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This email discussion includes agenda item 6.11.2.3 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
	TDoc
	Source
	Proposals / Observations

	R4-2200116
	CATT
	Proposal 1: NCSG for CSI-RS based inter-frequency measurement with gap should be supported in R17. 
Proposal 2: NCSG under MR-DC can be supported from RAN4 perspective. Wait for the response of RAN2 about the applicability from signalling perspective. 
Proposal 3: NCSG is applied in FR2 and no other conditions are required. 
Proposal 4: Existing gap applicability in Rel-16 for NR-only measurements and mandatory gap patterns is re-used for NCSG capable UEs (NCSG patterns corresponding to legacy gap#0, 1, 2, 3, 11, 13, 14, 17, 18, 19 are mandatorily supported). 
Proposal 5: The NW configuration and corresponding UE behaviour is defined as below: 
	           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 ncsg
	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 no-gap-no-ncsg
	Measurement without MG
	Measurement outside NCSG Measurement within NCSG with only NCSG interruption allowed
	Measurement outside MG Measurement within MG


Proposal 6: No additional NCSG capability for per-UE and per-FR differentiation is needed on top of that defined for legacy gap. 
Proposal 7: No need to define transformation between NCSG and legacy gap. 
Proposal 8: Do not introduce mapping table between legacy measurement gap patterns and corresponding NCSG patterns. 
Proposal 9: Send LS to RAN2 to inform the candidate values of parameters (ML, VIRP) in NCSG pattern.

	R4-2200244
	Apple
	Proposal 1: NCSG for CSI-RS based inter-frequency measurement with gap is not supported in R17.
Proposal 2: NCSG for RRM measurement for dormant SCell is supported in R17.
Proposal 3: NCSG in EN-DC, NE-DC and NR-DC is not considered in R17.
Observation 1: most likely the support of NCSG is reported before MO configuration. UE may have to assume there will be gap-based MO when reporting NCSG capability. Therefore, UE can neither report ‘no-gap-no-ncsg’ nor ‘ncsg’ for the band on which there is at least one serving cell.
Observation 2: it is important to specify conditions under which NCSG is feasible in FR2, which would impact the scheduling restriction design.
Proposal 4: for a target band, UE can indicate support of NCSG when the following conditions are met:
· 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.
Proposal 5: Keep only #0 and #1 as mandatory NCSG patterns. If other mandatory patterns are considered, existing gap applicability for NR-only measurement shall still apply.
Proposal 6: NW configuration and corresponding UE behaviour is option 2a:
	                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 ncsg
	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
	Option 1: Measurement outside NCSG
Option 2: introduce a new flag (similar to interFrequencyConfig-NoGap-r16) to let NW decide whether to measure with or without NCSG.
	Option 1: Measurement outside MG
Option 2: introduce a new flag (similar to interFrequencyConfig-NoGap-r16) to let NW decide whether to measure with or without NCSG.



Proposal 7: no dedicated NCSG capability is needed for per-UE and per-FR differentiation.
Proposal 8: RAN4 shall consider the conditions under which NCSG is feasible in FR2 when discussing scheduling restriction in FR2.
Observation 3: RRC based transformation between NCSG and legacy gap is unnecessary.
Observation 4: MAC-CE based transformation between NCSG and legacy gap can bring efficiency to some extent. However, considering limited time left for this work item, it may be challenging to complete the whole procedure.
Proposal 9: a mapping table between legacy measurement gap patterns and corresponding NCSG patterns can be further discussed once RAN4 reaches consensus on whether to introduce such transformation.


	R4-2200329
	Qualcomm, Inc.
	Proposal 1: Introduce new signaling 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, and which serving cell timing UE can utilize. Send an LS as drafted in appendix to RAN2. 
Proposal 2: Introduce the following scheduling restriction for FR2 NCSG 
· Scheduling restriction on UL and DL symbols overlapping with SSBs to be measured (and one symbol before and after) when deriveSSB-IndexFromCell-inter is true for the following cases:
· Intra-band inter-frequency measurement
· Inter-band measurement, the serving band and the target band are with CBM
Otherwise in these two cases, the scheduling restriction applies to the entire SMTC window. 
· Scheduling restriction on UL symbols overlapping with SSBs to be measured (and one symbol before and after) when deriveSSB-IndexFromCell-inter is true for the following cases:
· Inter-band measurement with IBM without the support of inter-band simultaneous Tx and Rx capability. 
Otherwise, the scheduling restriction applies to the entire SMTC window.
· No scheduling restriction for the following cases:
· Inter-band measurement with IBM with the support of inter-band simultaneous Tx and Rx capability.
For FR1, scheduling restriction is on UL and is only for intra-band and inter-band without the support of inter-band simultaneous Tx and Rx capability. Scheduling restriction is on UL symbols overlapping with SSBs to be measured (and one symbol before and after) when deriveSSB-IndexFromCell-inter is true, otherwise it is on the entire SMTC window.
Proposal 3: No additional patterns for NCSG are needed. Introduce a mapping table for MGL/MGRP for legacy gap to ML/repetition period for NCSG. RAN2 can reuse MeasGapConfig IE to configure NCSG by adding a flag to indicate configuring legacy gap or NCSG.
Proposal 4: No additional mandatory NCSG patterns besides agreed GP 0 and 1.
Proposal 5: Use the following assumptions to derive the measurement requirements:
· Network configures MG when UE reports NCSG: UE measures SSBs within MG.
· Network configures NCSG/MG when UE reports no interruption, and the SMTC window partial overlaps to the configured NCSG/MG: UE measures SSBs within the configured NCSG/MG.
Proposal 6: Do not consider dormant Scell and CSI-RS measurement use cases in R17 NCSG.

	R4-2200389
	vivo
	Proposal 1: Prefer that NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17.
Proposal 2: Prefer NCSG can apply for RRM measurement for dormant SCell
Proposal 3: Suggest only NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported if UE supports NCSG. The existing gap applicability in Rel-16 for NR-only measurement are reused for NCSG
Proposal 4: For scheduling restrictions, prefer option 1. 
Proposal 5: The transformation between NCSG and legacy gap can depend on RRC reconfiguration mechanism and no other particular mechanism needs be defined.

	R4-2200491
	MediaTek inc.
	Proposal 1: RAN4 to work on CSI-RS based inter-frequency measurement requirement via NCSG after stabilizing the SSB-based requirements.
Proposal 2: It is feasible to support RRM measurement for dormant SCell via NCSG, but whether to limit it within NCSG is up to RAN4 decision.
Proposal 3: In FR2, NCSG is applicable only when the target cell is not in the same band with all serving cells and when UE is performing IBM between the target cell band and each of serving cell band(s).
Proposal 4: In addition to NCSG GP#0 and #1, NCSG GP#13 and #14 are mandatorily supported for UE supporting per-FR NCSG.
Proposal 5: For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory.
Proposal 6: The offset of NCSG refers to the starting point of VIL1.
Proposal 7: Introduce a new mgta -0.25ms for NCSG in FR2 only.
Proposal 8: Only those measurement types RAN4 agreed to be measured via NCSG will be considered when discussing the issue about NW configuration and corresponding UE behaviour (i.e., Issue 3-2 of R4-2120305).
Proposal 9: When UE reports the NCSG capability (‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’) on a target band to network, the reported capability applies to all measurement types agreed by RAN4 on that target band.
Proposal 10: When UE supports no-gap-no-ncsg on a target band but configured with NCSG or MG, UE performs the measurement on that target band based on NCSG or MG. When UE supports NCSG on a target band but configured with MG, UE performs the measurement on that target band based on MG.
Proposal 11: Do not introduce per BC UE capability indication for per-UE and per-FR differentiation for NCSG on top of per-UE indication in Rel-17.
Proposal 12: For FR1 intra-band, existing scheduling restriction requirements apply with the modification that all symbols in SMTC windows are restricted
Proposal 13: For FR1 inter-band, no scheduling restriction is needed. UE reports ‘ncsg’ or ‘no-gap-no-ncsg’ on a target band, only if UE can support simultaneous TX-Rx and mix-numerology between this target band and UE’s serving cells.
Proposal 14: For FR2 inter-band, no scheduling restriction is needed. UE reports ‘ncsg’ or ‘no-gap-no-ncsg’ on a target band, only if UE can support simultaneous TX-Rx, mix-numerology and IBM between this target band and UE’s serving cells.
Proposal 15: The value of CSSF within NCSG is the number of all frequency layers that are assumed to be measured by NCSG.
Proposal 16: The measurement delay requirements for NCSG can be defined by inter-frequency measurement with gap by replacing the MGRP of legacy gap by MGRP of the NCSG
Proposal 17: A single bit in the current RRC signaling for transformation between NCSG and legacy gap is already sufficient. No introduction of new mechanism is needed.
Proposal 18: RAN4 to introduce a mapping table between legacy measurement gap patterns and corresponding NCSG patterns.


	R4-2200539
	Intel Corporation
	Proposal 1: These two use cases of NR NCSG below can be deprioritized in Rel17. 
· Measurement on dormant SCell.
· CSI-RS based inter-frequency measurement 

Proposal 2: Prioritize the NCSG for NR SA case only.
Observation 1: When UE capability is beyond of NW’s configuration and request, from RAN4 requirements perspective, UE need only follow the minimum requirements.
Observation 1: When UE capability is beyond of NW’s configuration and request, from RAN4 requirements perspective, UE need only follow the minimum requirements.
Proposal 3: UE requirements can be defined by following combination of NW configuration and UE capability.
	           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:  It is unnecessary to introduce any transformation mechanism between the legacy MG and NCSG.
Proposal 5: In Rel17, only the NCSG pattern corresponding the legacy gap pattern #0 and #1 are mandatorily supported. 
Proposal 6: The existing gap applicability in Rel-16 for NR-only measurement can apply for NCSG.

	R4-2200588
	ZTE Corporation
	Proposal 1: All related aspects have been covered in Option 1. We believe Option 1 can be the conditions of application of NCSG in FR2.
Proposal 2: De-prioritize the CSI-RS based inter-f measurement, until the discussion of applying of NCSG to SSB-based measurement finished. Or considering the NCSG for CSI-RS based measurement in Rel-18 MG enhancement.
Proposal 3: To identify the feasibility of NCSG in EN-DC, NE-DC and NR-DC, some configuration update clarification is needed from RAN2 group.
Proposal 4: For the agreed per-band UE capability for support of NCSG, the implementation details whether re-using the NeedForGap structure or introduce additional structure is up to RAN2.
Proposal 5: We believe the objective of Option 1 and Option 2 is not exclusive. If per-band NW configuration introduced, we prefer Option 1, Otherwise, Option 2 is preferred.
Proposal 6: Generally Option 1 and Option 2 are reasonable, only introducing an additional UE capability for the case of inter-f measurement in inter-band FR1. 
Proposal 7: The following rules can be used to identify whether Option 1 or Option 2. If both of them are satisfied, Option 2 is preferred, otherwise, Option 1 is preferred.
-	SFN and frame boundary across serving cell and inter-frequency neighbor cells is aligned, and
-	the timing of SSBs across serving cell and inter-frequency neighbor cells are aligned
Proposal 8: Re-using the configuration signaling of legacy gap, only 1 bit distinguishing between legacy gap and NCSG is needed.
Proposal 9: Same as the agreed solution in pre-configured MG, not introducing any transformation mechanism, re-configuration is OK.

	R4-2200632
	CMCC
	Proposal 1: it is proposed that NCSG for CSI-RS based inter-frequency measurement with gap is supported
Proposal 2: for FR1, at least the NCSG patterns corresponding to the mandatory legacy gap patterns (gap pattern #0, 1, 2, 3, 11) are proposed to be mandatory for UEs supporting NCSG
Proposal 3: for NW configuration and corresponding UE behavior, it is proposed as following:  
	       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 
	Measurement within MG 

	Case 3: no-gap-no-interruption
	Measurement without MG
	· If RS occasion (e.g. SMTC) is fully overlapped with NCSG, measurement is performed within NCSG
· If RS occasion (e.g. SMTC) is not fully overlapped with NCSG, measurement is performed outside NCSG
	· If RS occasion (e.g. SMTC) is fully overlapped with MG, measurement is performed within MG
· If RS occasion (e.g. SMTC) is not fully overlapped with MG, measurement is performed outside MG



Proposal 4: scheduling restriction for FR1, it is proposed as following:
· 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,
· If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted
· Otherwise, all symbols in SMTC windows are restricted
· For inter-frequency measurement and the target carrier and the serving cell are in different band, whether scheduling restrictions apply depends on UE capability (UE capability on whether UE supporting simultaneous Tx/Rx for a combination of the target inter-frequency carrier and serving cells).
· If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted
· Otherwise, all symbols in SMTC windows are restricted
Proposal 5: scheduling restriction for FR2, it is proposed as following:
· 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,
· If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted
· Otherwise, all symbols in SMTC windows are restricted
· For inter-frequency measurement and the target carrier and the serving cell are in different band, whether scheduling restrictions apply depends on two UE capabilities ( UE capability on whether UE supporting simultaneous Tx/Rx for a combination of the target inter-frequency carrier and serving cells, UE capability on whether UE supporting IBM for a combination of the target inter-frequency carrier and serving cells ).
· If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted
Otherwise, all symbols in SMTC windows are restricted

	R4-2201158
	OPPO
	Proposal 1: Not support NCSG for CSI-RS based inter-frequency measurement with gap.
Proposal 2: Not support NCSG in MR-DC scenario.
Proposal 3: For NCSG in FR2, study both UE capability reporting in option 1 and network signalling in option 3, where UE capability can be indicated by “needForGap”.
Proposal 4: The number of interrupted slots corresponding to VIL in NCSG could be defined as the following tables.  
Table 1: Total number of interrupted slots corresponding VIL in NCSG 
	FR range
	SCS
[kHz]
	Synchronous 
	Asynchronous 

	
	
	Mgta=0ms
	Mgta>0ms
	Mgta=0ms
	Mgta>0ms

	FR1
[1ms]
	15
	2
	1
	2
	2

	
	30
	2
	2
	3
	3

	
	60
	4
	4
	5
	5

	FR2
[0.75ms]
	60
	3
	3
	4
	4

	
	120
	6
	6
	7
	7

	NOTE1: the total number of interrupted slots will be 2*VIL.
NOTE2: the RRT should be covered by VIL, but the exact location of RRT is up to UE implementation.


Proposal 5a: Only NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported.
Proposal 5b: NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported for all UE, NCSG patterns corresponding to legacy patterns #13 and #14 are mandatorily supported in FR2 for per-FR capable UE.
Proposal 6: For network configuration and corresponding UE behaviour, support option 2 to determine whether MG/NCSG period or SMTC period is used as the basic time interval for measurement period.
Proposal 7: For case 3b and 3c, CSSF and Kp depend on the overlap between MG/NCSG and SMTC.
· If SMTC is fully non-overlapped with MG/NCSG: Kp=1, and use CSSF outside MG/NCSG
· If SMTC is partially overlapped with MG/NCSG: Kp=1/(1- (SMTC period /MGRP)) or Kp=1/(1- (SMTC period /NCSG period)), and use CSSF outside MG/NCSG
· If SMTC is fully overlapped with MG/NCSG: Kp=1, and use CSSF within MG/NCSG
Proposal 8: Not introduce additional per BC indication for NCSG.

	R4-2201625
	Huawei, Hisilicon
	Proposal 1: NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band.
Proposal 2: Support NCSG for RRM measurement for SCell in dormancy.
Proposal 3: RAN4 to wait for RAN2 conclusion on the support of NCSG in MR-DC.
Proposal 4: No addition condition is defined for the usage of NCSG in FR2, and RAN4 to work on the scheduling restriction to address the IBM/CBM capability and additional network assistance.
Proposal 5: The set of mandatory NCSG patterns is same as that for legacy MGPs.
Proposal 6: Define a per BC indication for per FR NCSG.
Proposal 7: 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: ncsg
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	Measurement within MG with only legacy gap interruption allowed

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


Proposal 8: When NCSG is configured, for a frequency layer that can be measured without MG, 
· when SMTC is partially overlapped with NCSG, Kp = 1/(1- (SMTC period /VIRP)) applies
· when SMTC is fully overlapped with NCSG, the frequency layer should be measured within NCSG and be accounted in the CSSF with NCSG.
Proposal 9: A deactivated SCC is measured in the same way as Rel-15/16 if its SMTC is fully non-overlapped with NCSG, and the Rel-15/16 interruption requirements apply.
Proposal 10: For measurement with NCSG, 
· For intra-frequency measurement, scheduling restrictions apply based on existing conditions.
· For inter-frequency measurement and the target carrier and the serving cell are in same band, scheduling restrictions apply based on existing conditions.
· For inter-frequency measurement and the target carrier and the serving cell are in different bands, whether scheduling restrictions apply depends on UE capability.
· For FR1 UE should report whether it supports simultaneous Tx/Rx between the serving cell and the target carrier.
· For FR2 UE should report whether it supports simultaneous Tx/Rx and IBM between the serving cell and the target carrier.
Proposal 11: If scheduling restrictions apply on a serving cell due to inter-frequency measurement with NCSG, all symbols in the SMTC window are restricted (unless new NW assistance information is defined). 
Proposal 12: For L1 measurement in an FR1 serving cell, NCSG is not to be considered in P factor provided that VIL of NCSG is not overlapped with any of the RS for L1 measurement.
Proposal 13: For L1 measurement in an FR2 serving cell, 
· if L1 measurement is impacted by L3 measurement of any target carrier measured with NCSG, P is calculated in the same way as in Rel-15 with VIRP replacing legacy MGRP,
· if L1 measurement is not impacted by L3 measurement of any target carrier measured with NCSG, NCSG is not to be considered in P factor provided that VIL of NCSG is not overlapped with any of the RS for L1 measurement.
L1 measurement is impacted by L3 measurement of a target carrier if the target carrier is intra-frequency carrier or inter-frequency carrier in the same band as the serving cell, or if the target carrier is inter-frequency carrier in different band as the serving cell and UE does not support IBM between the target carrier and the serving cell, otherwise there is no impact.
Proposal 14: The transformation between NCSG and legacy MG is done by NW via RRC reconfiguration.
Proposal 15: Define the mapping between legacy MGPs and their corresponding NCSG patterns.

	R4-2201978
	Nokia, Nokia Shanghai Bell
	1. De-prioritize the scenario of NCSG support for measuring dormant SCell.
NCSG can be used for measuring CSI-RS L3 based inter-frequency measurement with gap.
The support of NCSG in EN-DC, NE-DC and NR-DC is de-prioritized in Rel-17. 
NCSG is applicable in FR2 for Rel-17 under conditions listed in Option 2A in WF [2]. 
No additional mandatory NSCG pattern beyond NCSG patterns #0 and #1 will be specified. Existing gap applicability in Rel-16 for NR-only measurements and mandatory gap patterns is re-used for NCSG capable UEs.
RAN4 not to consider any additional NCSG capability other than per-UE gap and per-FR gap in Rel-17.
Option 2 in WF [2] is supported. RRM requirements for NCSG should follow this table. 
Option 2 in WF [2] is supported for scheduling restrictions in FR1. For FR2, in case of inter-band SSB measurement with IBM condition, we do not observe scheduling restriction, in case of simultaneous UL and DL support.
No mapping table between legacy measurement gap patterns and corresponding NCSG patterns is needed and no transformation between NCSG and legacy gap is needed.

