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This email discussion includes agenda item 8.11.2.3 for NCSG in R17 measurement gap enhancement.
Topic #1: NCSG design
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117353
	CATT
	Discussion on Network Controlled Small Gap (NCSG)
Proposal 1: NCSG can be used for CSI-RS based inter-frequency measurement with gap. 
Proposal 2: No need to define use case for different UE capability and NW configuration. What we need to discuss here is the measurement requirements based on NCSG. 
Proposal 3: NCSG can be supported for NR-DC and NE-DC. 
Proposal 4: The set of mandatory gap patterns should be discussed after the NSCG patterns are defined. 
Proposal 5: NCSG cannot be configured with legacy gap simultaneously without considering concurrent gaps. 
Proposal 6: Postpone the joint discussion with concurrent gaps and pre-configured MG until each item is settled. 
Proposal 7: Define same NCSG patterns for sync and async scenarios NCSG is defined as absolute time. 
Proposal 8: The NCSG pattern is defined as MLNCSG = MGLlegacy – 2*RRT and MGLNCSG = MLNCSG + RRT + RRT = MGLlegacy, while the interruption requirements are defined as the length of VIL. 
Proposal 9: The NCSG patterns are defined as the Table 1.  
Proposal 10: No additional NCSG capability for per-UE and per-FR differentiation is needed. 
Proposal 11: A new capability for support of NCSG is needed to indicate whether a UE supports NSCG patterns. 
Proposal 12: For the indication of the need for NCSG, we are fine to extend the signaling NeedForGap to include NCSG indicating whether NCSG is required for SSB based measurement. But the final decision can be left to RAN2. 
Proposal 13: For the configuration of NCSG, we are fine to configure NCSG in existing MeasGapConfig or define a new signaling e.g. NcsgConfig. It can be left to RAN2. 
Proposal 14: Do not introduce mapping table between legacy measurement gap patterns and corresponding NCSG patterns. NCSG and legacy gap are configured independently. 
Proposal 15: Define a new CSSF dedicated for NCSG measurement. The principle of CSSF definition for legacy gap can be the baseline. 
Proposal 16: When NCSG is configured then during the ML the existing scheduling restriction requirements defined in TS 38.133 shall also apply. 
Proposal 17: Define the interruption requirements (VIL) as below. 
	SCS
	Synchronous
	Asynchronous

	 
	interruption length before measurement
	interruption length before measurement

	15KHz 
	1 slot
	2 slots

	30KHz 
	2 slots
	3 slots

	60KHz 
	3 slots
	4 slots

	120KHz 
	6 slots
	7 slots




	R4-2117460
	Apple
	On network controlled small gap
Observation 1: in FR2, since neither per-CC gap nor IBM operation within a band is supported, NCSG cannot be used if UE is configured with inter-band CA.
Observation 2: even if UE is not working in inter-band CA, NCSG cannot be used if UE is configured with inter-band MO and intra-band gap-based MO.
Observation 3: even if UE supports IBM, the use case of NCSG in FR2 is still quite limited. It can only be used when UE is not working in inter-band CA and there is only inter-band inter-frequency MO and no any intra-band MO which is gap-based such as intra/inter-frequency measurement with gap.
Observation 4: support of NCSG in FR2 depends on CA/DC configuration and the configured MO. However, MO can be dynamically updated, while UE capability indicating support of NCSG will be reported based on CA/DC configuration (most likely before CA/DC configuration).
Proposal 1: given the observations above, RAN4 postpones NCSG in FR2 to future release.
Proposal 2: NCSG for measurement on dormant SCell is not considered in this work item.
Proposal 3: NCSG for CSI-RS based inter-frequency measurement with gap is not considered in this work item.
Proposal 4: allow UE reporting different capabilities (gap, no-gap-with-interruption, no-gap-no-interruption) for different BC. UE measurement under concurrent gaps need to be defined if NCSG + concurrent gaps are supported in this work item.
Proposal 5: from RAN4 perspective, NCSG can be supported in NR-DC and NE-DC as well.
Proposal 6: Existing gap applicability in Rel-16 for NR-only measurements and mandatory gap patterns is re-used for NCSG capable UEs.
Proposal 7: RAN4 shall conclude whether hybrid operation among pre-MG, concurrent gaps and NCSG is supported in R17 in this meeting.
Proposal 8: ask RAN2 to take hybrid operations into account in RRC signalling design for forward compatibility.
Proposal 9: 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).
Proposal 10: no need to define separate NCSG patterns for sync and async. Different VIL shall be defined separately for sync and async.
Proposal 11: ML + VIL1 + VIL2 > MGL.
Proposal 12: no dedicated NCSG capability is needed for per-UE and per-FR differentiation.
Proposal 13: define a new CSSF dedicated for NCSG measurement. If hybrid operation among pre-MG, concurrent gaps and NCSG is considered, then extra work is expected.
Proposal 14: if NCSG is used for measurement deactivated SCC, then interruption shall only be allowed within VIL.
Proposal 15: optimization is needed if NCSG is only used for measurement on deactivated SCC, since measCycleSCell can be up to 1280sf while the longest VIRP is only 160ms. Details can be further discussed.
Proposal 16: RAN4 shall inform RAN2 with RAN4 agreement regarding NCSG design.

	R4-2117605
	MediaTek inc.
	Discussion on NCSG
Proposal 1: UE should not claim the support of NCSG on the target band which shares common beam with any of UE’s serving cells in FR2.
Proposal 2: CQI measurements for dormant SCells are not expected to be done via NCSG.
Proposal 3: RAN4 to decide whether RRM measurements for dormant SCells should be done via NCSG.
Proposal 4: When NCSG is configured to UE, UE will perform measurement within NCSG for those bands that can be measured without any interruption and those bands that can be measured with NCSG.
Proposal 5: When legacy gap is configured to UE, UE will perform measurement within gap for all target inter-frequency/RAT layers.
Proposal 6: If the SSB of the inter-frequency layer is within UE’s active BWP, whether UE can perform gapless measurement is determined by Rel-16 feature 9-4 ‘SSB based inter-frequency measurement without measurement gap’. Otherwise, it is determined by NCSG reporting.
Proposal 7: Introduce a separate UE capability reporting for supported NCSG patterns. NCSG patterns #0 and #1 should be mandatory for all UEs which support NCSG.
Proposal 8: NCSG gap pattern #n should share the same ML duration of legacy gap pattern #n.
Proposal 9: RAN4 to agree on the length of the preparation time for UE to start/stop measurement. The preparation time contains the RF re-tuning and BB resource re-allocation time.
Proposal 10: The interrupted slots by NCSG gap are calculated based on the location and duration of RF re-tuning time.
Proposal 11: Do not introduce additional NCSG capability for per-UE and per-FR differentiation, unless there is a strong concern.
Proposal 12: RAN4 to suggest RAN2 to follow the same UE capability report frame work as NeedforGap, i.e., report only after RRC re-configuration.
Proposal 13: Allow UE to report the NCSG capabilities separately for different target bands for measurement.
Proposal 14: The UE capability reporting for NCSG should allow UE to further indicate whether interruption is needed or not when ‘no-gap’ is reported for a certain band.
Proposal 15: Introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG (detail to be left to RAN2).
Proposal 16: Introduce a separate CSSF for NCSG.
Proposal 17: For those frequency layers that can be measured without MG nor NCSG, UE is assumed to only measure them outside of NCSG occasions.
Proposal 18: The interruption for de-activated SCell measurement is not applicable to the UEs configured with NCSG.

	R4-2117628
	Qualcomm, Inc.
	On NCSG requirement
Proposal 1: NCSG is applicable in FR2 only when the following conditions hold:
· The serving cell(s) and the target cell are on different bands.
· UE is performing IBM on the serving cell band and the target cell band.
· UE has a spared chain for target cell measurement.
Proposal 2: Add an IE similar to NeedForGapInfoNR with the supports of intra-frequency and each bands reported separately.
Proposal 3: UE can report supporting per-FR NCSG or per-UE NCSG, and network can configure per-UE NCSG or per-FR NCSG accordingly. 
Proposal 4: The signaling design needs to support simultaneously configuring legacy MG for positioning measurement and NCSG.
Proposal 5: NCSG pattern index can follow legacy MG pattern index with corresponding MGL and MGRP. No additional patterns for NCSG are needed. Mandatory NCSG patterns are the patterns corresponding to legacy GP 0 and 1.
Proposal 6: VIL can be longer than RRT.
Proposal 7: The UL transmission on the slot right after VIL1 and VIL2 is up to UE implementation.
Proposal 8: Scheduling restriction is not necessary except the VILs and UL transmission limitation after each VIL. 
Proposal 9: Captures ML and VIRP in the NCSG patterns.
Proposal 10: From requirement perspective, RAN4 only considers the follow cases:
Network configures per UE NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG for a per-UE gap UE. Network doesn’t configure legacy gap for this UE except the ones for positioning measurement.
Network configures per FR NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG in the FR for per-FR gap UE. Network doesn’t configure legacy gap in this FR for this UE except the ones for positioning measurement.
Proposal 11: Reuse legacy gap CSSF for NCSG when NCSG is configured.
Proposal 12: Do not consider dormant Scell, CSI-RS and NR-DC/EN-DC use cases in R17 NCSG.

	R4-2117697
	CMCC
	Discussion on Network Controlled Small Gap
Proposal 1: at least the NCSG patterns corresponding to the mandatory legacy gap patterns (gap pattern #0, 1, 2, 3, 11, 13, 14, 17, 18, 19) need to be mandatory for UEs supporting NCSG. 
Proposal 2: For NCSG, it is proposed to introduce new signalling (separately from NeedForGap).
Proposal 3: considering that whether gap is needed or not is indicated by NeedForGap, the new signalling can be further used to indicate support of following cases
· Case 1: no-gap-with-interruption (or NCSG)
· Case 2: no-gap-no-interruption
Proposal 4: it is proposed not to consider VIL as a part of NCSG pattern. And VIL can be captured separately as interruption requirements.
Proposal 5: it is proposed that same NSCG pattern is applied for synchronous and asynchronous operation, if VIL is not captured in NCSG pattern.
Proposal 6: it is proposed that the interruption is defined separately for synchronous and asynchronous, if VIL is captured separately from the NCSG pattern as interruption requirements.
Proposal 7: it is proposed to capture the RRT time in RAN4 spec, similar as we did for switching time for measurement gap. 

Observation 1: if VIL is defined as the equivalent time of the interrupted slots, and different NCSG pattern for synchronous and asynchronous operation is adopted, there may be too many NSCG patterns.
Observation 2: if VIL is defined as the equivalent time of the interrupted slots, and same NCSG pattern for synchronous and asynchronous operation is designed, the benefit of introducing NCSG for synchronous scenario will be sacrificed.

	R4-2117797
	vivo
	Further considerations on network controlled small gap
Proposal 1: NCSG should not be used for dormant SCell. 
Proposal 2: Do not design NCSG for legacy NR measurement gap when the MGL of that legacy measurement gap is less than a particular threshold, that threshold could be 4ms for FR1 and 3.5ms for FR2, i.e., MGL< 4ms for FR1 and MGL<3.5ms for FR2 
Proposal 3: Larger subset could be defined besides the mandatory subset, and whether a UE support NCSG patterns defined in this larger subset however outside the mandatory subset could depend on UE capability. 
Proposal 4: Separate NCSGs could be defined for synchronous and asynchronous cases at least for FR1 for the set of mandatory NCSG patterns. 
Proposal 5: Using option 2, i.e., Keep VIL as a part of the NCSG pattern for this issue.
Proposal 6: Prefer option 3 for the issue whether to replace VIL (visible interruption length) with RRT.
Proposal 7: using option 2 for NCSG pattern, i.e., the total length of NCSG (“ML + VIL1+VIL2”) is same as MGL of the legacy gap
Proposal 8: Do not define additional NCSG capability on top of existing per-UE and per-FR capability

	R4-2118015
	Intel Corporation
	Discussion on NCSG in NR
Proposal 1: These two use cases of NR NCSG below can be deprioritized. 
· Measurement on dormant SCell.
· CSI-RS based inter-frequency measurement 
Observation 1: The new UE capability to support more than one RF chain and not allowed any interruption out of VIL of NCSG can be introduced in Rel17.
Observation 2: After the new UE capability for NCSG is defined, the requirements of measurements with gap for UE depending on its capability (e.g. legacy MG, NCSG) can be defined.
Proposal 2: NCSG patterns with the longer MGRP can be deferred to the further release.
Proposal 3: The set of mandatory NCSG patterns can be :
	Gap Pattern Id
	Measurement Gap Length (ML, ms) + 2* VIL
	Measurement Gap Repetition Period
(VIRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80



Observation 3: Different NCSG patterns are needed for synchronous and asynchronous operations at least in FR1
Proposal 4: VIL in NR NCSG for the different FR can be defined as:

	
	VIL in Sync (ms)
	VIL in Async(ms)

	FR1
	1
	2

	FR2
	0.75


Proposal 5: For the NCSG pattern which reused from the legacy MG pattern, the dependency of the MG parameters can be:
· VIRP = MRGP
· ML+VIL1+VIL2=MGL
Observation 4: When NCSG is used for the measurement on the deactivated SCells, the patterns with short VIRP shall be avoided.
Proposal 6: The interruption requirements during measurements on SCC defined in TS38.133 and TS36.133 shall be revisited because of NCSG is used
Proposal 7: The interrupted slots of serving cells (Table 9.1.2-4 and 9.1.2.-5 in TS38.133) can be FFS up to the basic NCSG pattern design finalized. 
Proposal 8: The “NeedForGap” signaling framework can be reused for NR NCSG as a start point.

