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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN4 meeting a WF capturing agreements and open issues related to network controlled small gap (NCSG) was approved [1]. 
In this contribution we further analyze the open issues related to the network controlled small gap (NCSG) identified in the last meeting.
2. Use cases and scenarios for using NCSG pattern
The following was agreed regarding use cases and scenarios for NCSG [1].
· 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. 
In NR typically the UE is configured with one or more SCC. To account for traffic load and/or UE power consumption the one or more SCells may often be in deactivation states. Therefore, the measurement on cells of the deactivated SCC is an important scenario for NCSG to avoid invisible interruptions on other serving cells. Therefore, in our view NCSG should also be used for measurements on SCC with deactivated SCell.
We therefore suggest to confirm the following scenario for using NCSG to avoid interruptions in NR:
· Observation # 1: NR UE is typically configured with one or more SCCs. 
· Observation # 2: To account for traffic load and/or UE power consumption the one or more SCells may often be in deactivation states. 
· Proposal # 1: Confirm that the NCSG is also used for the measurements on the SCC with deactivated SCell.
3. NCSG patterns
3.1 Synchronous and asynchronous operation
The following was agreed regarding the NCSG patterns for synchronous and asynchronous operation [1].
· Define NCSG patterns for subset of the legacy MG patterns in [TS38.133 v16.5.0].
· FFS on which subset of legacy MG patterns 
· FFS on RAN4 needs to define separate NCSG patterns for sync and async scenarios
· Option 1 (Ericsson, Nokia, Intel, Qualcomm):  Yes
· Different NCSG patterns for synchronous and asynchronous operations in FR1
· Same NCSG patterns for synchronous and asynchronous operations in FR2.
·  Option 2 (ZTE, OPPO, Huawei,MTK,vivo, CATT): No
· No need to separate NCSG patterns needed for synchronous and asynchronous operations.
· Option 3 (CMCC, MTK, vivo, Apple): same NCSG patterns for synchronous and asynchronous operations, provided that the NCSG pattern only comprise the RF retuning time and ML. Interruption is not captured in VIL(RRT) and specified separately.
There was an agreement that NCSG patterns will be specified for subset of the legacy MG patterns. One open issue is whether the same or different NCSG patterns will be defined for synchronous and asynchronous operations.
There is significant difference between interruption under synchronous and asynchronous operations in FR1. Therefore, it is not efficient to use the worst-case ML (for asynchronous) also for synchronous operation. the same NCSG patterns. We therefore continue supporting option 1. Furthermore, we sggest NCSG patterns are defined for corresponding legacy gap patterns with ID # 0, # 1, #13 and # 14. The reasoning is provided in section 3.2. 
· Observation # 3: There is significant difference between interruption under synchronous and asynchronous operations in FR1. 
· Observation # 4: To avoid unnecessary interruption in synchronous operation it is more efficient to use NCSG pattern specific to synchronous operation in FR1. 
· Proposal # 2: NCSG pattern depends on FR:
· Different NCSG patterns for synchronous and asynchronous operations in FR1
· Same NCSG patterns for synchronous and asynchronous operations in FR2.
· Proposal # 3: Define selected NCSG patterns with larger MGL e.g. 5.5 ms-6 ms.
· Proposal # 4: Define NCSG patterns for synchronous and asynchronous operations corresponding to legacy gap patterns with ID # 0, # 1, #13 and # 14.
3.2 NCSG configuration parameters
The following was agreed regarding the NCSG pattern related paranmeters e.g. VIL, ML etc [1].
· FFS on gap pattern index for NCSG 
· FFS on VIL:
· Option 1a (Qualcomm, Intel, Ericsson, vivo, ZTE, OPPO): VIL should be explicitly defined based on the number of interrupted durations in absolute time 
· Option 1b (Apple, CATT, Qualcomm, ZTE): 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”).

