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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].
1.1.1 Issue 1-1-1: Whether interruption is expected when UE reports ’no-gap’ in ‘NeedForGapsInfoNR' 

< Way forward/Agreement >: 

· 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
This issue was extensively discussed during previous RAN4 meeting and we support option 3. Option 1 is also fine. 

Proposal 1: For issue 1-1-1, support option 3. Option 1 is fine. 
1.1.2  Issue 1-1-2: Requirements on the interruption length , if allowed 
< Way forward/Agreement >: 

· Option 1:  

· 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 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 specified based on the same RTT assumption(1ms in FR1 and 0.75ms in FR2)  as for NCSG interruption occasion.

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

· Option 1b:  

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

· When UE signals that interruption is needed for gap-less measurements the interruption length can be VIL=1 ms in FR1 and VIL=0.75 ms in FR2.

· Option 2: 

· Consider smaller interruption length than VIL1+VIL2 from NCSG for a UE that requires additional interruptions for measurements without gaps. 

· Option 3(Harmonization):
· As a starting point, when UE reporting “no-gap” 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.
For the issue 1-1-2, it is related to the issue 1-1-3 on whether the location of interruption is defined or not, which implies two different technical approach. If the location of interruption is defined, to make this definition make sense, the logical method is the measurement on MO(s) is only allowed to be happened before/after interruption location, which further implies similar approach like NCSG is used here. Hence the length of the interruption should be based on NCSG. On the other hand if the location of interruption is not defined, option 3 can be considered for interruption length. 

Proposal 2: For issue 1-1-2 on interruption length, if the location of interruption is defined, the length of the interruption should be based on NCSG. On the other hand if the location of interruption is not defined, option 3 (RTT based interruption length) can be considered for interruption length. 
1.1.3 Issue 1-1-3: Requirements on the interruption location, if allowed 
< Way forward/Agreement >: 

· 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

As mentioned before, if the location of interruption is defined. To make this definition make sense, the logical method is the measurement on MO(s) is only allowed to be happened before/after an interruption location, which further implies similar approach like NCSG is used here. If the former conditions cannot be satisfied, then the total interruption ratio should be defined. 

Proposal 3: If option 1 is used, the measurement on MO(s) is only allowed to be happened before/after an interruption location. Otherwise option 2 should be considered.
1.1.4 Issue 1-1-4: Requirements on the interruption ratio, if allowed 
< Way forward/Agreement >: 

· 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. 
For issue 1-1-4, there is no fundamental difference compared with issue 1-1-3. The requirements on the interruption ratio can be discussed after the conclusion of issue 1-1-3. 
Proposal 4: Issue 1-1-4 can be discussed after the conclusion of issue 1-1-3.
1.1.5 Issue 1-2-2&Issue1-2-4 Requirement for intra-freq/inter-freq measurement without gap when interruption allowed (case 2) 
< Way forward/Agreement >: 

· 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

For the issue 1-2-2 and 1-2-4, it also depends on the conclusion whether interruption location is defined or not. If interruption location is defined, Option 1 should be used. If interruption location is not defined, option 2 should be used. 
Proposal 5: For the issue 1-2-2 and 1-2-4, if interruption location is defined, Option 1 should be used and if interruption location is not defined, option 2 should be used. 

1.1.6 Issue 1-3-1: UE behaviours when UE supports both NeedForGap and NCSG capabilities 

< Way forward/Agreement >: 

· FFS on:

· Proposal 1: 错误!未找到引用源。
· 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.

For the issue of 1-3-1, suggest to clarify the scenario firstly. To our understanding it is quite rare a UE to support these two features simultaneously. 
Proposal 6: For the issue 1-3-1, clarify the scenario when UE supports both NeedForGap and NCSG capabilities needs to be considered or not. 

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: For issue 1-1-1, support option 3. Option 1 is fine. 
Proposal 2: For issue 1-1-2 on interruption length, if the location of interruption is defined, the length of the interruption should be based on NCSG. On the other hand if the location of interruption is not defined, option 3 (RTT based interruption length) can be considered for interruption length. 
Proposal 3: If option 1 is used, the measurement on MO(s) is only allowed to be happened before/after an interruption location. Otherwise option 2 should be considered.
Proposal 4: Issue 1-1-4 can be discussed after the conclusion of issue 1-1-3.
Proposal 5: For the issue 1-2-2 and 1-2-4, if interruption location is defined, Option 1 should be used and if interruption location is not defined, option 2 should be used. 

Proposal 6: For the issue 1-3-1, clarify the scenario when UE supports both NeedForGap and NCSG capabilities needs to be considered or not. 
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