	R4-2118388
	OPPO
	On NCSG for NR_MG_enh
Observation 1: Whether separate NCSG patterns are needed for synchronous and asynchronous cases depends on whether VIL is considered as a part of NCSG pattern.
Proposal 1: For a NCSG capable UE, no additional signalling is needed to indicate support the NCSG pattern and per-FR NCSG capability. 
· Per-FR NCSG is supported if per-FR MG is supported
· The NCSG patterns corresponding to the supported MG patterns are also supported. 
· The NCSG patterns corresponding to the mandatory MG patterns are also mandatory.
Proposal 2: New signalling separate from “NeedForGap” is introduced to indicate the support of NCSG.
Proposal 3: Not consider VIL as a part of NCSG pattern.
Proposal 4: Not define separate NCSG patterns for synchronous and asynchronous cases.
Proposal 5: Support option 1a: ML = MGL – 2*RRT and ML + VIL1 + VIL2 > MGL
Proposal 6: Support option 2 for scheduling restriction requirements and FFS whether UE and/or network capability should be considered.

	R4-2118692
	CATT
	Draft CR on Network Controlled Small Gap (NCSG)

	R4-2119115
	ZTE Corporation
	Views on NCSG
Observation 1: If only L3 measurement operation is needed and without need of other receiving/transmitting operation for the target cell, then NCSG can be applied.
Proposal 1: Not support applying NCSG to the use case of measurement on dormant SCell.
Proposal 2: Not support applying NCSG to the use case of CSI-RS based inter-frequency measurement with gap. 
Proposal 3: Some revise should be added into the table in Option 1. The revised table is as follows:
	           NW config
UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: 
MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed Measurement within MG

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG Measurement within NCSG with only NCSG interruption allowed
	Measurement outside MG Measurement within MG


Proposal 4: For the last three FFS, postpone them until the combination consideration of pre-configured MG, concurrent MGs, NCSG.  
Proposal 5: It is not recommended to introduce a larger measurement period. Unless some specific use case can be proposed.
Proposal 6: Until the VIL, ML requirements clarified, how to indicate the support of NCSG patterns can be determined.
Proposal 7: For the situation that VIL not be included in NCSG patttern, it is no need to define NCSG seperate patterns for sync and async.
Proposal 8: We prefer Option 1, i.e. Not consider VIL as a part of NCSG pattern.
Proposal 9: VIL and RRT can be defined separately.
Proposal 10: Option 3 is preferred by us, i.e. Define MGLNCSG as MLNCSG + 2* RRTNCSG. which is more appropriate. 
Proposal 11: No additional NCSG capability for per-UE and per-FR differentiation is needed.
Proposal 12: We prefer Option 2, i.e. adding a new element ‘no-gap-with-interruption’ into the existing 'NeedForGap' mechanism.
Proposal 13: Option 2 is preferred by us, i.e. introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG (detail to be left to RAN2).

	R4-2119351
	Huawei, Hisilicon
	Discussion on NCSG
Proposal 1: Additional UE capability to indicate support for NCSG in FR2 is not needed.
Proposal 2: NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band.
Proposal 3: NCSG can be used for RRM but not CSI measurement for dormant SCell.
Proposal 4: Support NCSG for all MR-DC scenarios, i.e. EN-DC, NE-DC and NR-DC.
Proposal 5: RAN4 to define UE measurement requirements with different UE capabilities and NW configurations as in Table 1.
Table 1: UE measurement requirements with different UE capabilities and NW configurations
	                NW config

UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG
	Measurement outside MG


Proposal 6: Define MLNCSG from legacy gap patterns by MLNCSG = MGLlegacy – 2*RRTlegacy
· NCSG patterns 0-11: MLNCSG = MGLlegacy – 1 (ms)
· NCSG patterns 12-23: MLNCSG = MGLlegacy – 0.5 (ms)
Proposal 7: RRT is included a parameter for NCSG pattern, and the value of RRTNCSG is 1ms for NCSG pattern 0-11 and 0.75ms for NCSG pattern 12-23. 
Proposal 8: RAN4 not to introduce NCSG patterns with VIRP longer than 160ms.
Proposal 9: Re-use the UE capability for legacy MGP for NCSG patterns. The set of mandatory NCSG patterns is same as that for legacy MGPs.
Proposal 10: Define same NCSG patterns for sync and async cases.
Proposal 11: Define a per BC indication for per FR NCSG.
Proposal 12: Define a new framework for NW to inquire and for UE to report the measurement capability, independent from the Rel-16 NeedForGap framework, which allows UE to report measurement capability for the following 3 cases:
· Case 1: gap 
· Case 2: no-gap-with-interruption (or ncsg)
· Case 3: no-gap-no-interruption (or no-gap-no-ncsg)
Proposal 13: UE is allow to report different capabilities among ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’ for different bands.
Proposal 14: Use the same index for legacy MGP and its corresponding NCSG pattern, and introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG.
Proposal 15a: No need to further consider RTD between time reference cell and victim cell in the VIL requirements for NCSG.
Proposal 15b: Whether to transmit in the L UL slot immediately after VIL1 is up to UE implementation.
Proposal 16a: When deactivated SCC and dormant SCC measurement are based on NCSG, they should be considered in the CSSF within NCSG.
Proposal 16b: The requirements apply provided that SMTC or CSI-RS on deactivated and dormant SCC are within ML of NCSG.
Proposal 17: When NCSG is configured, for a frequency layer that can be measured without MG, Kp = 1/(1- (SMTC period /VIRP)) applies when SMTC period < VIRP; when SMTC period >= VIRP, the frequency layer should be measured within NCSG and be accounted in the CSSF calculation.
Proposal 18: For measurement with NCSG, 
· For intra-frequency measurement, existing scheduling restriction requirements apply.
· For inter-frequency measurement and the target carrier and the serving cell are in same band, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
· For inter-frequency measurement and the target carrier and the serving cell are in different bands, all symbols in SMTC windows are restricted when scheduling restrictions apply, and whether scheduling restrictions apply depends on UE capability.
NW should be informed whether UE needs scheduling restriction or not for a combination of an inter-frequency target carrier and a serving cell.

	R4-2119395
	Nokia, Nokia Shanghai Bell
	Discussion on Network Controlled Small Gaps for NR
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.

	R4-2119453
	Ericsson
	Further analysis of network controlled small gap
Scenarios for NCSG patterns:
· Observation # 1: SCC with dormant SCell is an important use case since interruptions are periodic and invisible to the network 
· Proposal # 1: NCSG is also used for the measurements on the SCC with dormant SCell.
NCSG patterns applicability:
· Observation # 2: NCSG configured simultaneously with legacy MG pattern is type of concurrent MG and need further discussion. The combination of features is not part of the current phase of the WG.
· Observation # 3: Pre-configured NCSG needs further discussion and is not part of the current phase of the WG.
· Observation # 4: NCSG configuration simultaneously with concurrent measurement gaps need further discussion and is not part of the current phase of the WG.
· Proposal # 2: Existing gap applicability in Rel-16 for NR-only measurements and mandatory gap patterns is re-used for NCSG capable UEs.
· Proposal # 3: If UE supports NCSG, then it is mandated to support at least MG patterns #0, #1, #13 and #14, for NCSG usage. The UE further may further indicate support for MG patterns #4-9, #12, #15.19 for NCSG via UE capability. Support for per UE gap depends on UE’s per-FR gap capability.
· Proposal #4: NCSG configuration simultaneously with legacy MG pattern is not supported in the current phase of the WI.
· Proposal #5: Pre-configured NCSG is not supported in the current phase of the WI.
· Proposal #6: NCSG configuration simultaneously with concurrent measurement gaps is not supported in the current phase of the WI.
NCSG patterns: synchronous and asynchronous operations:
· Observation # 5: There is significant difference between interruption under synchronous and asynchronous operations in FR1. 
· Observation # 6: To avoid unnecessary interruption in synchronous operation it is more efficient to use NCSG pattern specific to synchronous operation in FR1. 
· Proposal # 7: 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.
NCSG patterns: configuration parameters:
· Observation # 7: RRT is already defined as 0.5 ms for FR1 and 0.25 ms for FR2 for legacy gaps in TS 38.133. 
· Observation # 8: It is unclear how NCSG operation is impacted due to any RTD between time reference cell and victim cell.
· Observation # 9: It is up to the UE implementation whether to transmit in the uplink occurring after the measurement gap in case of legacy gaps.
· Proposal # 8: Introduce at least one NCSG pattern for repetition periodicity longer than 160 e.g. 640 ms or 1280 ms.
· Proposal # 9: A subset of mandatory NCSG patterns for UEs supporting NCSG are defined. 
· Proposal # 10: Define NCSG patterns for synchronous and asynchronous operations corresponding to legacy gap patterns with ID # 0, # 1, #13 and # 14 as mandatory patterns.
· Proposal # 11: Do not define VIL as a part of NCSG pattern instead it is captured in terms of number of interrupted slots.
· Proposal # 12: Do not need to again capture RRT (0.5 ms for FR1 and 0.25 ms in FR2), which already exists in TS 38.133.
· Proposal # 13: It may be up to the UE implementation whether to transmit in the uplink occurring immediately after VIL1.
[bookmark: _Hlk68195532]NCSG configuration and transformation mechanism:
· Observation # 11: Transformation between legacy measurement gap pattern and NCSG pattern requires mapping between legacy measurement gap pattern and NCSG pattern.
· Proposal # 14: Support the explicit configuration for NCSG (detail to be left to RAN2).
· Proposal # 15: Support 1-bit signaling mechanism 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 # 16: Introduce mapping table between legacy measurement gap patterns and corresponding NCSG patterns for the UE and gNB to determine the transform gap pattern. 
NCSG capability:
· Observation # 12: NCSG capability signaling should not cause backward compatibility problem for legacy network not comprehending NCSG.
· Proposal # 17: No additional NCSG capability for per-UE and per-FR differentiation is needed on top of existing per-UE and per-FR capability.
· Proposal # 18: Introduce new signalling (separately from NeedForGap) to indicate support of NCSG.
· Proposal # 19: Leave it for RAN2 to decide signaling details to indicate support of NCSG. 
Impact on RRM requirements due to NCSG:
· Proposal # 20: Define a new CSSF dedicated for NCSG measurement.
· Proposal # 21: No interruption requirements are allowed due to measurement on deactivated SCC or due to measurement on any carriers using NCSG. Other existing interruption requirements defined in TS 38.133 are allowed e.g. due to BWP switching, SCell activation/deactivation, PSCell addition/release etc.
· Proposal # 22: The existing scheduling restriction requirements defined in TS 38.133 for FR1 shall apply during ML when serving and measured carriers are in FR1. No scheduling restriction is allowed for FR2 during ML when serving carrier and measured carriers are in FR2 and use IBM.
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Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1: Scenarios and use cases
Issue 1-1: NCSG for CSI-RS based inter-frequency measurement with gap
· Whether to support NCSG for CSI-RS based inter-frequency measurement with gap
· Option 1: yes (CATT, Nokia)
· Option 1a: yes. NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band. (HW)
· Option 2: no (Apple, QC, Intel, ZTE)
· Recommended WF
· Discussion is needed.
· 1st round Comment collection:
	Company
	Comments

	MTK
	We are fine with Option 2. 
Perhaps RAN4 can prioritize all SSB-based requirement first. Once SSB-based requirements are done, extending to CSI-RS L3 measurement should be very straightforward.

	QC
	We support option 2, RAN4 should prioritize SSB-based NCSG and finish WI on time.

	Huawei
	Option 1a.
NCSG is more about whether UE has spare RF/BB resource for the measurement, while it does not matter which RS is measured. 

	Intel
	Option 2. Our main concern on these additional cases are timeline issue since we need focus on more essential open issues so far. 

	OPPO
	Option 2. CSI-RS based inter-frequency measurement in Rel-16 requires MG and whether NCSG is sufficient for inter-frequency CSI-RS measurement needs further discussion. We prefer to de-prioritize it.

