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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 1-1-2: Framework of the interruption requirements
< Agreement >: 

· The following aspects will be defined in the requirements of interruption:

· Interruption length

< Way forward >: 

· Interruption ratio can be defined depending on the measurement cycle length and interruption length as: 

· Option 1: 
· with up to [1.25%] probability of interruption per a UE measurement sample cycle when it is NOT less than [160ms] ms

· FFS on whether and how to define the interruption ratio requirements when the UE measurement sample cycle is less than [160ms]
· Other options not precluded
· FFS on possible measurement delay requirements extension

· FFS whether there is a need to define the interruption location 
It was agreed at RAN4 106 meeting that interruption ratio will be defined. The interruption ratio depends on the interruption (which is a fixed value for FR1 and FR2, respectively) and the SMTC periodicity. Using 1.25% with an interruption 2ms (2 interruptions) means one interruption is allowed within a 160ms. Considering 0.5% is used for the maximum interruption ratio when measurement cycle is 640ms or larger, 1.25% for 160ms is a scaled result when compared with the deactivated SCC measurement interruption ratio requirement, hence it could be used as the base. 
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Interruptions on PCell or activated SCell(s) due to measurements when an SCell is deactivated are allowed with up to
0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer.




Regarding the suggestion to consider longer measurement cycle to reduce the interruption ratio, since the current maximum VIPR value is 160ms. It is not necessary to consider long measurement period. 
Regarding the measurement delay requirement, the interruption is independent from the measurement delay requirement hence we do not think the measurement delay requirements should be extended. 

Regarding whether to define the interruption location, since this issue has already been extensively discussed at RAN4 106 meeting and the conclusion is to define interruption ratio, we think it is better to close this debate and do not consider defining interruption location anymore. 

Proposal 1: Consider using 1.25% as the maximum interruption ratio when the measurement cycle is not less than 160ms. Deprioritize defining interruption ratio by using longer measurement cycle. 
Proposal 2: Do not consider extend the measurement delay requirement and do not consider defining interruption location.  

Issue 1-1-3: Requirements on the interruption length, if allowed 
< Way forward >: 

· FFS on: 

· Option 1:  Apple, Intel, CMCC, xiaomi, vivo, OPPO, Huawei, MTK
· 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, TBD]  the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.

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

· Option 2: CATT, Nokia,ZTE

· As a starting point, when UE reporting “no-gap [TBD]” in [NeedForGapInfoNR, TBD]  , 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 3: Ericsson
· The interruption length equalling 0.5ms for deactivated SCell measurement can be reused for NeedForGaps measurement.

· Option 4: Nokia

· Smaller interruption than these for NCSG is expected.

For the issue 1-1-3, we support option 1. The interruption period was extensively discussed during Rel-17 NCSG study and the interruption length defined in Rel-17 NCSG not only considered the RF retune delay but also considered the BB preparing before and after measurement. 
Proposal 3: For requirements on the interruption length, support option 1. 
Issue 1-1-5: Requirements on the interruption location , if allowed 
< Way forward >: 

· Option 1:  Apple, Nokia, CMCC, OPPO, ZTE, MTK

· Interruption location needs to be specified.

· FFS on the specific location of interruption allowed

· Option 1a: Nokia

· to define requirements such that the location of interruption for no-gap Case 2 with vacant RF chain can be configured

· to define requirements such that the location of interruption for no-gap Case 2 without vacant RF chain is next to the symbols to be measured

· Option 1c: CMCC, E///

· not prefer to assume that interruption exists on each SMTC occasion

· Option 1d: CMCC

· if pattern is introduced to define interruption location, it is suggested to restrict the number of patterns (e.g. one or two patterns are enough), no need to introduce too many patterns like we did for NCSG patterns.
· Option 1e: CATT
· The interruption location should be close to both sides of the target measurement resources.
· Option 2:  vivo, Huawei, Qualcomm, E///

