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Introduction
RRM requirements for NCSG were discussed in RAN4#99-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· User scenarios 
· NCSG pattern
· RRM requirements related to NCSG
· Signaling
In this paper we will provide our views on the above open issues for NCSG.
Discussion
User scenarios 
	· In principle, NCSG can be used for intra-frequency measurements with MG, inter-frequency measurements with MG, inter-RAT measurements.
· FFS on whether NW should configure the legacy MG rather than NCSG even UE can support both of them. 


In our view, when UE performs measurement on a certain carrier frequency, there can be 3 different impacts to the data Tx/Rx on serving cell, depending on the RF/BB capability for the measurement:
· Case 1 (gap): UE cannot Tx/Rx data on the serving cell. 
For example, UE needs to re-tune the RF chain of the serving carrier to the target carrier, so during the re-tuning time and the measurement time, UE cannot Tx/Rx on the serving cell. This case is possible when the target carrier cannot form a supported BC with the current serving CCs.
· Case 2 (no-gap-with-interruption): UE can Tx/Rx data on the serving cell but would cause interruption before and after the measurement. 
For example, UE has spare RF and BB resource to perform the measurement, but needs to re-tune the RF and adapt the BB before and after the measurement, which causes interruption. This case is possible when the target carrier can form a supported BC with the current serving CCs.
· Case 3 (no-gap-no-interruption): UE can Tx/Rx data on the serving cell without causing any interruption. 
For example, UE has spare RF and BB resource to perform the measurement, and RF re-tuning or BB adaptation on the target carrier does not cause interruption to the serving cell. This case occurs when the target carrier is in a different FR from the serving CCs and UE supports per-FR MG.
To utilize NCSG, UE needs to indicate NW which case (Case 1, 2 or 3) the concerned measurement belongs to, such that NW can make the corresponding configuration of MG or NCSG. Our understanding about UE measurement requirements with different UE capabilities and NW configurations are listed 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 with MG


	Case 2: no-gap-with-interruption
	No requirement
	Measurement with NCSG with no other interruption allowed
	Measurement with MG with no other interruption allowed


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


Proposal 1: RAN4 to define UE measurement requirements with different UE capabilities and NW configurations as in Table 1.
It is noted that how UE could indicate the measurement capability is a signaling issue and will be addressed in section 4, including its relation with NeedForGap. 
NCSG pattern
In our view, RAN4 should first agree on VIL and ML, and then based on the outcome further decide other issues such as whether to define separate NCSG patterns for sync and async, etc.
VIL
	· FFS on VIL:
· Option 1a (Qualcomm, Intel, Ericsson, vivo, ZTE, OPPO): VIL should be explicitly defined based on the number of interrupted durations in absolute time 
· Option 1b (Apple, CATT, Qualcomm, ZTE): VIL should be explicitly defined based on the number of  interrupted duration in slot 
·  Option 2( MTK, Huawei, CMCC, Nokia): based on absolute  RF retuning time (tentatively denoted as “RRT”).


In our view, same as MGL in legacy MGP, the parameters VIL (or possible new name) and ML of NCSG should be defined in absolute time of ms, and the exact number of interrupted slots can be further derived from the absolute time of VIL for each serving cell. 
Defining the VIL as interrupted duration as in option 1 and 2 could make the use of NCSG ambiguous. For example, if the VIL as interrupted duration is 1ms for sync and 2ms for async, it means the ML is shorter in async and some RS that would have been measured in sync case may not be measured in async.
Regarding the absolute time for VIL, we agree with the analysis in [2] that UE does not need to only turn ON/OFF the unused RF chain but also to prepare the baseband for simultaneous data Tx/Rx on the serving cells and measurement on the target carrier, so the RF retuning time assumed in legacy MGPs is not sufficient for VIL in NCSG. On the exact value, we suggest 1ms for FR1 NCSG and 0.75ms for FR2 NCSG.
Proposal 2: Define VIL (or possible new name) and ML of NCSG in absolute time of ms. VIL is 1ms for FR1 NCSG and 0.75ms for FR2 NCSG.
ML
	· FFS on ML of NCSG (or the total length of NCSG).
· Option 1: the total length of NCSG (“ML + VIL1+VIL2”) is same as MGL of  the legacy gap
· Option 2: the total length of NCSG (“ML + VIL1+VIL2”) is larger than MGL of the legacy gap and the effective measurement window of NCSG (which is equal to ML) is same as “legacy MGL – 2 *RRT)”. 


