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1. Introduction
In the last meeting, the following agreements on the network controlled small gap were achieved [1]: 
	Scenarios and use cases
· In principle, NCSG can be used for intra-frequency measurements with MG, inter-frequency measurements with MG, inter-RAT measurements.
· FFS on whether NW should configure the legacy MG rather than NCSG even UE can support both of them. 
· Measuring deactivated SCC shall be studied as one scenario for NCSG usage as we agreed unless critical issues were identified. 
NCSG pattern
· Define NCSG patterns for subset of the legacy MG patterns in [TS38.133 v16.5.0].
· FFS on which subset of legacy MG patterns 
Impacts on RRM requirements due to NCSG
· The existing measurement mode requirements (effective MGRP, data scheduling depends on gap configuration) can be the baseline
· CCSF
· Only one layer can be measured for each NCSG occasion, which is the assumption for deriving CSSF
Measurement applicability
· Defer the discussion on simultaneous configuration of NCSG and legacy MG based on concurrent MG framework to the 2nd stage of this WI.


In this contribution, we provide some further discussions on the following open issues.
· General NCSG pattern design principle
· Visible Interruption Length (VIL)
· Relation with ‘NeedForGap’
2. Discussion
2.1 General NCSG pattern design principle
Considering for the NCSG pattern design principle, two remaining issue are still open:
· Issue 1: NCSG pattern design
· Issue 2: Whether separate NCSG patterns needed for synchronous and asynchronous operations
For Issue 1, the following options were discussed during 98bis e-meeting.
· Option 1a: Similarly as LTE, define NCSG for part of legacy gap pattern with long MGL.
· Option 1b: If the support of NCSG and the support of legacy MG patterns can be independently indicated, then all the existing MG patterns can be extended to be NCSG.
· Option 2: Reuse part of the legacy MG patterns as the new NCSG patterns in NR.
· Option 2a: 
· Do not design NCSG for legacy NR measurement gap when the MGL of that legacy measurement gap is less than a particular threshold, for example 4ms for FR1 (3.5ms for FR2) 
· Do not design NCSG for legacy NR measurement gap when the percentage of (VIL1+VIL2)/ML is larger than a particular threshold, for example 2. 
· NCSG for legacy NR measurement gap with MGRP = 20ms are not defined.
· Option 2b: Prefer to reuse part of the legacy MG patterns as reference for NR NCSG patterns, with long MGL, e.g., 6ms for FR1 or 5.5ms FR2.
· Option 2c:
· gap patterns #24 and #25 won’t apply to NCSG.
· per UE NCSG doesnot consider the patterns of legacy MGs with IDs 2-3. (0-1 are recommended)
· per FR1 NCSG doesnot consider the patterns of legacy MGs with IDs 2-3 and 6-11. (0/1/4/5 are recommended)
· per FR2 NCSG doesnot consider the patterns of legacy MGs with IDs 20-23. (12-19 are recommended)
· Option 2d
· Gap patterns #24 and #25 are excluded.
· Gap patterns #20 to #23 are excluded.
· Gap patterns #2, #3 and #10, #11 are excluded
· Option 3: Define NCSG patterns corresponding to legacy gap patterns with ID # 0 to ID #23.
Regarding NCSG pattern design, it is natural to reuse the legacy MG patterns as NCSG patterns in NR. Considering from the motivation of NCSG, we should further determine whether all of the legacy MG patterns are suitable as NCSG patterns. 
Firstly, legacy patterns #24 and #25 are questionable. The two legacy patterns are intended for positioning measurement, it seems contradict with the motivation of introducing NCSG, so legacy patterns #24 and # 25 can be precluded from NCSG patterns.
Some companies questioned legacy pattern #20 to #23, since they have very short MGL, so the benefit of NCSG will decrease. The similar concern also happened for legacy pattern #2, #3, #10 and #11. 
From the perspective of our view, considering the length of VIL and ML are still open, however MGL = VIL1+ML+VIL1, so it is too early and hasty to preclude the short MGL legacy patterns from NCSG patterns, so we prefer Option 3, i.e. reuse legacy patterns #0 to # 23 as NCSG patterns, NW can configure a suitable pattern from the 24 patterns as NCSG pattern for UE depending on the specific use case.
Proposal 1: Define NCSG patterns corresponding to legacy gap patterns with ID # 0 to ID #23.
For Issue 2, in LTE, for each MG pattern, there are two NCSG patterns for asynchronous DC scenario and synchronous DC, respectively. The main reason for LTE to separately define asynchronous NCSG pattern and synchronous pattern is that LTE only supports NCSG based on GP #0 and GP #1 with MGL=6 ms. The flexibility of selection for asynchronous case and synchronous case is limited by the small total number of patterns. But for NR, based on our above analysis, totally 24 legacy patterns can be reused as NCSG pattern, so NW is flexible enough to select suitable NCSG pattern depending on the requirements for synchronous case and asynchronous case. Further more, the difference of interruption length between synchronous case and asynchronous case can be reflected through VIL. Therefore, it is not need to separate NCSG patterns needed for synchronous and asynchronous operations.
Proposal 2: There is no need to separate NCSG patterns needed for synchronous and asynchronous operations.
2.2 Visible Interruption Length (VIL)
For VIL, after discussion in 99 e-meeting, the definition of VIL is still open. The following options were provided.
· [bookmark: OLE_LINK28][bookmark: OLE_LINK33][bookmark: OLE_LINK32]Option 1a (Qualcomm, Intel, Ericsson, vivo): VIL should be explicitly defined base on the number of interrupted durations in absolute time 
e.g. VIL1 and VIL2 for FR1 and FR2 are defined as follows:
	FR
	VIL1
	VIL2