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

For the issue we support option 2 to make the best use of the outcome of RAN4 106 meeting. 
Proposal 4: For the issue 1-1-5, No need to define the specific interruption location. 
Issue 1-1-7: Trade-off between interruption ratio and measurement delay 
< Way forward >: 

· FFS on: 

· Proposal 1: E///

· Introduce a lower bound for NeedForGaps measurement, such as [80]ms

· Introduce a scaling factor KNeedForGaps to reduce the total interruption ratio

Regarding issue 1-1-7, since the interruption ratio defined is also related to the power consumption, it is ok to introduce a lower bound on the measurement cycle. In order to lower the interruption ratio, the lower bound could be started as 160ms.
Proposal 5: OK to introduce a lower bound [160ms] for NeedForGaps measurement cycle.

Issue 1-2-1 Requirement for intra/inter-freq measurement without gap when interruption allowed (case 2) 

< Way forward/Agreement >: 

· Option 1: Apple, MTK

· Can be FFS after RAN4 agree how to define the interruption (length, location or ratio)

· Option 2:vivo, Huawei, Ericsson,
· The deactivated SCell measurement except the measCycleSCell can be a start point 

· Option 2a: 
Huawei
· Measurement cycle larger than 160ms can be considered

· Option 3: CATT, Xiaomi, Qualcomm, Nokia,

· For inter-f case 2,take requirements in 38.133, clause 9.3.9 (inter-freq w/o gap) as a starting point 

· For intra-f case 2, Take requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) as a starting point for the definition of requirements

· Option 3a: Nokia,

· considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled

· Option 4: OPPO, ZTE, MTK

· Take requirements NCSG requirements in TS38.133 clause 9.2.7 and 9.3.10 as a starting point for intra-f and inter-f case2 respectively.

Issue 1-2-2: Requirement for inter-freq measurement without gap (Inter-f case 1)
< Way forward >: 

· FFS on:     
· Proposal 1: CATT, CMCC, Huawei

· 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 2: Intel, CATT,Huawei

·  Updates/Clarification on CSSFoutside_gap.
· Proposal 3: Nokia, ZTE,  Huawei

· Define measurement reporting delay requirements for UEs indicating no-gap with interruption considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled
For the requirement for intra/inter-freq measurement without gap when interruption allowed and inter-freq measurement without gap, since it was agreed that interruption ratio will be defined. It is nature to use the deactivated SCell measurement requirement as a start point for the intra/inter-freq measurement without gap when interruption allowed. 

Proposal 6: Use the deactivated SCell measurement requirement (option 2) as a start point for the intra/inter-freq measurement without gap when interruption allowed. 
Issue 1-3-1: Mapping between NeedForGap and NCSG capabilities when UE supports both of them

< Way forward >: 

· FFS on: 

· [NeedForGapsInfoNR] and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE at the same time

· No need to establish the mapping between UE’s indication for NeedForGaps and NCSG 

Issue 1-3-2: UE behaviors mismatch between UE and NW 

< Way forward >: 

· FFS on: 

· No impact on Rel-18 NFG requirements because of mismatch scenarios where either UE or NW support Rel-17 or earlier release.

· The requirements of Rel18 NFG will not be applicable to these 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

· Others are not precluded

Issue 1-3-3: Impacts on the legacy UE behavior 

< Agreement >: 

· Proposal 1: Intel, Nokia, ZTE, CATT
· Legacy behavior of existing indication in needForGaps and needForGapsNCSG shall not be changed in Rel 18 NR_MG_enh2

    < Way forward >: 

· FFS on:
· Proposal 2: Qualcomm
· It is up to UE what reporting capability is used for reporting when both R17 and R18 reporting capability are supported

· Proposal 3: Nokia
· Indication of “no-gap” as part of needForGaps or needForGapsNCSG means no-gap Case 1 (no gap without interruption)

· Proposal 4: E///
· Rel-16 UE is assumed to need interruption since no new interruption indication bit will be reported.