	R4-2202011
	Ericsson
	Scenarios/use cases for NCSG patterns:
· Observation # 1: SCC with dormant SCell is an important use case since interruptions due to RRM measurements are periodic and invisible to the network.
· Proposal # 1: NCSG for CSI-RS based inter-frequency measurement with gap is not supported in R17.
· Proposal # 2: NCSG is used for RRM measurements on the SCC with dormant SCell.
· Proposal # 3: Requirements for NCSG in EN-DC, NE-DC and NR-DC shall be defined if NCSG related procedures are feasible in EN-DC, NE-DC and NR-DC from RAN2 perspective.
· Proposal # 4: NCSG is also supported for FR2.
NCSG patterns:
· Observation # 2: Network is expected to use the same or similar framework for legacy gap patterns and NCSG patterns.
· Observation # 3: Limiting mandatory NCSG patterns corresponding to only legacy patterns #0 and #1 will have significant implementation constrain on the existing network e.g. based on Rel-16.
· Proposal # 5: NCSG patterns, which correspond to all the mandatory legacy gap patterns in Rel-16, should be mandatory.
NCSG configuration and UE behaviour:
· Observation # 4: When UE supports no-gap-no-interruption then no interruption should be allowed.
· [bookmark: _Hlk68195532]Proposal # 6: Support option 2 regarding UE behaviour for different configuration based on UE capability for NCSG support. 
NCSG capability:
· Observation # 5: Additional NCSG capability for per-UE and per-FR differentiation on top of existing per-UE and per-FR capability creates unnecessary complexity in handling different UEs for NCSG configuration.
· Proposal # 7: No additional NCSG capability for per-UE and per-FR differentiation is needed on top of existing per-UE and per-FR capability.
Impact on RRM requirements due to NCSG:
· Observation # 6: UE capability on scheduling restriction is needed when inter-frequency carrier and the serving cell are in different bands will be specific to band combinations in FR1.
· Observation # 7: When UE supports different capabilities on scheduling restriction for different band combinations, the network cannot benefit with scheduling as it will not know when the UE is performing measurement on certain inter-frequency in FR1.
· Observation # 8: When UE supports different capabilities in terms of IBM and CBM for different band combinations, the network cannot benefit with scheduling as it will not know when the UE is performing measurement on certain inter-frequency in FR2.
· Proposal # 8: Do not introduce UE capability to indicate whether scheduling restriction is needed or not when inter-frequency carrier and the serving cell are in different bands FR1.
· Proposal # 9: For FR1 following scheduling restriction applies:
· For intra-frequency measurement, existing scheduling restriction requirements apply. 
· For inter-frequency measurement existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
· Proposal # 10: For FR2, existing scheduling restriction requirements defined in TS 38.133 shall apply regardless of whether serving cell and measured carrier support IBM or CBM.
NCSG transformation mechanism:
· Observation # 9: In several scenarios simply transforming the currently configured legacy measurement gap pattern into NCSG pattern or vice versa, will reduce gap setup delay and reduce signaling overheads.
· Observation # 10: Transformation between legacy measurement gap pattern and NCSG pattern requires mapping between legacy measurement gap pattern and NCSG pattern.
· Observation # 11: Effective gap length of gap in NCSG is the same as of the gap in corresponding legacy gap pattern.
· Observation # 12: Transformation between legacy measurement gap pattern and NCSG pattern may need some processing/transition time (T).
· Proposal # 11: 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 # 12: Introduce mapping table between legacy measurement gap patterns and corresponding NCSG patterns for the UE and gNB to determine the transform gap pattern.
· Proposal # 13: Processing/transition time (T) for UE to transform between legacy measurement gap pattern and NCSG pattern can be up to [5] ms.



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 
· Option 1: NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17. (CATT, vivo, CMCC, Nokia)
· Option 1a: NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band. (HW)
· Option 2: NCSG for CSI-RS based inter-frequency measurement with gap is NOT supported in R17. (Apple, QC, OPPO, E///)
· Option 3: RAN4 to work on CSI-RS based inter-frequency measurement requirement via NCSG after stabilizing the SSB-based requirements. (MTK, Intel, ZTE)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	CMCC
	In our understanding, the motivation to introduce NCSG is that there is spare RF chain so that UE can perform measurement on the target carrier and transmit/receive data on the serving cells simultaneously. The RS type has no impact on the NSCG application. From this point of view, it is suggested that NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17.

	QC
	Since the timeline is very tight for this release, we don’t believe that there is enough time to cover CSI-RS measurement by NCSG. There are additional issues to be taken case of, e.g., wideband processing takes more time to prepare at least for baseband than SSB narrow band processing. Additional agreement on VIL is needed. 

	Apple
	Option 2 is supported. For CSI-RS based intra-frequency measurement, UE can simultaneously perform measurement and data reception, with many conditions specified in TS38.133 section 9.10.2.2, e.g. The BW of the CSI-RS on the intra-frequency neighbor cell is within the active BWP of the UE etc. without those conditions, existing intra-frequency CSI-RS L3 measurement requirements don’t apply. In other word, NW needs to configure measurement gap for UE to conduct the measurement, wherein simultaneous CSI-RS L3 measurement and serving cell data reception is not expected. 
Similar conditions need to be specified if UE is expected to simultaneously perform CSI-RS L3 measurement in NCSG and serving cell data reception. However, it is quite challenging to apply similar conditions for inter-frequency. For instance, as proposed in option 1a, UE needs to report supported CSI-RS BW for each band. We don’t think this is an efficient way. Besides, the overall procedure needs further study, e.g. when to report the supported BW. Both efficiency and signalling overhead need to be considered. However, we don’t think RAN4 shall spend too much time on this issue considering limited time left in this release and this issue is not that critical in this work item.

	ZTE
	Prefer Option 3 or Otpion 2. RAN4 can prioritize all SSB-based requirement first. Once SSB-based requirements are done, depending on the WI timeline to decide whether support NCSG for CSI-based inter-frequency measurement with gap.

	MTK
	Both Options 2 and 3 are fine to us.
In general, we think RAN4 needs to finish SSB-based measurement first. Even this part alone is already challenging to be done within the agreed time frame. It would be highly appreciated if company can focus on the baseline requirement first. 
Technically, there are some details to be discussed, especially for the BW setting as mentioned by Apple. For examples, whether NCSG is to be used for only inter-frequency CSI-RS or also to intra-frequency CSI-RS which is not fully within UE’s active BWP? Note that we have the agreement to set the boundary between NCSG feature and Rel-16 feature 9-4 ‘SSB based inter-frequency measurement without measurement gap’ in last meeting. But for CSI-RS how to set the boundary is not clear at this moment.

	Intel
	Option 2 and 3. 
In order to complete the WI on time, we can focus on the NCSG for SSB measurement with higher priority.

	vivo
	We can compromise to option 3 for timeframe issue. 

	Huawei
	Support option 1a, for the same reason as mentioned by CMCC.

	CATT
	Support option 1. Same view as CMCC. And even for SSB based measurement without gap, some conditions are needed (e.g. the BW of SSB is within the active BWP), from this point of view, there is no difference between SSB and CSI-RS based measurement. Just like Pre-MG and concurrent MG, there is no need to preclude the existing measurement type unless critical issues are identified. Regarding the report of supported BW mentioned in option 1a, it is easily indicated together with the indication of the NCSG support. To MTK’s question, option 1 has already clarified it is for inter-frequency CSI-RS based measurement. And we are not very clear what does the boundary between NCSG feature and Rel-16 feature mean?

	E///
	Option 2

	OPPO
	Prefer option 2 in R17.

	Nokia 
	Option 1. But we can compromise to option 2.




Issue 1-2: NCSG for dormant SCell
· Option 1: RRM measurement for dormant Scell is supported in R17. (CATT, Apple, vivo, HW, E///)
· Option 1a: RRM measurement for dormant Scell is supported in R17. Whether to limit it within NCSG is FFS. (MTK)
· Option 2: RRM measurement for dormant Scell is NOT supported in R17. (QC, Nokia)
· Option 3: deprioritize NCSG for dormant Scell. (Intel)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	Since UE measures dormant Scell CQI in legacy way, the benefit of dormant Scell RRM measurement by NCSG seems to be diminishing. In fact, now we require two measurement flow for Scell when enabling NCSG usage: legacy flow for CQI, and NCSG flow for the newly introduced feature. Given that the interruption of dormant Scell RRM measurement is low already, we don’t see much benefit when considering the implementation complexity. Therefore, we need to first consider if it is worthwhile for RAN4’s effort to set requirement and enable this use case.

	Apple
	From RRM measurement perspective, dormant Scell is quite similar with deactivated Scell. Option 1 and 1a are preferred. We are also fine to deprioritize this scenario.

	ZTE
	We support Option 1.  We can not find any technical reason to exclude the use case of RRM measurement for dormant Scell.

	MTK
	We are fine with Options 1 and 2.
This discussion is only about the minimum requirement for the expected interruption due to L3 measurement for dormant Scell. We prefer to allow UE to re-use a similar implementation for deactivated Scell measurement. The additional need for CQI acquisition will also lead to some interruption. Whether and how to minimize the interruption when considering both L3 measurement and CQI acquisition can be left to UE implementation. 

	Intel
	Option 2 ,3.
We agreed that the requirements for dormant Scell with NCSG is similar as that for the inactive Scell. But we shall also be aware that if NCSG used for the dormant Scell,many existing requirements for the dormant Scell could be impacted. So, it is better we can deprioritize this

	vivo
	Prefer option 1 or 1a. 

	Huawei
	Option 1.
Option 1a is not fully clear to us, e.g. what does it mean by “limit it within NCSG”?

	CATT
	Prefer option 1. 

	E///
	Option 1.

	OPPO
	Option 2 and 3.

	Nokia 
	Option 2.



Issue 1-3: whether NCSG under EN-DC, NE-DC and NR-DC is supported in R17
· Option 1: wait for RAN2 input. (ZTE, HW, E///)
· Option 1a: yes from RAN4 perspective. Wait for RAN2 on feasibility from signal perspective. (CATT)
· Option 2: no (Apple, OPPO)
· Option 3: deprioritize MR-DC. (Intel, Nokia)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	RAN4 shouldn’t discuss this issue at least until RAN2 confirms that NCSG in MR-DC is feasible in R17. 

	Apple
	We believe there is some issue on MN/SN interoperation. MS and SN may not be able to timely exchange the info, even though this is more a RAN2 issue. It seems all options are not trying to confirm the feasibility. Option 1 seems to be a possible  compromise in this meeting.

	ZTE
	Support Option 1.

	MTK
	This is not a RAN4 discussion.

	Intel
	Option 2 and 3.  The main concern is NeedForGap in MR-DC is not supported in RAN2 so far.

	Vivo
	Ok with option 1

	Huawei
	Option 1

	CATT
	Option 1a. we are fine to wait for RAN2 input on the feasibility on signaling, but at least from RAN4 perspective, we think it is feasible. 

	E///
	Option 1

	OPPO
	Prefer not consider MR-DC, but we are also fine to wait for RAN2 input.

	Nokia
	Option 3.



Issue 1-4: NCSG in FR2
· For a target band in FR2, UE can indicate support of NCSG 
· Option 1: No additional conditions are required (CATT, HW)
· Option 2: with the following conditions (Apple, MTK)
· The serving cell(s) and the target cell are on different bands.
· UE is performing IBM on the serving cell band(s) and the target cell band.
· Option 2a: with the following conditions (ZTE)
· 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 3: Introduce new signaling 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, and which serving cell timing UE can utilize, in order to utilize the symbols in between SSBs for serving cell communication. (QC)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	Option 1 with blocking entire SMTC duration and option 2 are feasible but it provides very limited throughput gain by using NCSG. With a simple extension to derive SSB index signaling as option 3, we can achieve a lot throughput gain with NCSG in FR2. Therefore, we support option 3.

	Apple
	Support option 2. Some modification may be needed if option 3 is agreed. Besides, option 3 is also acceptable combined with option 2. 
We see some issue with option 1. For instance, UE may indicate support of NCSG for intra-band according to option 1. However, since no IBM for intra-band, UE cannot be scheduled during NCSG, as proponent of option 1 also proposes to apply scheduling restriction for the whole SMTC window (if option 3 is not considered). For this case we don’t see the benefit for NW to configure NCSG. Compared with legacy gap, configuring NCSG for this case would cause more interruption since VIL1/2 is longer than RRT (VIL1+VIL2+SMTC > legacy MGL). Even if option 3 is considered, NW cannot always guarantee the timing among different carriers. Thus in some network such new signaling is not feasible. On the other hand, it is possible that UE reports the support of NCSG before NW can provide such new signaling. Therefore, when reporting capability for NCSG, UE cannot assume carriers are well synchronous.
Regarding option 3, it can bring benefit for the case wherein carriers are very well synchronized, in terms of reducing data loss during ML. However, some conditions are still to be defined, e.g. when NW is not able to provide such signaling (serving cell’s timing cannot be used), configuring legacy gap seems better than NCSG.

	ZTE
	Support Option 2a. Actually, we believe there is not any divergence between Option 2 and 2a since a spared chain is an indispensable condition for applying NCSG both for FR1 and FR2. So Option 2 and 2a can be combined into only one option.

	MTK
	Support Option 2.
Option 1 may leave the corresponding UE behavior during NCSG undefined. This is not preferred. 
Option 3 seems an optimization to us. It is up to network implementation on whether this additional optimization is doable or not. One issue which is not very clear to use is how to apply Option 3 if the serving cell and the target inter-frequency have different SCS. 

	Intel
	Option 2
The problem of Option 3 may be remedied by the scheduling restriction instead of signaling?

	QC
	To MTK: if there is no existing resolution from intra-frequency cases, we can restrict the signaling to same SCS across the signaled serving cell and target inter-frequency for simplicity, given the limited time we have in R17. We also agree that this is an optimization but it’s an important one, and introduce this signaling allow network to implement this optimization if it is doable.
To Intel: this signaling is to reduce scheduling restriction from entire SMTC to overlapping to SSB symbols.

	Huawei
	Option 1.
We prefer to define scheduling restriction instead of limiting the applicability of NCSG for FR2.
To Apple, we understand there are clear benefits using NCSG with scheduling restriction compared to using legacy MG.
· Scheduling restriction is on per serving cell basis, and it may impact only some but not all serving cells, while legacy MG which will impact all serving cells per UE or per FR, and some of the serving cells will unnecessarily suffer the throughput loss.
· Even for serving cells where scheduling restriction apply, there is still benefit in using NCSG compared to legacy MG because scheduling restriction is limited to SMTC window or SSB symbols (if new signaling as in option 3 is used) and the interruption can be shorter than the legacy MGL.
To QC, we understand option 3 should be addressed in the scheduling restriction of NCSG but not the applicability of NCSG.

	E///
	Support Option 1 to limit the work. 

	OPPO
	We are open to option 2 and 3.



Sub-topic 2: NCSG patterns
Issue 2-1: On top of #0 and #1, whether additional NCSG gap patterns shall be mandatorily supported if UE supports NCSG.
· Option 1: NCSG patterns corresponding to legacy gap#2, 3, 11, 13, 14, 17, 18, 19 are mandatorily supported (CATT)
· Option 1a: The set of mandatory NCSG patterns is same as that for legacy MGPs. (HW, E///)
· Option 2: NCSG GP#13 and #14 are mandatorily supported for UE supporting per-FR NCSG. For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory. (MTK)
· Option 3: NCSG patterns corresponding to legacy patterns #13 and #14 are mandatorily supported in FR2 for per-FR capable UE. (OPPO)
· Option 4: at least NCSG patterns corresponding to legacy gap#2, 3, 11 are mandatorily supported in FR1 (CMCC)
· Option 5: no additional mandatory NCSG patterns (Apple, QC, vivo, Intel, OPPO, Nokia)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	CMCC
	We are OK with option 1, 1a, 2 taking both FR1 and FR2 into account. The key consideration is that the NCSG patterns corresponding to the mandatory legacy gap patterns specified in Rel-15/Rel-16 need to be mandatorily supported.

	QC
	We support option 5. However, if it is necessary to add mandatory per-FR gap patterns, we can compromise to option 3 by adding #13 and #14 as mandatory NCSG patterns.
After reviewing all the contributions, there is no explanation of the advantage of mandating GP#2,3,17,18 given that the VIL are the same and UE still can communicate with network during ML.

	Apple
	Prefer option 3 or 5. Agree with QC that NCSG with smaller ML doesn’t provide any gain compared to NCSG with longer ML. 

	ZTE
	Support Option 1a. It has been agreed that define NCSG patterns corresponding to legacy patterns #0~#23. Except for patterns #24, 25 which used for PRS measurement, we believe the pattern applying rules for legacy MG can be used for NCSG without any additional limitation. So specify the same mandatory patterns both for legacy MG and NCSG is natural.


	MTK
	This issue was discussed in Rel-15. We need some mandatory gaps in FR2. Otherwise, it is difficult for network to expect which gap pattern can be configured for per-FR gap capable UE. Therefore, we suggest to add #13 and #14 as mandatory first. 
We are also fine to further follow Rel-16 mandatory gaps for NR-only measurement.
In summary Options 2 and 3 are fine to us. 

	Intel
	Prefer Option 5, 3. 
And for per-FR NSCG, gap # 13,14 can be supported.

	vivo
	We support option 5

	Huawei
	Option 1a and option 2 (they are same to us).
To QC, if only NCSG pattern #0 and #1 are made mandatory, it is likely that NW will only implement those two NCSG patterns, and NCSG patterns with smaller ML is not likely to be used. This will have a negative impact on UE power consumption because UE has to open the spare RF/BB resource during the 5ms ML even the SMTC window length is less than 3ms.

	CATT
	Fine with option 1, 1a and option 2. Same view as CMCC. 

	QC
	To Huawei: is UE required to keep spare RF/BB resource on for the entire ML even if UE knows the SMTC window location? It seems to be sub-optimal implementation and UE should be able to optimize it if it wants to?

	E///
	Support Option 1a. 

	OPPO
	Option 3 and 5. The benefit to support NCSG with small ML is not clear.



Issue 2-2: The existing gap applicability in Rel-16 for NR-only measurement are reused for NCSG:
· Option 1: yes (CATT, Apple, vivo, Intel, Nokia)
Recommended WF
· Agree on option 1.
1st round Comment collection:
	Company
	Comments

	CMCC
	OK with the recommended WF.