	ZTE
	Support Option 2.
For CSI-RS based inter-frequency measurement with gap, according to the UE capability, maybe additional cell timing determination should be performed. In such case, the UE needs to perform associated SSB detection so as to identify the cell timing. Which is different from SSB based measurement. So, we can not extend the applying of NCSG to CSI-RS based inter-frequency measurement blindly.

	E///
	We support Option 2. RAN4 should first complete NCSG for the basic requirements which are based on SSB.

	CATT
	Support option 1. 
Same view as Huawei. And NCSG can be used for the current gap based measurement regardless RS type. There is no reason to preclude CSI-RS measurement. 

	Apple
	We prefer option 2. Considering gap-less CSI-RS L3 inter-freq measurement is not supported yet, we don’t it is essential to support NCSG based CSI-RS L3 inter-freq measurement.

	Nokia
	Option 1 and 1a. We agree with Huawei, that NCSG should support not only SSB measurements. This needs to be taken into account in the interruption requirements, so we are not sure about the cell timing comment from ZTE.



Issue 1-2: NCSG for dormant SCell
· Whether to support NCSG for dormant SCell operation
· Option 1: yes (Ericsson)
· Option 2: no (Apple, QC, Vivo, Intel, ZTE, Nokia)
· Option 3: partially no.
· Option 3a: no for CQI measurements. Yes for RRM measurement. (HW)
· Option 3b: no for CQI measurements. FFS on RRM measurement. (MTK) 
· Recommended WF
· Companies are encouraged to discussed CQI measurement and RRM measurement separately.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 3 (3a or 3b is fine to us)
· On CQI, the RS is not guaranteed to be always confined in a certain time-domain window like SMTC. Therefore it is not suitable to perform measurement via NCSG. 
· L3 RRM measurement should be fine. 

	QC
	Support option 2, RAN4 should finalize requirement for basic case before discussing the additional use cases.

	Huawei
	Option 3a.
We see no clear reason why RRM measurement for SCell in dormancy cannot be performed with NCSG.

	Intel
	Option 2. 
And have same concerns on the timeline for more additional use cases. Especially as NCSG can’t support perc, the using scenario for the dormant SCell will be more limited. 

	vivo
	Option 2. Can compromise for 3a or 3b

	OPPO
	Option 2.

	ZTE
	Support Option 2.
For dormant SCell, besides L3 measurement, UE still needs to perform L1 measurement so as to acquire beam management, CSI acquirement and tracking, which can not be done within NCSG, so we suggest the use cases of NCSG not including the measurement on dormant SCell.

	E///
	Option 3a is fine for us.

	Apple
	We are fine with either option 2 or 3a.

	Nokia
	Option 2. We can compromise to option 3a or 3b, but would like to assign lower priority for the dormant SCell use case altogether.



Issue 1-3: NCSG under NE-DC and NR-DC
· Whether NCSG can be supported in NE-DC and NR-DC
· Option 1: yes (CATT, Apple, HW, Nokia)
· Option 2: no (QC)
· Recommended WF
· According to majority’s view, please proponents of option 2 check if can compromise to option 1.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Neither Options are supported. We need to send an LS to ask RAN2. 
This is essentially a RAN2 discussion. The bottleneck for NCSG in DC is whether CG#1 knows about the addition/release of the SCells in CG#2. If there are too many SCells in CG#2, UE may not have sufficient IDLE RF chains to further support NCSG. Therefore, CG#1 needs to know this. UE may need to report the updated capabilities to both PCell and PSCell after RRC reconfiguration, or PCell and PSCell have to share the capability reported by UE.

	QC
	Option 1 implies that requirement needs to cover NE-DC and NR-DC cases. Based on our understanding, RAN2 Needforgap covers NR-SA only. Since NCSG mostly follows Needforgap framework, we first need to identify what additional requirements are needed for NE-DC and NR-DC (and EN-DC?), then see if it is practical to include them in scope. 
And before we get to NE-DC and NR-DC, finalizing requirements for NR-SA should be prioritized.

	Huawei
	Technically if NCSG is supported for NR SA and EN-DC, there is no clear reason why it cannot be supported in NE-DC and NR-DC. Also from UE measurement perspective, we do not see clear issue to support NCSG in MR-DC. 
Therefore, we suggest that NCSG is supported in NR SA and all MR-DC scenarios (EN-DC, NE-DC and NR-DC), based on the scope of WID.

	Intel
	Both options  are fine for us. But for option 1 we can identify what the main additional efforts needed if NE-DC and NR-DC (e.g. the signaling , RRM requirements). 

	ZTE
	Agree with MTK, we also agree to send LS to ask RAN2 and volunteer to draft LS. 
For DC scenario, gap reconfiguration, MO reconfiguration and SCell addition/release, all the three types of update should be considered comprehensively. Whether one CG can know the other CG’s configuration update? Which type of configuration update would happen more frequently? After all these details clarified, RAN4 can conclude between Option 1 and Option 2. So, listening to the suggestion from RAN2 is an efficient choice.

	E///
	Option 1. We also fine to send LS to RAN2. 

	CATT
	Support option 1 based on the scope of WID. And we are fine to send LS to RAN2. 

	Apple
	Seems most concern on option 1 focus on difference between NR SA and NR DC (including NE-DC and NR-DC). The reason we proposed option 1 is that we assumed EN-DC is to be supported since in the last meeting companies only had concern on NE-DC and NR-DC. However, after further check with RAN2, we found that NeedForGap in EN-DC is not supported. Thus we don’t need to support NCSG in EN-DC as well. Following this logic, we are fine with option 2.
Anyway, we are also fine to send LS to RAN2.

	Nokia
	We can investigate further option 1 and we share Qualcomm’s view. In fact, NR SA support has priority in our view.



Issue 1-4: joint discussion with concurrent gaps and pre-configured MG
· Issue 1-4-1: signalling design
· Option 1: RAN4 shall ask RAN2 to take hybrid operations (among Pre-MG, NCSG and concurrent gaps) into account in RRC signalling design for forward compatibility. (Apple)
· Option 2: The signaling design needs to support simultaneously configuring legacy MG for positioning measurement and NCSG. (QC)
· Issue 1-4-2: RAN4 requirements
· Option 1: Postpone the joint discussion with concurrent gaps and pre-configured MG until each item is settled (CATT, Ericsson)
· Option 2: NCSG can be configured simultaneously with legacy MG pattern, Pre-MG and concurrent gaps. (Nokia)
· Recommended WF
· Discuss in thread #221.

Issue 1-5: NCSG in FR2
· Option 1: postpone NCSG in FR2 to future release (Apple)
· Option 2: UE should not claim the support of NCSG on the target band which shares common beam with any of UE’s serving cells in FR2. (MTK)
· Option 3: NCSG is applicable in FR2 only when the following conditions hold: (QC)
· The serving cell(s) and the target cell are on different bands.
· UE is performing IBM on the serving cell band and the target cell band.
· UE has a spared chain for target cell measurement.
· Option 4: NCSG in FR2 is applicable. Additional UE capability to indicate support for NCSG in FR2 is not needed. (HW)
· Recommended WF
· Discussion is needed.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Both Options 2 and 4 are fine to us.
Option 4 was our previous proposal. An additional report about CBM/IBM between the target band and UE’s serving cell is needed.
Option 2 is a suggested compromise.

	QC
	· After reading other companies contribution, in order to allow more use cases for NCSG in FR2, we have the following new proposal:
· Introduce new signaling deriveSSB-IndexFromCell-inter to indicate whether the UE can utilize the serving cell timing to derive the SSB indexes of target cell(s) on a frequency different than serving cell frequency.
· The following scheduling restriction 
· The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration when deriveSSB-IndexFromCell-inter is set to true.
Apply to the following cases
· Intra-band inter-frequency measurement
· Inter-band measurement, the serving band and the target band are with CBM (common beam management)
· Note that with the scheduling restriction, we can combine option 3 and 4 by removing the limitation in option 3. The above proposal can be listed as option 4a.


	Huawei
	Option 4.
If we go with option 1-3, UE would report gap when it causes scheduling restriction on FR2 CCs due to CBM, and it will limit the use of NCSG. NW has to configure MG based on UE reporting. It is noted that scheduling restriction is only applicable on some of the serving cells (FR2 CCs), but MG is per UE or per FR which impacts more serving cells. Also the scheduling restriction will lead to smaller interruption compared to MG in time domain, and this is the very motivation to introduce scheduling restriction in Rel-15.

	Intel
	We slightly prefer Option 1. For other options which are hardly reach consensus in this meeting, Option 1 is best way to guarantee the core part completion time.

	Vivo
	Open for discussion regarding application conditions for FR2 for NCSG, option 1 is ok considering the time frame of Rel-17. 

	OPPO
	Support option 1.

	ZTE
	Agree with Option 2. 
Open for the other options. 

	E///
	We support NCSG for FR2. 
Option 2 can better be formulated as: requirements for NCSG in FR2 are defined for the case when band of the target cell in FR2 and band of any of the UE’s serving cells in FR2 use IBM.

	CATT
	We are open to support NCSG in FR2. 

	Apple
	Prefer option 1 considering timeline. As mentioned in our contribution, the possible use cases of NCSG in FR2 would be quite limited, even though one can still find some use cases. We can consider this as further enhancement in future, including the new mechanism provided by QC.

	Nokia
	In our view, option 3 can be a baseline for further discussion. For Rel-17 support, the specification impact on the different scenarios needs to be analyzed, hence we may need to restrict the use cases for FR2 in Rel-17.



Sub-topic 2: NCSG patterns
Issue 2-1: how to define NCSG patterns
· 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). (Apple, QC, CMCC, Intel, OPPO, ZTE, Nokia, Ericsson)
· Option 1a: Not consider VIL as part of NCSG, but take RRT instead. (CATT)
· Option 2: Keep VIL as a part of the NCSG pattern (Vivo)
· Recommended WF
· According to majority’s view, please proponents of option 2 check if can compromise to option 1.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 1.

	QC
	Support option 1.

	Huawei
	We can support option 1. 
It was agreed in last meeting that VIL is defined in number of slots, so it cannot be captured in the NCSG pattern defined in ms.

	Intel
	Can support the recommend WF. 

	Vivo
	We are ok if the VIL is included in the interruption discussion, ok for option 1

	OPPO
	Support option 1.

	CMCC
	Option 1. 

	ZTE
	Support Option 1.

	E///
	Support Option 1.

	CATT
	One clarification for option 1: where the RF retuning time is included? In ML or interruption requirements (i.e. VIL)? The resources to be measured should be configured in the whole ML or in the ML excluding RF retuning time?

	Apple
	Support option 1.

	Nokia
	We support option 1.

	Moderator 
	To address questions from CATT: RF retuning time shall be included in VIL. The resources to be measured should be configured in the whole ML.
With above clarification can CATT agree on option 1?



Issue 2-2: NCSG patterns for sync and async
· Whether to define same patterns for sync and async
· Option 1: yes (CATT, Apple, CMCC, OPPO, ZTE, HW, Nokia)
· Option 2: No. Separate NCSGs could be defined for synchronous and asynchronous cases at least for FR1. (Intel)
· Option 2: No. Separate NCSGs could be defined for synchronous and asynchronous cases at least for FR1 for the set of mandatory NCSG patterns. (Vivo)
· Option 3: same patterns in FR2 but different patterns in FR1. (Ericsson)
· Recommended WF
· Discussion is needed.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 1.

	QC
	Support Option 1.

	Huawei
	Option 1.
NCSG pattern should be defined in ms same as legacy MG, so same patterns should be applicable for sync and async. The impact of VIL should be considered in the VIL.

	Intel
	If NCSG pattern defined by the absolute pollution time due the RF chain (like the concept of RTT), Option 1 is fine for us. So it can be decided up to issue 1-1.  

	vivo
	Anyway synchronous and asynchronous will lead different VIL length or interruption time, if the difficult case is considered in the “same pattern” mentioned in option 1 we are ok to have option 1. 

	OPPO
	Option 1. If VIL is not considered as a part of NCSG pattern, same NCSG pattern can be defined for sync and async cases.

	CMCC
	Option 1. Our consideration is that only keep measurement length and repetition periodicity in the NCSG pattern design, and interruption is captured separately. From this point of view, same NSCG pattern is applied for synchronous and asynchronous operation.

	ZTE
	Support Option 1.

	E///
	In issue 2-1, if the agreement is that VIL as NOT a part of NCSG pattern then we can support option 1. In that case (VIL not part of NCSG), the VIL length (interrupted slots) will be different for sync and async cases.

	CATT
	If VIL is not included in the NCSG pattern and the ML is defined as absolute time (ms), then we are fine with option 1. 

	Apple
	If companies can agree on option 1 in issue 2-1, then option 1 can work. 

