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Introduction
At RAN4 #100-e, the technical discussion on Network Controlled Small Gaps as part of the Rel-17 work item on NR and MR-DC measurement gap enhancements [1] was continued. Agreements and open issues were captured in the WF [2]. 
Following agreements were reached and following items for further study were identified.
	Agreements
Scenarios and use cases
· NCSG will be used for 
· Measurement on de-activated SCell, 
· SSB based intra-frequency measurement with gap, 
· SSB based inter-frequency measurement with gap, 
· Inter-RAT LTE measurement. 
· NCSG will not be used for PRS measurements. 
· NCSG in FR2 will not be deprioritized.
· Applicability for DC: RAN4 to clarify whether to allow NCSG to be supported with NR-DC and NE-DC
NCSG configuration
· Even if UE supports NCSG then it is up to the NW implementation to configure UE with legacy MG or with NCSG depending on UE capability (MG support, MG+NSCG support, gapless support)
NCSG pattern design
· Define NCSG patterns corresponding to legacy patterns #0~#23. 
· A subset of mandatory NCSG patterns for UEs supporting NCSG will be defined.
Interruption requirements (VIL)
· Translate [1ms] (FR1) and [0.75ms] (FR2) into the number of interrupted slots for defining the interruption requirements for the synchronous case and one more slot is added for asynchronous case.
RF retuning time
· The following RRT time can be used as assumption to derive ML: RRT = 0.5 ms for FR1 and 0.25 ms for FR2



	Items for further study
Scenarios and use cases 
· Whether NCSG supports measuring dormant SCell, 
· Whether NCSG supports measuring CSI-RS based inter-frequency measurement with gap.   
NCSG configuration
· Which are the signalling details for explicit NCSG configuration, i.e. differentiation vs. legacy MG, reuse of MG pattern index
NCSG pattern design
· Whether VIL is part of NCSG pattern 
· Whether separate NCSG patterns will be defined for synchronous / asynchronous operations
· What is the relation between NCSG parameters ML, MGL and RRT 
· Whether to introduce NCSG patterns with longer repetition periodicity (>160ms).
NCSG applicability
· Whether to reuse existing MG applicability and mandatory gap patterns, 
· Whether to support simultaneous use with legacy MG, 
· Whether to use Pre-MG mechanism for NCSG, 
· Whether to use NCSG together with concurrent gaps
NCSG capability
· Whether additional NCSG capability for per-UE and per-FR differentiation is needed on top of existing per-UE and per-FR capability
Other aspects
· How to address RTD between time of reference cell and victim cell, 
· How to address UL slot immediately after VIL1 in the interruption requirements, 
· Interruption requirements for NCSG-measured deactivated SCC
CSSF
· How to define new scaling factor for NCSG measurement.  
Measurement applicability: 
· How to account for the CBM/IBM impact for inter-frequency measurements in FR2 when using NSCG; 
· Whether existing scheduling restrictions in TS 38.133 apply during NCSG based measurement
Signalling 
· Which are the necessary information elements to be signalled for NCSG
· Whether signalling can be based on Rel-16 'NeedForGap' signalling structure