	QC
	We assume we only need this when mandatory gap patterns other than #0,1,13,14 are agreed. Suggest to wait for the conclusion in 2-1.

	Apple
	OK with the recommended WF. We think this issue can be decoupled with issue 2-1. For an optional NCSG pattern, UE can indicate support of it for NR-only measurement.

	ZTE
	The outcome of Issue 2-1 is relevant to this issue. 

	MTK
	Support the recommended WF.

	Intel
	OK with the recommended WF

	vivo
	OK with the recommended WF

	Huawei
	Option 1 is not fully clear to us. 
We understand in Rel-16 we introduced additional mandatory MGPs for NR-only measurement, but there is no applicability in Rel-16 for NR-only measurement, so could the proponents help to explain a bit?

	CATT
	Support the recommended WF. 

	E///
	Support the recommended WF.

	OPPO
	Support the recommended WF. 



Issue 2-3: time offset for NCSG:
· Option 1: The offset of NCSG refers to the starting point of VIL1. (MTK)
[image: ]
· Option 2: The offset of NCSG refers to the starting point of ML – RRT. Allow 2 slots interruption for 15kHz, sync, mgta=0. (OPPO)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	We can support option 1.

	Apple
	Support option 1.

	ZTE
	Prefer Option 2. 
Firstly this issue is make sense given the existence of VIL. Option 1 is the same solution as in legacy MG. But it has been agreed that 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  during 101 e-meeting, we believe Option 2 align with the  agreements more than Option 1. However no matter Option 1 or Option 2, make sure the offset is clear is enough.

	MTK
	Support Option 1, which is more intuitive.

	Intel
	Support option 1. Option 2 may not guarantee the start point of NCSG is aligned with the slot boundery

	Huawei
	We are fine with either of option 1 or 2 as both of them would give clear definition of the NCSG offset.

	CATT
	Fine with both options. 

	E///
	Option 1 is clearer

	OPPO
	We prefer option 2 so that the effective measurement window for NCSG and corresponding legacy MG is aligned. 
One issue for option 1 is that the offset is defined in the unit of ms (i.e. subframe), but VIL is defined in the number of slots and is different for sync and async scenario. Additional work on RAN2 signalling is needed. 



Issue 2-4: mgta for NCSG:
· Option 1: Introduce a new mgta -0.25ms for NCSG in FR2 only. (MTK)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	We want to understand the reason for choosing -0.25ms instead of 0.75ms.

	Apple
	Option 1 is fine. Either -0.25ms or 0.75 if fine.

	MTK
	We support Option 1. 
As the current configuration granularity of the gap offset is 1ms, we do not see any different between -0.25ms and 0.75ms. Either way is fine to us.

	Intel
	Option 1 or 0.75ms. 

	vivo
	Option 1 or 0.75ms.

	Huawei
	Slightly prefer 0.75ms as it is more consistent with the existing usage of MGTA.

	E///
	We prefer to keep the existing offset of 0.75 ms




Sub-topic 3: UE capability and NW configuration
Issue 3-1: NW configuration and corresponding UE behaviour
· According to contributions from companies, most proposals are aligned on the following cases, except the FFS part:
	           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: ncsg
	No requirement
	Measurement within NCSG with only NCSG interruption allowed
	FFS

	Case 3: no-gap-no-ncsg
	Measurement without MG
	FFS
	FFS



· Issue 3-1-1: meaning of “measurement within gap” 
· Option 1: basic time interval for measurement period is defined as MGRP. (OPPO)
· Option 2: CSSF is derived within gap
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	Are the two options contradictory to each other? If not, we can support both.

	Apple
	Could OPPO further clarify the issue? In our view “measurement within gap” means UE performs measurement with gap occasion. In core requirement for gap-based measurement, Max(MGRP, SMTC period) is used (same as option 1?). However, CSSF shall be determined according to CSSFwithin_gap,i (option 2?) 

	ZTE
	We are not sure the meaning of Option 1.
For Option 2, we believe it’s OK for us.

	MTK
	We also have similar question regarding the intention of the proposals. 
In our view the concepts of with/without gap and within/outside gap are different. 

	Huawei
	Not sure what the issue is about.
In Rel-15/16 we have clear requirements regarding whether a measurement should be performed within MG or outside MG. 

	CATT
	Our understanding is option 1. 
For example, for measurements without gap, if SMTC is overlapped with gap, the CSSF is also derived according to CSSFwithin_gap,I, but it is called measurement outside gap. 

	E///
	We also do not understand the intention of the proposal

	OPPO
	Option 1 is to distinguish which formula of measurement period will be used. For NR intra-frequency measurement, there are two types of measurement period defined in the existing spec.
· Type-1: intra-f measurement without gap defined in clause 9.2.5, where SMTC and/or DRX cycle are considered for measurement period 
· Type-2: intra-f measurement with gap defined in clause 9.2.6, where SMTC and MGRP and/or DRX cycle are considered for measurement period 
Option 2 is to further distinguish which type of CSSF is used for type-1, CSSF for outside gap or CSSF within gap. And it depends on the overlapping between SMTC and MG as shown below.
 CSSFoutside_gap,i in clause 9.1.5.1 for measurement conducted outside measurement gaps, i.e. when intra-frequency SMTC is fully non overlapping or partially overlapping with measurement gaps,  
 CSSFwithin_gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps, i.e. when intra-frequency SMTC is fully overlapping with measurement gaps. Even for intra-frequency MO could be measured without gap, the CSSF is CSSF within gap. 
We propose this issue because we think a common understanding on the meaning of “measurement within gap” should be reached before discussing UE behaviour. We are fine with both options.



· Issue 3-1-2: when UE indicates ‘ncsg’ and NW configures MG
· Option 1: Measurement within MG (CATT, QC, MTK, Intel, CMCC)
· Option 1a: Measurement within MG with only legacy gap interruption allowed (Apple, ZTE, OPPO, HW, Nokia, E///)
Recommended WF
· In moderator’s view option 1 and 1a are the same. Companies who believe there is difference between the two options are encouraged to clarify the difference.
1st round Comment collection:
	Company
	Comments

	QC
	Agree with moderators view

	Apple
	In our view option 1 and option 1a are the same. Some companies propose to delete “with only legacy gap interruption allowed”. Could we ask for clarification?

	ZTE
	From our view, for the case of UE indicates ‘ncsg’ and NW configures MG, there are two possible UE behavior for interruptions: 1) legacy gap interruption; 2) only NCSG interruption in VIL1/2.  It seems that both Option 1 and Option 1a here refer to the former.

	MTK
	2 Options are the same in our view.

	Intel
	Option 1,1a are fine for us. The exact wording can be check in draft CR.

	Huawei
	Agree with moderators view

	CATT
	Fine with both options. 

	E///
	Agree with moderator’s view

	OPPO
	Agree with moderator.



· Issue 3-1-2: when UE indicates ‘no-gap-no-ncsg’ and NW configures NCSG
· Option 1: Measurement within NCSG with only NCSG interruption allowed (CATT, QC, MTK, Intel)
· Option 2: Measurement outside NCSG (Apple, ZTE, OPPO, HW, Nokia, E///)
· Option 3: introduce a new flag (similar to interFrequencyConfig-NoGap-r16) to let NW decide whether to measure with or without NCSG. (Apple)
· Option 4: (CMCC)
· If RS occasion (e.g. SMTC) is fully overlapped with NCSG, measurement is performed within NCSG
· If RS occasion (e.g. SMTC) is not fully overlapped with NCSG, measurement is performed outside NCSG
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	CMCC
	We support Option 2 and option 4. Compared with option 2, option4 just further provides the consideration on the overlapping issue between RS occasion and NCSG.

	QC
	We support option 1, not to waste configured gap resources.

	Apple
	Honestly, we don’t see significant difference among option 1, 2 and 4. Measurement opportunities anyway are shared among carriers which are to be measured either within NCSG or outside NCSG.  Therefore, we propose option 3 to leave it to NW control.

	ZTE
	Support Option 2 and Option 4.
We believe Option 4 is a more detailed clarification considering the overlapping case between SMTC and NCSG. Further more, the principle in Option 4 is same as which in legacy gap. So, we support Option 2 and Option 4. 

	MTK
	Support Option 1.
This should be treated as the scenario that NW is trying to fallback. 
BTW, we believe that intra/inter-freq measurement without gap should not be considered here, because they are not applicable to NCSG. 

	Intel
	Option 1. 
From the requirement perspective, UE need to follow NW’s configuration only. It is up to UE itself if it can perform gap-less measurement.

	Huawei
	Option 2 and option 4.
On option 1, UE reports different capability for different target bands, so the NCSG may be configured for another target band. To us this is same case as Rel-16 inter-frequency measurement without MG, where UE is assumed to measure outside MG.
One question with option 1 is: what happens if the SMTC of the concerned target band does not overlap with configured MG?
On option 3, we can understand the motivation, but it is noted that UE reports NCSG capability only when it is configured by NW to do so, and in this sense, the NW configuration (asking UE to report NCSG capability) already serves similar purpose as interFrequencyConfig-NoGap-r16 for inter-freq measurement without MG. 

	CATT
	Option 1 and option 4. 

	E///
	Support Option 2 and Option 4

	OPPO
	We are fine with option2, but prefer discuss this issue after issue 3-1-1. 



· Issue 3-1-3: when UE indicates ‘no-gap-no-ncsg’ and NW configures MG
· Option 1: Measurement within MG (CATT, QC, MTK, Intel)
· Option 2: Measurement outside MG (Apple, ZTE, OPPO, HW, Nokia, E///)
· Option 3: introduce a new flag (similar to interFrequencyConfig-NoGap-r16) to let NW decide whether to measure with or without MG. (Apple)
· Option 4: (CMCC)
· If RS occasion (e.g. SMTC) is fully overlapped with MG, measurement is performed within MG
· If RS occasion (e.g. SMTC) is not fully overlapped with MG, measurement is performed outside MG
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	CMCC
	We support Option 2 and option 4. Compared with option 2, option4 just further provides the consideration on the overlapping issue between RS occasion and NCSG.

	QC
	We support option 1, not to waste configured gap resources.

	Apple
	Similar with 3-1-2.
Measurement opportunities anyway are shared among carriers which are to be measured either within NCSG or outside NCSG.  Therefore, we propose option 3 to leave it to NW control.

	ZTE
	Similar as the analysis in Issue 3-1-1, we support Option 2 and Option 4.

	MTK
	Support Option 1.
The reasons are the same as Issue 3-1-2. BTW, we believe that intra/inter-freq measurement without gap should not be considered here, because they are not applicable to NCSG.

	Intel
	Similar with 3-1-2.


	Huawei
	Option 2 and 4, for the same reason as for 3-1-2.

	CATT
	Option 1 and option 4. Same as issue 3-1-2. 

	E///
	Support Option 2 and Option 4

	OPPO
	Prefer discuss this issue after issue 3-1-1.



· Issue 3-1-4: other assumptions when discussing NW configuration and corresponding UE behaviour
· Proposal 1: Only those measurement types RAN4 agreed to be measured via NCSG will be considered (MTK)
· Proposal 2: When UE reports the NCSG capability (‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’) on a target band to network, the reported capability applies to all measurement types agreed by RAN4 on that target band. (MTK)
· Proposal 3: When NCSG is configured, for a frequency layer that can be measured without MG, (HW) 
· when SMTC is partially overlapped with NCSG, Kp = 1/(1- (SMTC period /VIRP)) applies
· when SMTC is fully overlapped with NCSG, the frequency layer should be measured within NCSG and be accounted in the CSSF with NCSG.
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	Proposal 1 and 3 is reasonable. We want to know what’s the additional information provided in proposal 2 when proposal 1 is agreed and with the previous meeting agreements.

	Apple
	Proposal 1 is fine. If any other type of measurement is configured, which requires legacy gap, NW shall not configure NCSG.
As for proposal 2, in our understanding the “all measurement types agreed by RAN4” is same as that in proposal 1. Hence we proposal 2 is straightforward if proposal 1 is agreed.
Proposal 3 is OK. 

	MTK
	The intention of bringing both Proposal 1 and Proposal 2 is to preclude intra/inter-frequency measurement without gap in the discussion. Because in last meeting, we observed that some companies used intra-frequency measurement without gap as the reason to argument that even if NW configured MG, the measurement should still be conducted outside gap.
Proposal 3 is fine to us.

	Intel
	Proposal 1 and 3 are fine for us. 
Share the same view as QC and Apple, if P1 is agreed, P2 shall be agreeable with the last meeting agreements (per-band NCSG indication) 

	Huawei
	Support P1 and P3.
On P2, based on Rel-16 NeedForGap framework, UE will report separately for intra- and inter-frequency targets. We also do not see the reported capability is applicable for de-activated SCC measurement. 

	CATT
	Support proposal 1 and 3. 

	E///
	Support proposal 1 and 3. P2 needs more discussion.



Issue 3-2: 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, OPPO, Nokia, E///)
· Option 2: Define a per BC indication for per FR NCSG. (HW)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	Support option 2.

	Apple
	Support option 1.

	ZTE
	Support Option 1.
Considering it has been agreed that UE can report one of the capabilities between‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’per band in target MO in a band combination for inter-frequency measurement (same granularity as NeedForGap), based on this, further re-using the per-UE/per-FR capability in legacy gap, we believe the aim in Option 2 can be realized, i.e. a per BC indication for per FR NCSG is feasible.


	MTK
	Support Option 1.

	Intel
	Option 1. 

	Huawei 
	Option 2.

	CATT
	Option 1. 

	QC
	One clarification is needed for option 1: does “per-UE and per-FR differentiation” refer to adding a new per-UE and per-FR capability for NCSG to report together within the RRC reconfig procedure (along the gap, ncsg, no-gap-no-ncsg reporting), or extending the legacy per-UE and per-FR gap capability to cover NCSG? Since NCSG is a new feature with a new type of gap, extending R15 capability to cover the new feature seems problematic. Therefore, we want to confirm whether our understanding on option 1 as a new NCSG per-UE and per-FR capability is correct or not.

	E///
	Support Option 1. It is important to keep compatibility with existing per-UE and per-FR capability



Sub-topic 4: measurement related requirements
Issue 4-1: scheduling restriction in FR1
· Issue 4-1-1: for intra-frequency measurement
· Option 1: existing scheduling restriction requirements apply. (vivo, HW, CMCC, ZTE, Nokia, E///)
Recommended WF
· Agree on option 1.
1st round Comment collection:
	Company
	Comments

	CMCC
	OK with recommended WF.

	Apple
	OK with option 1.

	ZTE
	OK with Option 1.

	MTK
	Support the recommended WF.

	Intel
	Support the recommended WF.

	vivo
	Support the recommended WF.

	Huawei
	Support the recommended WF.

	CATT
	Support the recommended WF. 

	E///
	Support the recommended WF.



· Issue 4-1-2: for intra-band inter-frequency measurement
· Option 1: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted. (vivo, HW, MTK, E///)
· Option 2: If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 3: If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (CMCC)
· Option 4: if SFN and frame boundary across serving cell and inter-frequency neighbor cells is aligned, and the timing of SSBs across serving cell and inter-frequency neighbor cells are aligned, only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (ZTE)
· Option 5: existing scheduling restriction requirements apply (Nokia)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	CMCC
	Option 3. In our view, it is not a good way to assume that all inter-frequency carriers are not synchronized with serving cell. Some inter-frequency carriers can be synchronized with the serving cell, for example, the carriers configured for CA. For the timing aligned case (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), and UE is informed of this situation, only the SSB symbols indicated by SSB-ToMeasure are restricted. For the case that timing is not aligned, all symbols in SMTC windows are restricted.

	QC
	Option 2,3,4 have throughput improvement over option 1, as CMCC explained.
Option 2,3,4 are essentially the same, option 2 provides the necessary signaling indication. Are there any alternative for signaling except the proposal in option 2?
We support option 2 but open to the discussion of other signaling alternatives.
Question to CMCC: do you consider the symbols before and after SSB as part of restriction? They are in intra-frequency, as described in 38.133:
The UE is not expected to transmit PUCCH/PUSCH/SRS 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

	Apple
	Support option 2. For efficiency, we support of idea of informing UE that UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier. 
If new signaling cannot be agreed, we may have to go with option 1.

	ZTE
	Support Option 2, 3, 4.
First, we suggest Option 2, 3, 4 can be combined into single one. 
Actually there is not any existing indication to inform UE whether time alignment can be assumed between frequency f0 and frequency f1. The existing IE deriveSSB-IndexFromCell can only apply for same frequency case. So, we believe some additional indication such as deriveSSB-IndexFromCell-inter in Option 2 is needed.

	MTK
	Support Option 1.
As explained in Issue 1-4, this is up to network. Besides, how to resolve the issue with different numerology is not clear to us. 

	Intel
	Option 1 is preferable. The symbol boundary of serving cell may be misaligned with the PRS from other cells with timing uncertainty .
For Option 2,3,4 which need more standardization efforts (e.g. signaling design from RAN2 ), regarding to the limited time left to this WI completion, we suggested they can be optimized in future release.

	Vivo
	Prefer option 1

	QC
	To MTK: we understand that the proposed alignment may not always be supported by network, therefore a signaling is needed to utilize the alignment when it is supported.
To Intel: this signaling is not a brand-new one. It is a simple extension of existing derive SSB index signaling in intra-frequency to inter-frequency. Do you see any complication that may not be able to finish within this WI? Moreover, PRS is not measured by NCSG according to the current scope.

	Huawei
	Support option 1 but we can compromise to option 2/3/4 if it is preferred by the majority (to us option 2/3/4 are rather similar). 

	E///
	Support Option 1. Our main concern is that NW is unlikely to use such diverse conditions to decide whether to schedule the UE or not.



· Issue 4-1-3: for inter-band measurement
· Option 1: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions (on all symbols in SMTC) apply for UE doesn’t support simultaneous Rx/Tx.  (vivo, HW)
· Option 2: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions apply for UE doesn’t support simultaneous Rx/Tx. If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 3: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions apply for UE doesn’t support simultaneous Rx/Tx. If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (CMCC)
· Option 4: no scheduling restriction. UE reports ‘ncsg’ or ‘no-gap-no-ncsg’ on a target band, only if UE can support simultaneous TX-Rx and mix-numerology between this target band and UE’s serving cells. (MTK)
· Option 5: SSB symbols to be measured are restricted when scheduling restrictions apply, and whether scheduling restrictions apply depends on UE capability.
· Option 6: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted. (E///)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	CMCC
	Option 3.  For inter-band measurement, there are two questions: one is the length of scheduling restriction, the other one is the application of scheduling restriction. 
For the length of scheduling restriction, same comments as in Issue 4-1-2, for the timing aligned case (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), and UE is informed of this situation, only the SSB symbols indicated by SSB-ToMeasure are restricted. For the case that timing is not aligned, all symbols in SMTC windows are restricted.
For the application of scheduling restriction, if the scheduling restriction is caused by simultaneous Tx and Rx, whether to apply the restriction also depends on UE capability. If UE supports simultaneous Tx/Rx for a combination of the target inter-frequency carrier and serving cells, no need to have the scheduling restriction caused by simultaneous Tx and Rx.