	Nokia
	We support option 1.



Issue 2-3: VIL
· How to define VIL
· Option 1: (CATT)
	SCS
	Synchronous
	Asynchronous

	 
	interruption length before measurement
	interruption length before measurement

	15KHz 
	1 slot
	2 slots

	30KHz 
	2 slots
	3 slots

	60KHz 
	3 slots
	4 slots

	120KHz 
	6 slots
	7 slots



· Option 2: The interrupted slots by NCSG gap are calculated based on the location and duration of RF re-tuning time. (MTK)
· Option 3: (Intel)
	
	VIL in Sync (ms)
	VIL in Async(ms)

	FR1
	1
	2

	FR2
	0.75


· Option 4: (Nokia)
	· 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)



· Recommended WF
· It was agreed in RAN4#100e that:
· Issue 3-4: length of VIL
· Agreements in the 1st round:
· 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.
· Companies shall follow above agreement and only translate [1ms] (FR1) and [0.75ms] (FR2) into number of slots for different SCS in sync and async scenarios. 
· 1st round Comment collection:
	Company
	Comments

	MTK
	We are fine with the recommended WF.

	QC
	We suggest to finalize the length (confirm if 1ms and 0.75ms is the final number) in this meeting, then define VIL in slot for sync and async cases in the next meeting.

	Huawei
	Support the Recommended WF, i.e. to follow the agreement from last meeting.

	Intel
	Agree the recommended WF. And this issue actually is related the RRM requirements of interruption instead of NCSG pattern itself.

	vivo
	Ok with the recommended WF.

	OPPO
	Agree with the recommended WF.

	ZTE
	Fine with the recommended WF.

	E///
	We are fine with the recommended WF.

	CATT
	Fine with the recommended WF to follow the previous agreement. But to finalize the value in bracket, we would like to clarify that the VIL length is only for one side of NCSG or the summation of the interruption length of both sides? 

	Apple
	Support the recommended WF. Exact number of interrupted slots can be discussed directly on CR in the next meeting. To CATT, we think RAN4 shall define VIL1 before NCSG and VIL2 after NCSG. VIL1=VIL2=VIL

	Nokia
	We agree with the recommended WF.



Issue 2-4: ML
· How to define ML
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· Option 1: MLNCSG = MGLlegacy – 2*VIL (Vivo, Intel)
· Option 2: MLNCSG = MGLlegacy – 2*RRT (OPPO, ZTE, MTK, HW, Nokia, CATT)
· Option 3: MLNCSG = MGLlegacy (Apple)
· Recommended WF
· Discussion is needed.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 2 which provides the same ML for both legacy gap and NCSG.

	QC
	Support option 2

	Huawei
	Option 2.
NCSG pattern should be defined to make sure ML is same as effective measurement time of legacy MG, otherwise the time domain ‘coverage’ would be different for NCSG and legacy MG.

	Intel
	We can support Option 2 but in spec, we need not RTT terminology as issue 2-5

	vivo
	Support option 2. Same view as Intel regarding terms RTT 

	OPPO
	Option 2.  But it is not necessary to limit RRT position as shown in the figure, RRT could start at any position as long as the whole RRT is covered by VIL. 

	ZTE
	Support Option 2.

	E///
	Support Option 2.

	CATT
	Support option 2. But we need to clarify in the VIL requirements that RF retuning time is included. if we only define ML and VIL separately, we cannot make sure the RF retuning is completed before ML. 

	Apple
	We also proposed option 2 in previous RAN4 meetings. Option 2 is still acceptable to us. However, we found that option 3 may work better from RRC configuration perspective.
GapConfig ::= SEQUENCE {
gapOffset INTEGER (0..159),
…
mgta.     ENUMERATED {ms0, ms0dot25, ms0dot5},
…
Note that gapOffset is an integer in terms of millisecond. If we follow option 2 to configure NCSG to cover the same SMTC, we have to configure gapOffsetNCSG = gapOffsetlegacy + 1 and mgta = 0.5ms. Even though this is still doable, we don’t think this is convenient, not to mentioned if RAN4 agrees to introduce transformation between NCSG and legacy (so far most companies support it as in issue 5-2), UE needs to automatically adjust the mgta and gapOffset to make sure that the SMTC can still be fully covered.
Another example, if mgta=0.25ms is needed by using legacy gap, then mgta= 0.75ms or -0.25ms is needed for NCSG. However, neither 0.75ms nor -0.25ms is candidate value of existing mgta.
On the other hand, system impact of option 2 and 3 is the same. That’s why we propose option 3 in this meeting.

	Nokia
	We support option 2.



Issue 2-5: RRT
· Whether to capture dedicated RRT for NCSG in RAN4 spec
· Option 1: VIL and RRT can be defined separately. (ZTE)
· Option 1a: capture RRT = 0.5 ms for FR1 and 0.25 ms for FR2 in RAN4 spec. (CMCC)
· Option 2: only capture VIL in RAN4 spec. RRT can be used to calculate ML in discussion. But no need to capture RRT in RAN4 spec. (Vivo)
· Option 2a: Do not need to again capture RRT (0.5 ms for FR1 and 0.25 ms in FR2), which already exists in TS 38.133. (Ericsson)
· Recommended WF
· Discussion is needed. Companies are encouraged to check if the following agreement can be made:
· Clarify that existing RRT (0.5 ms for FR1 and 0.25 ms in FR2) also applies for NCSG. No need to define any dedicated RRT for NCSG.
· 1st round Comment collection:
	Company
	Comments

	MTK
	We support the recommended WF.

	QC
	The RRT is used to define VIL, we should focus on VIL and no need to discuss RRT further unless in VIL context.

	Huawei
	We support option 2.
In our view, there is no need to define RRT for NCSG. What is relevant for NCSG is the ML and VIRP which define the NCSG pattern, and the VIL which defines the interruption.

	Intel
	Support the recommend WF

	vivo
	Ok with the recommend WF

	OPPO
	Support the recommended WF, RRT is necessary to determine the start position of effective ML.

	CMCC
	OK with the recommended WF. Our consideration is that RRT is used to derive ML, it is better to clarify with which value of RRT that the ML is derived, similar as we did for switching time for measurement gap.

	ZTE
	Fine with the recommended WF.

	ZTE
	Fine with the recommended WF.

	CATT
	Fine with the recommended WF. 

	Apple
	Support the recommended WF.

	Nokia
	We agree with the recommended WF.



Issue 2-6: mandatory gap patterns to be supported if UE supports NCSG
· Option 1: FFS after NCSG patterns are concluded (CATT)
· Option 2: NCSG patterns #0 and #1 (MTK, QC)
· Option 3: Existing gap applicability in Rel-16 for NR-only measurements and mandatory gap patterns is re-used for NCSG capable UEs. (Apple, OPPO, HW, Ericsson)
· Option 3a: NCSG gap pattern #0, 1, 2, 3, 11, 13, 14, 17, 18, 19 (CMCC)
· Option 4: NCSG patterns #0, 1, 2, 3 (Intel)
· Option 5: NCSG patterns #0 and #1 for all UE. Additional NCSG patterns #12, #13, #14 and #15 for per-FR capable UE in FR2.
· Option 6: NCSG patterns #0, #1, #13 and #14 (Ericsson)
· Recommended WF
· Discussion is needed.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 2 at this moment. 
We need more time to check whether Option 3 is also OK.

	QC
	As we explained in our contribution, R16 additional gap patterns aim at improving throughput. However, NCSG patterns all has the same interruption regardless of ML in the same FR. Therefore, #0, #1 is sufficient for NCSG. The rest mandatory gap patterns with smaller ML are not relevant from mandatorily support perspective.

	Huawei
	We support option 3, but we are open to discuss if companies have concerns to re-use the set of mandatory patterns from legacy MG.

	Intel
	Option 2,4 are fine for us. We prefer to define less mandatory patterns. 

	Vivo
	Ok with option 2 and 4.

	OPPO
	Support option 3.

	CMCC
	We support Option 3 and 3a. Option 3a just lists the suggested mandatory NCSG patterns, which is same as the Rel-16 mandatory gap patterns.

	ZTE
	Fine with Option 2 and 3.

	E///
	Support option 3.

	CATT
	Fine with option 3. 

	Apple
	Fine with option 2 and 3.

	Nokia
	We support option 5 (as per our proposal 8). This is similar to options 2 and 3. In case of per-FR gap support, there should be also some default NCSG patterns defined, such as GP#12 to GP#15.




Issue 2-7: feasibility of NCSG patterns with long VIRP
· Option 1: NCSG patterns with the longer MGRP (>160ms) can be deferred to the further release (Intel, ZTE, HW)
· Option 2: 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. (Nokia)
· Option 2a: Introduce at least one NCSG pattern for repetition periodicity longer than 160 e.g. 640 ms or 1280 ms. (Ericsson)
· Recommended WF
· Discussion is needed.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 1.
As NCSG already reduced a lot of interrupted slots, compared to legacy gap. We do not see a very strong need to introduce longer MGRP for further optimization. 

	QC
	Support option 1.

	Huawei
	Option 1.
We understand the main use case of longer VIRP is when NCSG is configured only for deactivated SCC measurement. It is noted that interruption is allowed for deactivated SCC measurement only when scellMeasCycle is >=640ms and subject to 0.5% probability of missed ACK/NACK. As the allowed interruption is limited, we do not see strong motivation for NW to configured NCSG only for deactivated SCC measurement. So we agree this is valid use case, but we do not prefer to define new NCSG patterns for this case considering the time line of WI.

	Intel
	Option 1

	OPPO
	Support option 1.

	ZTE
	Support Option 1.

	E///
	We can compromise to option 1

	CATT
	Fine with option 1. 

	Apple
	Fine with option 1. Also fine with longer VIRP for measurement on deactivated SCC.

	Nokia
	We can further discuss this issue. Given the tight timeline of Rel-17, additional longer VIRP’s should be minimized, hence we can compromise to option 2a.



Issue 2-8: feasibility of NCSG patterns with short ML
· Option 1: Do not design NCSG for legacy NR measurement gap when the MGL of that legacy measurement gap is less than a particular threshold, that threshold could be 4ms for FR1 and 3.5ms for FR2, i.e., MGL< 4ms for FR1 and MGL<3.5ms for FR2 (Vivo)
· Option 2: follow previous agreement, i.e. define NCSG patterns corresponding to legacy patterns #0~#23.
· Recommended WF
· It was agreed in RAN4#100e that: Define NCSG patterns corresponding to legacy patterns #0~#23. Moderator suggests not to reopen the discussion. RAN4 shall follow previous agreement (option 2).
· 1st round Comment collection:
	Company
	Comments

	MTK
	We agree with Moderator’s suggestion.

	QC
	We agree with Moderator’s suggestion.

	Huawei
	Support the Recommended WF

	Intel
	Support the recommended WF

	vivo
	Ok with the recommended WF

	OPPO
	Support the recommended WF

	CMCC
	Support the recommended WF.

	ZTE
	Fine with the recommended WF.

	E///
	Support the recommended WF.

	CATT
	Support the recommended WF.

	Apple
	Support the recommended WF.

	Nokia
	We understand the motivation for option 1, as NCSG is most efficient for longer MGL as previously highlighted. However this was discussed and concluded at last RAN4 meeting, so we support moderator’s recommended WF.



Sub-topic 3: UE capability and NW configuration
Issue 3-1: how to indicate support of NCSG
· Option 1: a general UE capability for support of NCSG is enough (CATT)
· Option 2: up to RAN2 (CATT, Apple, Nokia, Ericsson)
· Option 3: Introduce a separate UE capability reporting for supported NCSG patterns. (MTK, CMCC, OPPO, Ericsson)
· Option 3a: Add an IE similar to NeedForGapInfoNR with the supports of intra-frequency and each bands reported separately. (QC)
· Option 4: The “NeedForGap” signalingignalling framework can be reused for NR NCSG as a start point (Intel)
· Option 4a: adding a new element ‘no-gap-with-interruption’ into the existing '‘NeedForGap'’ mechanism. (ZTE)
· Option 5: Define a separate framework from the Rel-16 NeedForGap framework, for NW to inquire and for UE to report the measurement capability including the following 3 cases: ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’. UE is allowed to report different capabilities among ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’ for different bands. (HW)
· Option 6: 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. (Nokia)
· Recommended WF
· Discussion is needed. 
· 1st round Comment collection:
	Company
	Comments

	MTK
	Option 3, 4, 5 are fine to us.
Option 6 is more like a network configuration, not UE capability.

	QC
	These options are not mutual exclusive, option 4 can combine with option 3, option 3a has per band signaling in option 3/4 framework, option 5 add no interruption (similar to option 4a).
Option 6 seems to propose pattern configuration instead of capability signaling, which should be discussed separately.

