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1 Introduction
In RAN4#104-bis-e meeting, the initial discussion on RRM core requirements for measurement without gaps for UEs reporting NeedForGapsInfoNR was conducted and a WF was approved in [1]. In this contribution, we would like to further provide our views on the RRM requirements for measurement without gaps.
	1.1 Sub-topic 1-1: Interruption
1.1.1 Issue 1-1-1: Whether interruption is expected when UE reports ’no-gap’ in ‘NeedForGapsInfoNR' 
< Way forward >: 
· Option 1: 
· Yes 
· Option 2
· No
· Option 3: 
· [bookmark: OLE_LINK5]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

1.1.2 Issue 1-1-2: Requirements on the interruption length , if allowed 
< Way forward >: 
· 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:
· 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.

1.1.3 Issue 1-1-3: Requirements on the interruption location , if allowed 
< 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

1.1.4 Issue 1-1-4: Requirements on the interruption ratio, if allowed 
< 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. 

1.1.5 Issue 1-1-5: Other aspect on whether to allow interruption 
< Way forward >: 
· FFS on :  
· When UE reports ‘ [TBD1 upon issue 1-1-1]’ to indicate the interruption allowed, the interruption should be allowed for each of intra- and inter-frequency measurements for which UE reports ‘[TBD1 upon issue 1-1-1]’. 
· 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.
· When UE reports ‘[TBD2 upon issue 1-1-1]’ to indicate NO interruption allowed, the interruption isn’t allowed for each of intra- and inter-frequency measurements for which UE reports ‘[TBD2 upon issue 1-1-1]’.

1.2 Sub-topic 1-2: Measurement reporting delay requirements
[Moderator notes: it is better to differentiate the measurement without gap into the two scenarios below when considering the measurement reportint delay requirements as for the interruption requirements:
· Case 1: without gap and no interruption (e.g. ’nogap’ or ’nogap-nointerruption[TBD]’ indicated in NeedForGapInfoNR)
· Case 2: without gap but interruption allowed (e.g. ’nogap’ indicated in NeedForGapInfoNR)
]
1.2.1 Issue 1-2-1: Requirement for intra-freq measurement without gap when no interruption (intra-f case 1)
< Agreement >: 
· Reuse requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) for the reporting delay requirements for intra-frequency measurement without gap and no interruption allowed 

1.2.2 [bookmark: OLE_LINK8]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

1.3 Sub-topic 1-3: UE behaviour
1.3.1 Issue 1-3-1: UE behaviours when UE supports both NeedForGap and NCSG capabilities 
< Way forward >: 
· FFS on:
· Proposal 1: 错误！未定义书签。
· 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.

1.3.2 Issue 1-3-2: UE behaviour mismatch between UE and NW 
< Way forward >: 
· 错误！未定义书签。
· 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

1.4 Sub-topic 1-4: Scheduling availability
1.4.1 Issue 1-4-1: Scheduling availability
< Way forward >: 
· FFS on: 
· Take the similar requirements for NCSG (TS38.133 v17.6.0 9.3.10.3) as baseline to define scheduling availability

1.5 Sub-topic 1-5: Requirements applicability
1.5.1 Issue 1-5-1: General requirements applicability
< 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



2 Discussion
In Rel-16, the UE capability NeedForGaps was introduced for UE reporting measurement gap requirement dynamically. For NR measurement, the content of NeedForGapsInfoNR IE is captured below.
	NeedForGapsInfoNR information element
-- ASN1START
-- TAG-NeedForGapsInfoNR-START
 
NeedForGapsInfoNR-r16 ::=        SEQUENCE {
    intraFreq-needForGap-r16      NeedForGapsIntraFreqList-r16,
[bookmark: OLE_LINK3]    interFreq-needForGap-r16      NeedForGapsBandListNR-r16
}
 
NeedForGapsIntraFreqList-r16 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForGapsIntraFreq-r16
 
NeedForGapsBandListNR-r16 ::=             SEQUENCE (SIZE (1..maxBands)) OF NeedForGapsNR-r16
 
NeedForGapsIntraFreq-r16  ::=                 SEQUENCE {
    servCellId-r16                               ServCellIndex,
    gapIndicationIntra-r16                       ENUMERATED {gap, no-gap}
}
 
NeedForGapsNR-r16  ::=                        SEQUENCE {
    bandNR-r16                                   FreqBandIndicatorNR,
    gapIndication-r16                            ENUMERATED {gap, no-gap}
}