	QC
	Same comment as the previous issue.

	Apple
	Support option 2. Same comments as issue 4-1-2.

	ZTE
	We support Option 2 and Option 3, actually we believe they are similar except for the wording.

	MTK
	We support Option 4.
Regarding simultaneous Tx-Rx, our view is that if UE is not able to do simultaneous Tx-Rx, then it should not claim NCSG support to that band at the first place. The intention is to simplify the requirement (at this late stage of Rel-17). Further optimization can be considered in later releases.

	Intel
	Option 1. Same comments as issue 4-1-2.

	Vivo
	Option 1 is preferred

	Huawei
	Support option 1 but we can compromise to option 2/3 if it is preferred by the majority (to us option 2/3 are rather similar). We have same view as CMCC that there are two issues here.

	E///
	We prefer Option 6. We can compromise to Option 1. Options 2/3 become overly complicated and less likely to benefit the NW scheduling



Issue 4-2: scheduling restriction in FR2
· Issue 4-2-1: for intra-frequency measurement
· Option 1: existing scheduling restriction requirements apply. (CMCC, HW)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	CMCC
	Option 1.

	Apple
	Depends on outcome of issue 1-4. In our current proposal NCSG shall not be configured for intra-band measurement.

	ZTE
	Support Option 1.

	MTK
	Same view as Apple.

	Intel
	Up to issue 1-4

	Huawei
	Option 1

	E///
	Support Option 1



· Issue 4-2-2: for intra-band inter-frequency measurement
· Option 1: If deriveSSB-IndexFromCell-inter is true, only UL and DL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 2: If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (CMCC)
· Option 3: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted (unless new NW assistance information is defined). (HW)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	CMCC
	Option 2. Same comments as that for Issue 4-1-2, for the timing aligned case (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), and UE is informed of this situation, only the SSB symbols indicated by SSB-ToMeasure are restricted. For the case that timing is not aligned, all symbols in SMTC windows are restricted.

	QC
	Option 1 and 2 are the same from scheduling restriction perspective. The only difference is option 1 specifies signaling while option 2 stated that “if UE is informed” but not yet specified how UE is informed. We support option 1, but open to discuss alternative signaling scheme, as long as the information can be correctly indicated.

	Apple
	Depends on outcome of issue 1-4. In our current proposal NCSG shall not be configured for intra-band measurement. 
If intra-band has to be considered, then we prefer option 1. Compared with option 2, one additional symbol (before and after) is considered, which is reasonable.
Regarding option 3, the whole SMTC windows would be restricted. Actually, NCSG for this case would degrade throughput compared with legacy gap, since VIL is longer than RRT.

	ZTE
	We support Option 1 and Option 2, actually we believe they are similar except for the wording.

	MTK
	Pending on the conclusion of Issue 1-4.

	Intel
	Option 1. Same comments as issue 4-1-2.
And it is also up to issue 1-4

	Huawei
	Support option 3 but we can compromise to option 1/2 if it is preferred by the majority (to us option 1/2 are rather similar). 

	E///
	We can support Option 3. 



· Issue 4-2-3: for inter-band measurement, the serving band and the target band are with CBM
· Option 1: If deriveSSB-IndexFromCell-inter is true, only UL and DL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 2: existing scheduling restriction requirements shall apply (E///)
· Option 3: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted (unless new NW assistance information is defined). (HW)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	We support option 1 to get better throughput improvement. Clarification is needed for option 2: to what does the existing scheduling restriction refer?

	Apple
	Depends on outcome of issue 1-4. In our current proposal NCSG shall not be configured for inter-band without IBM. If CBM has to be supported, option 1 is preferred over option 3.

	ZTE
	Support Option 1.

	MTK
	Pending on the conclusion of Issue 1-4. If UE reports NCSG only if it supports IBM and simultaneous Tx-Rx, we do not have this issue here.

	Intel
	Option 3. Same comments as issue 4-1-2.
Also it is up to issue 1-4


	Huawei
	Support option 3 but we can compromise to option 1 if it is preferred by the majority. 

	E///
	We support Option 2 or Option 3



· Issue 4-2-4: for inter-band measurement, the serving band and the target band are with IBM
· Option 1: (QC)
· If inter-band simultaneous Tx and Rx is not supported:
· If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted.
· If inter-band simultaneous Tx and Rx is supported:
· No scheduling restriction.
· Option 2: (CMCC)
· If inter-band simultaneous Tx and Rx is not supported:
· If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted
· If inter-band simultaneous Tx and Rx is supported:
· No scheduling restriction.
· Option 3: no scheduling restriction is needed. UE reports ‘ncsg’ or ‘no-gap-no-ncsg’ on a target band, only if UE can support simultaneous TX-Rx, mix-numerology and IBM between this target band and UE’s serving cells. (MTK)
· Option 4: no scheduling restriction is needed, if UE can support simultaneous TX-Rx. (Nokia)
· Option 5: existing scheduling restriction requirements shall apply (E///)
· Option 6: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions apply for UE doesn’t support simultaneous Rx/Tx. All symbols in the SMTC window are restricted (unless new NW assistance information is defined) (HW)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	CMCC
	Option 2. Same comments as Issue 4-1-3.

	QC
	Same comment as issue 4-2-2

	Apple
	Support Option 1 for efficiency. If new signaling cannot be agreed, then option 6 is supported.

	ZTE
	Support Option 1 and Option 2.

	MTK
	Support Option 3. 
We are not sure if 3GGP already has a UE capability to report whether UE supports simultaneous Tx-Rx between its serving cells and an arbitrary target band for measurement? If not, then there is no way for network to know this. And it implies UE need to consider its simultaneous Tx-Rx capability before reporting NCSG capability.

	Intel
	Option 5. Same comments as issue 4-1-2.

	Huawei
	Support option 6 but we can compromise to option 1/2 if it is preferred by the majority (to us option 1/2 are rather similar). 
To MTK, we understand new capability is needed to inform NW about the support of simultaneous Tx/Rx between serving cells and an arbitrary target band for measurement. Otherwise scheduling restriction has to be assumed on all serving cells which is not desirable. Also, we understand that with option 4, UE also needs to consider its simultaneous Tx/Rx capability before reporting NCSG capability.

	E///
	Support Option 5. 
We explained in our paper that UE may indicate IBM for one target band while CBM for another target band. Sampling is up to the UE. So NW will not benefit with scheduling the UE during ML if both bands (CBM and IBM) are configured for measurement using NCSG. Such optimization can be considered in future release




Issue 4-3: CSSF 
· Option 1: The value of CSSF within NCSG is the number of all frequency layers that are assumed to be measured by NCSG. (MTK)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	We support option 1.

	Apple
	Support option 1.

	ZTE
	We believe for the value of CSSF within NCSG, re-using the similar principle in legacy gap is OK. So based on Option 1, the overlapping issue between SMTC and NCSG should also be considered. For details, an additional limitation can be added into Option 1: The value of CSSF within NCSG is the number of all frequency layers that are assumed to be measured by NCSG and their SMTC are totally or partially overlapping with the NCSG.

	MTK
	Support Option 1

	Intel
	Option 1.

	Huawei
	We have one question for clarification: does option 1 mean the CSSF value is a simple number count, or is it calculated in the same way as CSSF within MG (where SMTC overlapping are considered)?

	CATT
	Support option 1. We think the frequency layers assumed to be measured already means the SMTC is overlapped with NCSG. 

	E///
	Option 1 is OK



Issue 4-4: measurement delay 
· Option 1: The measurement delay requirements for NCSG can be defined by inter-frequency measurement with gap by replacing the MGRP of legacy gap by MGRP of the NCSG. (MTK)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	We support option 1.

	Apple
	Requirements are different between intra-f measurement with gap and inter-f measurement with gap. Existing tables in respective section can be used as baseline (MGRP needs to be replaced by VIRP) .

	ZTE
	Generally we support Option 1.

	MTK
	We are fine to Apple’s suggest to replace MGRP by VIRP.

	Intel
	Same view as Apple. 

	Huawei
	Support Option 1

	CATT
	Support option 1. 

	E///
	Support option 1. 



Issue 4-5: measurement on deactivated SCC 
· Proposal 1: A deactivated SCC is measured in the same way as Rel-15/16 if its SMTC is fully non-overlapped with NCSG, and the Rel-15/16 interruption requirements apply. (HW)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	We support option 1.

	Apple
	Support proposal 1.

	MTK
	Ok to proposal 1.

	Intel
	Option 1

	Huawei
	Support Option 1

	CATT
	Fine with option 1. 

	E///
	Support option 1. 



Issue 4-6: impact on L1 measurement 
· Proposal 1: (HW)
· For L1 measurement in an FR1 serving cell, NCSG is not to be considered in P factor provided that VIL of NCSG is not overlapped with any of the RS for L1 measurement. 
· For L1 measurement in an FR2 serving cell, 
· if L1 measurement is impacted by L3 measurement of any target carrier measured with NCSG, P is calculated in the same way as in Rel-15 with VIRP replacing legacy MGRP,
· if L1 measurement is not impacted by L3 measurement of any target carrier measured with NCSG, NCSG is not to be considered in P factor provided that VIL of NCSG is not overlapped with any of the RS for L1 measurement.
· L1 measurement is impacted by L3 measurement of a target carrier if the target carrier is intra-frequency carrier or inter-frequency carrier in the same band as the serving cell, or if the target carrier is inter-frequency carrier in different band as the serving cell and UE does not support IBM between the target carrier and the serving cell, otherwise there is no impact.
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	Although UE has spared chains for L3 measurement, UE may not have two dedicated measurement processing resources for L1 and L3 running simultaneously since it is not required by legacy spec. Therefore, even if the RSs are not overlapping with VIL, UE may not have the resource to process the L1 measurement while performing L3 measurement.

	MTK
	We are fine with the FR1 part of Proposal 1. 
Regarding FR2 part, , 
· If the RS occasion is overlapped by VIL, this RS occasion is regarded as punctured. Rel-15 principle can be re-used by replacing MGRP by VIRP.
· If the RS occasion is within NCSG, it is up to the conclusion of IBM/CBM discussion.
· If the RS occasion is outside NCSG, Rel-15 principle can be re-used.
We are a different view to QC regarding simultaneous L1 and L3 measurement. In our understanding, it is a reference UE behavior when we defined requirements in FR1.

	Huawei
	Support option 1.
We agree with MTK that FR2 part is related to whether NCSG is applicable when UE cannot support IBM between any target band and any serving cell, so it can be discussed after issue 1-4 is concluded.

	E///
	Need more discussion




Sub-topic 5: others
Issue 5-1: transformation between NCSG and legacy gap 
· Option 1: No need to define transformation between NCSG and legacy gap. (CATT, Apple, MTK, Intel, ZTE, Nokia) 
· Option 2: The transformation between NCSG and legacy MG is done by NW via RRC reconfiguration. (HW)
· Option 3: Support 1-bit ignalling mechanism for enabling network to transform: (E///)
· currently configured legacy measurement gap pattern to corresponding NCSG pattern and
· currently configured NCSG pattern to corresponding legacy measurement gap pattern
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	CMCC
	In LTE, if we remember correctly, there is no transformation between NCSG and legacy gap. It is suggested to follow the same approach. Whether legacy MG or NCSG is in use is up to network configuration. 

	QC
	This seems to be a signaling design issue on how to configure NCSG and legacy gap, and we suggest to handle this in RAN2. We can capture a mapping or table in RAN4 spec for mandatory gap pattern definition and test description, and RAN2 can use it for transformation if signaling design requires it. 

	Apple
	In our understanding, RRC based transformation between legacy gap and NCSG is not needed, as mentioned by option 2, NW can cancel the NCSG and configure legacy gap and vice versa.
For MAC-CE or even DCI based transformation, we don’t think RAN4 has enough time to further enhance NCSG.

	ZTE
	Support Option 1. It is unnecessary to introduce any transformation mechanism between the legacy MG and NCSG. If the configured MG/NCSG is not suitable, just re-configuration is OK. Considering the tight timeline for R17, we do not have enough time to discuss the transformation mechanism. 

	MTK
	Suggest merging Option 1 and Option 2 into:
No need to define new transformation between NCSG and legacy gap, given the transformation between NCSG and legacy MG can already be done by NW via RRC reconfiguration.

	Intel
	Option 1

	vivo
	Option 1.  To our understanding option 2 does not contradict with option 1 and it only means NW can configure any type of MGs. 

	Huawei
	Same comment as MTK.
How to configure NCSG (option 3 is one alternative) can be left to RAN2.

	CATT
	Support option 1. 

	E///
	We agree that Option 3 is about details of the signaling. 
It is sufficient to inform RAN2 that there should be a mechanism to transform NCSG to legacy MG pattern or vice versa. The signaling detail is up to them. 
Furthermore, there should be mapping between NCSG and legacy gap pattern in RAN4 (issue 5-3)



Issue 5-2: Processing/transition time (T) for UE to transform between legacy measurement gap pattern and NCSG pattern, if supported according to issue 5-1
· Option 1: up to [5]ms (E///)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	QC
	The processing time should be equal to or more than RRC reconfiguration time since the NCSG and legacy gap configuration are through RRC message.

	Apple
	In our view here we only focus on RRC based transformation. No additional time is needed on top of RRC procedure.

	MTK
	Do not see a need to define extra transition time on top of RRC processing time.

	Intel
	Up to issue 5-1.

	Huawei
	Same comment as MTK.

	CATT
	No additional transition time is needed. 

	E///
	We are fine with processing time = RRC processing delay defined in RAN2 spec



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 (MTK, HW, E///, QC)
Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	Apple 
	Support option 1. The mapping table is no longer needed, since (MAC-CE or DCI based) transformation between legacy gap and NCSG is not supported. Besides, RAN4 has informed RAN2 (R4-2120306) that a dedicated table will be introduced for NCSG pattern. Thus, no need to introduce the mapping table.
	1. NCSG patterns
1) How to define NCSG patterns
Agreements: 
· RAN4 will define a dedicated table for NCSG pattern with similar structure as TS38.133 Table 9.1.2-1. The table of NCSG pattern will include the following parameters:
· NCSG pattern ID
· ML (Measurement Length in millisecond)
· VIRP (Visible Interruption Repetition Periodicity in millisecond)




	ZTE
	Support Option 2. Actually no matter Option 1 or Option 2, as long as the NCSG pattern can be defined clearly, which is enough. Compared with Option 1, we believe Option 2 is more convenient since NCSG is really an optimization of legacy gap, so providing the mapping relation is recommended by us.

	MTK
	In our view, when we discuss the mandatory NCSG patterns in Issue 2-1, every company already assumed a mapping table between legacy gap and NCSG. Otherwise, the gap patterns (e.g., #0, #1, #13 and #14) do not make any sense in the discussion of Issue 2-1. In fact, a mapping table is to help RAN4 to speed up to specification process by directly re-using the ML and MGRP of legacy gaps.

	Intel
	Option 1. It is unnecessary because they can be configured independently. 

	Huawei
	Option 2.
In RAN4/2 specs, the applicability and capability related to MGPs are defined based on MGP indexes. For example, in 38.133 it is defined that MGP #0,1,2,3 are applicable for non-NR RAT measurement. It would be easier to define the applicability and capability related to NCSG patterns by referring to the corresponding NCSG patterns with a mapping table.

	CATT
	Option 1. 
NCSG is defined as a dedicated table, it will have its own index. Even though it is corresponding to the legacy gap, there is no need to define an additional mapping table. 

	E///
	We support Option 2. 

So far we see there is one to one mapping between NCSG patterns #1 to # 23 and legacy MG patterns #1 to #23.



Issue 5-4: UE feature list discussion on NCSG support
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X-1
	Network controlled small gap (NCSG)
	Support of NCSG (Apple, Intel, MTK, ZTE)


	
	yes
	no
	UE cannot be configured with NCSG
	per-UE
	No
	No
	
	
	Optional with capability signalling



	X-2
	Network controlled small gap (NCSG)
	Supported NCSG patterns (Apple, MTK)
	
	yes
	no
	Network does not know whether some NCSG patterns can be configured to UE
	per-UE
	No
	No
	
	
	Optional with capability signalling
NCSG

patterns #0, #1, [x, y, …] are conditional mandatory if UE support X-1

	X-3
	Network controlled small gap (NCSG)
	Support of NCSG per band in target MO in a band combination for inter-frequency measurement (ZTE)
	
	
	
	
	Per-band
	
	
	
	
	



Recommended WF
· Discussion is needed. Companies are encouraged to provide comments on all the potential new capabilities.
1st round Comment collection:
	Company
	Comments

	QC
	X-3 aligns to the previous meeting agreement of following needforgap granularity, but per cell should be added for intra-band cases. Is X-1 overlapping with X3? Should we interpret X-1 as the pre-requisite capability for X-3?

	Apple
	Fine with X-1 and X-2. 
Clarification on X-3 is needed. Even for NeedForGap, only a general UE capability “supportedGapPattern-NRonly-r16” was introduced. The gap indication “gap, no-gap” is considered in RRC spec but not UE feature spec.
Besides, we may also need to consider NR-only capability (similar with supportedGapPattern-NRonly-r16) depending on issue 2-2.



	ZTE
	Support all of X-1, X-2 and X-3.
X-1 and X-3 align to the agreements achieved in 101 e-meeting.
For X-2, if some of patterns in #0-23 are determined as mandatory patterns, then for the others, UE capability of whether support such pattern is needed. 

	MTK
	Support X-1 and X-2.
Regarding X-3, we share similar view as Apple. The detail procedure about how UE indicated the capability via RRC re-configuration complete does not need to be part of the feature list discussion.

	Intel
	Fine with X-1. For x-2, if the patterns for NCSG are all mandatory for UE which support NCSG capability, it seems no need to introduce such capability

	Huawei
	We can support X-1 in principle, but the description should be updated. In our view, this capability should be similar to nr-NeedForGap-Reporting-r16 for Rel-16 NeedForGap. 
nr-NeedForGap-Reporting-r16
Indicates whether the UE supports reporting the measurement gap requirement information for NR target in the UE response to a network configuration RRC message.
We do not support X-2. We prefer to re-use the existing capability for legacy MGPs, i.e. if UE indicates support for a legacy MGP, then it would support the corresponding NCSG pattern.
We do not support X-3 because it should not be part of feature list discussion (same view as Apple and MTK).

	CATT
	Support X-1 and X-2. 

	QC
	Based on our comment for issue 3-2, a per-UE/per-FR NCSG capability is needed.