We support option 2 in defining ML in NCSG pattern. In our view, it is important to make sure that the effective measurement time in NCSG, which is ML, is same as that with legacy MG, which is MGL minus two times RF re-tuning time. For example, the effective measurement time with MGP#0 is 5ms, and if we define an NCSG pattern corresponding to legacy MGP#0, ML should be also 5ms. Otherwise, some RS that would have been measured with legacy MG may not be measured with NCSG or vice versa.
The two options are identical if the VIL in NCSG is same as RF re-tuning time in legacy MG. As discussed in section 2.2.1, we think the RF re-tuning time in legacy MG is insufficient for NCSG, so option 2 is a more generic approach in defining ML and should be supported.
Proposal 3: Define ML as the effective measurement window of legacy MG. 
Sync v.s. async 
	· FFS on RAN4 needs to define separate NCSG patterns for sync and async scenarios
· Option 1 (Ericsson, Nokia, Intel, Qualcomm):  Yes
· Different NCSG patterns for synchronous and asynchronous operations in FR1
· Same NCSG patterns for synchronous and asynchronous operations in FR2.
·  Option 2 (ZTE, OPPO, Huawei,MTK,vivo, CATT): No
· No need to separate NCSG patterns needed for synchronous and asynchronous operations.
· Option 3 (CMCC, MTK, vivo, Apple): same NCSG patterns for synchronous and asynchronous operations, provided that the NCSG pattern only comprise the RF retuning time and ML. Interruption is not captured in VIL(RRT) and specified separately.


As discussed in section 2.2.1, VIL should be defined in absolute time of ms, and if this is agreeable, there would be no need to define separate NCSG patterns for sync and async. This is same as legacy MG, where we did not define separate MGPs for sync and async while the interruptions are different. 
Proposal 4: Define same NCSG patterns for sync and async scenarios, but different interruption requirements.
NCSG pattern number and index 
	· Define NCSG patterns for subset of the legacy MG patterns in [TS38.133 v16.5.0].
· FFS on which subset of legacy MG patterns 
· FFS on gap pattern index for NCSG 


RAN4 has agreed to define NCSG patterns for a subset of legacy MGPs. 
First, as MGP #24 and #25 can only be used with positioning measurement, and as there is no capability report like NeedForGap for positioning measurement, we do not think NCSG can be used for positioning measurements, so MGP #24 and #25 can be excluded.
Second, we share same view as [3] that ratio between ML and legacy MGL should be large enough, or in other words, the length due to VILs should be small enough compared to legacy MGL. Assuming VIL is 1ms for FR1 and 0.75ms for FR2, the total interruption length would be 2ms for FR1 and 1.5ms for FR2. 
· It is clear that the FR2 MGPs with 1.5ms MGL can be excluded as the interruption length would be same with NCSG and legacy MG
· Defining NCSG patterns for FR1 MGPs with 3ms MGL is also not meaningful, since the interruption with NCSG would be only 1ms less than the legacy MG.
For other legacy MGPs, we see it meaningful to define a corresponding NCSG pattern. Regarding the index, in order to keep alignment with legacy MGPs, we suggest use the same index for legacy MGP and its corresponding NCSG pattern, e.g. NCSG pattern with {VIL1, ML, VIL2} as {0.75, 5, 0.75} would be indexed as NCSG pattern #12 because it is corresponding to legacy MGP #12.
Proposal 5: Define NCSG patterns for all legacy MGPs except for the following ones.
· MGPs with 3ms MGL (#2, #3, #10, #11)
· MGPs with 1.5ms MGL (#20, #21, #22, #23)
· MGPs for positioning (#24, #25)
Proposal 6: Use the same index for legacy MGP and its corresponding NCSG pattern.
NCSG configuration
	· FFS on explicit configuration for NCSG
· Option 1 (OPPO, Intel) NCSG configuration shall be based on legacy MG configuration 
· Option 1a (MTK, HW, OPPO ) :  Introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG (detail to be left to RAN2).
· Option 2(CATT, ZTE): Up to RAN2
· FFS other options 