This contribution provides our view on some of the above open issues. 
Discussion
Scenarios and use cases for NCSG
RAN4 #100-e continued the discussion on scenarios and use cases for NCSG. Three issues for further study were left. 
· Whether NCSG supports measuring dormant SCell, 
· Whether NCSG supports measuring CSI-RS based inter-frequency measurement with gap. 
·  Applicability for DC: RAN4 to clarify whether to allow NCSG to be supported with NR-DC and NE-DC
During the discussion [3], for the first issue it was elaborated by companies that there is limited gain in power saving by using NCSG for dormant SCell and that Rx resources for beam measurement, CQI and Time/Frequency tracking would also be needed. Thus, NCSG usage for measuring dormant cells requires further study on the feasibility and given the time frame of Rel-17, this scenario should be de-prioritized.
The following proposal is made.
	De-prioritize the scenario of NCSG support for measuring dormant SCells. 
The second issue is based on the RAN4 #99-e agreement:
· NCSG can be used for intra-frequency measurements with MG, inter-frequency measurements with MG, inter-RAT measurements. 
and we support this scenario for CSI-RS L3 measurements. 
The following proposal is made.
	NCSG supports for supports measuring CSI-RS L3 based inter-frequency measurement with gap.
The third issue is related to support for DC scenarios. The WID [1], which was revised at RAN #90e to add MR-DC support, explicitly mentions: “The work includes EN-DC, NE-DC, NR-NR DC and standalone operations …”. In our view, NR-DC and NE-DC scenarios are thus in the scope of NCSG usage.
The following proposal is made.
	NCSG is supported both in NR-DC and NE-DC.
NCSG patterns for synchronous / asynchronous scenarios
RAN4 #100-e continued the discussion, if separate NCSG patterns should be defined for synchronous/asynchronous network scenarios, without conclusion.
We note that the discussion on the NSCG pattern design has progressed over the last meetings, although not finished. In fact, the NCSG pattern is proposed to be merely based on the parameters ML (measurement length for the aggressor cell) and RRT (RF retuning time for retuning from/to the victim cell). Thus, MGL can then be derived from those parameters and it can be independent of the network synchronization mode. The latter will be distinguished in the interruption requirements expressed in terms of VIL duration prior and after the measurement of the aggressor cell, which will be specified separately. Hence in FR1 common NCSG patterns for synchronous/asynchronous network operation can be defined and for FR2 only synchronous NCSG patterns exist.  
The following proposal is made.
	Common NCSG patterns are defined for synchronous and asynchronous network operation. 
It is noted that this approach is different to LTE NCSG pattern design, where separate NCSG patterns are needed due to different VIL requirements for synchronous/asynchronous scenarios as part of MGL, which effectively yields different ML for both modes, i.e. shorter ML for asynchronous network operation compared against synchronous operation, which can be regarded as drawback. 
NCSG pattern design – Relation between NCSG parameters ML, MGL and RRT
	Issue 3-3: relation between ML, MGL and RRT
· Open issues:
· Option 1: ML = MGL – 2*RRT
· Option 1a: ML = MGL – 2*RRT and ML + VIL1 + VIL2 > MGL
· Option 1b: ML = MGL – 2*RRT and ML + VIL1 + VIL2 > MGL, if VIL is defined as the number of interrupted slots
· Option 1c: ML = MGL - RRT1 - RRT2
· Option 2: ML + VIL1 + VIL2 = MGL
· Option 2a: ML = MGL – VIL1 – VIL2, if VIL is defined as the absolute time 
· Option 3:
· Step 1: Define MLNCSG from legacy gap patterns by MLNCSG = MGLlegacy – 2*RRTlegacy, e.g.,
· Gap patterns 0-11: MLNCSG = MGLlegacy – 1 (ms)
· Gap patterns 12-23: MLNCSG = MGLlegacy – 0.5 (ms)
· Step 2: Define RRTNCSG before and after MLNCSG in FR1 and FR2 
· Handled by Issue 3-5, e.g., same or longer than RRTlegacy.
· Step 3: Define MGLNCSG as MLNCSG + 2* RRTNCSG.
· Step 4: Define VIL
· Handled by Issue 3-4


RAN4 #100-e continued the discussion on relation between NCSG parameters ML, MGL and RRT without conclusion.  Three options were discussed [2]:
With the agreement from RAN4 #100-e ([2], issue 3-5)
“The following RRT time can be used as assumption to derive ML: RRT = 0.5 ms for FR1 and 0.25 ms for FR2”,
The relation between ML, MGL and RRT is expressed according to option 1b:
· ML = MGL – 2*RRT and ML + VIL1 + VIL2 > MGL, if VIL is defined as the number of interrupted slots
Hence the effective measurement window ML and both single sided RF tuning times are part of the MGL, which is equal to MGL of legacy MG patterns. VIL is not part of the MGL and is added in terms of interrupted slots before and after MGL. 
The following proposal is made:
	Define the relation between ML, MGRP and RRT according to option 1b in [2]:                             ML = MGL – 2*RRT and ML + VIL1 + VIL2 > MGL, if VIL is defined as the number of interrupted slots.
NCSG pattern design - VIL requirements
RAN4 #100-e continued the discussion on VIL requirements, in particular whether to consider VIL as a part of NCSG pattern. Two options were discussed [2]:
	Issue 2-3: whether to consider VIL as a part of NCSG pattern
· Option 1:
· NOT consider VIL as a part of NCSG pattern, i.e. only keep measurement length and repetition periodicity in the pattern design, and capture VIL separately as interruption requirements (similar to Table 9.1.2-4 in TS38.133).
· Option 2:
· Keep VIL as a part of the NCSG pattern.