	Huawei
	Option 5.
To clarify we are not discussing the capability about the support of NCSG as a feature or the supported NCSG patterns, but about how UE (capable of NCSG feature) reports what would be the impacts on serving cells due to performing measurement on a certain band or a certain intra-frequency layer, which serves similar purpose as Rel-16 NeedForGap signaling.
We suggest to define a separate framework from the Rel-16 NeedForGap framework. On NW side, this would allow NW flexibility in choosing to use Rel-16 NeedForGap framework, Rel-17 NeedForGapOrIntrp framework. On UE side, this would allow UE to report Rel-16 capability and Rel-17 capability independently.

	Intel
	Share same view as QC, these options are compatible. We are fine Option 2, 3a, 4. 


	OPPO
	Prefer option 3 and we are also fine with option 2. But before triggering RAN2 to work on signaling design, RAN4 needs to reach a consensus on what kind of UE capability is required.

	CMCC
	Firstly, in our view, the ignaling for NCSG need to be separated from NeedForGap (i.e. introduce new UE capability for NCSG), since they are different features.  Secondly, the new signaling for NCSG can be used to indicate the support of following cases: 	
· Case 1: no-gap-with-interruption (or NCSG)
· Case 2: no-gap-no-interruption
Since whether measurement gap is needed or not is indicated by NeedForGap, it is not necessary to be further indicated in this NCSG ignaling.

	ZTE
	Support Option 4 and 4a.
For Option 5, we are not sure why NW and UE need the so-called flexibility in choosing using Rel-16 NeedForGap or Rel-17 NeedForGapOrInterp mechanism? Since Rel-17 NeedForGapOrInterp can totally include Rel-16 NeedForGap.

	QC
	With Huawei and CMCC’s clarification, we see the difference between option 3,4, and 5. We update our opinion below:
Option 3 should be discussed separately since it is for pattern support signaling.
We support new signaling different than R16 needforgap based on option 5, and option 3a only add per band reporting to this new signaling. Hence instead of 3a, this option should be 5a.

	E///
	Support option 2 and option 3.
We have concern to tell RAN2 about signaling details which are RAN2 issues. RAN4 should inform RAN2 about the principles e.g. separate IE for NCSG.

	CATT
	Support option 2. The question title is a little confusing. From the discussion, we think we are talking about whether the NCSG or gap is needed for the frequency layers to be measured. But indicating the support of NCSG is to indicate whether NCSG feature is supported by UE. It is better to separate this two issues. Then for the indication on whether the NCSG is needed, we think extending the current “NeedForGap” or introducing a new signaling can both work, and it should be decided by RAN2. RAN4 only need to send the indication request to RAN2 and let RAN2 decide the signaling details. 

	Apple
	We support combination of option 3 and 5. In our view, option 3 can be used to indicate the support of this feature and supported NCSG patterns in manner of per-UE or per-FR. Option 5 can be used to tell NW whether interruption would happen for different band or BC.

	Nokia 
	Option 2. RAN2 to decide whether a new signalling structure for NCSG is to be defined or based on Rel-16. We have a slight preference for the first one. 



Issue 3-2: NW configuration and corresponding UE behaviour 
· Option 1: (ZTE)
	           NW config
UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: 
MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed Measurement within MG

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG Measurement within NCSG with only NCSG interruption allowed
	Measurement outside MG Measurement within MG



· Option 2: (HW)
	                NW config

UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG
	Measurement outside MG



· Recommended WF
· Discussion is needed. Companies shall first discuss if option 5 in issue 3-1 is agreeable.
· 1st round Comment collection:
	Company
	Comments

	MTK
	We support Option 1. 
A clarification on th issue itself may be needed. When we have this discussion, 
1) do we focus on only those frequency layers measured within gap in Rel-16, or 
2) do we include those frequency layers measured outside gap and within gap in Rel-16
Our understanding was 1). For those frequency layers measured outside gap, it is already very clear that the corresponding measurements will still be outside gap even after introducing NCSG. 

	QC
	Support option 2. We also want to clarify that the table is for partial overlapping cases. Then w/o gap w/o interruption should follow inter-f measurement w/o gap, therefore we support option 2.

	Huawei
	We support option 2.
In our view if UE can measure a frequency layer without any interruption (Case 3: no-gap-no-interruption), then it should measure this frequency layer outside NCSG or legacy MG which may be configured by the NW for measurement of other frequency layers. The principle in option 1 is different from Rel-16 principle for inter-freq measurement without
We understand that this issue is also related to Proposal 1, 2, 3 and 5 in Issue 4-3.

	Intel
	In principle Option 1 is fine for use. But as we mentioned in our Tdoc, some clarification are needed (e.g. the new UE capability to support NCSG pattern)

	OPPO
	Based on the existing spec, whether option 1 or option 2 is used depends on the overlapping scenario between SMTC and MG occasions. For example for intra-frequency SSB measurement, 
· if SMTC is fully non overlapping or partially overlapping with MG, SSB should be measured outside gap;
· if SMTC is fully overlapping with MG, SSB should be measured within gap.


	ZTE
	Support Option 1.
We believe the focus between Option 1 and Option 2 is who decides the UE measurement finally. Of course which should be determined by NW. Even the UE has strong capability, how to perform the measurement should be decided by NW configuration.

	E///
	First we need to settle the NCSG UE capability. 

	CATT
	Fine with option 1 in principle, but we need to define the NCSG capability first. 

	Apple
	Technically we think both options can work. Option 2 is preferred since it is more aligned with R16 inter-frequency measurement w/o gap. 
One comment: Just fail to understand the difference between option 1 and 2 on case 2+C, i.e. UE indicates no-gap-with-interruption and NW configures legacy MG. UE behaviours:
· In option 1: Measurement within MG 
· In option 2: Measurement within MG with only legacy gap interruption allowed
In our view, since NW configures legacy MG, NW won’t schedule UE during the whole MG. Are they effectively the same?

	Nokia
	We prefer Option 2 but first issue 3-1 needs to be discussed.



Issue 3-3: per-UE and per-FR differentiation
· Whether additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap
· Option 1: No (CATT, Apple, MTK, Vivo, OPPO, ZTE, Nokia, Ericsson)
· Option 2: UE can report supporting per-FR NCSG or per-UE NCSG, and network can configure per-UE NCSG or per-FR NCSG accordingly (QC)
· Option 3: Define a per BC indication for per FR NCSG. (HW)
· Recommended WF
· According to majority’s view, please proponents of option 2 and 3 check if can compromise to option 1.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 1.
There are 2 aspects to be considered. 
1) Whether interruption could be cross-FR. We believe that this information is not needed as long as the capability of NCSG is already per target band reported
2) Whether to support 2 independent gaps on 2 FRs. We think the Rel-15 capability can be re-used here.

	QC
	We support option 3. Per BC indication is more flexible. 

	Huawei
	We support option 3.

	Intel
	Support Option 1. For Option 3, as we understood, it is too late to introduce such per-BC capability now.

	ZTE
	Support Option 1.

	E///
	Support Option 1.

	CATT
	Support option 1. 

	Apple
	Support option 1.

	Nokia
	We support option 1.



Sub-topic 4: measurement related requirements
Issue 4-1: CSSF design 
· Whether to introduce a new CSSF dedicated for NCSG measurement
· Option 1: yes (CATT, Apple, MTK, Ericsson)
· Option 2: no. Reuse legacy gap CSSF for NCSG when NCSG is configured (QC)
· Recommended WF
· According to majority’s view, please proponents of option 2 check if can compromise to option 1.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 1.
Just to clarify, we intend to create a new CSSF dedicated for NCSG because the frequency layers to be counted in are different from CSSF within gap. Except for this, the framework of CSSF within gap (e.g., how to calculate the number) can be re-used. 

	QC
	To clarify, we do not oppose new CSSF, but the rule for calculating new CSSF should use legacy CSSF calculation as baseline, and add new frequency layers that not measured by gap but can be measured by NCSG into the CSSF.

	Huawei
	We can support option 1, provided that the way to derive CSSF within NCSG is same as CSSF within MG, except that deactivated SCC and dormant SCC measurement are counted in the CSSF within NCSG.

	Intel
	Option 1.

	vivo
	Ok with option 1

	ZTE
	Support Option 1.

	E///
	Support Option 1.

	CATT
	Support option 1. Fine to use the current CSSF calculation as baseline. 

	Apple
	Option 1.

	Nokia
	We support option 1. As NCSG cannot be used for PRS measurements, there is a difference. For other aspects we agree CSSF shall be aligned to legacy gap CSSF, where possible.



Issue 4-2: scheduling restriction 
· Option 1: during the ML the existing scheduling restriction requirements defined in TS 38.133 shall also apply (CATT)
· Option 1a: 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. (Nokia)
· Option 2: Scheduling restriction is not necessary except the VILs and UL transmission limitation after each VIL (QC)
· Option 3: (HW, OPPO)
· For intra-frequency measurement, existing scheduling restriction requirements apply.
· For inter-frequency measurement and the target carrier and the serving cell are in same band, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
· For inter-frequency measurement and the target carrier and the serving cell are in different bands, all symbols in SMTC windows are restricted when scheduling restrictions apply, and whether scheduling restrictions apply depends on UE capability.
· NW should be informed whether UE needs scheduling restriction or not for a combination of an inter-frequency target carrier and a serving cell.
· Option 3a: The existing scheduling restriction requirements defined in TS 38.133 for FR1 shall apply during ML when serving and measured carriers are in FR1. No scheduling restriction is allowed for FR2 during ML when serving carrier and measured carriers are in FR2 and use IBM. (Ericsson)
· Recommended WF
· Discussion is needed.
· 1st round Comment collection:
	Company
	Comments

	MTK
	We support Option 3 which is more comprehensive. 
Depending on the conclusion of FR2 IBM/CBM issue, we may have to add additional scheduling restriction requirement.

	QC
	We want to revise our proposal, as follows
•	FR1 intra-band: follow FR1 intra-f w/o gap
•	FR1 inter-band: if simultaneous UL and DL capability is supported, no scheduling restriction. Otherwise, follow FR1 intra-f w/o gap
Inter-band simultaneous Rx/Tx is capability, new capability signaling will be introduced
•	FR2 intra-band or inter-band CBM: follow FR2 intra-f w/o gap when deriveSSB-IndexFromCell-inter (proposed flag explained in issue 1-5, the inter-f version of deriveSSB-IndexFromCell)
•	FR2 inter-band IBM:  if simultaneous UL and DL is supported, no scheduling restriction. Otherwise, follow FR1 intra-f w/o gap
Note that the difference between this new proposal is the new signaling to reduce scheduling restriction in FR2 intra-band and inter-band CBM.

	Huawei
	Option 3.
If an intra-frequency measurement is performed in NCSG, we agree that existing scheduling restriction can be re-used. However, for inter-frequency measurement, the existing requirements may be re-usable.
One issue is that the symbols level restriction is not applicable for inter-frequency measurement, because the serving cell and the inter-frequency neighbor cells are not fully synchronized.
Another issue is that when the inter-frequency layer is in a different band from a serving cell, some restriction may not be needed. For example, if UE supports IBM between the FR2 target band and the serving band, then no restriction due to Rx beam sweeping is needed. For another example, if UE supports simultaneous Tx/Rx between the target band and the serving band, then no restriction due to simultaneous Tx/Rx is needed. So we suggest that NW should be informed whether UE needs scheduling restriction or not for a combination of an inter-frequency target carrier and a serving cell.

	Intel
	Option 3 makes sense to us. But we can FFS after we conclude the using scenaios for CSI/FR2.  

	Vivo 
	Agree with option 3 on the for intra-frequency measurement part. Other part of option 3 need more discussion.

	ZTE
	Support Option 3 in principle. 
For inter-frequency measurement and the target carrier and the serving cell are in different bands, it can be further clarified whether scheduling restriction existing depend on UE capability of supporting IBM.

	E///
	We support option 3a for at least FR1. We can keep FFS for FR2
Modified option 3a:
In FR1, the existing scheduling restriction requirements defined in TS 38.133 shall apply during ML when serving and measured carriers are in FR1.
In FR2, scheduling restriction requirements are FFS

	CATT
	For intra-frequency measurement, we are fine with option 3a. but for inter-frequency, need further study, we would like to be clarified what does the inter-frequency scheduling restriction mean?

	Apple
	Agree to go with option 3 as baseline for FR1. FR2 can be FFS once.

	Nokia 
	We support options 1 and 1a.