· FFS on ML of NCSG (or the total length of NCSG).
· Option 1: the total length of NCSG (“ML + VIL1+VIL2”) is same as MGL of  the legacy gap
· Option 2: the total length of NCSG (“ML + VIL1+VIL2”) is larger than MGL of the legacy gap and the effective measurement window of NCSG (which is equal to ML) is same as “legacy MGL – 2 *RRT)”. 
Regarding VIL, most companies agreed that VIL1/VIL2 are explicitly defined. The main difference is whether they should be in slots or in absolute time. The motivation of using slots is to define the VIL1/VIL2 based on SCS. We do not see any benefit of defining NCSG parameters based on SCS as it may unnecessary complicate the UE and gNB implementation and lead to large number of NCSG patterns. We therefore support VIL1/VIL2 are defined in absolute time e.g. in ms. 
Regarding ML, one important principle for defining NCSG pattern is to ensure that the entire SMTC window is available during the ML of the NCSG for measurements. This will guarantee that the UE can perform the measurements and meet the measurement requirements like when they are performing using legacy measurement gaps. 
We therefore support option 2 where RF retuning time (RRT) depends on the FR according to TS 38.133 (e.g. sections 9.2.1 and 9.3.1):
· RRT=0.5 ms for FR1 and
· RRT = 0.25 ms for FR2 
Therefore, ML should be: 
· ML = Legacy MGL – 1 ms for FR1 and
· ML = Legacy MGL – 0.5 ms for FR2
VIL1 and VIL2 are at least equal to the RF tuning time. But in practice, VIL1/VIL2 may be longer e.g. considering same value for different SCS, interruption requirements etc. Also, for example, VIL1 and VIL2 depends on whether the NCSG is used in synchronous or asynchronous operation. For asynchronous case the VIL/2 is typically longer than that in synchronous case. The comparison between legacy MG pattern and NCSG in synchronous and asynchronous is illustrated in figure 1:
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Figure 1: Comparison between legacy and NCSG gap patterns
Based on the interruption requirements (table 1), the VIL1/VIl2 for asynchronous case will be one slot longer than those for synchronous case. 
Table 1: Interruption length at transition between active and non-active during DRX
	[image: ]
	NR Slot length (ms)
	Interruption length X (slots)

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5


To reduce number of patterns we propose that VIL1 and VIL2 for FR1 and FR2 are defined agnostic to SCS. Furthermore, for FR2 only one value can be defined for synchronous and asynchronous cases. Therefore, VIL1 and VIL2 can be expressed as shown in table 2:
Table 2: Proposed values of 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


Another implication of VIL1/VIL2 for different scenarios is that the actual duration of the MGL in NCSG becomes longer than the MGL used in legacy gap pattern. We therefore suggest that NCSG patterns are defined only for legacy gaps with larger MGL e.g. 6 ms or 5.5 ms. At least NCSG corresponding to legacy patterns # 0, # 1, #13 and #14 are defined. These patterns are also mandatory from Rel-15.
· Proposal # 5: VIL1 and VIL2 for FR1 and FR2 are defined agnostic to SCS to limit the NCSG patterns.
· Proposal # 6: 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


· Proposal # 7: ML should be sufficiently long enough to contain SMTC window.
· Proposal # 8: ML is defined as follows: 
· ML = Legacy MGL – 2*RRT
· Where: RRT = 0.5 ms for FR1 and 0.25 ms for FR2
4. NCSG configuration
The following was agreed regarding the configuration mechanism of the NCSG pattern [1].
· FFS on explicit configuration for NCSG
· Option 1 (OPPO, Intel) NCSG configuration shall be based on legacy MG configuration 
· Option 1a (MTK, HW, OPPO ) :  Introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG (detail to be left to RAN2).
· Option 2 (CATT, ZTE): Up to RAN2
· FFS other options
In our view regular RRC configuration of NCSG pattern will be supported i.e. configuring all NCSG parameters. 
However, there are several scenarios in which it is beneficial to simply transform the currently configured legacy measurement gap pattern into NCSG pattern. For example if the UE is configured to measure on certain frequency layers which need legacy gaps then the UE will be configured with legacy gap pattern. But if the frequency layers which need legacy gaps are deconfigured then network may prefer to quickly switch to NCSG with the same parameters (e.g. MGRP, MGL etc) as used by the legacy pattern. Therefore, mapping between legacy measurement gaps and NCSG should be defined. This will enable the network to quickly transform the legacy measurement gap pattern to NCSG pattern or vice versa by simply sending an indicator e.g. using 1-bit.
One example of the mapping between legacy measurement gap patterns and NCSG pattern for all NCSG patterns is shown in table 3. This table gives one-to-one mapping between the legacy MG IDs and NCSG IDs. 
Table 3: NCSG Pattern Configurations for synchronous/asynchronous operation and mapping to legacy MG pattern IDs
	Legacy MG pattern ID
	Parameters for NCSG patterns applicable in synchronous/asynchronous network operation

	
	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
	0
	Sync: 1
Async: 2
	5
	Sync: 1
Async: 2
	40