If Proposal 5 and 6 are agreeable, there will be a correspondence between a legacy MGP and an NCSG pattern, and they would have the same index number. In this case, it would be efficient to re-use the existing MG configuration, i.e. MeasGapConfig. 
For example, with option 1a, NW could configure the UE with MGL as 6ms and MGRP as 40ms, and an additional bit to indicate whether the configured MG is a legacy MG or an NCSG. If it is indicated as legacy MG, then legacy MGP#0 would be used; otherwise NCSG pattern #0 would be used. 
Proposal 7: Introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG (detail to be left to RAN2).
RRM requirements related to NCSG
Interruption 
	· FFS on Interruption requirements
· Option 1: The interruption requirements in TS38.133 and TS36.133 shall be revisited 
· Option 2: Existing interruption requirements for SCell activation/deactivation can serve as starting point for the study of VIL requirements
· Option 3: the interruption is proposed as following
	SCS
	Synchronous
	Asynchronous

	 
	interruption length before measurement
	interruption length after measurement
	interruption length before measurement
	interruption length after measurement

	15KHz SCS
	1 slot
	1 slot
	2 slots
	2 slots

	30KHz SCS
	2 slots
	2 slots
	3 slots
	3 slots

	60KHz SCS
	3 slots
	3 slots
	4 slots
	4 slots

	120KHz SCS
	6 slots
	6 slots
	7 slots
	7 slots


· Option 3a :Translate 1ms(FR1) and 0.75ms(FR2) into the number of interrupted slots for defining the interruption requirements for the synchronous case and one more slot is added for asynchronous case.
· Option 4 
· VIL on active victim serving cells is the number of interrupted slots calculated based on
· Aggressor reference cell RRT, 
· Victim cell SCS, and 
· Sync or async. operation
· Option 5: RAN4 to further discuss the condition, capability and impacts to measurement requirements for UE to use NCSG to control interruptions due to measurement on deactivated SCC or Scell in dormancy


In our understanding, the 5 options are not addressing the same issue. In this section, we will focus on the interruption requirements due to VIL. 
With VIL=1ms for FR1 and VIL=0.75ms for FR2 as in Proposal 2, the baseline interruption length is shown in Table 2 and Table 3, for per-UE/FR1 NCSG and FR2 NCSG, respectively. In Table 3 we only list the sync case as we understand there is no FR2-FR2 async NR-DC as of now.
Table 2: Baseline interruption length for each VIL in per-UE/FR1 NCSG
	
	NR Slot length
	Interruption length (slots)

	[image: ]
	(ms) of victim cell
	Sync
	Async

	0
	1
	1 (MGTA=0) or 2 (MGTA=0.5ms)
	2

	1
	0.5
	2
	3

	2
	0.25
	4
	5

	3
	0.125
	8
	9


Table 3: Baseline interruption length for for each VIL in FR2 NCSG
	
	NR Slot length
	Interruption length (slots)

