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Introduction
Support of MG-less measurement in additional scenarios is discussed in RAN4#104-e, and the outcomes are captured in [1]. Based on [1], the following issues need to be further discussed. 
· Requirements for NeedForGaps (NFG)
· Interruption requirements
· Measurement requirements
In this paper we will provide our views on requirements for NeedForGaps (NFG).
Discussion
Requirements for NeedForGaps (NFG)
Interruption requirements
	Issue 3-1: [NFG] Whether interruption is expected when UE reports ’no-gap’ 
< Way forward >: 
· Option 1: Yes
· Option 2: No
· Option 3: Introduce additional UE capability to differentiate whether UE needs interruption


The signalling of NeedForGaps was defined in Rel-16 as part of RAN2 TEI work. During Rel-16/17 time, RAN4 has discussed the requirements for NeedForGaps but could reach consensus. As a result, the Rel-18 feMG WI includes the objective to define requirements for NeedForGaps.
The most controversial issue in defining the requirements for NeedForGaps is whether interruption is allowed when UE reports ‘no-gap’. Some companies thinks no interruption should be allowed, and the feature should work in the same way as in LTE, while other companies thinks interruption should be allowed because in typical UE implementations use of spare RF chain for measurement would require some interruption due to e.g. RF ON/OFF or BW re-tuning. 
We do not have strong view on this issue but slightly prefer that interruption is not allowed. The reason is that RAN4 has already defined NCSG in Rel-17 to cope with the scenario where UE requires interruption to perform the measurement, i.e. UE can report ‘nogap-ncsg’ in NeedForGapNCSG, and NW would configure NCSG to enable UE to do the measurement. In our view, the need to define another framework based on NeedForGaps and interruption to address the same UE implementation is not very necessary considering that 
· The interruption is less flexible than NCSG. With NCSG, NW can control both the periodicity and the location (offset) of the interruption occurrences, but with interruptions NW can only follow the spec to determine where interruption may occur.
· The NeedForGaps requirements is defined in Rel-18. This means a Rel-17 UE with additional spare RF chains can already benefit from MG-less by utilizing NCSG and does not have to wait until Rel-18.
Proposal 1: Interruption is not allowed for UE reporting ‘no-gap’ for NeedForGapsInfoNR.
	Issue 3-2: [NFG] Interruption requirement, if allowed 
< Way forward >: 
· Option 1: (Visible) Take NCSG as a starting point. FFS the exact values
· Option 2: (Invisible) Adopt deactivated SCell’s interruption requirement as a start point. FFS the interruption ratio (data dropping rate).


We support option 1 if interruption is allowed.
The issue with option 2 is that
· from NW side the exact location of interruption is still unknown, so it is possible that some important DL and UL scheduling for a UE (e.g. HO command) is interrupted and that may degrade user experience and the overall system performance; 
· from UE side since the rate of interruption is limited, the power consumption will be increased as UE needs to keep the spare RF chain ON in order to meet the measurement requirements while keeping the interruption rate. It is noted that the measurement requirements for deactivated SCC is based on scellMeasCycle, but for normal intra- and inter-frequency measurement measurement requirements will be based on SMTC period. 
Proposal 2: If interruption is allowed, define the interruption requirements to enable visible interruption. Take NCSG as a starting point.
	Issue 3-3: [NFG] Other aspect on whether to allow interruption 
< Way forward >: 
· FFS: For intra-f measurement, for the scope impacted by the corresponding interruption, above two candidates are possible. For intra-band CA, Candidate 2 is preferred. For inter-band CA, both Candidates 1 and 2 are possible, depend on the RF architecture under CA. For MR-DC case, similar as the CA case.
· FFS: For inter-f measurement, for the scope impacted by the corresponding interruption, above two candidates are possible.


We copy the two candidates from the proponent’s paper [2].
	For intra-f measurement:
· Candidate 1:
For UE not capable of per-FR-gap, only when UE reports ‘no-gap’ for all serving cells, no interruption exists; Otherwise, interruption exists for all serving cells.
For UE capable of per-FR-gap, only when UE reports ‘no-gap’ for all serving cells within this FR, no interruption exists for this FR; Otherwise, interruption exists for all serving cells within this FR.
· Candidate 2: 
The interruption is per-serving cell type. If UE reports ‘gap’ for a serving cell, interruption exists for this serving cell; if UE reports ‘no-gap’ for a serving cell, no interruption exists for this serving cell.
For inter-f measurement:
· Candidate 1:
For UE not capable of per-FR-gap, only when UE reports ‘no-gap’ for all bands, no interruption exists; Otherwise, interruption exists for all reported bands.
For UE capable of per-FR-gap, only when UE reports ‘no-gap’ for all reported bands within this FR, no interruption exists for this FR; Otherwise, interruption exists for all reported bands within this FR.
· Candidate 2: 
The interruption is per-band type. If UE reports ‘gap’ for a band, interruption exists for this band; if UE reports ‘no-gap’ for a band, no interruption exists for this band.