	1
	1
	Sync: 1
Async: 2
	5
	Sync: 1
Async: 2
	80

	2
	2
	Sync: 1
Async: 2
	2
	Sync: 1
Async: 2
	40

	3
	3
	Sync: 1
Async: 2
	2
	Sync: 1
Async: 2
	80

	4
	4
	Sync: 1
Async: 2
	5
	Sync: 1
Async: 2
	20

	5
	5
	Sync: 1
Async: 2
	5
	Sync: 1
Async: 2
	160

	6
	6
	Sync: 1
Async: 2
	3
	Sync: 1
Async: 2
	20

	7
	7
	Sync: 1
Async: 2
	3
	Sync: 1
Async: 2
	40

	8
	8
	Sync: 1
Async: 2
	3
	Sync: 1
Async: 2
	80

	9
	9
	Sync: 1
Async: 2
	3
	Sync: 1
Async: 2
	160

	10
	10
	Sync: 1
Async: 2
	2
	Sync: 1
Async: 2
	20

	11
	11
	Sync: 1
Async: 2
	2
	Sync: 1
Async: 2
	160

	12
	12
	0.75
	5
	0.75
	20

	13
	13
	0.75
	5
	0.75
	40

	14
	14
	0.75
	5
	0.75
	80

	15
	15
	0.75
	5
	0.75
	160

	16
	16
	0.75
	3
	0.75
	20

	17
	17
	0.75
	3
	0.75
	40

	18
	18
	0.75
	3
	0.75
	80

	19
	19
	0.75
	3
	0.75
	160

	20
	20
	0.75
	1
	0.75
	20

	21
	21
	0.75
	1
	0.75
	40

	22
	22
	0.75
	1
	0.75
	80

	23
	23
	0.75
	1
	0.75
	160


Another example of the mapping between legacy measurement gap patterns and NCSG pattern for limited number of the NCSG pattern is shown in table 4. This table mapping between the legacy MG IDs and NCSG IDs are different. But since the relation is defined therefore the UE can determine the NCSG pattern corresponding to the configured legacy pattern when transformation is done by the network e.g. by sending 1-bit transformation command.
Table 4: Mapping between legacy MG patterns and NCSG patterns
	Legacy MG pattern ID
	Parameters for NCSG patterns applicable in synchronous/asynchronous network operation

	
	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)

	FR1:4,
FR2: 12 
	0
	FR1 Sync: 1
FR1 Async: 2
FR2: 0.75
	5
	FR1 Sync: 1
FR1 Async: 2
FR2: 0.75
	20

	FR1:0
FR2:13
	1
	FR1 Sync: 1
FR1 Async: 2
FR2: 0.75
	5
	FR1 Sync: 1
FR1 Async: 2
FR2: 0.75
	40

	FR1:1
FR2:14
	2
	FR1 Sync: 1
FR1 Async: 2
FR2: 0.75
	5
	FR1 Sync: 1
FR1 Async: 2
FR2: 0.75
	80

	FR1:5
FR2:15
	3
	FR1 Sync: 1
FR1 Async: 2
FR2: 0.75
	5
	FR1 Sync: 1
FR1 Async: 2
FR2: 0.75
	160