	[image: ]
	(ms) of victim cell
	Sync

	2
	0.25
	3

	3
	0.125
	6


Table 2 and 3 have accounted for the victim cell SCS, sync/asyc and MGTA, but there are still other factors to consider:
RTD between time reference cell and victim cell 
For sync case, the RTD between different CCs can still be large, e.g. the MRTD for inter-band CA is 33us for FR1-FR1, 25us for FR1-FR2 and 8us for FR2-FR2. This factor is considered in some of the existing interruption requirements, e.g. Table 8.2.2.2.2-1 due to SCell (de)activation. 
The start of MG is based on the time of the reference cell, typically the spCell. If the RTD between the reference cell and the victim cell is large, addition slots in the victim cell may be impacted. 33us is equal to 0.5/1/2 symbol length for 15/30/60kHz SCS, while 25us is equal to 1.5/3 symbol length for 60/120kHz SCS. We suggest to RAN4 to further discuss how to account for the RTD factor when defining the interruption requirements due to VIL. 
UL slot immediately after VIL1
Due to TA in UL transmission, the UL slot immediately after the VIL may not be usable. There are different approaches to address this issue. For legacy MG, it is specified that whether to transmit in the L UL slots immediately after MG is up to UE implementation. For LTE NCSG, the VIL2 is defined to be 1 subframe larger in UL than in DL for sync case. 
For NR NCSG, it was agreed in [4] that requirements related to MGTA and impact to UL transmission follow Rel-15, which means there is no need to define additional interrupted slots for VIL2. We suggest to further discuss how to handle the UL slot immediately after VIL1.
Proposal 8: Take Table 2 and Table 3 as baseline for interruption requirements due to VIL. 
Proposal 9: RAN4 to further discuss how to address RTD between time reference cell and victim cell and UL slot immediately after VIL1 in the interruption requirements.
Measurement period
In RAN4#99-e it was agreed that CSSF is derived assuming only one layer is measured for each NCSG occasion. In our understanding, this applies to the frequency layers that are measured with NCSG, i.e. those carriers for which UE reports ‘no-gap-with-interruption’ in the measurement capability. 
On the other hand, there could be other frequency layers that do not need NCSG for measurement, e.g. intra-frequency layer with SSB confined in DL active BWP, or inter-frequency carriers for which UE reports ‘no-gap-no-interruption’ in the measurement capability. Those frequency layers should be measured outside NCSG, in the same way as if legacy MG is configured, and in measurement period requirements, the factor Kp should apply. It should be defined in the same way as Kp for legacy MG, i.e. Kp = 1/(1- (SMTC period /VIRP)), where SMTC period < VIRP. When SMTC period >= VIRP, it means SMTC is fully overlapping with NCSG, and in such cases, the frequency layer should be measured within NCSG and be accounted in the CSSF calculation.
Proposal 10: When NCSG is configured, for a frequency layer that can be measured without MG, Kp = 1/(1- (SMTC period /VIRP)) applies when SMTC period < VIRP; when SMTC period >= VIRP, the frequency layer should be measured within NCSG and be accounted in the CSSF calculation.
Scheduling restriction
	· FFS on Rx beam limitation
· Option 1. (MTK, Ericsson, Huawei):  NCSG pattern is also supported for FR2 
· Option 1a. (MTK)NW needs to be informed that the inter-frequency measurements with NCSG is CBM or IBM with serving cells in FR2.
· Option 2(CATT) NCSG in FR2 should be deprioritized in current stage.
· FFS on scheduling and measurement restriction
· Option 1 (Ericsson, CATT): When NCSG is configured then during the ML the existing scheduling restriction requirements defined in TS 38.133 shall also apply, 
· Option 1a(Qualcomm): RAN4 to discuss if existing scheduling restrictions of 9.2.5.3.3 for measurement on FR2 intra-frequency cell shall be extended for the use case of measurement on intra- or inter-frequency cell via NCSG instead of legacy MG.
· Option 2(Huawei, OPPO, Intel): Scheduling restriction for NCSG is FFS, and check with RAN2 on the feasibility of informing NW the CBM or IBM between inter-frequency measurements and serving cells in FR2.