Issue 4-3: other measurement requirements 
· Proposal 1: For those frequency layers that can be measured without MG nor NCSG, UE is assumed to only measure them outside of NCSG occasions. (MTK)
· Proposal 2: When NCSG is configured to UE, UE will perform measurement within NCSG for those bands that can be measured without any interruption and those bands that can be measured with NCSG. (MTK)
· Proposal 3: When legacy gap is configured to UE, UE will perform measurement within gap for all target inter-frequency/RAT layers. (MTK)
· Proposal 4: If the SSB of the inter-frequency layer is within UE’s active BWP, whether UE can perform gapless measurement is determined by Rel-16 feature 9-4 ‘SSB based inter-frequency measurement without measurement gap’. Otherwise, it is determined by NCSG reporting. (MTK)
· Proposal 5: From requirement perspective, RAN4 only considers the follow cases: (QC)
· Network configures per UE NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG for a per-UE gap UE. Network doesn’t configure legacy gap for this UE except the ones for positioning measurement.
· Network configures per FR NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG in the FR for per-FR gap UE. Network doesn’t configure legacy gap in this FR for this UE except the ones for positioning measurement.
· Proposal 6: When deactivated SCC and dormant SCC measurement are based on NCSG, they should be considered in the CSSF within NCSG. (HW)
· Proposal 7: The requirements apply provided that SMTC or CSI-RS on deactivated and dormant SCC are within ML of NCSG. (HW)
· Proposal 8: When NCSG is configured, for a frequency layer that can be measured without MG, Kp = 1/(1- (SMTC period /VIRP)) applies when SMTC period < VIRP; when SMTC period >= VIRP, the frequency layer should be measured within NCSG and be accounted in the CSSF calculation. (HW)
· Recommended WF
· Discussion is needed. Note that these are “Proposals” rather than “Options” and they don’t completely conflict with each other. Companies are encouraged to provide comments on each proposal. Ones without receiving any comment would be considered as agreeable.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Proposals 1, 2 and 3, which aligns with the Rel-15 principle. A clarification is that we are focusing on the frequency layers measured within gap in Proposals 2 and 3.
Support Proposal 4 which set a clear boundary to the Rel-16 feature “inter-frequency measurement without gap”
Disagree with Proposal 5 which is too limited to network configuration. If network configures NCSG but UE still needs legacy gap to measure a target frequency, UE does not need to perform measurement to that frequency.
Support Proposal 5.
Proposal 6 is pending on some previous discussions.
Proposal 7 is OK to us in principle.

	QC
	We support proposals 3,4,5,8 and 6 except dormant cell
Proposal 1 and 2 seems contradict to each other, “frequency layers that can be measured without MG nor NCSG” and “those bands that can be measured without any interruption” are the same in our opinion.
Dormant cell related proposals (6, 7) should be considered only if RAN4 agrees to include it in NCSG scope.

	Huawei
	We can support:
· Proposal 1, which is aligned with option 1 and 2 in Issue 3-2. 
· Proposal 4, which is aligned with Rel-16 principle for handling inter-freq measurement without gap and NeedForGap
· Proposal 6, which is related to Issue 4-1
· Proposal 7, which is straightforward 
· Proposal 8, which is aligned with Rel-15 principle for handling the case where SMTC is partially and fully overlapped with legacy MG
We do not support:
· Proposal 2&3, in our view if UE can measure a frequency layer without any interruption, then it should measure this frequency layer outside NCSG or legacy MG which may be configured by the NW for measurement of other frequency layers. The principle in Proposal 2&3 is different from Rel-16 principle for inter-freq measurement without.
· Proposal 5, in last meeting it was agreed that even UE reports it can measure all frequency layers with NCSG, NW may still configure legacy MG, so requirements should be also defined for this case and we understand that UE should perform measurement within legacy MG (aligned with option 1 and 2 in Issue 3-2).

	Intel
	The general proposals above (e.g. P1,) are agreeable for us. But it can be FFS one by one after the fundamental design and using scenario was agreed. 

	OPPO
	Proposal 1~3: it should depend on the overlapping scenarios between SMTC and NCSG/MG occasions as discussed in issue 3-2.
We agree with the principle in proposal 8. 
For proposal 5, we share the same view with Huawei, network could configure a legacy MG even if all frequency layers can be measured with NCSG. 

	ZTE
	Support Proposal 1, 2, 3, 4 and 5.
For Proposal 6 and 7, both relates to dormant SCC, should wait for the conclusion in use case discussion.
For Proposal 8, which needs further study.

	E///
	Support proposals 1, 2, 3 and 4. Proposal 7 is agreeable but only for SMTC because use of NCSG for CSI-RS L3 is not yet agreed to be supported.

	CATT
	Support Proposal 3,4 and 6,7 if dormant SCC is agreed in previous issue. For proposal 1, for those frequency layers that can be measured without MG nor NCSG, does option 1 mean if there frequency layers are configured overlapped with NCSG, they cannot be measured? Other proposals need further study. 

	Apple
	Support proposal 1, 4, 5
Do not support:
· Proposal 2: contradicts with proposal 1.
· Proposal 3: it can be done outside MG if we follow R16 inter-freq measurement w/o gap.
FFS: 
· Proposal 6, 7: pending previous on whether NCSG can be used for dormant SCell.
Proposal 8: seems ok but need more time to check.

	Nokia
	In our view, proposals 1 to 3 are fine. Other proposals require first conclusions on other discussion items.



Sub-topic 5: others
Issue 5-1: NCSG for measurement on deactivation SCell 
· Proposal 1: optimization is needed if NCSG is only used for measurement on deactivated SCC, since measCycleSCell can be up to 1280sf while the longest VIRP is only 160ms. Details can be further discussed. (Apple)
· Proposal 2: The interruption for de-activated SCell measurement is not applicable to the UEs configured with NCSG. (MTK)
· 2a: The interruption requirements during measurements on SCC defined in TS38.133 and TS36.133 shall be revisited because of NCSG is used (Intel)
· Proposal 3: When NCSG is used for the measurement on the deactivated SCells, the patterns with short VIRP shall be avoided. (Intel)
· Proposal 4: No interruption requirements are allowed due to measurement on deactivated SCC or due to measurement on any carriers using NCSG. (Ericsson)
· Recommended WF
· Discussion is needed. Note that these are “Proposals” rather than “Options” and they don’t completely conflict with each other. Companies are encouraged to provide comments on each proposal. Ones without receiving any comment would be considered as agreeable.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Concern on Proposal 1, which is further optimization in our view.
Support Proposal 2.
Proposal 3 needs more discussion. The intention is not clear.More discussion is needed
Disagree with Proposal 4. Or maybe it can be revised like “no additional interruptions beside NCSG are allowed”.

	QC
	Proposal 1: If deactivated SCC is the only object to be measured and measCycleScell is larger than 160ms, then UE can measure it following legacy requirement instead of NCSG. The throughput improvement by NCSG with periodicity larger than 160ms is small, and additional specification targeting these cases are not necessary.
Proposal 2 is good if NCSG interruption covers the legacy interruption of deactivated Scell measurement. Proposal 4 is ok if the “interruption” exclude two VILs in slot.
We don’t need to discuss proposal 3 and it’s up to network configuration.

	Huawei
	Proposal 1 & 3: pending on the outcome of Issue 2-7
Proposal 2 & 2a & 4: can be supported. If deactivated SCC is measured in NCSG (counted in CSSF within NCSG), there should be no other interruption due to measurement on this deactivated SCC.

	Intel
	We can support Option 1 and 3, which are target to optimize the NCSG pattern since NW is impossible to schedule the measurement on deactivated SCell with the short period because of the shortest period is “sf160” as below.
measCycleSCell                      ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}

	E///
	In our view P2 and P4 are the same in principle. So we support P2 and P4.
Fine with MTK suggestion on P4 or better to state that, when NCSG is configured then no interruption other than due to NCSG (in VIL) is allowed. 

	CATT
	We think proposal 1 and 3 are both talking about the optimization of measurement on deactivated SCell which can be further studied. 
Proposal 2 and 4 are the same. And if it means no interruption except VIL, we are fine with it. 

	Apple
	P1: ok to postpone.
P2: support.
P3: intention is good. But maybe not necessary to have such restriction.
P4: ok with modification.

	Nokia
	For proposals 1 and 3, this should be covered by the discussion on longer VIRP for deactivated SCells (e.g. introduce VIRP=1280 ms).
For proposals 2 and 4, in our view interruption requirements for measurements on deactivated SCells need to be revisited (option 2a).



Issue 5-2: transformation between NCSG and legacy gap 
· Option 1: Introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG (MTK, ZTE, HW, Ericsson)
· Recommended WF
· Companies are encouraged to check if option 1 is agreeable.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 1.
We suggest to use similar mechanism as pre-MG. 

	Huawei
	Option 1.

	Intel
	No need to introduce such mechanism. Both legacy MG and NCSG can be configured by RRC reconfiguration separately. No any other benefits can be observed with such new mechanism. 
@MTK, we have not transition between pre-MG and legacy MG both of them shall be reconfigured independently. 

	ZTE
	Support Option 1.

	E///
	Support Option 1.

	CATT
	Need further study. It depends on the NCSG pattern design and indication. 

	Apple
	Support option 1.

	Nokia
	In our view, this signaling aspect is up to RAN2 (or whether to define a separate structure for NCSG). From RAN4 side, we need to indicate to RAN2 that MGPs #0-23 are reused for NCSG, which was already indicated in previous LS from RAN4 #100-e.



Issue 5-3: mapping table between legacy measurement gap patterns and corresponding NCSG patterns
· Whether to introduce a mapping table between legacy measurement gap patterns and corresponding NCSG patterns
· Option 1: No (CATT)
· Option 2: yes (Ericsson)
· Recommended WF
· Discussion is needed. In some contributions option 2 is implied even though this issue is not explicitly captured in proposals. 
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 2, although it is pending on the ML discussion.

	Huawei
	Option 2. 
As it was agreed to define NCSG patterns corresponding legacy MGP #0-23, it is straightforward to use the same index for legacy MGP and its corresponding NCSG pattern.

	Intel
	We thought the same index is meaningful. But it is up to issue of ML

	vivo
	Ok with option 2

	ZTE
	Support Option 2.

	E///
	Support Option 2.

	CATT
	Option 1. We are fine with that the index can be same, but this index is not indicated in high layer signaling, we don’t understand why we need this mapping table while anyway we need to define NCSG pattern separately.  

	Apple
	Support option 2.

	Nokia
	Option 2. We do not see a need to specify a mapping table between MGP and NCSG, since NCSG pattern parameters are MGL and VIRP rather than MGL and MGRP. As we agreed to reuse MGP #0-23 for NCSG, another table should be added using the NCSG terms.



Issue 5-4: UL slot after VIL1 
· Option 1: up to UE implementation (QC, HW, Ericsson)
· Recommended WF
· Companies are encouraged to check if option 1 is agreeable.
· 1st round Comment collection:
	Company
	Comments

	MTK
	Support Option 1. 
The only difference to Rel-15 is that we need to consider this case twice per each NCSG occasion.

	QC
	Support option 1

	Huawei
	Option 1.

	Intel
	Option 1

	ZTE
	Support Option 1. 

	E///
	Support Option 1.

	CATT
	Fine with option 1. 

	Apple
	Option 1.

	Nokia
	We support option 1.



Issue 5-5: impact from RTD between time reference cell and victim cell on the VIL requirements for NCSG.
· Option 1: No need to further consider (HW)
· Recommended WF
· Companies are encouraged to check if option 1 is agreeable.
· 1st round Comment collection:
	Company
	Comments

	MTK
	OK with Option 1.

	QC
	Support option 1.

	Huawei
	Option 1.

	Intel
	Option 1

	ZTE
	Option 1.

	E///
	Option 1.

	Apple
	Option 1.

	Nokia
	Option 1.



Issue 5-6: LS to RAN2 
· RAN4 agreements to be captured in LS to RAN2:
· Scenarios and use cases
· NCSG patterns
· UE capabilities and NW configuration
· Others, including:
· Transformation between NCSG and legacy gap
· mapping mechanism between legacy measurement gap patterns and corresponding NCSG patterns
· Recommended WF
· Discussion is needed. Companies are encouraged to provided comments on the content to be captured in the LS to RAN2.
· 1st round Comment collection:
	Company
	Comments

	MTK
	We are fine to inform RAN2 about above agreements, if any.

	Huawei
	We think the following needs to be informed to RAN2:
· the applicable measurement of NCSG (intra-freq, inte-freq, inter-RAT, SSB, CSI-RS etc)
· the applicable scenarios of NCSG (FR2, MR-DC)
· measurement capability indication 
· NCSG configuration (mapping between NCSG and legacy MG, NCSG pattern)

	Intel
	The LS is needed especially if RAN4 needs RAN2 to decide some urgent and important issues (e.g. issue 3-1)

	ZTE
	Agree to inform RAN2 about RAN4’s agreements.

	E///
	Agree with the issues to inform RAN2

	CATT
	We are fine to inform RAN2 about the RAN4 agreements on the aspects above. 

	Apple
	Support to inform RAN2 with RAN4 agreement. 