Regarding mapping between NeedForGap and NCSG capabilities when UE supports both of them, since it was agreed that interruption ratio will be defined when UE uses NeedForGap feature, it is not necessary to define any mapping between NeedForGap and NCSG since they provide different functionalities with different requirements therefore this scenario is not clear and more clarifications are needed. 
For the UE behaviors mismatch between UE and NW, for Rel-18, new signaling is introduced and the feature and corresponding requirements are clearly defined. For a UE supports Rel-18 NeedForGap, hence we do not think there is any mismatch issue between Rel-18 UE and NW. 
For mismatch scenarios where requirements of Rel18 NFG will not be applicable, we understand the mismatch could appear under the listed scenario. For example the condition when Rel-17 UE which supports NCSG in a Rel-16 NW which only supports NeedForGaps, however under this scenario that UE only supports Rel-16 NeedForGaps hence to our understanding the corresponding Rel-18 requirements is not applicable automatically. 
Proposal 7: No need to establish the mapping between UE’s indication for NeedForGaps and NCSG. 
Proposal 8: Mismatch between UE and NW, if exists, will not impact on Rel-18 NFG. 

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

< Way forward/ >: 

· FFS on: 

· Option 1: Nokia,vivo, OPPO

· whether the UE supports simultaneousRxTxInterBandCA in FR1. 

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

· Option 1a: Nokia,OPPO

· 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.

· Option 2: Qualcomm

· No need to introduce scheduling restriction due to interruption for performing inter-frequency measurements. 

Issue 1-4-2: On top of which existing requirements to define scheduling restriction requirements 

< Way forward >: 

· FFS on:

· Option 1: Apple, CMCC, Intel, OPPO, Huawei, MTK, E///

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

· Option 1a: Huawei

· The scheduling restriction applies regardless of whether interruption is allowed (for both case 1 and case 2)

· Option 2: CATT

· Reuse the scheduling availability requirements from intra/inter-frequency without gaps 9.2.5.3 or 9.3.9.3 for UEs reporting no-gap but with interruption.
· Option 3: vivo

· If RAN4 agrees to define total interruption ratio without specifying location and length, no need to define scheduling restriction
For issue 1-4-1, we support option 1. For the IBM for FR2, it may not relevant since beam sweeping happens within a frequency layer whereas IBM implies a UE can use different spatial filter for different frequency layers. For the issue 1-4-2, it is ok to use to option 1 as the baseline. 
Proposal 9: For issue 1-4-1, support option 1. For issue 1-4-2, support option 2. 
Issue 1-4-3: Default SMTC pattern

< Way forward >: 

· FFS on: 

· Option 1: Ericsson

· Default SMTC pattern should be defined to restrict the scheduling restriction occasions if RAN4 doesn’t define a dedicated measurement pattern for interruption occasions

· Option 2: Huawei

· No

To our understanding legacy scheduling restriction links to SMTC and the intention to have an extra default SMTC pattern is not clear hence option 2 is preferred. 
Proposal 10: Suggest not to define default SMTC pattern. 

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:
Proposal 1: Consider using 1.25% as the maximum interruption ratio when the measurement cycle is not less than 160ms. Deprioritize defining interruption ratio by using longer measurement cycle. 
Proposal 2: Do not consider extend the measurement delay requirement and do not consider defining interruption location.  
Proposal 3: For requirements on the interruption length, support option 1. 
Proposal 4: For the issue 1-1-5, No need to define the specific interruption location. 
Proposal 5: OK to introduce a lower bound [160ms] for NeedForGaps measurement cycle.

Proposal 6: Use the deactivated SCell measurement requirement (option 2) as a start point for the intra/inter-freq measurement without gap when interruption allowed. 
Proposal 7: No need to establish the mapping between UE’s indication for NeedForGaps and NCSG. 

Proposal 8: Mismatch between UE and NW, if exists, will not impact on Rel-18 NFG. 

Proposal 9: For issue 1-4-1, support option 1. For issue 1-4-2, support option 2. 
Proposal 10: Suggest not to define default SMTC pattern. 
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