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[bookmark: _Ref516345544]This WF is to capture all agreements and open issues for NCSG in RAN4#101e meeting based on email discussion [101-e][223] NR_MG_enh_3.
1 Sub-topic 1: Scenarios and use cases
Issue 1-1: NCSG for CSI-RS based inter-frequency measurement with gap 
Agreement:
· FFS: whether NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17.N/A

Issue 1-2: NCSG for dormant SCell
Agreement:
· NCSG for CQI measurement for dormant Scell is not supported in R17. FFS for RRM measurement for dormant SSell.

Issue 1-3: NCSG under NE-DC and NR-DC
Agreement:
· Feasibility from requirement perspective of NCSG in EN-DC, NE-DC and NR-DC is FFS.

Issue 1-5: NCSG in FR2
Agreement:
· NCSG is applicable in FR2 
· Option 1: 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 2: No additional conditions are required
· Option 3: Additional network assistance is introduced to enable NCSG in FR2

2 Sub-topic 2: NCSG patterns
Issue 2-1: how to define NCSG patterns
Agreement:
· 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).

Issue 2-2: NCSG patterns for sync and async
Agreement:
· Same NCSG pattern can apply for both sync and async scenario.

Issue 2-3: VIL
Agreement:
· 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 will be discussed directly on CR in next meeting.

Issue 2-4: ML
Agreement:
· MLNCSG = MGLlegacy – 2*RRT

Issue 2-5: RRT
Agreement:
· 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.


Issue 2-6: On top of #0 and #1, whether additional NCSG gap patterns shall be mandatorily supported if UE supports NCSG.
Agreement:
· NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported if UE supports NCSG. 
· FFS on whether other NCSG patterns are mandatorily supported.
· FFS on whether existing gap applicability in Rel-16 for NR-only measurement can apply for NCSG.

Issue 2-7: feasibility of NCSG patterns with long VIRP
Agreement:
· NCSG patterns with the longer MGRP (>160ms) can be deferred to the further release. 

Issue 2-8: feasibility of NCSG patterns with short ML
Agreement:
· 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.

3 Sub-topic 3: UE capability and NW configuration
Issue 3-1: how to indicate support of NCSG
Agreement:
· 3-1-1: how to indicate UE capability to support of NCSG feature before NW inquiring
· Introduce a general UE capability for support of NCSG 
· 3-1-2: how indicate the support of NCSG
· UE can report three different capabilities: ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’ 
· 3-1-3: NCSG support reporting granularity 
· Per band in a band combination for inter-frequency measurement (same granularity as NeedForGap)
· 3-1-4: whether to use RRCReconfigurationComplete based framework
· Up to RAN2

Issue 3-2: NW configuration and corresponding UE behaviour 
Agreement:
· Option 1: 
	           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: 
	                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 

Issue 3-3: Whether additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap
Agreement:
· Option 1: No 
· Option 2: Define a per BC indication for per FR NCSG. 

4 Sub-topic 4: measurement related requirements
Issue 4-1: CSSF design
Agreement:
· A new CSSF will be introduced dedicated for NCSG measurement.

Issue 4-2: scheduling restriction 
Agreement:
· Scheduling restriction in FR1:
· Option 1: 
· 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 2: 
· 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 
· For inter-frequency measurement and the target carrier and the serving cell are in different bands, SSB symbols to be measured are restricted when scheduling restrictions apply, and whether scheduling restrictions apply depends on UE capability.
· SSB symbols to be measured are the SSB symbols indicated by SSB-ToMeasure, if it is configured; otherwise, all L SSB symbols within the SMTC window duration
· NW should be informed whether UE needs scheduling restriction or not for a combination of an inter-frequency target carrier and a serving cell.
· Scheduling restriction in FR2: FFS

Issue 4-3: other measurement requirements 
Agreement:
· 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. 
· From requirement perspective, RAN4 will introduce NCSG based measurement requirements for the following cases: 
· Network can configure 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 can configure 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. 
· Note: even UE reports it can measure all frequency layers with NCSG, NW may still configure legacy MG. For this case, legacy RRM requirement can apply.
· When deactivated SCC measurements are based on NCSG, they should be considered in the CSSF within NCSG. 
· The requirements apply provided that SMTC on deactivated SCC are within ML of NCSG. 