	E///
	Support X-1 and X-2. Do NOT support X-3



Issue 5-5: LS to RAN2 
· RAN4 agreements to be captured in LS to RAN2:
· Scenarios and use cases
· NCSG patterns including number of patterns, ML, VIRP, offset and mgta
· UE capabilities and NW configuration
· Others, including:
· Transformation between NCSG and legacy gap, if agreed
· mapping mechanism between legacy measurement gap patterns and corresponding NCSG patterns, if agreed
· new signalling to support Frame Timing Alignment between carriers, if agreed

Recommended WF
· Discussion is needed.
1st round Comment collection:
	Company
	Comments

	Apple
	Can be revisited in the second round.

	MTK
	OK to comeback in 2nd round.

	Huawei
	The list seems to be comprehensive, and can be revisited in the second round.

	E///
	Looks fine so far.




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

	R4-2200117
	QC: In legacy intra-frequency measurement, Pcell and deactivated Scell are in the same section. Suggest to follow the structure
MTK: One fundamental discussion point is that whether we only specifiy intra-frequency measurement via NCSG, or we also involve the measurement outside NCSG (e.g., SMTC periodicity 20ms and VIRP 40ms). Our understanding is to capture both in this section. 
· Suggest to change the section title to “Intra-frequency measurements when configured with NCSG”. 
· CSSFintra is not always CSSFNCSG,i. We also need to consider whether the measuremetn is conducted within NCSG and ourside NCSG, e.g., based on the partial/fully/fully-non-overlapping status with NCSG.
· In the delay requirement, we need Kp to address the scenario when some SMTC occasions are punctured by the NCSG. 
Similar view as QC.

Intel: The exact formulation of these requirements up to the discussion
CATT: To QC and MTK, we are fine to follow the legacy structure. To MTK, NCSG is only applied for the measurement within gap including intra-frequency and inter-frequency. We are not sure whether the measurement without NCSG is needed since it seems the same as the measurement without gap. 
Apple: issue 4-5 needs to be reflected, which seems agreeable to the group: A deactivated SCC is measured in the same way as Rel-15/16 if its SMTC is fully non-overlapped with NCSG, and the Rel-15/16 interruption requirements apply.

	R4-2200245
	[bookmark: _Toc535476000]Intel: 9.1.2.1	Requirements applicability shall be 9.1.2c.1
Apple: suggestion is OK.

	R4-2200405
	QC: Should VIL specified here? Or at least refer to the VIL in this section
MTK: In R4-2120415, we have the agreement that “The existing interruption requirements for de-activated Scell measurement are not applicable to the UEs configured with NCSG”. In this sense, we think that the only change to this section is to add a note saying that the requirement in this section does not apply to UE configured with NCSG.
Apple: similar comments as MTK. On top of that, clarification for exception is expected according to issue 4-5, which seems agreeable to the group: A deactivated SCC is measured in the same way as Rel-15/16 if its SMTC is fully non-overlapped with NCSG, and the Rel-15/16 interruption requirements apply.

	R4-2200492
	QC: typo in 9.5A.4, overlapps*
Apple: in general the content is OK for NCSG. However, we may need to find a way to merge it with concurrent gaps (R4-2200490 also from MTK). Otherwise the two CRs cannot be implemented. According to comments received so far, seems this CR is agreeable in this meeting. One way is to endorse this CR, then reflect the change in CR for concurrent gaps.

	R4-2200695
	QC: interruption slot depends on whether its per-UE gap (FR1) or per-FR gap (FR2) instead of victim cell FR. Therefore, there are two interruption length tables, one for per-UE gap, with VIL = 1ms applies to all victims regardless of FR, and one for per-FR gap, with VIL = 0.75ms applies to victims only in FR2 (since it is per FR gap).
Not that since per-UE gap interrupts all carriers, VIL=1ms is also on FR2 carriers.
MTK: we provide our revision in https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_101-bis-e/Inbox/Drafts/%5B101-bis-e%5D%5B211%5D%20NR_MG_enh_3/Round%201/CR%20rev/rev_R4-2200695%20draftCR%20for%20NCSG%20r1_v01_mtk.doc
In summary: 
· Whether to support NCSG in EN-DC is still up to RAN2 conclusions
· The calculation of interrupted slot should be based on VIL, rather than ML
Some other minor changesHuawei: 
1. the CR defines total interruption length for VIL1 and VIL2. Would it be clearer to define the interruption length for each of VIL1 and VIL2, and specify that the interruption is allowed before and after ML? 
2. for Table 9.1.2c-1, when MGTA =0.5 is applied, the interrupted slots should be 4 for 15kHz, and 4/6/12 for 30/60/120kHz. For table Table9.1.2-4b, do we need to have 15k and 30k. Also we are not sure how value is derived for this table.
Apple: seems the interruption is captured in the way of sumo f VIL1 and VIL2. We agree with HW to separate them and specify the location as well, since in some other CR overlapping between VIL1/VIL2 and RS is explicitly mentioned.

	R4-2201157
	QC: UE can measure intra-f measurement in NCSG if it can't measure w/o gap, the w/o gap exclusion should be mentioned
MTK:
· The IE name “intraFreq-needForGap” should be changed based on alter RAN2 agreement. Suggest to make it TBD for now
We expect this CR to be revised to capture the agreement in Issues 3-1-2, 3-1-3 and 3-1-4
Apple: IE name and feature name should be changed eventually. suggest replacing them with TBD for now.

	R4-2201232
	QC: EN-DC, NE-DC or NR-DC use cases are pending
MTK: 
· Need a [] for NCSGTA
Same view as QC
Huawei: suggest to update the wording of “interrupted slot of NCSG” to “each of the interrupted slots before and after ML” because there are VIL both before and after ML.

	R4-2201626
	QC: The last paragraph, MGRP should be replaced by VIRP

	R4-2201976
	MTK:
· Regarding FR1 part of intra-frequency, if the legacy requirements are directly re-used, we prefer to simply add a note which refer to the legacy requirements instead of duplicating everything in the new section. This can save a lot of maintenance efforts later.
Rgarding inter-frequency part, even the FR1 part is still an open issue under discussion, we expect the CR to be revised based on the conclusion. If not conclusion, perhaps we can replace the current requirement details by adding editor’s note to address the remaining actions.
Intel: upon the discussion. It’s better to keep the part without agreement as TBA.
Apple: pending agreement in sub-topic 4.

	R4-2202012
	QC: Transformation part pending issue 5-1 discussion.
MTK: We may need to add a figure to make it clear about the relation between VIL1, VIL2 and ML, e.g., they are consecutive in time and following the oder of VIL1-ML-VIL2.
Apple: we suggest removing equation “MLj= MGLj - 2*TRF_switch” even though it is an agreement in RAN4 (not trying to revise the agreement). The reason is the equation hints about the mapping between NCSG and legacy gap, which is still under discussion. We agree that a mapping can help facilitating progress during discussion phase. However, given that Table 9.1.2C-1 is to be introduced, we don’t see the necessity of the mapping at current stage.



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: No
Candidate options:
· Option 1: NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17. (CATT, vivo, CMCC, Nokia)
· Option 1a: NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band. (HW)
· Option 2: NCSG for CSI-RS based inter-frequency measurement with gap is NOT supported in R17. (Apple, QC, OPPO, E///, ZTE, MTK, Intel, Nokia)
· Option 3: RAN4 to work on CSI-RS based inter-frequency measurement requirement via NCSG after stabilizing the SSB-based requirements. (MTK, Intel, ZTE, vivo)
Recommendations for 2nd round: continue discussion.

	
	Issue 1-2: NCSG for dormant SCell
Tentative agreements: No
Candidate options:
· Option 1: RRM measurement for dormant Scell is supported in R17. (CATT, Apple, vivo, HW, E///, ZTE, MTK, vivo)
· Option 1a: RRM measurement for dormant Scell is supported in R17. Whether to limit it within NCSG is FFS. (MTK, Apple, vivo)
· Option 2: RRM measurement for dormant Scell is NOT supported in R17. (QC, Nokia, MTK, Intel, OPPO, Nokia)
· Option 3: deprioritize NCSG for dormant Scell. (Intel, Apple, OPPO)
Recommendations for 2nd round: continue discussion.

	
	Issue 1-3: whether NCSG under EN-DC, NE-DC and NR-DC is supported in R17
Tentative agreements: 
RAN4 will not further discuss feasibility of NCSG in EN-DC, NE-DC and NR-DC. The feasibility is expected to be decided in RAN2.
Candidate options: N/A
Recommendations for 2nd round: N/A

	
	Issue 1-4: NCSG in FR2
Tentative agreements: N/A
Candidate options:
· Option 1: No additional conditions are required (CATT, HW, E///)
· Option 2: with the following conditions (Apple, MTK, Intel, OPPO)
· The serving cell(s) and the target cell are on different bands.
· UE is performing IBM on the serving cell band(s) and the target cell band.
· Option 2a: with the following conditions (ZTE)
· 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 3: Introduce new signaling 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, and which serving cell timing UE can utilize, in order to utilize the symbols in between SSBs for serving cell communication. (QC, OPPO)
Recommendations for 2nd round: continue discussion.

	Sub-topic #2 NCSG pattern
	Issue 2-1: On top of #0 and #1, whether additional NCSG gap patterns shall be mandatorily supported if UE supports NCSG.
Tentative agreements: N/A
Candidate options:
· Option 1: NCSG patterns corresponding to legacy gap#2, 3, 11, 13, 14, 17, 18, 19 are mandatorily supported (CATT, CMCC)
· Option 1a: The set of mandatory NCSG patterns is same as that for legacy MGPs. (HW, E///, CMCC, ZTE, CATT)
· Option 2: NCSG GP#13 and #14 are mandatorily supported for UE supporting per-FR NCSG. For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory. (MTK, CMCC, HW, CATT)
· Option 3: NCSG patterns corresponding to legacy patterns #13 and #14 are mandatorily supported in FR2 for per-FR capable UE. (OPPO, QC, Apple, MTK, Intel)
· Option 4: at least NCSG patterns corresponding to legacy gap#2, 3, 11 are mandatorily supported in FR1 (CMCC)
Option 5: no additional mandatory NCSG patterns (Apple, QC, vivo, Intel, OPPO, Nokia)
Recommendations for 2nd round: continue discussion.

	
	Issue 2-2: The existing gap applicability in Rel-16 for NR-only measurement are reused for NCSG:
Tentative agreements: N/A
Candidate options:
Option 1: yes (CATT, Apple, vivo, Intel, Nokia, CMCC, MTK, vivo, CATT, E///, OPPO)
Option 2: wait for conclusion from issue 2-1 (QC, ZTE)
Recommendations for 2nd round: One company asked for clarification on this issue. Moderator understands that the issue is trying to say UE can support certain NCSG patterns on condition that the patterns can only be used for measurement of non-NR RATs. Companies are encouraged to provide more input.

	
	Issue 2-3: time offset for NCSG:
Tentative agreements: N/A
Candidate options:
· Option 1: The offset of NCSG refers to the starting point of VIL1. (MTK, QC, Apple, Intel, HW, CATT, E///)
· Option 2: The offset of NCSG refers to the starting point of ML – RRT. Allow 2 slots interruption for 15kHz, sync, mgta=0. (OPPO, ZTE, HW, CATT, OPPO)
Recommendations for 2nd round: continue discussion.

	
	Issue 2-4: mgta for NCSG:
Tentative agreements: 
Introduce a new mgta 0.75ms for NCSG in FR2 only.
Moderator’s note: most companies are fine with either -0.25ms or 0.75ms. According to moderator’s understanding, 0.75ms is preferred by most companies.
Candidate options: 
· Option 1: Introduce a new mgta -0.25ms for NCSG in FR2 only. 
· Option 2: Introduce a new mgta 0.75ms for NCSG in FR2 only. 
Recommendations for 2nd round: N/A 

	Sub-topic #3 UE capability and NW configuration
	Issue 3-1-1: meaning of “measurement within gap” 
Tentative agreements: N/A
Candidate options: 
· Option 1: basic time interval for measurement period is defined as MGRP. 
· Option 2: CSSF is derived within gap
Recommendations for 2nd round: most companies are very clear about the intention of this issue. Proponent of this issue gave clarification in the 1st. Please companies check the clarification and further discuss it in the 2nd round.

	
	Issue 3-1-2: when UE indicates ‘ncsg’ and NW configures MG
Tentative agreements: 
When UE indicates ‘ncsg’ and NW configures MG, UE shall perform measurement within MG.
Candidate options: N/A
Recommendations for 2nd round: N/A

	
	Issue 3-1-2: when UE indicates ‘no-gap-no-ncsg’ and NW configures NCSG
Tentative agreements: N/A
Candidate options:
· Option 1: Measurement within NCSG with only NCSG interruption allowed (CATT, QC, MTK, Intel)
· Option 2: Measurement outside NCSG (Apple, ZTE, OPPO, HW, Nokia, E///, CMCC, OPPO)
· Option 3: introduce a new flag (similar to interFrequencyConfig-NoGap-r16) to let NW decide whether to measure with or without NCSG. (Apple)
· Option 4: (CMCC, ZTE, HW, CATT, E///)
· If RS occasion (e.g. SMTC) is fully overlapped with NCSG, measurement is performed within NCSG
· If RS occasion (e.g. SMTC) is not fully overlapped with NCSG, measurement is performed outside NCSG
Recommendations for 2nd round: continue discussion.

	
	Issue 3-1-3: when UE indicates ‘no-gap-no-ncsg’ and NW configures MG
Tentative agreements: N/A
Candidate options:
· Option 1: Measurement within MG (CATT, QC, MTK, Intel)
· Option 2: Measurement outside MG (Apple, ZTE, OPPO, HW, Nokia, E///, CMCC)
· Option 3: introduce a new flag (similar to interFrequencyConfig-NoGap-r16) to let NW decide whether to measure with or without MG. (Apple)
· Option 4: (CMCC)
· If RS occasion (e.g. SMTC) is fully overlapped with MG, measurement is performed within MG
· If RS occasion (e.g. SMTC) is not fully overlapped with MG, measurement is performed outside MG
Recommendations for 2nd round: continue discussion.

	
	Issue 3-1-4: other assumptions when discussing NW configuration and corresponding UE behaviour
Tentative agreements:
Assumptions when discussing NW configuration and corresponding UE behaviour:
· Only those measurement types RAN4 agreed to be measured via NCSG will be considered
· When NCSG is configured, for a frequency layer that can be measured without MG
· when SMTC is partially overlapped with NCSG, Kp = 1/(1- (SMTC period /VIRP)) applies
· when SMTC is fully overlapped with NCSG, the frequency layer should be measured within NCSG and be accounted in the CSSF with NCSG.
Candidate options: N/A
Recommendations for 2nd round: companies are encouraged to further discuss proposal 2 in the 2nd round:
Proposal 2: When UE reports the NCSG capability (‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’) on a target band to network, the reported capability applies to all measurement types agreed by RAN4 on that target band.

	
	Issue 3-2: Whether additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap
Tentative agreements: N/A
Candidate options:
· Option 1: No (CATT, Apple, MTK, OPPO, Nokia, E///, Intel, HW)
· Option 2: Define a per BC indication for per FR NCSG. (HW, QC)
Recommendations for 2nd round: continue discussion in the 2nd round. 

	Sub-topic #4 measurement related requirements
	Issue 4-1: scheduling restriction in FR1
Tentative agreements:
For intra-frequency measurement, existing scheduling restriction requirements apply.
Candidate options: N/A
Recommendations for 2nd round: N/A

	
	Issue 4-1-2: for intra-band inter-frequency measurement
Tentative agreements: N/A
Candidate options:
· Option 1: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted. (vivo, HW, MTK, E///)
· Option 2: If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 3: If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (CMCC)
· Option 4: if SFN and frame boundary across serving cell and inter-frequency neighbor cells is aligned, and the timing of SSBs across serving cell and inter-frequency neighbor cells are aligned, only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (ZTE)
Recommendations for 2nd round: continue discussion.

	
	Issue 4-1-3: for inter-band measurement
Tentative agreements: N/A
Candidate options:
· Option 1: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions (on all symbols in SMTC) apply for UE doesn’t support simultaneous Rx/Tx.  (vivo, HW)
· Option 2: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions apply for UE doesn’t support simultaneous Rx/Tx. If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 3: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions apply for UE doesn’t support simultaneous Rx/Tx. If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (CMCC)
· Option 4: no scheduling restriction. UE reports ‘ncsg’ or ‘no-gap-no-ncsg’ on a target band, only if UE can support simultaneous TX-Rx and mix-numerology between this target band and UE’s serving cells. (MTK)
· Option 5: SSB symbols to be measured are restricted when scheduling restrictions apply, and whether scheduling restrictions apply depends on UE capability.
· Option 6: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted. (E///)
Recommendations for 2nd round: continue discussion.

	
	Issue 4-2-1: for intra-frequency measurement
Tentative agreements: N/A
Candidate options:
· Option 1: existing scheduling restriction requirements apply. 
· Option 2: pending issue 1-4.
Recommendations for 2nd round: continue discussion.

	
	Issue 4-2-2: for intra-band inter-frequency measurement
Tentative agreements: N/A
Candidate options:
· Option 1: If deriveSSB-IndexFromCell-inter is true, only UL and DL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 2: If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (CMCC)
· Option 3: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted (unless new NW assistance information is defined). (HW)
Recommendations for 2nd round: continue discussion.

	
	Issue 4-2-3: for inter-band measurement, the serving band and the target band are with CBM
Tentative agreements: N/A
Candidate options:
· Option 1: If deriveSSB-IndexFromCell-inter is true, only UL and DL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 2: existing scheduling restriction requirements shall apply (E///)
· Option 3: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted (unless new NW assistance information is defined). (HW)
Recommendations for 2nd round: continue discussion.

	
	Issue 4-2-4: for inter-band measurement, the serving band and the target band are with IBM
Tentative agreements: N/A
Candidate options:
· Option 1: (QC)
· If inter-band simultaneous Tx and Rx is not supported:
· If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted.
· If inter-band simultaneous Tx and Rx is supported:
· No scheduling restriction.
· Option 2: (CMCC)
· If inter-band simultaneous Tx and Rx is not supported:
· If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted
· If inter-band simultaneous Tx and Rx is supported:
· No scheduling restriction.
· Option 3: no scheduling restriction is needed. UE reports ‘ncsg’ or ‘no-gap-no-ncsg’ on a target band, only if UE can support simultaneous TX-Rx, mix-numerology and IBM between this target band and UE’s serving cells. (MTK)
· Option 4: no scheduling restriction is needed, if UE can support simultaneous TX-Rx. (Nokia)
· Option 5: existing scheduling restriction requirements shall apply (E///)
· Option 6: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions apply for UE doesn’t support simultaneous Rx/Tx. All symbols in the SMTC window are restricted (unless new NW assistance information is defined) (HW)
Recommendations for 2nd round: continue discussion.

	
	Issue 4-3: CSSF 
Tentative agreements: N/A
Candidate options:
Option 1: The value of CSSF within NCSG is the number of all frequency layers that are assumed to be measured by NCSG.
Recommendations for 2nd round: continue discussion. some companies asked for clarification. Please proponent of option 1 address the questions from companies.