	Nokia
	We agree to inform RAN2 about RAN2 related agreements.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2118692
CATT
	MTK: As we will start the CR work split in the 2nd round. We suggest to postpone the CR.

	
	Nokia: we agree to postpone to next meeting.

	
	Moderator: suggest RAN4 to postpone to next meeting. CR split can be discussed in the 2nd round.

	R4-2119471
Ericsson
	MTK: We can keep Section 3.3. For other sections, we can postpone to next meeting. Same reason as we have for 8692. 

	
	E///: Fine to postpone to next meeting. But good to discuss and agree on high level sections for the requirements in 2nd round

	
	Nokia: we agree to postpone to next meeting.

	
	Moderator: suggest RAN4 to postpone to next meeting. High level sections for requirements is being discussed in issue 1-1-3 under thread #221. CR split can be discussed in the 2nd round.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1 Scenarios and use cases
	Issue 1-1: NCSG for CSI-RS based inter-frequency measurement with gap 
Tentative agreements:
N/A
Candidate options:
· Whether to support NCSG for CSI-RS based inter-frequency measurement with gap
· Option 1: yes (CATT, Nokia)
· Option 1a: yes. NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band. (HW, Nokia)
· Option 2: no (Apple, QC, Intel, ZTE, MTK, OPPO, ZTE, Ericsson)
Recommendations for 2nd round: 
Continue discussion. 

	
	Issue 1-2: NCSG for dormant SCell
Tentative agreements:
NCSG for CQI measurement for dormant SCell is not supported in R17. FFS for RRM measurement for dormant SCell.
Candidate options:
· Whether to support NCSG for dormant SCell operation
· Option 1: yes (Ericsson)
· Option 2: no (Apple, QC, Vivo, Intel, ZTE, Nokia, OPPO)
· Option 3: partially no.
· Option 3a: no for CQI measurements. Yes for RRM measurement. (HW, vivo, Ericsson, Apple, Nokia)
· Option 3b: no for CQI measurements. FFS on RRM measurement. (MTK, vivo, Nokia) 
Recommendations for 2nd round: 
Continue discussion on whether NCSG for RRM measurement for dormant SCell shall be supported in R17.

	
	Issue 1-3: NCSG under NE-DC and NR-DC
Tentative agreements:
N/A
Candidate options:
· Whether NCSG can be supported in NE-DC and NR-DC
· Option 1: yes (CATT, Apple, HW, Nokia, Intel, Ericsson)
· Option 2: no (QC, Intel, Nokia)
· Option 3: ask RAN2 if these can be supported from RAN2 perspective (MTK, ZTE, Ericsson, Apple)
Recommendations for 2nd round: 
Continue discussion.

	
	Issue 1-5: NCSG in FR2
Agreements during the 1st round GTW session:
· Option 1: Postpone NCSG in FR2 to future release
· Option 2: NCSG is applicable in FR2 
· Option 2A: NCSG is applicable only when the following conditions hold
· The serving cell(s) and the target cell are on different bands.
· UE is performing IBM on the serving cell band and the target cell band.
· UE has a spared chain for target cell measurement
· FFS for additional conditions
· Option 2B: No additional conditions are required
· Option 2C: Additional network assistance is introduced to enable NCSG in FR2
Recommendations for 2nd round: 
Continue discussion.

	Sub-topic #2 NCSG patterns 
	Issue 2-1: how to define NCSG patterns
Tentative agreements:
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).
Candidate options:
N/A 
Recommendations for 2nd round: 
N/A

	
	Issue 2-2: NCSG patterns for sync and async
Tentative agreements:
Same NCSG pattern can apply for both sync and async scenario.
Candidate options:
N/A 
Recommendations for 2nd round: 
N/A

	
	Issue 2-3: VIL
Tentative agreements:
RAN4 confirms the agreement in RAN4#100e regarding length of 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.
Exact number of interrupted slots sill be discussed directly on CR in next meeting.
Candidate options:
N/A 
Recommendations for 2nd round: 
N/A

	
	Issue 2-4: ML
Tentative agreements:
MLNCSG = MGLlegacy – 2*RRT
Candidate options:
N/A 
Recommendations for 2nd round: 
N/A

	
	Issue 2-5: RRT
Tentative agreements:
RAN4 is to clarify that existing RRT (0.5 ms for FR1 and 0.25 ms in FR2) also applies for NCSG. RAN4 will not define any dedicated RRT for NCSG
Candidate options:
N/A 
Recommendations for 2nd round: 
N/A

	
	Issue 2-6: mandatory gap patterns to be supported if UE supports NCSG
Tentative agreements:
NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported if UE supports NCSG. FFS on other NCSG patterns.
Candidate options:
On top of #0 and #1, whether additional NCSG gap patterns shall be mandatorily supported if UE supports NCSG.
· Option 1: Existing gap applicability in Rel-16 for NR-only measurements and mandatory gap patterns is re-used for NCSG capable UEs. (Apple, OPPO, HW, Ericsson, CMCC, CATT)
· Option 1a: NCSG gap pattern #0, 1, 2, 3, 11, 13, 14, 17, 18, 19 (CMCC)
· Option 2: NCSG patterns #2, 3 (Inte, vivo)
· Option 3: NCSG patterns #12, #13, #14 and #15 for per-FR capable UE in FR2. (Nokia)
Recommendations for 2nd round: 
Continue discussion.

	
	Issue 2-7: feasibility of NCSG patterns with long VIRP
Tentative agreements:
N/A
Candidate options:
· Option 1: NCSG patterns with the longer MGRP (>160ms) can be deferred to the further release (Intel, ZTE, HW, MTK, QC, HW, OPPO, Ericsson, CATT, Apple)
· Option 2: Introduce at least one NCSG pattern for repetition periodicity longer than 160 e.g. 640 ms or 1280 ms. (Ericsson, Nokia)
Recommendations for 2nd round: 
Continue discussion.

	
	Issue 2-8: feasibility of NCSG patterns with short ML
Tentative agreements:
RAN4 confirms the agreements in RAN4#100e: Define NCSG patterns corresponding to legacy patterns #0~#23. RAN4 will not further discuss the feasibility of NCSG patterns with short ML.
Candidate options:
N/A
Recommendations for 2nd round: 
N/A

	Sub-topic 3: UE capability and NW configuration
	Issue 3-1: how to indicate support of NCSG
Tentative agreements:
N/A
Candidate options:
· 3-1-1: how to indicate UE capability to support of NCSG feature before NW inquiring
· Option A1: Introduce a general UE capability for support of NCSG 
· Signalling details are up to RAN2
· 3-1-2: how indicate the support of NCSG
· Option B1: UE can report three different capabilities: ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’ 
· Option B2: UE can report two different capabilities: ’ncsg’ and ‘gap’
· 3-1-3: NCSG support reporting granularity 
· Option C1: Per band in a band combination
· 3-1-4: whether to use NeedForGap framework
· Option D1: Yes 
· Option D2: No
· Option D3: Up to RAN2
Recommendations for 2nd round: 
Continue discussion.

	
	Issue 3-2: NW configuration and corresponding UE behaviour 
Tentative agreements:
N/A
Candidate options:
· Option 1: (ZTE, MTK, Intel, CATT)
	           NW config
UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: 
MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed Measurement within MG

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG Measurement within NCSG with only NCSG interruption allowed
	Measurement outside MG Measurement within MG


· Option 2: (HW, QC, Apple, Nokia)
	                NW config

UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG
	Measurement outside MG


· Option 3: FFS (OPPO, Ericsson, CATT, Nokia)
Recommendations for 2nd round: 
Continue discussion.

	
	Issue 3-3: per-UE and per-FR differentiation
Tentative agreements:
N/A
Candidate options:
· Option 1: No (CATT, Apple, MTK, Vivo, OPPO, ZTE, Nokia, Ericsson)
· Option 2: UE can report supporting per-FR NCSG or per-UE NCSG, and network can configure per-UE NCSG or per-FR NCSG accordingly (QC)
· Option 3: Define a per BC indication for per FR NCSG. (HW)
Recommendations for 2nd round: 
Continue discussion.

	Sub-topic 4: measurement related requirements
	Issue 4-1: CSSF design
Tentative agreements:
A new CSSF will be introduced dedicated for NCSG measurement.
Candidate options:
N/A
Recommendations for 2nd round: 
N/A

	
	Issue 4-2: scheduling restriction 
Tentative agreements:
N/A
Candidate options:
· Option 1: during the ML the existing scheduling restriction requirements defined in TS 38.133 shall also apply (CATT, Nokia)
· Option 1a: 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. (Nokia)
· Option 2: Scheduling restriction is not necessary except the VILs and UL transmission limitation after each VIL (QC)
· Option 3: (HW, OPPO, MTK, Intel)
· For intra-frequency measurement, existing scheduling restriction requirements apply. (vivo, ZTE, CATT)
· For inter-frequency measurement and the target carrier and the serving cell are in same band, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted. (ZTE)
· For inter-frequency measurement and the target carrier and the serving cell are in different bands, all symbols in SMTC windows are restricted when scheduling restrictions apply, and whether scheduling restrictions apply depends on UE capability.
· NW should be informed whether UE needs scheduling restriction or not for a combination of an inter-frequency target carrier and a serving cell.
· Option 3a: The existing scheduling restriction requirements defined in TS 38.133 for FR1 shall apply during ML when serving and measured carriers are in FR1. No scheduling restriction is allowed for FR2 during ML when serving carrier and measured carriers are in FR2 and use IBM. (Ericsson)
· Option 3b: agree option 3 for FR1 but FFS for FR2. (Intel, Ericsson, Apple)
· Option 4: (QC)
•	FR1 intra-band: follow FR1 intra-f w/o gap
•	FR1 inter-band: if simultaneous UL and DL capability is supported, no scheduling restriction. Otherwise, follow FR1 intra-f w/o gap
Inter-band simultaneous Rx/Tx is capability, new capability signaling will be introduced
•	FR2 intra-band or inter-band CBM: follow FR2 intra-f w/o gap when deriveSSB-IndexFromCell-inter (proposed flag explained in issue 1-5, the inter-f version of deriveSSB-IndexFromCell)
•	FR2 inter-band IBM:  if simultaneous UL and DL is supported, no scheduling restriction. Otherwise, follow FR1 intra-f w/o gap
Recommendations for 2nd round: 
Continue discussion.

	
	Issue 4-3: other measurement requirements 
Tentative agreements:
If the SSB of the inter-frequency layer is within UE’s active BWP, whether UE can perform gapless measurement is determined by Rel-16 feature 9-4 ‘SSB based inter-frequency measurement without measurement gap’. Otherwise, it is determined by NCSG reporting. 
Other open issues:
· Proposal 1: For those frequency layers that can be measured without MG nor NCSG, UE is assumed to only measure them outside of NCSG occasions. (MTK)
· Proposal 2: When NCSG is configured to UE, UE will perform measurement within NCSG for those bands that can be measured without any interruption and those bands that can be measured with NCSG. (MTK)
· Proposal 3: When legacy gap is configured to UE, UE will perform measurement within gap for all target inter-frequency/RAT layers. (MTK)
· Proposal 5: From requirement perspective, RAN4 only considers the follow cases: (QC)
· Network configures per UE NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG for a per-UE gap UE. Network doesn’t configure legacy gap for this UE except the ones for positioning measurement.
· Network configures per FR NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG in the FR for per-FR gap UE. Network doesn’t configure legacy gap in this FR for this UE except the ones for positioning measurement.
· Proposal 6: When deactivated SCC and dormant SCC measurement are based on NCSG, they should be considered in the CSSF within NCSG. (HW)
· Proposal 7: The requirements apply provided that SMTC or CSI-RS on deactivated and dormant SCC are within ML of NCSG. (HW)
· Proposal 8: When NCSG is configured, for a frequency layer that can be measured without MG, Kp = 1/(1- (SMTC period /VIRP)) applies when SMTC period < VIRP; when SMTC period >= VIRP, the frequency layer should be measured within NCSG and be accounted in the CSSF calculation. (HW)
Recommendations for 2nd round: 
Continue discussion.

	Sub-topic 5: others
	Issue 5-1: NCSG for measurement on deactivation SCell 
Tentative agreements:
The existing interruption requirements for de-activated SCell measurement are not applicable to the UEs configured with NCSG.
No interruption besides VIL are allowed due to measurement on deactivated SCC or due to measurement on any carriers using NCSG.
Candidate options:
· Proposal 1: optimization is needed if NCSG is only used for measurement on deactivated SCC, since measCycleSCell can be up to 1280sf while the longest VIRP is only 160ms. Details can be further discussed. (Apple)
· Proposal 3: When NCSG is used for the measurement on the deactivated SCells, the patterns with short VIRP shall be avoided. (Intel)
Recommendations for 2nd round: 
Since P1 and P3 are overlapped with previous issue w.r.t. longer VIRP, moderator suggests RAN4 to focus on previous issue and postpone P1 and P3.