According to the discussion in section 2.2, it is preferable to avoid the drawback for reduced measurement window in case of asynchronous network operation, as observed in the LTE NCSG pattern design. This can be achieved by defining the interruption intervals VIL outside the measurement gap, thus VIL is not a part of the NCSG pattern. 
Therefore, we support option 1 above to specify VIL requirements as interruption requirements separately to the NCSG patterns. 
The following proposal is made.
	VIL is not a part of NCSG pattern, i.e. only keep measurement length and repetition periodicity in the pattern design, and capture VIL separately as interruption requirements (similar to Table 9.1.2-4 in TS38.133).
We support the general design principle, that VIL1 and VIL2 are defined 
· according to Rel-15 interruption requirements, 
· as unique time interval for FR1, independent of the numerology of the victim cell, 
· as unique time interval for FR2, independent of the numerology of the victim cell and
· distinguished between synchronous and asynchronous network operation (for asynchronous operation, 1 ms is added, both for VIL1 and VIL2).
It is noted that the unique offset of 1 ms for asynchronous operation for each VIL is proposed to limit complexity in specification and implementations. This will result in following values for VIL1 and VIL2:
	FR
	VIL1
	VIL2

	
	Sync
	Async
	Sync
	Async

	FR1
	1 ms
	2 ms
	1 ms
	2 ms

	FR2
	0.75 ms
	0.75 ms


Hence, following tables for the total number of interrupted slots in FR1 and FR2 are proposed for agreement.
	Interruption requirements are specified for NCSG patterns in terms of total number of interrupted slots on serving cell in FR1 or FR2 as follows:
	NR 
	Total number of interrupted slots on serving cells in FR1, synchronous operation

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	8 (6+2)
	6 (4+2)
	5 (3+2)
	9 (6+2+1)
	7 (4+2+1)
	6 (3+2+1)

	30
	16 (12+4)
	12 (8+4)
	10 (6+4)
	16 (12+4)
	12 (8+4)
	10 (6+4)

	60
	32 (24+8)
	24 (16+8)
	20 (12+8)
	32 (24+8)
	24 (16+8)
	20 (12+8)



	NR 
	Total number of interrupted slots on serving cells in FR1, asynchronous operation

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	10 (6+4)
	8 (4+4)
	7 (3+4)
	11 (6+4+1)
	9 (4+4+1)
	8 (3+4+1)

	30
	20 (12+8)
	16 (8+8)
	14 (6+8)
	20 (12+8)
	16 (8+8)
	14 (6+8)

	60
	40 (24+16)
	24 (16+16)
	28 (12+16)
	40 (24+16)
	24 (16+16)
	28 (12+16)



	NR 
	Total number of interrupted slots on serving cells in FR2, synchronous operation

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	60
	30 (24+6)
	22 (16+6)
	18 (12+6)
	30 (24+6)
	22 (16+6)
	18 (12+6)

	120
	60 (48+12)
	44 (32+12)
	36 (24+12)
	60 (48+12)
	44 (32+12)
	36 (24+12)



	NR 
	Total number of interrupted slots on serving cells in FR2, synchronous operation

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=5.5ms
	MGL=3.5ms
	MGL=1.5ms
	MGL=5.5ms
	MGL=3.5ms
	MGL=1.5ms

	60
	28 (22+6)
	20 (14+6)
	16 (10+6)
	28 (22+6)
	20 (14+6)
	16 (10+6)

	120
	56 (44+12)
	40 (28+12)
	32 (20+12)
	56 (44+12)
	40 (28+12)
	32 (20+12)


NCSG pattern design - Reuse of legacy gap patterns
RAN4 #100-e continued the discussion on reuse of legacy MG patterns for NCSG and definition of a subset of mandatory patterns. In fact, TS 38.133, Table 9.1.2-1 defines 26 MG patterns with different MGL and MGRP, as depicted below.
Table 9.1.2-1: Gap Pattern Configurations
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	5.5
	20