· Observation # 5: In several scenarios simply transforming the currently configured legacy measurement gap pattern into NCSG pattern or vice versa, will reduce gap setup delay and reduce signaling overheads.
· Observation # 6: Transformation between legacy measurement gap pattern and NCSG pattern requires mapping between legacy measurement gap pattern and NCSG pattern.
· Proposal # 9: Introduce signaling mechanism (details up to RAN2) for enabling network to transform: 
· currently configured legacy measurement gap pattern to corresponding NCSG pattern and
· currently configured NCSG pattern to corresponding legacy measurement gap pattern
· Proposal # 10: Introduce mapping table between legacy measurement gap patterns and corresponding NCSG patterns for the UE and gNB to determine the transform gap pattern. Details of mapping are FFS.
5. Impact on RRM requirements due to NCSG
The following was agreed regarding the impact of the NCSG pattern on RRM requirements [1].
· FFS on Interruption requirements
· Option 1: The interruption requirements in TS38.133 and TS36.133 shall be revisited 
· Option 2: Existing interruption requirements for SCell activation/deactivation can serve as starting point for the study of VIL requirements
· Option 3: the interruption is proposed as following
· Option 3a :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.
· Option 4 
· VIL on active victim serving cells is the number of interrupted slots calculated based on
· Aggressor reference cell RRT, 
· Victim cell SCS, and 
· Sync or async. operation
· Option 5: RAN4 to further discuss the condition, capability and impacts to measurement requirements for UE to use NCSG to control interruptions due to measurement on deactivated SCC or Scell in dormancy
· The existing measurement mode requirements (effective MGRP, data scheduling depends on gap configuration) can be the baseline
The impact on the existing interruption requirements is minimized. Peferably we don’t see any reason to revisit the interruption requirements defined in TS38.133 and TS36.133 when the UE measures without gaps and causes interruption on serving cells. However as compromise we support option 3a. 
NCSG patterns will also be defined as per UE and per FR as the following was agreed regarding per FR and per UE NCSG:
· 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
· CCSF
· Only one layer can be measured for each NCSG occasion, which is the assumption for deriving CSSF
It is reasonable to reuse the existing per FR gap UE capability for NCSG capability. This means UE indicating per FR gap capability also supports per NCSG gaps for that FR if the UE supports NCSG.
· Proposal # 11: 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.
· Proposal # 12: Per FR NCSG reuses the existing per FR UE capability 
6. Measurement applicability
The following was agreed regarding the measurement applicability when NCSG pattern is used [1].
· Defer the discussion on simultaneous configuration of NCSG and legacy MG based on concurrent MG framework to the 2nd stage of this WI.
· FFS on Rx beam limitation
· Option 1. (MTK, Ericsson, Huawei):  NCSG pattern is also supported for FR2 
· Option 1a. (MTK)NW needs to be informed that the inter-frequency measurements with NCSG is CBM or IBM with serving cells in FR2.
· Option 2(CATT) NCSG in FR2 should be deprioritized in current stage.
· FFS on scheduling and measurement restriction
· Option 1 (Ericsson, CATT): When NCSG is configured then during the ML the existing scheduling restriction requirements defined in TS 38.133 shall also apply, 
· Option 1a(Qualcomm): RAN4 to discuss if existing scheduling restrictions of 9.2.5.3.3 for measurement on FR2 intra-frequency cell shall be extended for the use case of measurement on intra- or inter-frequency cell via NCSG instead of legacy MG.
· Option 2(Huawei, OPPO, Intel): Scheduling restriction for NCSG is FFS, and check with RAN2 on the feasibility of informing NW the CBM or IBM between inter-frequency measurements and serving cells in FR2.
In FR2 the UE is typically configured with large number of serving cells to support very high data rate. We therefore don’t see any reason to downpriortize NCSG for FR2. Whether the network needs to be informed by the UE that the inter-frequency measurements with NCSG is CBM or IBM with serving cells in FR2 can be further discussed when basic aspects of NCSG are progressed.
The existing scheduling and measurement restriction requirements defined for FR1 can be reused during ML. However, in FR2 the UE capable of IBM should be able to receive and transmit data during the ML. 
· Proposal # 13: NCSG pattern is also supported for FR2 i.e. NCSG is NOT downpriotized for FR2.
· Proposal # 14: The existing scheduling restriction requirements defined in TS 38.133 for FR1 shall apply during ML when serving and measured carriers are in FR1.
· Proposal # 15: No scheduling restriction is allowed for FR2 during ML when serving carrier and measured carriers are in FR2 and use IBM.
7. Signaling aspects
The following was agreed regarding the signaling needed to introduce NCSG pattern [1].
· FFS on necessary signaling for NCSG 
· Option 1 (Huawei, Qualcomm): Signalling supports for NCSG include at least
· NCSG configuration
· UE capability related to NCSG patterns and per-UE/per-FR NCSG
· UE capability related to need for NCSG for a target carrier
· Option 2 (Nokia, Ericsson, ZTE): Defer these discussions after NCSG pattern design as well as NCSG applicability and UE capability support are finalized
· Other options was not excluded
· FFS on how to consider the relation between NCSG and ‘NeedForGap’?
· Option 1 (Intel, Apple): The “NeedForGap” signaling structure can be reused for NR NCSG as a start point
· Option 1a (MTK, ZTE, Apple):  Rel-17 NCSG capability is reported on top of existing RAN2 ‘NeedForGap’ signaling structure with a new component ‘NCSG’. 
· Option 2 (Ericsson, CMCC, OPPO, Qualcomm):  Don’t reuse Rel-16 ‘NeedForGap’ ignaling for NCSG
· Option 3(Ericsson, CATT, Qualcomm, Nokia, OPPO): Let RAN2 decide NCSG signaling details and any relation between NCSG and ‘NeedForGap’ based on RAN4 technical input on NCSG pattern design
· Note: regardless of the selected option, decision will involve RAN2 feedback
As stated in our earlier contribution that it is not certain at this stage if the “NeedForGap” structure can be reused or some modification is needed e.g. to add separate option of NCSG or replace ‘no gap’ with NCSG [2]. The relation between NCSG and ‘NeedForGap’ signaling structure needs RAN2 expertise. 
One important thing is that the introduction of NCSG signalling should not cause any backward compatibility problem as described in our previous paper in [2]. Therefore, NCSG is defined in a way that the existing signaling for need for gaps is maitined and is comprehensible for the legacy network. While signaling is up toRAN2, but in our view new separate signaling for NCSG is needed without any change to the current signaling structure. 
Lots of  NCSG details are remaining. Therefore, should focus on progressing the NCSG details rather than on signaling details which are anyway RAN2 issue. 
· Observation # 7: NCSG capability signaling should not cause backward compatibility problem for legacy network not comprehending NCSG.
· Proposal # 16: Defer discussion on signaling aspects after NCSG pattern design as well as NCSG applicability and UE capability support are finalized
· Proposal # 17: NeefForGap signaling structure is not reused for NCSG
· Proposal # 18: Let RAN2 decides NCSG signaling details and any relation between NCSG and ‘NeedForGap’ based on RAN4 technical input on NCSG pattern design. 
2. Summary and Proposals
[bookmark: _Hlk23953093]In this paper we have provided further analysis of using NCSG gaps for different use cases and scenarios based on the last WF [1]. Based on the analysis following are the main proposals: 
Scenarios for NCSG patterns:
· Observation # 1: NR UE is typically configured with one or more SCCs. 
· Observation # 2: To account for traffic load and/or UE power consumption the one or more SCells may often be in deactivation states. 
· Proposal # 1: Confirm that the NCSG is also used for the measurements on the SCC with deactivated SCell.
NCSG patterns: synchronous and asynchronous operations:
· Observation # 3: There is significant difference between interruption under synchronous and asynchronous operations in FR1. 
· Observation # 4: To avoid unnecessary interruption in synchronous operation it is more efficient to use NCSG pattern specific to synchronous operation in FR1. 
· Proposal # 2: NCSG pattern depends on FR:
· Different NCSG patterns for synchronous and asynchronous operations in FR1
· Same NCSG patterns for synchronous and asynchronous operations in FR2.
· Proposal # 3: Define selected NCSG patterns with larger MGL e.g. 5.5 ms-6 ms.
· Proposal # 4: Define NCSG patterns for synchronous and asynchronous operations corresponding to legacy gap patterns with ID # 0, # 1, #13 and # 14.
NCSG patterns: configuration parameters:
· Proposal # 5: VIL1 and VIL2 for FR1 and FR2 are defined agnostic to SCS to limit the NCSG patterns.
· Proposal # 6: 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