	
	Sync
	Async
	Sync
	Async

	FR1
	1 ms
	2 ms
	1 ms
	2 ms

	FR2
	0.75 ms
	0.75 ms



· Option 1b (Apple, CATT): VIL should be explicitly defined based on the number of  interrupted duration in slot 
· Option 2( MTK, Huawei, CMCC, Nokia): based on absolute  RF retuning time (tentatively denoted as “RRT”).
For the absolute value of VIL, some companies proposed which should be equal to the RRT(RF retuning time), but we think actually UE needs to perform more than RF retuning, additionally UE needs some time to prepare the simultaneous normal Tx/Rx on the serving cell and measurement on the target carrier. We agree with the absolute value given in Option 1a，which comes from Table 8.2.4.2.6-1 in 38.133, the interruption between DRX and non-DRX. UE needs to operate similar processing between such transition and VIL discussed here. Considering the values given in the above table are all integral multiple of slot for the corresponding SCS, so we think Option 1b is equivalent to Option 1a.
Proposal 3: The VIL can be defined as the absolute time of ms or interrupted slots, the duration of VIL should be larger than RRT. For the exact value, refer to the following table.
 VIL1 and VIL2 for FR1 and FR2
	FR
	VIL1
	VIL2

	
	Sync
	Async
	Sync
	Async

	FR1
	1 ms
	2 ms
	1 ms
	2 ms

	FR2
	0.75 ms
	0.75 ms



2.3 Relation with ‘NeedForGap’
Considering for this issue, the following options were discussed during 98bis e-meeting.
· Option 1: The ‘NeedForGap’ signaling structure can be reused for NR NCSG as a start point
· Option 1a: Rel-17 NCSG capability is reported on top of existing RAN2 ‘NeedForGap’ signaling structure with a new component ‘NCSG’. 
· Option 1b: Extend the Rel-16 ‘NeedForGap’ signaling for UE to indicate 
· Need for normal MG, or
· No need for normal MG but NCSG, or
· No need for either normal MG or NCSG 
· Option 2: Don’t reuse Rel-16 ‘NeedForGap’ signaling for NCSG
· Option 3: NR NCSG signaling is introduced newly, independent from Rel-16 ‘Needforgap’ signaling, e.g., NCSG, No-NCSG.
· Option 4: Let RAN2 decide NCSG signaling details and any relation between NCSG and ‘NeedForGap’ based on RAN4 technical input on NCSG pattern design
· Option 5: FFS when the NCSG pattern design as well 	as NCSG applicability and UE capability support are finalized.
In NR Rel-16, a ‘NeedForGap’ mechanism was introduced without RAN4 requirements. The UE can report whether it supports ‘no gap’ measurement in specific bands under its current band combination. If UE reports ‘no gap’ for some specific bands, it means measurement gap is unnecessary on the corresponding bands. Otherwise, if UE reports ‘gap’ for some specific bands, it means measurement gap is necessary on the corresponding bands.
We can believe that ‘NCSG’ is an intermediate status between ‘gap’ and ‘no gap’. 
‘gap’ in ‘NeedForGap’ mechanism means corresponding measurement should be performed with gap and with interruption;
‘no gap’ in ‘NeedForGap’ mechanism means corresponding measurement can be performed without any gap and interruption;
‘NCSG’ in ‘NeedForGap’ mechanism means corresponding measurement should be performed with network controlled small interruption, and without any gap. 
[bookmark: OLE_LINK3]So, expanding the existing ‘NeedForGap’ mechanism with an additional component ‘NCSG’, which is an intuitive, simple, and effective method, instead of introducing some new UE capability reporting singaling. Option 1b is our preference.
[bookmark: OLE_LINK2]Proposal 4: NCSG capability can be reported on top of the existing ‘NeedForGap’ signaling structure with an additional component ‘NCSG’. 
3. Conclusion
In this contribution, we have the following proposals for NCSG:
Proposal 1: Define NCSG patterns corresponding to legacy gap patterns with ID # 0 to ID #23.
Proposal 2: There is no need to separate NCSG patterns needed for synchronous and asynchronous operations.
Proposal 3: The VIL can be defined as the absolute time of ms or interrupted slots, the duration of VIL should be larger than RRT. For the exact value, refer to the following table.
Proposal 4: NCSG capability can be reported on top of the existing ‘NeedForGap’ signaling structure with an additional component ‘NCSG’. 
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