	13
	5.5
	40

	14
	5.5
	80

	15
	5.5
	160

	16
	3.5
	20

	17
	3.5
	40

	18
	3.5
	80

	19
	3.5
	160

	20
	1.5
	20

	21
	1.5
	40

	22
	1.5
	80

	23
	1.5
	160

	24
	10
	80

	25
	20
	160



As agreed at RAN4 #100-e, only gap MG patterns 0…23 will be supported for NCSG. 
In general, longer measurement gaps for NCSG will provide better measurement efficiency, since the ratio measurement duration to total NCSG duration is increased. However, RAN4 did not agree to support only specific MG patterns above a certain MGL. It is noted, LTE only supports NCSG based on GP #0 and GP #1 with MGL=6 ms.
Regarding the subset of mandatory MG patterns for NCSG, it is obvious that MG patterns with the longest MGL should be considered as mandatory, i.e. GP #0 and GP #1. These MG patterns are already mandatorily supported for per-UE gap UE’s. For per-FR gap UE’s we propose to define the MG patterns with longest MGL, i.e. GP #12 to GP #15 for FR2 as mandatory for NCSG as well. 
The following proposal is made.
	The set of mandatory MG patterns for NCSG consists of GP #0 and GP #1, already mandatorily supported for per-UE gap UE’s. For per-FR gap UE’s, GP #12 to GP #15 for FR2 are mandatory for NCSG as well. 
NCSG pattern design – Patterns with higher VIRP
The specification of NCSG patterns with higher VIRP was proposed at RAN4 #100-e, and it was agreed to be further studied [2]:
· It is FFS whether to introduce NCSG patterns with longer repetition periodicity (>160ms).
The addition of such NCSG patterns was proposed in the context of measuring deactivated SCells and was considered to improve power efficiency [3].
In our view, NCSG patterns with longer repetition period are valid to be considered given the current maximum repetition period of 160 ms. We propose to limit the number of VIRP’s for this scenario to the set {320 ms, 640 ms, 1280 ms and 2560 ms} to limit the number of additional patterns. The investigation of these NCSG patterns can be progressed, once the NCSG design for the legacy MG patterns is finalized.
The following proposal is made.
	Investigate a limited number of additional NCSG patterns with VIRP > 160 ms for measuring deactivated SCells. VIRP can be selected from the set {320 ms, 640 ms, 1280 ms and 2560 ms) to limit the number of additional patterns. The investigation can be done once the NCSG design for the legacy MG patterns is finalized.
NCSG configuration
RAN4 #100-e agreed to support explicit NCSG configuration. One open issue for further study was left.
· Which are the signalling details for explicit NCSG configuration, i.e. differentiation vs. legacy MG, reuse of MG pattern index
In our view, NCSG configuration should be distinguished from legacy MG configuration. Considering the reuse of MGL, MGRP and gap offset parameters of legacy MG patterns, and taking into account a longer ML, as discussed in section 2.4, a distinction by a single bit, indicating NCSG type, can be considered as starting point. However, RAN2 will design the exact signalling. However, we propose to defer this discussion on signalling details until NCSG pattern design including VIL, ML and interruption requirements as well as the suitable subset of legacy MG patterns for NCSG usage is agreed.
The following proposal is made.
	NCSG configuration should be distinguished from legacy MG configuration with a single bit, indicating NCSG type, as starting point. The signalling details shall be discussed once NCSG pattern design including VIL, ML and interruption requirements as well as the suitable subset of legacy MG patterns for NCSG usage is agreed. 
Regarding the reuse of MG pattern index for NCSG pattern, we do not see any issue. This is independent of the discussion on the subset of mandatory gap patterns for NCSG.
The following proposal is made.
	The gap pattern index from legacy MG can be reused for NCSG.
NCSG applicability and capability support
Regarding per-UE or per-FR NCSG applicability and UE capability support, our view is that both should be specified in Rel-17 aligning to Rel-16. 
Thus, if UE supports NCSG, it is mandated to support MG patterns from per-UE gap patterns #0, #1 for NCSG usage. In case UE supports NCSG and per-FR gap patterns, indicating this via capability, it is mandated to support also per-FR gap patterns #12-15 in FR2 for NCSG usage. 
The following proposal is made.
	Related to NCSG applicability and UE capability support: if UE supports NCSG, it is mandated to support MG patterns from per-UE gap patterns #0, #1 for NCSG usage. In case UE supports NCSG and per-FR gap patterns, indicating this via capability, it is mandated to support also per-FR gap patterns #12-15 in FR2 for NCSG usage.
Another issue was raised at RAN4 #100-e, whether additional NCSG capability (i.e. support of per-FR gap / per-UE gap per supported band combination) should be introduced in Rel-17 [2]: 
	Issue 4-1: whether additional NCSG capability for per-UE and per-FR differentiation is needed on top of existing per-UE and per-FR capability
· Open issues:
· Option 1: no.
· Option 2: yes. Introduce per BC indication of per FR NCSG in Rel-17. The discussion can be postponed till progress is made towards per BC indication for per FR UE capability.