5 Sub-topic 5: others
Issue 5-1: NCSG for measurement on deactivation SCell 
Agreement:
· 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.

Issue 5-2: transformation between NCSG and legacy gap 
Agreement:
· It is FFS whether to define transformation between NCSG and legacy gap. 
· Note: Companies are encouraged to provide more input in the next meeting, covering the purpose of such transformation, triggering mechanism (such as RRC or MAC-CE) and etc.

Issue 5-3: Whether to introduce a mapping table between legacy measurement gap patterns and corresponding NCSG patterns
Agreement:
· Option 1: No 
· Option 2: yes 

Issue 5-4: UL slot after VIL1 
Agreement:
· Whether to transmit in the UL slot immediately after VIL1 is up to UE implementation

Issue 5-5: impact from RTD between time reference cell and victim cell on the VIL requirements for NCSG.
Agreement:
· No need to further consider impact from RTD between time reference cell and victim cell on the VIL requirements for NCSG

Issue 5-6: LS to RAN2 
Agreement:
· RAN4 will send a liaison to RAN2 in RAN4#101e to inform RAN2 with RAN4 agreements on NCSG design.

6 Sub-topic 6: CR assignment
The potential spec changes for this work item are analyzed in [4] and have been discussed in thread #221. NCSG related contents are duplicated in the following table. Responsible companies shall provide CR to introduce corresponding requirements in RAN4#101-bis-e.
	Expected impact
	Detail 
	New or impacted section
	Responsible company

	Applicability
	The condition where the NCSG requirements applied, e.g., UE capability, network configure, CA/DC scenarios
	(new) 9.1.2C
	Apple

	Use cases
	Which measurement types are applicable to NCSG, e.g., deactivated SCell measurement, inter-freq measurement with gap, inter-RAT measurement, … .
	(new) CSSF: 9.1.5.3
	Huawei

	UE behavior for different network configurations 
	E.g., how UE should group the frequency layers into measurement outside/within gap and within NCSG, depending on network’s configuration (Issue 1-3 in [3])
	(new) 9.1.2C
	OPPO

	Gap patterns
	· New gap patterns or how to mapping exiting gap patterns to NCSG. 
· Definitions for MGL, ML, RRT, VIL.
	(new) 9.1.2C
	Ericsson

	Gap interruptions
	Gap interruptions, e.g., VIL itself or overlapped slots due to VIL.
	(new) 9.1.2C
	Intel

	UE behavior after gap
	Whether UE is expected to transmit UL signals right after the interruptions of NCSG
	(new) 9.1.2C
	ZTE

	Measurement delay
	New measurement delay for NCSG, e.g., for deactivated SCells or inter-freq layers. 
	(new) Intra-freq: 9.2.7 for de-activated SCell
· (new) Inter-freq: 9.3.10
	CATT

	Scheduling restriction
	Scheduling restriction during ML, including CBM/IBM issues in FR2
	(new) Intra-freq: 9.2.7 for de-activated SCell
(new) Inter-freq: 9.3.10 
(new) CSI-RS inter-freq: 9.10.3.x 
	QC

	Impact to L1 measurement
	Clarify how to determine the factor P in RLM, BFD, CBD, L1-RSRP… etc. requirements. E.g., 
· assume gap is not overlapped with the RS when only NCSG is configured.
· Whether Psharing factor should be revised due to CBM/IBM issue in FR2
	RLM: 8.1, 8.1A
BFD/CBD: 8.5, 8.5A
L1-RSRP: 9.5, 9.5A
L1-SINR: 9.8
	MTK

	Interruption for de-activated SCell measurement
	UE to follow NCSG pattern rather than current interruption requirements for deactivated SCell measurement
	(FFS) EN-DC: 8.2.1.2.5
SA: 8.2.2.2.3
(FFS) NE-DC: 8.2.3.2.5
(FFS) NR-DC: 8.2.4.2.3
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