-- TAG-NeedForGapsInfoNR-STOP
-- ASN1STOP


In case UE reporting ‘no-gap’ via NeedForGapsInfoNR, it indicates measurement gap is not needed no matter the SSB is within active BWP or not, which is different from Rel-16 inter-frequency gapless measurement. In our understanding, there are two scenarios where UE is capable to report ‘no gap’. One is that there is another spare RF chain for UE to detect or measure SSBs, and the other one is the bandwidth of UE’s RF working bandwidth is wide enough to cover the target SSB. 
Proposal 1: RAN4 to consider following scenarios where UE is capable of reporting ‘no gap’ via NeedForGapsInfoNR:
· Another spare RF chain is available for UE;
· The target SSB to be measured is with UE’s RF working bandwidth.
Based on the above consideration, to conduct inter/intra-frequency measurement without gap, UE would be expected to power on the inactive RF chain, or adjust the working bandwith to cover the target SSB. Both of the two implementations would cause interruption. Therefore, we prefer to define interruption requirement for UE reporting ‘no gap’ in ‘NeedForGapsInfoNR’.  
For option 3, additional UE capability or the new indication of the existing UE capability (e.g. as part of needForGap) to differentiate whether interruption is expected, we think it is feasible to go with option 3 as an comprise solution. Based on the description of NR_MG_enh2 WID, the objective was to define “NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE”, which, from our perspective, is clearly restrict to the NeedForGap capability. So, if RAN4 to comprise to option 3, we prefer to introduce new UE indication for ‘no gap no interruption’ of the NeedForGap capability, other than introduce additional UE capability.
[bookmark: OLE_LINK6]Proposal 2: For the interruption requirement when UE support NeedForGaps:
Alt 1: Interruption is always expected when UE reports ‘no gap’;
Alt 2: RAN4 to introduce new UE indication of ‘no gap no interruption’ besides the existing indication of ‘no gap’ in the NeedForGap capability.
If the interruption is allowed, we prefer to take NCSG as a starting point. For NCSG, the VIL was specified base on  thorough discussion, which we think the value of VIL, i.e. 1ms in FR1 and 0.75ms in FR2, could be directly reused for NeedForGap. For the issue of interruption location and interruption ratio, we slightly prefer to specify the interruption location requirement, which is quite similar as the VIL design in NCSG. The interruption would happen before UE performing target measurement and after UE completing the measurement instance. Furthermore, the interruptions would exist for all serving cells or serving cells within same FR, depending on UE’s capability.
Proposal 3: If the interruption is allowed, the interruption length could be defined as 1ms in FR1 and 0.75ms in FR2, taking the VIL defined in NCSG as baseline.
[bookmark: OLE_LINK11][bookmark: OLE_LINK9]For intra-freq case 1, intra-freq measurement without gap and no interruption, the current TS 38.133 has already covered it, which is captured as shown below.
	...
The UE can perform intra-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) if
[bookmark: OLE_LINK10][bookmark: OLE_LINK2]-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3].
...


So, from our perspective, the current requirement of intra-freq without gap could be directly reused.
For intra-freq case 1, intra-freq measurement without gap but interruption allowed, we think the current requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) could also be used as baseline, while addition work on the interruption requirement could be expected.
Proposal 4: The current requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) could be reused for both intra-f case 1 and case 2.
[bookmark: OLE_LINK7]For the requirement of inter-freq measurement without gap indicating via NeedForGaps IE, the current TS 38.133 has no related requirement of it. We think it is reasonable to follow the description of intra-freq measurement without gap in current spec to capture the impact of NeedForGaps to the inter-frequency without gap definition. While for the requirements, the main factors including CSSFoutside_gap and sample numbers, we think it is straightforward to take the current Rel-16 inter-frequency without gap requirement could be reused as baseline. 
Proposal 5: The requirements in Section 9.3.9 of TS38.133 (inter-freq w/o gap) could be used as baseline for the requirement of inter-freq measurement without gap.
3 Conclusion
Proposal 1: RAN4 to consider following scenarios where UE is capable of reporting ‘no gap’ via NeedForGapsInfoNR:
· Another spare RF chain is available for UE;
· The target SSB to be measured is with UE’s RF working bandwidth.
Proposal 2: For the interruption requirement when UE support NeedForGaps:
Alt 1: Interruption is always expected when UE reports ‘no gap’;
Alt 2: RAN4 to introduce new UE indication of ‘no gap no interruption’ besides the existing indication of ‘no gap’ in the NeedForGap capability.
Proposal 3: If the interruption is allowed, the interruption length could be defined as 1ms in FR1 and 0.75ms in FR2, taking the VIL defined in NCSG as baseline.
Proposal 4: The current requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) could be reused for both intra-f case 1 and case 2.
[bookmark: _GoBack]Proposal 5: The requirements in Section 9.3.9 of TS38.133 (inter-freq w/o gap) could be used as baseline for the requirement of inter-freq measurement without gap.
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