In our view, this will drastically increase the signalling load and thus requires to be studied in terms of feasibility. The overall gain should then be discussed. Furthermore, we are moving towards completion of Rel-17 and other open NCSG issues need to be resolved, hence this aspect should not be considered in Rel-17. 
The following proposal is made.
	RAN4 not to consider any additional NCSG capability other than per-UE gap and per-FR gap in Rel-17. 
Measurement applicability 
RAN4 #100-e continued the discussion on measurement applicability [2]: 
	· FFS: NCSG can be configured simultaneously with legacy MG pattern.
· FFS: NCSG can be pre-configured and will reuse the activation/deactivation mechanism developed for pre-configured measurement gaps.
· FFS: NCSG can be configured and activated together with concurrent measurement gaps.


According to the work plan shifted to second work item phase, simultaneous configuration of NCSG pattern and legacy MG pattern should be supported. For instance, legacy MG is configured to support positioning measurements and NCSG is configured to support intra-frequency, inter-frequency and inter-RAT measurements towards 2G and 3G. 
The following proposal is made.
	NCSG can be configured simultaneously with legacy MG pattern.
Another aspect here is the relation to pre-configured and concurrent measurement gaps. In our view, it is preferable if NCSG can be pre-configured and then rapidly activated / deactivated by the network reusing the same signalling mechanism as developed for pre-configured measurement gaps. 
The following proposal is made.
	NCSG can be pre-configured and will reuse the activation/deactivation mechanism developed for pre-configured measurement gaps.
NCSG provides measurement support through use of an idle receiver and can be regarded as an additional measurement gap. Thus, it is obvious that NCSG should be configurable and usable together with concurrent measurement gaps.
The following proposal is made.
	NCSG can be configured and activated together with concurrent measurement gaps.
Scheduling Restrictions
Related to scheduling restrictions during ML, current scheduling requirements in TS 38.133 for intra-frequency (clause 9.2.5.3) and inter-frequency measurements (clause 9.3.9.3), are also applicable to NCSG in FR1 and FR2.  
The following proposal is made.
When NCSG is configured, then during the ML the existing scheduling restriction requirements defined in TS 38.133 for intra-frequency and inter-frequency measurements in FR1 and FR2 are also applicable.
Signalling
Signalling aspects were discussed further at RAN4 #100-e, and two open issues were defined:
· Which are the necessary information elements to be signalled for NCSG
· Whether signalling can be based on Rel-16 'NeedForGap' signalling structure 
For the first item on necessary information elements, we propose to defer this discussion until NCSG pattern design as well as NCSG applicability and UE capability support are finalized.
The following proposal is made.
	The discussion on necessary information elements for explicit NCSG configuration is deferred until NCSG pattern design as well as NCSG applicability and UE capability support are finalized.
For the second item, the selection of the appropriate signalling structure is up to RAN2 in our view, i.e. whether to reuse the Rel-16 ‘NeedForGap’ signalling ‘structure, can be discussed at a later point in time, when the NCSG pattern design as well as NCSG applicability and UE capability support are finalized.
The following proposal is made.
	The selection of the appropriate signalling structure for informing the network on UE’s capability 	support for NCSG is up to RAN2 and can be discussed at a later point in time, when the NCSG 	pattern design as well as NCSG applicability and UE capability support are finalized in RAN4.
Conclusion
This contribution has discussed some of the open issues for NCSG as listed in the RAN4 #100-e WF [2].
The following proposals are submitted for discussion: 
1. De-prioritize the scenario of NCSG support for measuring dormant SCells.
NCSG supports for supports measuring CSI-RS L3 based inter-frequency measurement with gap.
NCSG is supported both in NR-DC and NE-DC. 
Common NCSG patterns are defined for synchronous and asynchronous network operation. 
Define the relation between ML, MGRP and RRT according to option 1b in [2]:                            ML = MGL – 2*RRT and ML + VIL1 + VIL2 > MGL, if VIL is defined as the number of interrupted slots.
VIL is not a part of NCSG pattern, i.e. only keep measurement length and repetition periodicity in the pattern design, and capture VIL separately as interruption requirements (similar to Table 9.1.2-4 in TS38.133).
Interruption requirements are specified for NCSG patterns in terms of total number of interrupted slots on serving cell in FR1 or FR2 as follows:
	NR 
	Total number of interrupted slots on serving cells in FR1, synchronous operation

