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1 Introduction
A WF on NCSG has also been approved in last RAN4 meeting [1]. In this contribution, we provide our view on the remaining issues of Network Controlled Small Gap (NCSG) for RRM measurement gap enhancement in R17.
2 Discussion 
· Scenarios and use cases
· The use cases of NR NCSG can be
· Eliminate/reduce interruption rate and interruption length/duration due to measurements on deactivated Scell, Scell with dormant BWP or unused RF chain
· FFS on 
· intra-frequency measurements with MG, 
· [bookmark: OLE_LINK51][bookmark: OLE_LINK52]inter-frequency measurements with MG, 
· inter-RAT measurements
· Per-CC gap is not considered for NCSG
· NCSG patterns shall be defined for both synchronous and asynchronous operations
· FFS on RAN4 needs to define separate NCSG patterns for sync and async scenarios

Observation 1：If it is allowed to be used separately with ‘needforgap’, NCSG should be valid for intra-frequency measurements with MG, inter-frequency measurements with MG, inter-RAT measurements.
Proposal 1: NCSG patterns should be shared for both sync and async scenarios.
· NCSG pattern and configuration
· The general NCSG design principle:
· Option 1. Define NCSG patterns for All 26 MG patterns in Rel16
· Option 2 Define NCSG patterns for subset of the legacy MG patterns in [TS38.133 v16.5.0] 
· FFS on which subset of legacy MG patterns
· The NCSG gap patterns are defined based on the absolute RF retuning time or not? 
· Option 1: NO, based on a generic interrupted duration [FFS] 
· Option1-1: ML=MGL-VIL1-VIL2
· Option1-2: ML=legacy MG window length
· Option 2: Yes, based on the RF retuning time (RRT). ML=MGL-RRT1-RRT2
· FFS on the length of RRT
· Support both per FR and per UE NCSG patterns in Rel17
· Only NW explicit configuration for NCSG is considered in Rel17
· 
· 


RAN4 has agreed the general principle of NR NCSG design. In general, the design of LTE NCSG is supposed to be reused for NR. 
In our view, for measurement with short MGL, NCSG can be considered as low priority due to hardly any gain excluding the necessary interruption. Thus, NR NCSG should be defined for the measurements with long MGL, e.g., 6ms for FR1 or 5.5ms FR2, which can bring more significant gain. And the VIRP of NCSG can refer to the MGRP of NR measurement gap, including 20, 40, 80, 160 ms. 
[bookmark: _Toc68023195][bookmark: _Toc68023259][bookmark: _Ref68023355]Proposal 2: 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. 
As proposed in [2], in Table 1, NCSG Pattern ID 0~7 are for measurement configured with per FR1 gap, and pattern ID 8~15 for measurement configured with per FR2 gap. Based on Table 1, we prefer that NW explicitly configures the NCSG for VIL1/VIL2/ML/VIRP and offset. 
Table 1: NCSG configuration for NR
	NCSG Pattern Id
	Visible interruption length before measurement (VIL1, ms)
	Measurement Length during which there is no gap (ML, ms)
	Visible interruption length after measurement (VIL2, ms)
	Visible interruption Repetition Period
(VIRP, ms)

	0
	1
	4
	DL: 1
UL: 2
	40

	1
	1
	4
	DL: 1
UL: 2
	80

	2
	2
	3
	 2
	40

	3
	2
	3
	 2
	80

	4
	1
	4
	DL: 1
UL: 2
	20

	5
	1
	4
	DL: 1
UL: 2
	160

	6
	2
	3
	 2
	20

	7
	2
	3
	 2
	160

	8
	1
	3.5
	DL: 1
UL: 2
	40

	9
	1
	3.5
	DL: 1
UL: 2
	80

	10
	2
	2.5
	 2
	40

	11
	2
	2.5
	 2
	80

	12
	1
	3.5
	DL: 1
UL: 2
	20

	13
	1
	3.5
	DL: 1
UL: 2
	160

	14
	2
	2.5
	 2
	20

	15
	2
	2.5
	 2
	160


In addition, since only NW explicit configuration for NCSG is considered in Rel17, NCSG pattern should be configured based on MG configuration. Compared to LTE NCSG, at most 2 patterns have been supported for 1 gap patterns for UE. One MG pattern is allowed to be associated with multiple NCSG with different VIL requirements.
[bookmark: _Toc68023265][bookmark: _Ref68023371]Proposal 3: NCSG pattern should be configured based on MG configuration, regarding NW explicit configuration for NCSG is considered in Rel17.
]· FFS on Per-UE or Per-FR capability support 
· Option 1: per UE and per FR NCSG for RRM measurement needs the specific UE capability.
· Option 2:  No additional NCSG capability for per-UE and per-FR differentiation is needed
· Others

From our side, we think they should follow the rules of per UE or per FR MG pattern for SA or MR-DC. A UE that is capable of identifying and measuring on some cells without gaps, but needs interruption, and is configured with NCSG patterns for such measurement, shall follow requirements as if corresponding Gap Patterns had been used and shall not make any autonomous interruption outside the VIL of the configured NCSG for the measurement. NCSG pattern should follow the applicability of corresponding MG pattern.
Proposal 4: No additional NCSG capability for per-UE and per-FR differentiation is needed. NCSG pattern should follow the applicability of corresponding MG pattern.
· SignalingFFS on How to consider the relation between NCSG and ‘NeedForGap’?
· Option 1: The “NeefForGap” 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 ignaling 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: Let RAN2 decide NCSG signaling details and any relation between NCSG and ‘NeedForGap’ based on RAN4 technical input on NCSG pattern design
· Option 4: FFS when the NCSG pattern design as well as NCSG applicability and UE capability support are finalized

In our view, the signaling of NR NSCG may be a bit different from that for LTE NCSG. The “NeedForGap” signaling structure can be reused for NR NCSG as a start point. Since no reserved bits for extension in “NeedForGap” signaling, two options are provided and option 2 is preferred for us.
· Option 1: NR NCSG signaling is introduced additionally, based on Rel-16 “Needforgap” signaling with “gap”, and configured based on MG configuration.
· Option 2: NR NCSG signaling is introduced newly, independent from Rel-16 “Needforgap” signaling, e.g., NCSG, No-NCSG.
[bookmark: _Ref68085212]Proposal 5: NR NCSG signaling is introduced newly, independent from Rel-16 “Needforgap” signaling, e.g., NCSG, No-NCSG.
3 Summary
In this contribution, we provided our observations and proposals on NCSG for RRM measurement gap enhancement. 
Observation 1：If it is allowed to be used separately with ‘needforgap’, NCSG should be valid for intra-frequency measurements with MG, inter-frequency measurements with MG, inter-RAT measurements.
Proposal 1: NCSG patterns should be shared for both sync and async scenarios.
Proposal 2: 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. 
Proposal 3: NCSG pattern should be configured based on MG configuration, regarding NW explicit configuration for NCSG is considered in Rel17.
Proposal 4: No additional NCSG capability for per-UE and per-FR differentiation is needed. NCSG pattern should follow the applicability of corresponding MG pattern.
Proposal 5: NR NCSG signaling is introduced newly, independent from Rel-16 “Needforgap” signaling, e.g., NCSG, No-NCSG.
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