	
	Issue 4-4: measurement delay 
Tentative agreements: N/A
Candidate options:
· Option 1: The measurement delay requirements for NCSG can be defined by inter-frequency measurement with gap by replacing the MGRP of legacy gap by MGRP of the NCSG. (MTK)
Recommendations for 2nd round: even though most companies are fine with option 1, moderator believe the wording is not precise. Requirements are different between intra-f measurement with gap and inter-f measurement with gap. Therefore, for intra-f measurement requirement, existing intra-frequency measurement requirement shall be used as baseline. 
Companies are encouraged to work on CR (R4-2200117) directly.

	
	Issue 4-5: measurement on deactivated SCC 
Tentative agreements:
A deactivated SCC is measured in the same way as Rel-15/16 if its SMTC is fully non-overlapped with NCSG, and the Rel-15/16 interruption requirements apply.
Candidate options: N/A
Recommendations for 2nd round: N/A

	
	Issue 4-6: impact on L1 measurement 
Tentative agreements: N/A
Candidate options: 
· Proposal 1: (HW)
· For L1 measurement in an FR1 serving cell, NCSG is not to be considered in P factor provided that VIL of NCSG is not overlapped with any of the RS for L1 measurement. 
· For L1 measurement in an FR2 serving cell, 
· if L1 measurement is impacted by L3 measurement of any target carrier measured with NCSG, P is calculated in the same way as in Rel-15 with VIRP replacing legacy MGRP,
· if L1 measurement is not impacted by L3 measurement of any target carrier measured with NCSG, NCSG is not to be considered in P factor provided that VIL of NCSG is not overlapped with any of the RS for L1 measurement.
· L1 measurement is impacted by L3 measurement of a target carrier if the target carrier is intra-frequency carrier or inter-frequency carrier in the same band as the serving cell, or if the target carrier is inter-frequency carrier in different band as the serving cell and UE does not support IBM between the target carrier and the serving cell, otherwise there is no impact.
Recommendations for 2nd round: continue discussion.

	Sub-topic #5 others
	Issue 5-1: transformation between NCSG and legacy gap 
Tentative agreements: N/A
Candidate options: 
· Option 1: No need to define transformation between NCSG and legacy gap. (CATT, Apple, MTK, Intel, ZTE, Nokia) 
· Option 2: The transformation between NCSG and legacy MG is done by NW via RRC reconfiguration. (HW)
· Option 3: Support 1-bit signaling mechanism for enabling network to transform: (E///)
· currently configured legacy measurement gap pattern to corresponding NCSG pattern and
· currently configured NCSG pattern to corresponding legacy measurement gap pattern
· Option 4: No need to define new transformation between NCSG and legacy gap, given the transformation between NCSG and legacy MG can already be done by NW via RRC reconfiguration
Recommendations for 2nd round: continue discussion. option 4 is a combination of option 1 and 2 as proposed and supported by some companies. Please companies check if option 4 can be agreed.

	
	Issue 5-2: Processing/transition time (T) for UE to transform between legacy measurement gap pattern and NCSG pattern, if supported according to issue 5-1
Tentative agreements: N/A
Candidate options: N/A
Recommendations for 2nd round: according to the 1st round comment, this is a RRC procedure, and all companies agree RRC processing delay can be reused. Moderator understands that no need to explicitly capture any agreement.

	
	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, Intel, Apple)
· Option 2: Yes (MTK, HW, E///, QC, ZTE)
Recommendations for 2nd round: continue discussion

	
	Issue 5-4: UE feature list discussion on NCSG support
Tentative agreements: 
The following new UE capability X-1 is to be introduced on NCSG support:
	Index
	Feature group
	Components
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	X-1
	Network controlled small gap (NCSG)
	Support of NCSG 


	yes
	no
	UE cannot be configured with NCSG
	per-UE
	No
	No
	TBA
	Optional with capability signalling





Candidate options:
Recommendations for 2nd round: continue discussion on X-2 and X-3.

	
	Issue 5-5: LS to RAN2 
Tentative agreements: N/A
Candidate options:N/A
Recommendations for 2nd round: continue discussion. If agreement can be made on the following aspects, RAN4 shall inform RAN2:
· Scenarios and use cases
· NCSG patterns including number of patterns, ML, VIRP, offset and mgta
· UE capabilities and NW configuration
· Others, including:
· Transformation between NCSG and legacy gap, if agreed
· mapping mechanism between legacy measurement gap patterns and corresponding NCSG patterns, if agreed
· new signalling to support Frame Timing Alignment between carriers, if agreed 




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. 

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 
Candidate options:
· Option 1: NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17. (CATT, vivo, CMCC, Nokia)
· Option 1a: NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band. (HW)
· Option 2: NCSG for CSI-RS based inter-frequency measurement with gap is NOT supported in R17. (Apple, QC, OPPO, E///, ZTE, MTK, Intel, Nokia)
· Option 3: RAN4 to work on CSI-RS based inter-frequency measurement requirement via NCSG after stabilizing the SSB-based requirements. (MTK, Intel, ZTE, vivo)
· Option 4: NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17. However, corresponding requirements will not be defined in R17.
· Option 5: NCSG for CSI-RS based inter-frequency measurement with gap is supported in R17. Corresponding requirements will be defined in R17. Introduce a new optional UE capability to indicate support of using NCSG for inter-frequency measurement with gap.
Recommendation from moderator: this issue has been discussed for several meetings. Seems still challenging for proponents of option 1 and 2 to convince each other. Companies are encouraged to focus on possible compromise, such as option 3/4/5. Option 4 and 5 are new proposals from moderator, comments are welcome.
	Company
	Comments in the 2nd round

	Apple
	Support option 2. Technical point has been widely discussed for several meeting. We can also consider compromised solution 3/4/5.

	vivo
	Ok with option 1

	OPPO
	Support option 2, but can compromise to option 3.

	Intel
	Option 3. We can target to complete the more fundamental usage firstly.

	Huawei
	We can accept option 1a or option 4 or option 2 (in the order of preference).

	CATT
	We can accept option 1 and option 1a. 

	ZTE
	Support Option 2 or 3.

	MTK
	Support option 2, but can compromise to option 3.

	E///
	We support Option 2. But we can compromise to Option 4.

	Moderator
	No agreement. Keep option 1, 1a, 2, 3 and 4.

	QC
	We can compromise to option 3, but given that there is only one meet left for R17 core, we don’t expect that issues raise by Apple and MTK in the first round can be resolved and define a complete set of requirement for CSI-RS NCSG measurement.




Issue 1-2: NCSG for dormant SCell
Candidate options:
· Option 1: RRM measurement for dormant Scell is supported in R17. (CATT, Apple, vivo, HW, E///, ZTE, MTK, vivo)
· Option 1a: RRM measurement for dormant Scell is supported in R17. Whether to limit it within NCSG is FFS. (MTK, Apple, vivo)
· Option 2: RRM measurement for dormant Scell is NOT supported in R17. (QC, Nokia, MTK, Intel, OPPO, Nokia)
· Option 3: deprioritize NCSG for dormant Scell. (Intel, Apple, OPPO)
Recommendation from moderator: continue discussion. Companies are encouraged to consider possible compromise (similar to option 4/5 under issue 1-1)
	Company
	Comments in the 2nd round

	Apple
	In our view RRM measurement for dormant Scell with NCSG can be supported, similar with RRM measurement on deactivated SCC. We also agree that since CQI anyway cannot be measured by NCSG, using NCSG for RRM measurement may become less attractive.
Option 3 is a possible compromise.

	Vivo
	Prefer option 1 and 1a

	Intel
	We can compromised to Option 1 but with the best effort way to support.

	Huawei
	Option 1 or 1a.

	ZTE
	Support Option 1 and 1a.

	MTK
	Suggest to go with Option 1 which seems the majority. So that we close this issue and move on.

	E///
	Option 1. We don’t see any extra work needed for RRM measurement for dormant SCell.

	Moderator
	No objection on option 1. Agree on option 1.
NCSG for RRM measurement for dormant Scell is supported in R17.



Issue 1-3: whether NCSG under EN-DC, NE-DC and NR-DC is supported in R17
Agreement in the 1st round:
· RAN4 will not further discuss feasibility of NCSG in EN-DC, NE-DC and NR-DC. The feasibility is expected to be decided in RAN2.

Issue 1-4: NCSG in FR2
Agreements in the GTW:
· NCSG can be applied without scheduling restrictions under the following conditions 
· The serving cell(s) and the target cell are on different bands.
· UE is capable of IBM on the serving cell band and the target cell band.
· UE is capable of simultaneous Tx/Rx on the serving cell band and the target cell band
· For other cases NCSG can be applied with scheduling restrictions

Sub-topic 2: NCSG patterns
Issue 2-1: On top of #0 and #1, whether additional NCSG gap patterns shall be mandatorily supported if UE supports NCSG.
Status in the 1st round:
· Option 1: NCSG patterns corresponding to legacy gap#2, 3, 11, 13, 14, 17, 18, 19 are mandatorily supported (CATT, CMCC)
· Option 1a: The set of mandatory NCSG patterns is same as that for legacy MGPs. (HW, E///, CMCC, ZTE, CATT)
· Option 2: NCSG GP#13 and #14 are mandatorily supported for UE supporting per-FR NCSG. For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory. (MTK, CMCC, HW, CATT)
· Option 3: NCSG patterns corresponding to legacy patterns #13 and #14 are mandatorily supported in FR2 for per-FR capable UE. (OPPO, QC, Apple, MTK, Intel)
· Option 4: at least NCSG patterns corresponding to legacy gap#2, 3, 11 are mandatorily supported in FR1 (CMCC)
· Option 5: no additional mandatory NCSG patterns (Apple, QC, vivo, Intel, OPPO, Nokia)
Recommendation from moderator: according to comments in the 1st round, option 3 seems to be a promising middle ground. It is recommended to agree on option 3 first and then continue discussing whether additional mandatory gap patterns are needed. Besides, moderator also tries to merge some options.
Tentative agreement in 2nd round:
NCSG patterns corresponding to legacy patterns #13 and #14 are mandatorily supported in FR2 for per-FR capable UE.
Continue discussion on the following options:
· Option 1: For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory. 
· Option 2: no additional mandatory NCSG patterns
	Company
	Comments in the 2nd round

	Apple
	Support tentative agreement. Open to further discussion on new option 1 and 2.

	Vivo
	Ok with the tentative agreement

	OPPO
	The tentative agreement is acceptable for us. And we prefer to not consider additional mandatory NCSG patterns. 

	Intel
	OK with the tentative agreement

	Huawei
	Support tentative agreement. 
Support option 1 with additional GP#2 and 3. It is not very clear why GP#2 and 3 are excluded.
We also would to reply to @QC question in first round: we assume with NCSG the interruption can only happen in the VIL, so UE cannot ON/OFF the spare RF/BB resource based on SMTC. 

	CATT
	Fine with the tentative agreement. For FFS part, same view as Huawei, GP#2 and GP#3 should be included. 

	ZTE
	Fine with the tentative agreement. And we can not see any reasonable excuse to exclude other mandatory legacy gap patterns.

	CMCC
	OK with tentative agreements. For FFS part, for NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory, same as agreed in Rel-16 for normal MG.

	MTK
	Support the tentative agreement.

	E///
	While we support tentative agreement as minimum set of mandatory gaps. But we also support Option 1 since they are mandatory gap patterns from R16. Also we are fine to support GP #2 and 3 as pointed out by HW.  

	Moderator
	No objection on the tentative agreement in the 2nd round. Agree on it:
NCSG patterns corresponding to legacy patterns #13 and #14 are mandatorily supported in FR2 for per-FR capable UE.
Keep the following candidate options for further discussion:
· Option 1: For NR-only measurement, NCSG GP#11, #17, #18, #19 are mandatory. 
· Option 2: no additional mandatory NCSG patterns



Issue 2-2: The existing gap applicability in Rel-16 for NR-only measurement are reused for NCSG
Status in the 1st round:
· Option 1: yes (CATT, Apple, vivo, Intel, Nokia, CMCC, MTK, vivo, CATT, E///, OPPO)
· Option 2: wait for conclusion from issue 2-1 (QC, ZTE)
Recommendation from moderator: moderator understands that issue 2-2 can be decoupled from issue 2-1. In R16 supportedGapPattern-NRonly is used to indicate patterns for NR-only measurement (including other optional patterns). In NCSG, similar design is expected, i.e. UE can indicate support of some NCSG patterns which can only be used for NR-only measurement. Please companies check the following tentative agreement:
Tentative agreement in 2nd round:
UE can indicate support of some NCSG patterns which can only be used for NR-only measurement. 
Continue discussion on how to indicate support NR-only NCSG pattern:
· Option 1: reuse supportedGapPattern-Nronly (require mapping between legacy gap patterns and NCSG patterns)
· Option 2: introduce a new signaling, e.g. supportedNCSGPattern-Nronly
· Option 3: up to RAN2
	Company
	Comments in the 2nd round

	Apple
	Support tentative agreement. Add a new option 3 on how to indicate support of NR-only NCSG pattern. To decouple this issue with mapping between NCSG and legacy, option 3 is preferred.

	OPPO
	We are fine to indicate the supported NCSG patterns for NR-only measurement. Between the two options of indicating support NCSG, we prefer option 2, which is more flexible.

	Huawei
	Support the tentative agreement, and option 1.

	CATT
	Fine with the tentative agreement. For the signaling, we are fine with option 3, and we think option 1 should be decoupled with the discussion of mapping issue. 

	ZTE
	Support tentative agreement and Option 1.

	CMCC
	OK with the tentative agreements

	MTK
	Ok with Option 3.

	E///
	We support Option 3. 
We should inform RAN2 to develop signaling to enable the UE so it can indicate support of some NCSG patterns which can only be used for NR-only measurement.

	Moderator 
	No objection on the tentative agreement. Agree on it:
UE can indicate support of some NCSG patterns which can only be used for NR-only measurement. 
Keep the following candidate options for further discussion:
· Option 1: reuse supportedGapPattern-Nronly (require mapping between legacy gap patterns and NCSG patterns)
· Option 2: introduce a new signaling, e.g. supportedNCSGPattern-Nronly
· Option 3: up to RAN2


	QC
	Support the tentative agreement, and support option 2. Note that NCSG is a new feature, we shouldn’t overload the legacy IEs with new features.



Issue 2-3: time offset for NCSG:
Candidate options:
· Option 1: The offset of NCSG refers to the starting point of VIL1. (MTK, QC, Apple, Intel, HW, CATT, E///, ZTE)
· Option 2: The offset of NCSG refers to the starting point of ML – RRT. Allow 2 slots interruption for 15kHz, sync, mgta=0. (OPPO, ZTE, HW, CATT, OPPO)
Recommendation from moderator: according to 1st round discussion, most proponents of option 2 can also accept option 1. Only one company has concern on option 1. Could we try to agree on option 1? 
	Company
	Comments in the 2nd round

	Apple
	Support moderator suggestion to agree on option 1.

	OPPO
	Still prefer option 2. As we mentioned in the 1st round discussion, the effective ML location/length can be aligned for NCSG and the corresponding legacy MG. It will be beneficial if the transform between NCSG and legacy MG is supported.  
If companies have strong view to support option 1, we can compromise to it and the values of VIL should be informed to RAN2. The VIL is defined in the unit of slots, and is different for sync and async scenarios.

	Intel
	Support moderator suggestion to agree on option 1.

	Huawei
	We prefer option 2 than option 1 after reading OPPO’s comment. In particular, option 1 may be more complex since VIL is defined in the unit of slots.

	CATT
	Fine with option 2. Or we can use the starting point of ML. 

	zte
	Prefer Option 2 since it can align the ML location between legacy MG and NCSG as OPPO analyzed.

	MTK
	Support moderator suggestion to agree on option 1.

	E///
	We agree with OPPO and HW that Option 1 may be an issue as VIL1 is defined in slots. 
So we prefer Option 2.

	Moderator
	No agreement.



Issue 2-4: mgta for NCSG:
Agreement in the 1st round:
· Introduce a new mgta 0.75ms for NCSG in FR2 only

Sub-topic 3: UE capability and NW configuration
Issue 3-1-1: meaning of “measurement within gap” 
Candidate options:
· Option 1: basic time interval for measurement period is defined as MGRP. 
· Option 2: CSSF is derived within gap
Recommendation from moderator: most companies are very clear about the intention of this issue. Proponent of this issue gave clarification in the 1st round: 
	OPPO
	Option 1 is to distinguish which formula of measurement period will be used. For NR intra-frequency measurement, there are two types of measurement period defined in the existing spec.
· Type-1: intra-f measurement without gap defined in clause 9.2.5, where SMTC and/or DRX cycle are considered for measurement period 
· Type-2: intra-f measurement with gap defined in clause 9.2.6, where SMTC and MGRP and/or DRX cycle are considered for measurement period 
Option 2 is to further distinguish which type of CSSF is used for type-1, CSSF for outside gap or CSSF within gap. And it depends on the overlapping between SMTC and MG as shown below.
 CSSFoutside_gap,i in clause 9.1.5.1 for measurement conducted outside measurement gaps, i.e. when intra-frequency SMTC is fully non overlapping or partially overlapping with measurement gaps,  
 CSSFwithin_gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps, i.e. when intra-frequency SMTC is fully overlapping with measurement gaps. Even for intra-frequency MO could be measured without gap, the CSSF is CSSF within gap. 
We propose this issue because we think a common understanding on the meaning of “measurement within gap” should be reached before discussing UE behaviour. We are fine with both options.


Please companies check the clarification and further discuss it in the 2nd round:
	Company
	Comments in the 2nd round

	Apple
	Thanks OPPO for clarification. However, the issue is still not crystal clear to us. Seems most companies have similar understanding on what is “measurement within gap” Suggest to work on CR directly.

	OPPO
	This issue should be solved before discussing UE behaviour like issue 3-1-2. 
If the “measurement within gap” means the basic time interval (which is expressed as with gap or without gap in the current spec), then option 2 in issued 3-1-2 is supported; 
If the “measurement within gap” means to derive CSSF within CSSF (which is expressed as within gap or outside gap in the current spec), then option 4 in issued 3-1-2 is supported to consider the overlapping situation between SMTC and NCSG. 

	Huawei
	We understand the issue can be well addressed by option 4 in 3-1-3. As long as requirements are clear, we may not need to spend too much efforts in formulating the issue.

	CATT
	After further check, we think option 1 means “with gap” and option 2 means “within gap”. But we are fine to work on the requirements directly. 

	ZTE
	Thanks OPPO for such concrete clarification, we believe it is needed to align companies’ interpretation of “measurement within gap”.  Considering the case when all of the SMTC occasions of a MO without gap are overlapped by the gap, still CSSFwithin_gap,I is used,  so Option 1 is preferred.