During ML of NCSG UE is expected to Tx/Rx data, but there could be scheduling restriction due to performing measurement. In essence, scheduling restriction defines the impact of measurement of a particular frequency layer on the serving cells. 
In current requirements, scheduling restrictions are defined for intra-frequency measurement, and they apply to the serving cell on which the measurement is performed, as well as other serving cells in the same band, except for the restriction caused by FR2 Rx beam sweeping, which also applies to serving cells in other FR2 bands where UE does not support IBM for the band combination. 
For measurement with NCSG, 
· If the measurement is intra-frequency, the existing scheduling restriction requirements should apply.
· If the measurement is inter-frequency and the target carrier and the serving cell are in same band, the existing scheduling restriction requirements should apply except the restricted symbols. The difference compared to the intra-frequency is that deriveSSB_IndexFromCell is not applicable. For intra-frequency, only SSB symbols to be measured are restricted based on NW sync, but for inter-frequency, the sync assumption does not apply, i.e. there is no sync assumption between the target carrier and the serving cell, so the restriction applies to all symbols in SMTC window.
· If the measurement is inter-frequency and the target carrier and the serving cell are in different bands, 
· For restriction caused by simultaneous Tx and Rx, whether UE supports simultaneous Tx and Rx, i.e. data transmission in the serving cell and measurement in the target carrier, depends on UE capability.
· For restriction caused by different SCS between SSB on the target carrier and serving cell data, we understand that UE by default supports using different SCS on different bands.
· For restriction caused by Fr2 Rx beam sweeping, whether UE supports IBM, i.e. using one beam for data in the serving cell and using a different beam for measurement in the target carrier, depends on UE capability.
Proposal 11: For measurement with NCSG, 
· For intra-frequency measurement, existing scheduling restriction requirements apply.
· For inter-frequency measurement and the target carrier and the serving cell are in same band, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
· For inter-frequency measurement and the target carrier and the serving cell are in different bands, all symbols in SMTC windows are restricted when scheduling restrictions apply, and whether scheduling restrictions apply depends on UE capability.
In [5] it is proposed that NW needs to be informed that the inter-frequency measurements with NCSG is CBM or IBM with serving cells in FR2. We think this is reasonable, because with current capability report, NW does not know whether UE supports IBM or CBM for a combination of an inter-frequency target carrier and a serving cell (current capability report is only for combination of serving cells). Without such information, NW has to assume the worst case, i.e. UE supports only CBM and the scheduling restriction always apply, which we think is sub-optimal. 
Besides support of IBM/CBM, the support of simultaneous Tx and Rx also needs to be informed to the NW. Similar as IBM/CBM, current capability signaling simultaneousRxTxInterBandCA is only for a combination of serving cells, and NW does not know whether UE supports simultaneous Tx/Rx or not for a combination of an inter-frequency target carrier and a serving cell. 
It is noted that for some cases, e.g. combination of an FR2 inter-frequency target carrier and an FR2 serving cell, whether there is scheduling restriction would depend on support of both capabilities. In our view NW does not need to know whether the restriction is caused by UE not supporting IBM or UE not supporting simultaneous Tx/Rx for this combination, but it is sufficient to know whether the measurement would cause scheduling restriction on the serving cell or not.
Proposal 12: NW should be informed whether UE needs scheduling restriction or not for a combination of an inter-frequency target carrier and a serving cell.
Signaling
	· FFS on Per-UE or Per-FR capability support 
· Option 1:per UE and per FR NCSG for RRM measurement needs the specific UE capability.
· Option 2:  No additional NCSG capability for per-UE and per-FR differentiation is needed
· Others
· FFS on necessary signaling for NCSG 
· Option 1 (Huawei, Qualcomm): Signalling supports for NCSG include at least
· NCSG configuration
· UE capability related to NCSG patterns and per-UE/per-FR NCSG
· UE capability related to need for NCSG for a target carrier
· Option 2 (Nokia, Ericsson, ZTE): Defer these discussions after NCSG pattern design as well 	as NCSG applicability and UE capability support are finalized
· Other options was not excluded
· FFS on how to consider the relation between NCSG and ‘NeedForGap’?
· Option 1 (Intel, Apple): The “NeedForGap” signaling structure can be reused for NR NCSG as a start point
· Option 1a (MTK, ZTE, Apple):  Rel-17 NCSG capability is reported on top of existing RAN2 ‘NeedForGap’ signaling structure with a new component ‘NCSG’. 
· Option 2 (Ericsson, CMCC, OPPO, Qualcomm):  Don’t reuse Rel-16 ‘NeedForGap’ ignaling for NCSG
· Option 3(Ericsson, CATT, Qualcomm, Nokia, OPPO): Let RAN2 decide NCSG signaling details and any relation between NCSG and ‘NeedForGap’ based on RAN4 technical input on NCSG pattern design
· Note: regardless of the selected option, decision will involve RAN2 feedback