It should be noted that this issue depends on the outcome of issue 3-1.
· If interruption is not allowed when UE reports ‘no-gap’, the case is rather similar as Rel-17 NCSG. If UE reports ‘gap’ for any of the intra- and inter-frequency measurements, NW needs to configure either per-UE or per-FR MG. If UE reports ‘no-gap’ for all the intra- and inter-frequency measurements, NW does not need to configure MG.
· If interruption is allowed when UE reports ‘no-gap’, we understand the interruption should be allowed for each of intra- and inter-frequency measurements for which UE reports ‘no-gap’. Same as existing interruptions, the interruption will impact all the serving cells if UE does not support per-FR gap, and all the serving cells in the same FR as the measurement if UE supports per-FR gap.
Proposal 3: If interruption is allowed when UE reports ‘no-gap’, the interruption should be allowed for each of intra- and inter-frequency measurements for which UE reports ‘no-gap’. 
· The interruption will impact all the serving cells if UE does not support per-FR gap, and all the serving cells in the same FR as the measurement if UE supports per-FR gap.
Measurement requirements
	Issue 3-4: [NFG] Requirement for intra-freq measurement without gap 
< Way forward >: 
· Option 1: Same as requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap)
· Option 2: Take requirements NCSG requirements as a starting point
· Option 3: Take requirements in Section 9.39 of TS38.133 (inter-freq wo/ gap) as a starting point
· Option 4: The related frequency layer should be counted in CSSF outside gap
· Option 5: While discussing the measurement period, since similar with the same issue in pre-configured MG, some solution proposed during pre-configured MG discussion can be used for reference.
Issue 3-5: [NFG] Requirement for inter-freq measurement without gap 
< Way forward >: 
· Option 1: Take requirements in Section 9.39 of TS38.133 (intra-freq w/o gap) as a starting point
· Option 2: Take requirements NCSG requirements as a starting point
· Option 3: Take requirements in Section 9.3.9 of TS38.133 (inter-freq wo/ gap) as a starting point
· Option 4: The related frequency layer should be counted in CSSF outside gap
· Option 5: While discussing the measurement period, since similar with the same issue in pre-configured MG, some solution proposed during pre-configured MG discussion can be used for reference.


No matter interruption is allowed or not when UE reports ‘no-gap’, the measurement will be performed outside MG. In this sense, option 1 and 6 under issue 3-4 and 3-5 can be agreed. Option 2 is also agreeable assuming it means the NCSG requirements for the case when UE reports ‘nogap-noncsg’. 
Some companies mentioned the issue of sample number in last meeting, and we think it is a valid issue. In particular, for inter-frequency the sample number should be same as normal inter-frequency with MG (i.e. 8) because UE needs additional samples for AGC. This is different from the Rel-16 case where inter-frequency SSB is within active BWP, where additional samples for AGC is not needed.
On option 5, we do not see the need to consider pre-MG mechanism because serving cell change is a RRC procedure, and if UE measurement capability changes (e.g. from ‘gap’ to ‘no-gap’) due to serving cell change, NW can re-configure the MG via RRC procedure.
Proposal 4: The requirements for the case when UE reports ‘no-gap’ are 
· For intra-frequency: take requirements in Section 9.2.5 of TS38.133 as starting point
· For inter-frequency: take requirements in Section 9.3.9 of TS38.133 as starting point, and the sample number should be 8
Conclusions
In this paper we provided our views on requirements for NeedForGaps (NFG).
Proposal 1: Interruption is not allowed for UE reporting ‘no-gap’ for NeedForGapsInfoNR.
Proposal 2: If interruption is allowed, define the interruption requirements to enable visible interruption. Take NCSG as a starting point.
Proposal 3: If interruption is allowed when UE reports ‘no-gap’, the interruption should be allowed for each of intra- and inter-frequency measurements for which UE reports ‘no-gap’. 
· The interruption will impact all the serving cells if UE does not support per-FR gap, and all the serving cells in the same FR as the measurement if UE supports per-FR gap.
Proposal 4: The requirements for the case when UE reports ‘no-gap’ are 
· For intra-frequency: take requirements in Section 9.2.5 of TS38.133 as starting point
· For inter-frequency: take requirements in Section 9.3.9 of TS38.133 as starting point, and the sample number should be 8
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