· Proposal # 7: ML should be sufficiently long enough to contain SMTC window.
· Proposal # 8: ML is defined as follows: 
· ML = Legacy MGL – 2*RRT
· Where: RRT = 0.5 ms for FR1 and 0.25 ms for FR2
[bookmark: _Hlk68195532]NCSG configuration mechanism:
· Observation # 5: In several scenarios simply transforming the currently configured legacy measurement gap pattern into NCSG pattern or vice versa, will reduce gap setup delay and reduce signaling overheads.
· Observation # 6: Transformation between legacy measurement gap pattern and NCSG pattern requires mapping between legacy measurement gap pattern and NCSG pattern.
· Proposal # 9: Introduce signaling mechanism (details up to RAN2) for enabling network to transform: 
· currently configured legacy measurement gap pattern to corresponding NCSG pattern and
· currently configured NCSG pattern to corresponding legacy measurement gap pattern
· Proposal # 10: Introduce mapping table between legacy measurement gap patterns and corresponding NCSG patterns for the UE and gNB to determine the transform gap pattern. Details of mapping are FFS.
Impact on RRM requirements due to NCSG:
· Proposal # 11: 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.
· Proposal # 12: Per FR NCSG reuses the existing per FR UE capability 
Measurement applicability:
· Proposal # 13: NCSG pattern is also supported for FR2 i.e. NCSG is NOT downpriotized for FR2.
· Proposal # 14: The existing scheduling restriction requirements defined in TS 38.133 for FR1 shall apply during ML when serving and measured carriers are in FR1.
· Proposal # 15: No scheduling restriction is allowed for FR2 during ML when serving carrier and measured carriers are in FR2 and use IBM.
Signaling aspects:
· Observation # 7: NCSG capability signaling should not cause backward compatibility problem for legacy network not comprehending NCSG.
· Proposal # 16: Defer discussion on signaling aspects after NCSG pattern design as well as NCSG applicability and UE capability support are finalized
· Proposal # 17: NeefForGap signaling structure is not reused for NCSG
· Proposal # 18: Let RAN2 decide NCSG signaling details and any relation between NCSG and ‘NeedForGap’ based on RAN4 technical input on NCSG pattern design. 
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