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	8 (6+2)
	6 (4+2)
	5 (3+2)
	9 (6+2+1)
	7 (4+2+1)
	6 (3+2+1)

	30
	16 (12+4)
	12 (8+4)
	10 (6+4)
	16 (12+4)
	12 (8+4)
	10 (6+4)

	60
	32 (24+8)
	24 (16+8)
	20 (12+8)
	32 (24+8)
	24 (16+8)
	20 (12+8)



	NR 
	Total number of interrupted slots on serving cells in FR1, asynchronous operation

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	10 (6+4)
	8 (4+4)
	7 (3+4)
	11 (6+4+1)
	9 (4+4+1)
	8 (3+4+1)

	30
	20 (12+8)
	16 (8+8)
	14 (6+8)
	20 (12+8)
	16 (8+8)
	14 (6+8)

	60
	40 (24+16)
	24 (16+16)
	28 (12+16)
	40 (24+16)
	24 (16+16)
	28 (12+16)



	NR 
	Total number of interrupted slots on serving cells in FR2, synchronous operation

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	60
	30 (24+6)
	22 (16+6)
	18 (12+6)
	30 (24+6)
	22 (16+6)
	18 (12+6)

	120
	60 (48+12)
	44 (32+12)
	36 (24+12)
	60 (48+12)
	44 (32+12)
	36 (24+12)



	NR 
	Total number of interrupted slots on serving cells in FR2, synchronous operation

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=5.5ms
	MGL=3.5ms
	MGL=1.5ms
	MGL=5.5ms
	MGL=3.5ms
	MGL=1.5ms

	60
	28 (22+6)
	20 (14+6)
	16 (10+6)
	28 (22+6)
	20 (14+6)
	16 (10+6)

	120
	56 (44+12)
	40 (28+12)
	32 (20+12)
	56 (44+12)
	40 (28+12)
	32 (20+12)



The set of mandatory MG patterns for NCSG consists of GP #0 and GP #1, already mandatorily supported for per-UE gap UE’s. For per-FR gap UE’s, GP #12 to GP #15 for FR2 are mandatory for NCSG as well.
Investigate a limited number of additional NCSG patterns with VIRP > 160 ms for measuring deactivated SCells. VIRP can be selected from the set {320 ms, 640 ms, 1280 ms and 2560 ms) to limit the number of additional patterns. The investigation can be done once the NCSG design for the legacy MG patterns is finalized.
NCSG configuration should be distinguished from legacy MG configuration with a single bit, indicating NCSG type, as starting point. The signalling details shall be discussed once NCSG pattern design including VIL, ML and interruption requirements as well as the suitable subset of legacy MG patterns for NCSG usage is agreed.
The gap pattern index from legacy MG can be reused for NCSG.
Related to NCSG applicability and UE capability support: if UE supports NCSG, it is mandated to support MG patterns from per-UE gap patterns #0, #1 for NCSG usage. In case UE supports NCSG and per-FR gap patterns, indicating this via capability, it is mandated to support also per-FR gap patterns #12-15 in FR2 for NCSG usage.
RAN4 not to consider any additional NCSG capability other than per-UE gap and per-FR gap in Rel-17.
NCSG can be configured simultaneously with legacy MG pattern. 
NCSG can be pre-configured and will reuse the activation/deactivation mechanism developed for pre-configured measurement gaps
NCSG can be configured and activated together with concurrent measurement gaps.
When NCSG is configured, then during the ML the existing scheduling restriction requirements defined in TS 38.133 for intra-frequency and inter-frequency measurements in FR1 and FR2 are also applicable.
The discussion on necessary information elements for explicit NCSG configuration is deferred until NCSG pattern design as well as NCSG applicability and UE capability support are finalized.
The selection of the appropriate signalling structure for informing the network on UE’s capability support for NCSG is up to RAN2 and can be discussed at a later point in time, when the NCSG pattern design as well as NCSG applicability and UE capability support are finalized in RAN4.
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