	
	Issue 5-2: transformation between NCSG and legacy gap 
Tentative agreements:
N/A
Candidate options:
· Option 1: Introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG (MTK, ZTE, HW, Ericsson, Apple)
· Option 2: No need to introduce such mechanism (Intel)
· Option 3: up to RAN2 (Nokia)
· Option 4: FFS (CATT)
Recommendations for 2nd round: 
Continue discussion.

	
	Issue 5-3: Whether to introduce a mapping table between legacy measurement gap patterns and corresponding NCSG patterns
Tentative agreements:
N/A
Candidate options:
· Option 1: No (CATT, Nokia)
· Option 2: yes (Ericsson, MTK, HW, vivo, ZTE, Apple)
Recommendations for 2nd round: 
Continue discussion.

	
	Issue 5-4: UL slot after VIL1 
Tentative agreements:
Whether to transmit in the UL slot immediately after VIL1 is up to UE implementation
Candidate options:
N/A
Recommendations for 2nd round: 
N/A

	
	Issue 5-5: impact from RTD between time reference cell and victim cell on the VIL requirements for NCSG.
Tentative agreements:
No need to further consider impact from RTD between time reference cell and victim cell on the VIL requirements for NCSG
Candidate options:
N/A
Recommendations for 2nd round: 
N/A

	
	Issue 5-6: LS to RAN2 
Tentative agreements:
RAN4 will send a liaison to RAN2 in RAN4#101e to inform RAN2 with RAN4 agreements on NCSG design.
Candidate options:
N/A
Recommendations for 2nd round: 
Moderator will trigger an email thread on LS discussion. companies are encouraged to provided comments on the LS thread.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub-topic 1: Scenarios and use cases
Issue 1-1: NCSG for CSI-RS based inter-frequency measurement with gap 
· Whether to support NCSG for CSI-RS based inter-frequency measurement with gap
· Option 1: yes (CATT, Nokia)
· Option 1a: yes. NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band. (HW, Nokia)
· Option 2: no (Apple, QC, Intel, ZTE, MTK, OPPO, ZTE, Ericsson)
Moderator’s recommendation: continue discussion. Considering majority companies support option 2 and limited time left before core part completion, could proponents of option 1/1a compromise to option 2 to prioritize other essential issues?

Issue 1-2: NCSG for dormant SCell
· Whether to support NCSG for RRM measurement for dormant SCell operation
· Option 1: yes
· Option 2: no
· Option 3: FFS
Moderator’s recommendation: continue discussion. 

Issue 1-3: NCSG under NE-DC and NR-DC
· Whether NCSG can be supported in EN-DC, NE-DC and NR-DC
· Option 1: yes (CATT, Apple, HW, Nokia, Intel, Ericsson)
· Option 2: no (QC, Intel, Nokia)
· Option 3: ask RAN2 if these can be supported from RAN2 perspective. (MTK, ZTE, Ericsson, Apple)
Moderator’s recommendation: continue discussion. This issue was raised in the last meeting and companies only concerned NE-DC and NR-DC, since applicability rule of NeedForGap in RAN2 spec explicitly says NE-CD and NR-DC is not supported. However, NeedForGap in EN-DC is not supported either. Therefore, moderator suggests RAN4 to align understanding of whether NCSG needs to be supported in EN-DC as well.

Issue 1-5: NCSG in FR2
· Option 1: Postpone NCSG in FR2 to future release
· Option 2: NCSG is applicable in FR2 
· Option 2A: NCSG is applicable only when the following conditions hold
· The serving cell(s) and the target cell are on different bands.
· UE is performing IBM on the serving cell band and the target cell band.
· UE has a spared chain for target cell measurement
· FFS for additional conditions
· Option 2B: No additional conditions are required
· Option 2C: Additional network assistance is introduced to enable NCSG in FR2
Moderator’s recommendation: continue discussion.

Sub-topic 2: NCSG patterns
Issue 2-6: On top of #0 and #1, whether additional NCSG gap patterns shall be mandatorily supported if UE supports NCSG.
· Option 1: Existing gap applicability in Rel-16 for NR-only measurements and mandatory gap patterns is re-used for NCSG capable UEs. (Apple, OPPO, HW, Ericsson, CMCC, CATT)
· Option 1a: NCSG gap pattern #0, 1, 2, 3, 11, 13, 14, 17, 18, 19 (CMCC)
· Option 2: NCSG patterns #2, 3 (Inte, vivo)
· Option 3: NCSG patterns #12, #13, #14 and #15 for per-FR capable UE in FR2. (Nokia)
Moderator’s recommendation: continue discussion.

Issue 2-7: feasibility of NCSG patterns with long VIRP
· Option 1: NCSG patterns with the longer MGRP (>160ms) can be deferred to the further release (Intel, ZTE, HW, MTK, QC, HW, OPPO, Ericsson, CATT, Apple)
· Option 2: Introduce at least one NCSG pattern for repetition periodicity longer than 160 e.g. 640 ms or 1280 ms. (Ericsson, Nokia)
Moderator’s recommendation: continue discussion. Since majority of companies support option 1 and only one company doesn’t support option 1, can proponents of option 2 compromise to option 1?

Sub-topic 3: UE capability and NW configuration
Issue 3-1: how to indicate support of NCSG
· 3-1-1: how to indicate UE capability to support of NCSG feature before NW inquiring
· Option A1: Introduce a general UE capability for support of NCSG 
· Signalling details are up to RAN2
· 3-1-2: how indicate the support of NCSG
· Option B1: UE can report three different capabilities: ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’ 
· Option B2: UE can report two different capabilities: ’ncsg’ and ‘gap’
· 3-1-3: NCSG support reporting granularity 
· Option C1: Per band in a band combination
· 3-1-4: whether to use NeedForGap framework
· Option D1: Yes 
· Option D2: No
· Option D3: Up to RAN2
Moderator’s recommendation: continue discussion.

Issue 3-2: NW configuration and corresponding UE behaviour 
· Option 1: (ZTE, MTK, Intel, CATT)
	           NW config
UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: 
MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed Measurement within MG

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG Measurement within NCSG with only NCSG interruption allowed
	Measurement outside MG Measurement within MG


· Option 2: (HW, QC, Apple, Nokia)
	                NW config

UE capability
	Case a: 
No MG nor NCSG
	Case b:
NCSG
	Case c: MG

	Case 1: gap
	No requirement
	No requirement
	Measurement within MG

	Case 2: no-gap-with-interruption
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed

	Case 3: no-gap-no-interruption
	Measurement without MG
	Measurement outside NCSG
	Measurement outside MG


· Option 3: FFS (OPPO, Ericsson, CATT, Nokia)
Moderator’s recommendation: postpone discussion until UE capability in issue 3-1 is concluded.

Issue 3-3: per-UE and per-FR differentiation
· Option 1: No (CATT, Apple, MTK, Vivo, OPPO, ZTE, Nokia, Ericsson)
· Option 2: UE can report supporting per-FR NCSG or per-UE NCSG, and network can configure per-UE NCSG or per-FR NCSG accordingly (QC)
· Option 3: Define a per BC indication for per FR NCSG. (HW)
Moderator’s recommendation: continue discussion. This issue has been discussed for several meetings without any progress. Moderator suggests RAN4 to conclude this issue no later than next RAN4 meeting (Jan. 2022) since this issue has RAN2 impact. If consensus cannot be reached by then, moderator would suggest RAN4 to follow majority’s view.

Sub-topic 4: measurement related requirements
Issue 4-2: scheduling restriction 
· Option 1: during the ML the existing scheduling restriction requirements defined in TS 38.133 shall also apply (CATT, Nokia)
· Option 1a: 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. (Nokia)
· Option 2: Scheduling restriction is not necessary except the VILs and UL transmission limitation after each VIL (QC)
· Option 3: (HW, OPPO, MTK, Intel)
· For intra-frequency measurement, existing scheduling restriction requirements apply. (vivo, ZTE, CATT)
· For inter-frequency measurement and the target carrier and the serving cell are in same band, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted. (ZTE)
· For inter-frequency measurement and the target carrier and the serving cell are in different bands, all symbols in SMTC windows are restricted when scheduling restrictions apply, and whether scheduling restrictions apply depends on UE capability.
· NW should be informed whether UE needs scheduling restriction or not for a combination of an inter-frequency target carrier and a serving cell.
· Option 3a: The existing scheduling restriction requirements defined in TS 38.133 for FR1 shall apply during ML when serving and measured carriers are in FR1. No scheduling restriction is allowed for FR2 during ML when serving carrier and measured carriers are in FR2 and use IBM. (Ericsson)
· Option 3b: agree option 3 for FR1 but FFS for FR2. (Intel, Ericsson, Apple)
· Option 4: (QC)
•	FR1 intra-band: follow FR1 intra-f w/o gap
•	FR1 inter-band: if simultaneous UL and DL capability is supported, no scheduling restriction. Otherwise, follow FR1 intra-f w/o gap
Inter-band simultaneous Rx/Tx is capability, new capability signaling will be introduced
•	FR2 intra-band or inter-band CBM: follow FR2 intra-f w/o gap when deriveSSB-IndexFromCell-inter (proposed flag explained in issue 1-5, the inter-f version of deriveSSB-IndexFromCell)
•	FR2 inter-band IBM:  if simultaneous UL and DL is supported, no scheduling restriction. Otherwise, follow FR1 intra-f w/o gap
Moderator’s recommendation: continue discussion.

Issue 4-3: other measurement requirements 
· Proposal 1: For those frequency layers that can be measured without MG nor NCSG, UE is assumed to only measure them outside of NCSG occasions. (MTK)
· Proposal 2: When NCSG is configured to UE, UE will perform measurement within NCSG for those bands that can be measured without any interruption and those bands that can be measured with NCSG. (MTK)
· Proposal 3: When legacy gap is configured to UE, UE will perform measurement within gap for all target inter-frequency/RAT layers. (MTK)
· Proposal 5: From requirement perspective, RAN4 only considers the follow cases: (QC)
· Network configures per UE NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG for a per-UE gap UE. Network doesn’t configure legacy gap for this UE except the ones for positioning measurement.
· Network configures per FR NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG in the FR for per-FR gap UE. Network doesn’t configure legacy gap in this FR for this UE except the ones for positioning measurement.
· Proposal 6: When deactivated SCC and dormant SCC measurement are based on NCSG, they should be considered in the CSSF within NCSG. (HW)
· Proposal 7: The requirements apply provided that SMTC or CSI-RS on deactivated and dormant SCC are within ML of NCSG. (HW)
· Proposal 8: When NCSG is configured, for a frequency layer that can be measured without MG, Kp = 1/(1- (SMTC period /VIRP)) applies when SMTC period < VIRP; when SMTC period >= VIRP, the frequency layer should be measured within NCSG and be accounted in the CSSF calculation. (HW)
Moderator’s recommendation: continue discussion.

Sub-topic 5: others
Issue 5-1: NCSG for measurement on deactivation SCell 
· Proposal 1: optimization is needed if NCSG is only used for measurement on deactivated SCC, since measCycleSCell can be up to 1280sf while the longest VIRP is only 160ms. Details can be further discussed. (Apple)
· Proposal 3: When NCSG is used for the measurement on the deactivated SCells, the patterns with short VIRP shall be avoided. (Intel)
Moderator’s recommendation: since P1 and P3 are overlapped with previous issue w.r.t. longer VIRP, moderator suggests RAN4 to focus on previous issue and postpone P1 and P3.

Issue 5-2: transformation between NCSG and legacy gap 
· Option 1: Introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG (MTK, ZTE, HW, Ericsson, Apple)
· Option 2: No need to introduce such mechanism (Intel)
· Option 3: up to RAN2 (Nokia)
· Option 4: FFS (CATT)
Moderator’s recommendation: continue discussion.

Issue 5-3: Whether to introduce a mapping table between legacy measurement gap patterns and corresponding NCSG patterns
· Option 1: No (CATT, Nokia)
· Option 2: yes (Ericsson, MTK, HW, vivo, ZTE, Apple)
Moderator’s recommendation: according to the 1st round comments, seems companies may have different understandings on the purpose of this mapping table. It is better to clarify it first. Based on the agreements on previous issues in the 1st round, companies are encouraged to check if RAN4 can reach consensus on the following understanding:
1) RAN4 will define a dedicated table for NCSG pattern configuration (separate from Table 9.1.2-1), which includes NCSG pattern ID, ML and VIRP.
2) “Mapping table” in issue 5-3 is more like a relationship mapping between NCSG and legacy gap, which is only used for transformation between NCSG and legacy (if supported, pending issue 5-2)
Please provide comment in case of different view.
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