	MTK
	This seems a Rel-15 discussion. Given the term “measurement within gap”, it is clearly referring to CSSF, which is Option 2. 

	Moderator
	No agreement. Keep the two candidate options with some modification according to comments from proponent:
· Option 1: basic time interval which is expressed as with gap or without gap in the current spec. 
· Option 2: CSSF is derived within gap which is expressed as within gap or outside gap in the current spec

	QC
	Agree with Apple, with spec change proposal, we can understand the proposal’s intention better.



Issue 3-1-2: when UE indicates ‘ncsg’ and NW configures MG
Agreement in the 1st round:
· When UE indicates ‘ncsg’ and NW configures MG, UE shall perform measurement within MG.

Issue 3-1-2: when UE indicates ‘no-gap-no-ncsg’ and NW configures NCSG	Comment by MK: Better to change to issue 3-1-2A since 3-1-2 exists
Candidate options:
· Option 1: Measurement within NCSG with only NCSG interruption allowed (CATT, QC, MTK, Intel)
· Option 2: Measurement outside NCSG (Apple, ZTE, OPPO, HW, Nokia, E///, CMCC, OPPO)
· Option 3: introduce a new flag (similar to interFrequencyConfig-NoGap-r16) to let NW decide whether to measure with or without NCSG. (Apple)
· Option 4: (CMCC, ZTE, HW, CATT, E///)
· If RS occasion (e.g. SMTC) is fully overlapped with NCSG, measurement is performed within NCSG
· If RS occasion (e.g. SMTC) is not fully overlapped with NCSG, measurement is performed outside NCSG
Recommendation from moderator: continue discussion. May be updated after GTW. 
	Company
	Comments in the 2nd round

	Apple
	Between option 1 and 2, from mobility performance point of view, it is hard to say whether one is better. Measurement opportunity has to be shared among layers which are measured either outside NCSG or within NCSG. Nevertheless, UE behavior has to be defined. Based on majority view, we support option 2. Option 4 is also supported, since for fully overlapped case, measurement has to be done with NCSG.

	OPPO
	Depends on the issue 3-1-1.

	Intel
	Option 1. Can be compromised to Option 2

	Huawei
	Option 4

	CATT
	Option 4

	ZTE
	Option 4

	CMCC
	Option 4

	MTK
	We can compromise to Option 4.

	E///
	Support Option 2 but Option 4 is also OK.

	Moderator 
	Only one company has concern on option 4. Try to agree option 4 (further check during GTW if possible):
·  If RS occasion (e.g. SMTC) is fully overlapped with NCSG, measurement is performed within NCSG
· If RS occasion (e.g. SMTC) is not fully overlapped with NCSG, measurement is performed outside NCSG




Issue 3-1-3: when UE indicates ‘no-gap-no-ncsg’ and NW configures MG
Candidate options:
· Option 1: Measurement within MG (CATT, QC, MTK, Intel)
· Option 2: Measurement outside MG (Apple, ZTE, OPPO, HW, Nokia, E///, CMCC)
· Option 3: introduce a new flag (similar to interFrequencyConfig-NoGap-r16) to let NW decide whether to measure with or without MG. (Apple)
· Option 4: (CMCC)
· If RS occasion (e.g. SMTC) is fully overlapped with MG, measurement is performed within MG
· If RS occasion (e.g. SMTC) is not fully overlapped with MG, measurement is performed outside MG
Recommendation from moderator: continue discussion. May be updated after GTW. 
	Company
	Comments in the 2nd round

	Apple
	Similar with issue 3-1-2. Support option 2 and 4.

	OPPO
	Depends on the issue 3-1-1.

	Intel
	Option 1. Can be compromised to Option 2

	Huawei
	Option 4

	CATT
	Option 4

	ZTE
	Option 4

	CMCC
	Option 4

	MTK
	Option 4

	E///
	Support Option 2 but Option 4 is also OK.

	Moderator 
	Only one company has concern on option 4. Try to agree option 4 (further check during GTW if possible):
· If RS occasion (e.g. SMTC) is fully overlapped with MG, measurement is performed within MG
· If RS occasion (e.g. SMTC) is not fully overlapped with MG, measurement is performed outside MG




Issue 3-1-4: other assumptions when discussing NW configuration and corresponding UE behaviour
Agreement in the 1st round:
· Only those measurement types RAN4 agreed to be measured via NCSG will be considered
· When NCSG is configured, for a frequency layer that can be measured without MG
· when SMTC is partially overlapped with NCSG, Kp = 1/(1- (SMTC period /VIRP)) applies
· when SMTC is fully overlapped with NCSG, the frequency layer should be measured within NCSG and be accounted in the CSSF with NCSG.
Continue discussing the following proposal:
· When UE reports the NCSG capability (‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’) on a target band to network, the reported capability applies to all measurement types agreed by RAN4 on that target band.
	Company
	Comments in the 2nd round

	Apple
	According to clarification from proponent of the proposal, the intention is to preclude intra/inter-frequency measurement without gap in the discussion. Seems it is overlapped with issue 3-1-2 and 3-1-3. We suggest to skip this issue can directly discuss the previous issues.

	Huawei
	We see some issues in the proposal as commented in first round.

	CATT
	If all the measurement types RAN4 agreed means the measurement can use NCSG, we are fine the proposal. 

	MTK
	If companies still see some issue, we are fine to make it FFS. 

	Moderator
	No agreement. 




Issue 3-2: Whether additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap
Candidate options:
· Option 1: No (CATT, Apple, MTK, OPPO, Nokia, E///, Intel, HW)
· Option 2: Define a per BC indication for per FR NCSG. (HW, QC)
· Option 3: do not rely on R15 capability independentGapConfig. Define a new NCSG per-UE and per-FR capability, e.g. independentNCSGConfig (QC)
Recommendation from moderator: QC asked for clarification on option 1 in the 1st round. At the meantime, a new option 3 was proposed. Continue discussion.
	Company
	Comments in the 2nd round

	Apple
	In our view, option 1 means no additional UE capability is needed on top of that defined for legacy gap. We continue supporting option 1. Considering this issue has been discussed for many meeting without conclusion, we can acceptable option 3 if this can help concluding the issue.

	Huawei
	Question on option 3: would this new capability be per UE or per BC?

	CATT
	Option 1. 

	ZTE
	Prefer Option 1. 

	MTK
	Option 1
There is already a parallel discussion for per BC indication for per-FR gap. We do not see a need to duplicate the same discussion here. Whatever reported there should be assumed directly for NCSG.

	E///
	We support Option 1. 
Question on Option 3. If we introduce new NCSG per-UE and per-FR capability (we assume it is per BC), does it mean that all relevant requirements will be applicable for /defined for both legacy per UE and per FR capabilities and new capabilities (Option 3)? 

	Moderatro
	No agreement.

	QC
	To Ericsson: we believe the per-UE and per-FR capability signaled in the new NCSG capability applies to NCSG only, i.e., if UE signals NCSG as per-FR, VIL1/2 applies to the same FR when per-FR gap is configured, but it doesn’t mean that UE supports per-FR legacy gap.



Sub-topic 4: measurement related requirements
Issue 4-0: new signaling deriveSSB-IndexFromCell-inter
Tentative agreement:
RAN4 agreed to introduce a new network signaling [deriveSSB-IndexFromCell-inter] informing UE that the SSB indexes of target cell(s) on a frequency different than serving cell frequency can be derived from a serving cell, and which serving cell to utilize for target SSB indexes derivation.
Recommendation from moderator: exact wording can be discussed in the LS. Continue discussing in this WF on the necessary information for RAN2:
Applicability
· deriveSSB-IndexFromCell-inter can only be configured if the SCS of SSB is the same between target cell and the serving cell which is used for SSB indexes derivation.
· deriveSSB-IndexFromCell-inter is applicable in both FR1 and FR2.
· UE needs to know which serving cell to be referred under CA. 	Comment by Qiming Li: Plz companies check if the new bullets are acceptable.
· The indication is to be [per-MO].
	Company
	Comments in the 2nd round

	Apple
	Support the tentative agreement and the two bullets under applicability.

	Huawei
	Fine with the tentative agreement and the two bullets under applicability.

	ZTE
	Fine with the tentative agreement and the two bullets under applicability.

	CMCC
	In general, we are fine with the tentative agreement. But the wording of last sentence is not clear, I update it as following based on my understanding.
RAN4 agreed to introduce a new network signaling [deriveSSB-IndexFromCell-inter] informing UE that the SSB indexes of target cell(s) on a frequency different than serving cell frequency can be derived from a serving cell, and which means serving cell timing is utilized for target SSB indexes derivation

	MTK
	In our view, we need to provide some more information to RAN2. Such as: 
1. UE needs to know which serving cell to be referred under CA. 
2. The indication is to be per-target band or per-MO.

	Apple
	To CMCC, the intention of the last sentence is as additional information 1 from MTK. With this clarification, is it OK to keep the original wording and add the additional information in the applicability?
To MTK, we agree the additional information are also important to RAN2. Per-band or per-MO are also fine for us. Slightly prefer per-MO since in theory it can bring more use cases. For instance, if NW can only guarantee well synchronous among some of the layers in the same band, the IE can be per layer configured. 

	CMCC
	To Apple, thanks for the clarification, now we understand the intension of last sentence and we are OK with the original wording.

	Moderator 
	Agree on the tentative agreement and the applicability:
RAN4 agreed to introduce a new network signaling [deriveSSB-IndexFromCell-inter] informing UE that the SSB indexes of target cell(s) on a frequency different than serving cell frequency can be derived from a serving cell, and which serving cell to utilize for target SSB indexes derivation.
· deriveSSB-IndexFromCell-inter can only be configured if the SCS of SSB is the same between target cell and the serving cell which is used for SSB indexes derivation.
· deriveSSB-IndexFromCell-inter is applicable in both FR1 and FR2.
· UE needs to know which serving cell to be referred under CA. 
· The indication is to be [per-MO].




Issue 4-1: scheduling restriction in FR1
Issue 4-1-1: for intra-frequency measurement
Agreement in the 1st round:
· For intra-frequency measurement, existing scheduling restriction requirements apply

Issue 4-1-2: for intra-band inter-frequency measurement
Status in the 1st round:
· Option 1: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted. (vivo, HW, MTK, E///)
· Option 2: If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 3: If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (CMCC)
· Option 4: if SFN and frame boundary across serving cell and inter-frequency neighbor cells is aligned, and the timing of SSBs across serving cell and inter-frequency neighbor cells are aligned, only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (ZTE)
Recommendation from moderator: according to GTW discussion, option 2 seems promising. Please companies check if option 2 is agreeable or any modification is needed:
Tentative agreement in 2nd round:
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
If deriveSSB-IndexFromCell-inter is true, existing scheduling restriction requirements apply.
	Company
	Comments in the 2nd round

	Apple
	Supported the tentative agreement.

	Huawei
	We are in principle fine with the tentative agreement, but why only the UL are restricted? This is intra-band, and we still have the case of mixed numerology where both UL and DL are restricted. 

	Apple
	Agree with HW. Original tentative agreement is copied from option 2. Please check the updated tentative agreement.

	ZTE
	Supported the tentative agreement.

	CMCC
	Ok with the updated tentative agreements

	MTK
	We are fine with the 1st part of the tentative agreement.
The garding the 2nd part, we need to be clear that only the serving cell(s) referred to the deriveSSB-IndexFromCell-inter can apply existing scheduling restriction requirements. For other serving cells, e.g., with a different SCS, should still allow restriction in all symbols in SMTC.

	Apple
	@MTK, it would be appreciated if more justification can be provided. Just trying to understand the scenario: 
UE is operating with intra-band CA: f1 with 15kHz and f2 with 30kHz. MO on f3 (15kHz) is configured. NW indicates deriveSSB-IndexFromCell-inter for f3 (linked with f1 serving cell). Does MTK mean all symbols in SMTC is restricted on f2 serving cell?
Since UE can already support 15kHz + 30kHz CA, it is rational to assume UE can support 15kHz measurement + 30kHz PDCCH/PDSCH. Therefore, scheduling restriction (if any) can only result from TDD. Following this logic, the scheduling restriction doesn’t have to be on the whole SMTC since UE know when to measure and when to switch back for UL Tx on f3.
Is this correct understanding? 

	Moderator 
	According to discussion on the email thread of scheduling restriction CR, the first bullet in the tentative agreement is agreeable. FFS on the second bullet.
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
FFS: If deriveSSB-IndexFromCell-inter is true, existing scheduling restriction requirements apply

	Moderator (v18)
	According to discussion on the email thread of scheduling restriction CR, the first bullet in the tentative agreement is agreeable. Regarding the second bullet, existing scheduling restriction requirements apply for single CC and single MO case. FFS for multiple CCs and/or Multiple MOs cases.
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
If deriveSSB-IndexFromCell-inter is true, 
· For single CC and single MO case: existing scheduling restriction requirements apply.
· For multiple CCs and/or Multiple MOs cases: FFS



Issue 4-1-3: for inter-band measurement
Status in the 1st round:
· Option 1: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions (on all symbols in SMTC) apply for UE doesn’t support simultaneous Rx/Tx.  (vivo, HW)
· Option 2: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions apply for UE doesn’t support simultaneous Rx/Tx. If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 3: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions apply for UE doesn’t support simultaneous Rx/Tx. If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (CMCC)
· Option 4: no scheduling restriction. UE reports ‘ncsg’ or ‘no-gap-no-ncsg’ on a target band, only if UE can support simultaneous TX-Rx and mix-numerology between this target band and UE’s serving cells. (MTK)
· Option 5: SSB symbols to be measured are restricted when scheduling restrictions apply, and whether scheduling restrictions apply depends on UE capability.
· Option 6: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted. (E///)
Recommendation from moderator: similar with issue 4-1-2, please companies check if option 2 is agreeable or any modification is needed:
Tentative agreement in 2nd round:
· No scheduling restrictions for UE supporting simultaneous Rx/Tx. 
· Scheduling restrictions apply for UE doesn’t support simultaneous Rx/Tx. 
· If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. 
· Otherwise, all symbols in SMTC windows are restricted.
	Company
	Comments in the 2nd round

	Apple
	Supported the tentative agreement.

	Huawei
	Supported the tentative agreement.

	ZTE
	Supported the tentative agreement.

	CMCC
	Ok with the tentative agreements

	MTK
	The same comment as Issue 4-1-2 on the case when deriveSSB-IndexFromCell-inter is true

	Apple
	@MTK, we fail to understand the concern. When deriveSSB-IndexFromCell-inter is true, UE knows when to measure within the SMTC windows. UE can work normally on the symbols other than the restricted symbols within SMTC for all other serving cells. 

	Moderator 
	According to discussion on the email thread of scheduling restriction CR, the first bullet in the tentative agreement is agreeable. FFS on the second bullet.
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
FFS: If deriveSSB-IndexFromCell-inter is true, existing scheduling restriction requirements apply

	Moderator (v18)
	According to discussion on the email thread of scheduling restriction CR, the first bullet in the tentative agreement is agreeable. Regarding the second bullet, existing scheduling restriction requirements apply for single CC and single MO case. FFS for multiple CCs and/or Multiple MOs cases.
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
If deriveSSB-IndexFromCell-inter is true, 
· For single CC and single MO case: existing scheduling restriction requirements apply.
For multiple CCs and/or Multiple MOs cases: FFS



Issue 4-2: scheduling restriction in FR2
Issue 4-2-1: for intra-frequency measurement
Status in the 1st round:
· Option 1: existing scheduling restriction requirements apply. 
· Option 2: pending issue 1-4.
Recommendation from moderator: according to GTW agreement, NCSG for FR2 intra-band can be supported with restriction. Please companies if option 1 can be agreed.
Tentative agreement:
Existing scheduling restriction requirements apply.
	Company
	Comments in the 2nd round

	Apple
	Supported the tentative agreement.

	Huawei
	Supported the tentative agreement.

	ZTE
	Supported the tentative agreement.

	CMCC
	Ok with the tentative agreements

	MTK
	The same comment as Issue 4-1-2 on the case when deriveSSB-IndexFromCell-inter is true

	Apple
	@MTK, this is intra-frequency measurement. deriveSSB-IndexFromCell-inter doesn’t apply here.

	Moderator
	Try to agree on the tentative agreement:
Existing scheduling restriction requirements apply.
Please MTK check if this is ok.



Issue 4-2-2: for intra-band inter-frequency measurement
Status in the 1st round:
· Option 1: If deriveSSB-IndexFromCell-inter is true, only UL and DL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 2: If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted. (CMCC)
· Option 3: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted (unless new NW assistance information is defined). (HW)
Recommendation from moderator: similar with scheduling restriction in FR1, please companies check if option 1 is agreeable or any modification is needed:
Tentative agreement:
If deriveSSB-IndexFromCell-inter is true, only UL and DL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted.
	Company
	Comments in the 2nd round

	Apple
	Supported the tentative agreement.

	Huawei
	Supported the tentative agreement.

	ZTE
	Supported the tentative agreement.

	CMCC
	Ok with the tentative agreements

	MTK
	The same comment as Issue 4-1-2 on the case when deriveSSB-IndexFromCell-inter is true

	Apple
	Similar response to MTK as under issue 4-1-3.

	Moderator 
	According to discussion on the email thread of scheduling restriction CR, the first bullet in the tentative agreement is agreeable. FFS on the second bullet.
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
FFS: If deriveSSB-IndexFromCell-inter is true, existing scheduling restriction requirements apply

	Moderator (v18)
	According to discussion on the email thread of scheduling restriction CR, the first bullet in the tentative agreement is agreeable. Regarding the second bullet, existing scheduling restriction requirements apply for single CC and single MO case. FFS for multiple CCs and/or Multiple MOs cases.
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
If deriveSSB-IndexFromCell-inter is true, 
· For single CC and single MO case: existing scheduling restriction requirements apply.
For multiple CCs and/or Multiple MOs cases: FFS



Issue 4-2-3: for inter-band measurement, the serving band and the target band are with CBM
Status in the 1st round:
· Option 1: If deriveSSB-IndexFromCell-inter is true, only UL and DL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted. (QC)
· Option 2: existing scheduling restriction requirements shall apply (E///)
· Option 3: existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted (unless new NW assistance information is defined). (HW)
Recommendation from moderator: similar with previous issue, please companies check if option 1 is agreeable or any modification is needed.
Tentative agreement:
If deriveSSB-IndexFromCell-inter is true, only UL and DL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted.
	Company
	Comments in the 2nd round

	Apple
	Supported the tentative agreement.

	Huawei
	Supported the tentative agreement.

	ZTE
	Supported the tentative agreement.

	CMCC
	Ok with the tentative agreements

	MTK
	The same comment as Issue 4-1-2 on the case when deriveSSB-IndexFromCell-inter is true

	Apple
	Similar response to MTK as under issue 4-1-3.

