.
Proposal 4: For the interruption ratio, ok with option 1a.
Proposal 5: For the issue 1-2-1, support to use option 2. How to define a term similar to “measCycleSCell” in the requirement could be FFS. 

Proposal 6: Regarding inter-frequency without gap measurement requirements, proposal 2 is not complete and the impact of deriveSSB-IndexFromCellInter-r17 should be addressed.
Proposal 7: Regarding Mapping between NeedForGap and NCSG capabilities when UE supports both of them, support option 2. 

Proposal 8: It is not necessary to consider IBM during scheduling restriction requirement study and the impact of “deriveSSB-IndexFromCellInter-r17” may need be considered. 

Proposal 9: Regarding scheduling restriction, ok with option 3. 

Proposal 10: Regarding issue 1-5-2, proposal 1 is ok with wording update. 
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