	Moderator 
	According to discussion on the email thread of scheduling restriction CR, the first bullet in the tentative agreement is agreeable. FFS on the second bullet.
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
FFS: If deriveSSB-IndexFromCell-inter is true, existing scheduling restriction requirements apply

	Moderator (v18)
	According to discussion on the email thread of scheduling restriction CR, the first bullet in the tentative agreement is agreeable. Regarding the second bullet, existing scheduling restriction requirements apply for single CC and single MO case. FFS for multiple CCs and/or Multiple MOs cases.
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
If deriveSSB-IndexFromCell-inter is true, 
· For single CC and single MO case: existing scheduling restriction requirements apply.
For multiple CCs and/or Multiple MOs cases: FFS



Issue 4-2-4: for inter-band measurement, the serving band and the target band are with IBM
Status in the 1st round:
· Option 1: (QC)
· If inter-band simultaneous Tx and Rx is not supported:
· If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted.
· If inter-band simultaneous Tx and Rx is supported:
· No scheduling restriction.
· Option 2: (CMCC)
· If inter-band simultaneous Tx and Rx is not supported:
· If UE is informed that inter-frequency carriers are timing aligned with the serving cell (UE can utilize serving cell timing to derive the index of SS block transmitted by eighbor cell with different carrier), only the SSB symbols indicated by SSB-ToMeasure are restricted. Otherwise, all symbols in SMTC windows are restricted
· If inter-band simultaneous Tx and Rx is supported:
· No scheduling restriction.
· Option 3: no scheduling restriction is needed. UE reports ‘ncsg’ or ‘no-gap-no-ncsg’ on a target band, only if UE can support simultaneous TX-Rx, mix-numerology and IBM between this target band and UE’s serving cells. (MTK)
· Option 4: no scheduling restriction is needed, if UE can support simultaneous TX-Rx. (Nokia)
· Option 5: existing scheduling restriction requirements shall apply (E///)
· Option 6: No scheduling restrictions for UE supporting simultaneous Rx/Tx. Scheduling restrictions apply for UE doesn’t support simultaneous Rx/Tx. All symbols in the SMTC window are restricted (unless new NW assistance information is defined) (HW)
Recommendation from moderator: similar with previous issue, please companies check if option 1 is agreeable or any modification is needed.
Tentative agreement:
· If inter-band simultaneous Tx and Rx is not supported:
· If deriveSSB-IndexFromCell-inter is true, only UL on the SSB symbols indicated by SSB-ToMeasure (and one symbol before and after) are restricted. Otherwise, all symbols in SMTC windows are restricted.
· If inter-band simultaneous Tx and Rx is supported:
· No scheduling restriction.

	Company
	Comments in the 2nd round

	Apple
	Supported the tentative agreement.

	Huawei
	Supported the tentative agreement.

	ZTE
	Supported the tentative agreement.

	CMCC
	Ok with the tentative agreements

	MTK
	The same comment as Issue 4-1-2 on the case when deriveSSB-IndexFromCell-inter is true

	Apple
	Similar response to MTK as under issue 4-1-3.

	Moderator 
	According to discussion on the email thread of scheduling restriction CR, the first bullet in the tentative agreement is agreeable. FFS on the second bullet.
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
FFS: If deriveSSB-IndexFromCell-inter is true, existing scheduling restriction requirements apply

	Moderator (v18)
	According to discussion on the email thread of scheduling restriction CR, the first bullet in the tentative agreement is agreeable. Regarding the second bullet, existing scheduling restriction requirements apply for single CC and single MO case. FFS for multiple CCs and/or Multiple MOs cases.
If deriveSSB-IndexFromCell-inter is false, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
If deriveSSB-IndexFromCell-inter is true, 
· For single CC and single MO case: existing scheduling restriction requirements apply.
For multiple CCs and/or Multiple MOs cases: FFS



Issue 4-3: CSSF 
Candidate option:
· Option 1: The value of CSSF within NCSG is the number of all frequency layers that are assumed to be measured by NCSG. 
Status in the 1st round: 
	Company
	Comments in the 1st round

	QC
	We support option 1.

	Apple
	Support option 1.

	ZTE
	We believe for the value of CSSF within NCSG, re-using the similar principle in legacy gap is OK. So based on Option 1, the overlapping issue between SMTC and NCSG should also be considered. For details, an additional limitation can be added into Option 1: The value of CSSF within NCSG is the number of all frequency layers that are assumed to be measured by NCSG and their SMTC are totally or partially overlapping with the NCSG.

	MTK
	Support Option 1

	Intel
	Option 1.

	Huawei
	We have one question for clarification: does option 1 mean the CSSF value is a simple number count, or is it calculated in the same way as CSSF within MG (where SMTC overlapping are considered)?

	CATT
	Support option 1. We think the frequency layers assumed to be measured already means the SMTC is overlapped with NCSG. 

	E///
	Option 1 is OK


Recommendation from moderator: most companies are fine with option 1. However, some companies asked for clarification. Please proponent of option 1 address the questions from companies
	Company
	Comments in the 2nd round

	Apple
	Support option 1.
To ZTE: if the yellow highlighted condition “and their SMTC are totally or partially overlapping with the NCSG” is not met, then the layer shall not be considered as “assumed to be measured by NCSG”. Thus it is unnecessary to add the additional wording.
To HW: not sure if I fully get the question. To our understanding, CSSF indeed is a number count, while SMTC overlapping has to be considered (similar with legacy measurement with MG)

	Huawei
	Thanks Apple for the clarification. Assuming “SMTC overlapping has to be considered (similar with legacy measurement with MG)”, we can also support option 1.

	ZTE
	Support Option 1.
Thanks Apple for the clarification, agree with you.

	MTK
	Thanks for the comment. Yes, we need to consider more detail, especially regarding the overlapping between SMTC and NCSG.
· If a frequency layer with NCSG capability reported by UE has the SMTC which is fully non-overlapped by NCSG, this frequency layer should be removed from CSSF within NCSG
If a frequency layer with no-gap-no-ncsg capability reported by UE has the SMTC which is fully overlapped by NCSG, this frequency layer should be added in CSSF within NCSG

	Moderator
	Try to agree on the tentative agreement with some modification:
The value of CSSF within NCSG is the number of all frequency layers that are assumed to be measured by NCSG. FFS on how to handle the overlapping between SMTC and NCSG.



Issue 4-4: measurement delay 
Candidate option:
· Option 1: The measurement delay requirements for NCSG can be defined by inter-frequency measurement with gap by replacing the MGRP of legacy gap by MGRP of the NCSG. (MTK)
Recommendations for 2nd round: even though most companies are fine with option 1, moderator believe the wording is not precise. Requirements are different between intra-f measurement with gap and inter-f measurement with gap. Therefore, for intra-f measurement requirement, existing intra-frequency measurement requirement shall be used as baseline. 
Companies are encouraged to work on CR (R4-2200117) directly.

Issue 4-5: measurement on deactivated SCC 
Agreement in the 1st round:
A deactivated SCC is measured in the same way as Rel-15/16 if its SMTC is fully non-overlapped with NCSG, and the Rel-15/16 interruption requirements apply.

Issue 4-6: impact on L1 measurement 
Candidate option:
· For L1 measurement in an FR1 serving cell, NCSG is not to be considered in P factor provided that VIL of NCSG is not overlapped with any of the RS for L1 measurement. 
· For L1 measurement in an FR2 serving cell, 
· if L1 measurement is impacted by L3 measurement of any target carrier measured with NCSG, P is calculated in the same way as in Rel-15 with VIRP replacing legacy MGRP,
· if L1 measurement is not impacted by L3 measurement of any target carrier measured with NCSG, NCSG is not to be considered in P factor provided that VIL of NCSG is not overlapped with any of the RS for L1 measurement.
· L1 measurement is impacted by L3 measurement of a target carrier if the target carrier is intra-frequency carrier or inter-frequency carrier in the same band as the serving cell, or if the target carrier is inter-frequency carrier in different band as the serving cell and UE does not support IBM between the target carrier and the serving cell, otherwise there is no impact.
Recommendation from moderator: continue discussion.
	Company
	Comments in the 2nd round

	Apple
	FR1 part is fine. Regarding FR2 part, some clarification is expected to make proposal clearer. In our view “L1 measurement is impacted by L3 measurement” means L1 and L3 cannot be done simultaneously. The reasons could be 1) L1-RS is overlapped with VIL; 2) Rx beam for L1 is not available. Reason 1) is easy to be captured in RAN4 spec. Regarding reason 2), we suggest to mimic scheduling restriction (except simultaneous Rx/Tx part) to specify when “L1 measurement is impacted by L3 measurement”.

	Huawei
	We agree with Apple’s comment. 

	MTK
	Maybe we still need a bit more discussion. The term “L1 measurement is (not) impacted by L3 measurement” is not 100% clear to us. If SSB periodicity 20ms and SMTC periodicity 40ms are assumed (both 0ms offset), we know that in this case L1 measurement can only be done outside SMTC. Should we say L1 is impacted by L3? 

	Moderator
	No agreement. Proponent of option 1 is encouraged to polish the proposal in the next meeting.



Sub-topic 5: others
Issue 5-1: transformation between NCSG and legacy gap 
Candidate option:
· Option 1: No need to define transformation between NCSG and legacy gap. (CATT, Apple, MTK, Intel, ZTE, Nokia) 
· Option 2: The transformation between NCSG and legacy MG is done by NW via RRC reconfiguration. (HW)
· Option 3: Support 1-bit signaling mechanism for enabling network to transform: (E///)
· currently configured legacy measurement gap pattern to corresponding NCSG pattern and
· currently configured NCSG pattern to corresponding legacy measurement gap pattern
· Option 4: No need to define new transformation between NCSG and legacy gap, given the transformation between NCSG and legacy MG can already be done by NW via RRC reconfiguration
Recommendation from moderator: option 4 is a combination of option 1 and 2 as proposed and supported by some companies. Please companies check if option 4 can be agreed.
	Company
	Comments in the 2nd round

	Apple
	Support option 4.

	Intel
	Option 1.  For Option 4, “the transformation between NCSG and legacy MG can already be done by NW via RRC reconfiguration”, we don’t think there is not any RRC reconfiguration for this purpose until RAN4 inform such transformation is needed. This is “egg and chicken” problem.

	Huawei 
	Option 4.
To Intel, we assume this can be done by e.g. de-configuring NCSG and configuring legacy MG in same or different RRC messages, and nothing difference from legacy RRC reconfiguration procedure.

	CATT
	I guess option 4 means the NCSG can be de-configured and reconfigured as legacy gap, if this is the case, we can accept option 4. 

	ZTE
	Support option 4.

	MTK
	Option 4.
Same view as Huawei.

	E///
	We can compromise to Option 4. 
We agree that NCSG and legacy MG can be done by NW via RRC reconfiguration. But NW needs to know the relation between NCSG and legacy patterns. So we need mapping or relation between NCSG and legacy patterns. See our comments on issue 5-3.

	Moderator 
	Only one company has concern on option 4. Try to agree on option 4 (further check in GTW if possible)
No need to define new transformation between NCSG and legacy gap, given the transformation between NCSG and legacy MG can already be done by NW via RRC reconfiguration.



Issue 5-2: Processing/transition time (T) for UE to transform between legacy measurement gap pattern and NCSG pattern, if supported according to issue 5-1
Recommendation from moderator: according to the 1st round comment, this is a RRC procedure, and all companies agree RRC processing delay can be reused. Moderator understands that no need to explicitly capture any agreement.

Issue 5-3: Whether to introduce a mapping table between legacy measurement gap patterns and corresponding NCSG patterns
Candidate option:
· Option 1: No (CATT, Nokia, Intel, Apple)
· Option 2: Yes (MTK, HW, E///, QC, ZTE)
Recommendation from moderator: continue discussion.
	Company
	Comments in the 2nd round

	Apple
	Support option 1.
A mapping table is helpful in discussion phase for delegates to better understanding which patterns people were discussing about, since at that time there is no explicit NCSG patterns. 
For now, a new table dedicated for NCSG pattern is to be introduced in CR R4-2202012 (besides, RAN4 has informed RAN2 (R4-2120306) that a dedicated table will be introduced for NCSG pattern.), we don’t see the need to explicitly define a mapping table in RAN4 spec.

	Huawei
	We support option 2, but we can compromise to option 1. To us this is more specification issue. 

	CATT
	Option 1. 

	ZTE
	Support Option 2.
[bookmark: OLE_LINK5]Or maybe we can decide this issue until the outcomes for Issue 2-1 and 2-3 are determined, since if applying unified mandatory rule and unified ML location between legacy MG and NCSG, why to specify independent patterns?

	MTK
	As long as all companies are clear about the VIRP, ML of a particular NCSG pattern, we are fine to either option.

	E///
	Support Option 2. 
We had clear agreement that NCSG patterns will be defined corresponding to legacy gap patterns in RAN4#100-e. For same reason mandatory NCSG patterns correspond to legacy mandatory gap patterns.
Issue 2-4: ML
Agreement:
· MLNCSG = MGLlegacy – 2*RRT
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.

This is important for NW to know which NCSG corresponds to legacy gap patterns to allow the NW to transform to legacy pattern via RRC signaling. 
So mapping between NCSG and legacy gap patterns should be reflected in the specs. The mapping does not need to be defined in terms of table. It can be expressed by a sentence. We will provide updated CRs on NCSG patterns.

	Moderator 
	No agreement.



Issue 5-4: UE feature list discussion on NCSG support
Agreements in the 1st round:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not onfigur by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X-1
	Network controlled small gap (NCSG)
	Support of NCSG (Apple, Intel, MTK, ZTE)


	
	yes
	no
	UE cannot be onfigure with NCSG
	per-UE
	No
	No
	
	
	Optional with capability signalling




Continue discussing on X-2 and X-3 in the 2nd round:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not onfigur by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X-2
	Network controlled small gap (NCSG)
	Supported NCSG patterns (Apple, MTK)
	
	yes
	no
	Network does not know whether some NCSG patterns can be onfigure to UE
	per-UE
	No
	No
	
	
	Optional with capability signalling
NCSG

patterns #0, #1, [x, y, …] are conditional mandatory if UE support X-1

	X-3
	Network controlled small gap (NCSG)
	Support of NCSG per band in target MO in a band combination for inter-frequency measurement (ZTE)
	
	
	
	
	Per-band
	
	
	
	
	



	Company
	Comments in the 2nd round

	Apple
	Support X-2. We shall decouple the support of legacy gap and NCSG. Considering more and more gap patterns are to be introduced in future release, it is a bit risky to automatically extend the support of NCSG patterns.
X-3 shall be captured in RRC spec, rather than in UE feature list.

	Intel
	x-2

	Huawei
	We prefer to use capability for legacy MGP, but we can compromise to X-2 if the generic principle is to use separate capabilities for NCSG. In addition, the outcome of Issue 2-2 and 3-2 should be considered.
X-3 should not be considered in UE feature list. 

	CATT
	After further check, we have one question on the agreed X-1, based on previous agreement, NCSG can also be per-FR. So the column of “type” may need update. 
For X-2, and X-3 we think they are not needed. 

	ZTE
	X-2 and X-3 are not needed.

	MTK
	We need to add X-1 as a prerequisite of X-2. 
We do not think X-3 is needed.

	E///
	We support X-2 but mandatory NCSG patterns need to be updated.
We do not support X-3

	Moderator
	No further agreement on X-2 and X-3 in this meeting.

	QC
	As we commented in issue 3-2, new UE capability on per-UE/per-FR NCSG is needed. But we can keep the WF here as it is, and we’ll bring new proposals following issue 3-2 discussion in the next meeting.



Issue 5-5: LS to RAN2 
Recommendations for 2nd round: discuss the LS directly on the LS thread. If agreement can be made on the following aspects, RAN4 shall inform RAN2:
· Scenarios and use cases
· NCSG patterns including number of patterns, ML, VIRP, offset and mgta
· UE capabilities and NW configuration
· Others, including:
· Transformation between NCSG and legacy gap, if agreed
· mapping mechanism between legacy measurement gap patterns and corresponding NCSG patterns, if agreed
· new signalling to support Frame Timing Alignment between carriers, if agreed

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NCSG
	Apple
	

	LS on R17 MG enhancement - NCSG
	Apple
	To: RAN2; CC: RAN1

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2200117
	Draft CR on measurement delay requirements with NCSG
	CATT
	Revised
	

	R4-2200245
	CR on NCSG applicability
	Apple
	Revised
	

	R4-2200405
	Draft CR for interruption for de-activated SCell measurement due to NCSG
	vivo
	Revised
	

	R4-2200492
	Draft CR on 38.133 for L1 measurement impact of NCSG
	MediaTek inc.
	Revised
	

	R4-2200695
	DraftCR on interruption of NCSG in NR
	Intel Corporation
	Revised
	

	R4-2201157
	Draft CR to UE behaviour to group the frequency layers with NCSG
	OPPO
	Revised
	

	R4-2201232
	Draft CR for UE behavior after the interruptions of NCSG
	ZTE Corporation
	Revised
	

	R4-2201626
	CR on use cases and CSSF for NCSG
	Huawei, Hisilicon
	Revised
	

	R4-2201976
	CR: NCSG scheduling restriction
	Qualcomm communications-France
	Revised
	

	R4-2202012
	Measurement requirements for NCSG in TS 38.133
	Ericsson
	Revised
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2202625
	WF on NCSG
	Apple
	Agreeable
	

	R4-2202626
	LS on R17 MG enhancement - NCSG
	Apple
	Agreeable
	

	R4-2202627
	Draft CR on measurement delay requirements with NCSG
	CATT
	Endorsed
	

	R4-2202628	
	CR on NCSG applicability
	Apple
	Endorsed
	

	R4-2202629
	Draft CR for interruption for de-activated SCell measurement due to NCSG
	vivo
	Endorsed
	

	R4-2202630
	Draft CR on 38.133 for L1 measurement impact of NCSG
	MediaTek inc.
	Endorsed
	

	R4-2202631
	DraftCR on interruption of NCSG in NR
	Intel Corporation
	Endorsed
	

	R4-2202632
	Draft CR to UE behaviour to group the frequency layers with NCSG
	OPPO
	Postponed
	

	R4-2202633
	Draft CR for UE behavior after the interruptions of NCSG
	ZTE Corporation
	Endorsed
	

	R4-2202634
	CR on use cases and CSSF for NCSG
	Huawei, Hisilicon
	Endorsed
	

	R4-2202635
	CR: NCSG scheduling restriction
	Qualcomm communications-France
	Endorsed
	

	R4-2202636
	Measurement requirements for NCSG in TS 38.133
	Ericsson
	Return to
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
Do not include hyper-links in the documents

Annex 
Contact information
	Company
	Name
	Email address

	MTK
	Ato
	Ato.yu@meidatek.com

	E///
	Muhammad Kazmi
	Muhammad.kazmi@ericsson.com

	Apple
	Qiming Li
	Li_qiming@apple.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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