As discussed in section 2.1, when UE performs measurement on a certain carrier frequency, there can be 3 different impacts to the data Tx/Rx on serving cell, depending on the RF/BB capability for the measurement:
· Case 1 (gap): UE cannot Tx/Rx data on the serving cell. 
· Case 2 (no-gap-with-interruption): UE can Tx/Rx data on the serving cell but would cause interruption before and after the measurement. 
· Case 3 (no-gap-no-interruption): UE can Tx/Rx data on the serving cell without causing any interruption. 
To utilize NCSG, UE needs to indicate NW which case (Case 1, 2 or 3) the concerned measurement belongs to, such that NW can make the corresponding configuration of MG or NCSG. 
In Rel-16, NeedForGap signaling includes 2 values ‘gap’ and ‘no-gap’. We understand Case 1 corresponds to ‘gap’ and Case 3 corresponds to ‘no-gap’, while whether Case 2 corresponds to ‘gap’ or ‘no-gap’ has been discussed in Rel-16 TEI but without conclusion. In RAN#92-e, it was concluded that requirements for NeedForGap will not be defined in Rel-17. 
Based on the current situation, our preference is to define a new set of framework for NW to inquire and for UE to report the measurement capability, independent from the Rel-16 NeedForGap framework. Similar as Rel-16 NeedForGap framework, this includes
· UE capability about support of reporting measurement capability based on NW inquiry, similar to nr-NeedForGap-Reporting-r16
· NW configuration for inquiring the UE measurement capability, similar to NeedForGapsConfigNR-r16
· Measurement capability information from UE to the NW, similar to NeedForGapsInfoNR-r16, but includes at least 2-bit to indicate the measurement capability in 3 cases.
Compared to re-using or extending the Rel-16 NeedForGap framework, a new and independent framework (denoted as NeedForGapOrIntrp) has benefits from both NW and UE side:
· On NW side, this would allow NW flexibility in choosing to use Rel-16 NeedForGap framework, Rel-17 NeedForGapOrIntrp framework or both. For example, NW may prefer to use MG or NCSG to avoid interruption for Case 2 capability, so it may choose to not use Rel-16 NeedForGap framework because Rel-16 UE may also report ‘no-gap’ in Case 2 and would cause interruption. 
· On UE side, this would allow UE to report Rel-16 capability and Rel-17 capability independently. For example, UE may report ‘no-gap’ in Case 2 for the Rel-16 capability, so it can still benefit from the MG-less measurement with Rel-16 NeedForGap framework when NW chooses to use it by inquiring NeedForGapsConfigNR-r16. If NW chooses to use Rel-17 NeedForGapOrIntrp framework, UE can report ‘no-gap-with-interruption’, and NW would configure NCSG or MG, so this UE would not suffer performance loss due to interruption, and when NCSG is configured it can benefit from the MG-less measurement 
Based the Rel-17 NeedForGapOrIntrp framework, UE capability indication, NW configuration and UE measurement requirements should be rather clear as follows:
· Case 1: UE cannot Tx/Rx data on the serving cell. 
· UE reports ‘gap’ in the capability reporting
· NW configures MG
· UE performed MG based measurement
· Case 2: UE can Tx/Rx data on the serving cell but would cause interruption before and after the measurement. 
· UE reports ‘no-gap-with-interruption’ in the capability reporting
· NW configures MG or NCSG
· UE performed MG or NCSG based measurement
· Case 3: UE can Tx/Rx data on the serving cell without causing any interruption. 
· UE reports ‘no-gap-no-interruption’ in the capability reporting
· NW does not configures MG or NCSG for this measurement, but it may configure MG or NCSG for other measurements
· UE performed measurement without MG or NCSG, when NW configures MG or NCSG for other measurements, UE performs measurement outside MG.
Proposal 13: Define a new framework for NW to inquire and for UE to report the measurement capability, independent from the Rel-16 NeedForGap framework, which allows UE to report measurement capability for the following 3 cases:
· Case 1: gap 
· Case 2: no-gap-with-interruption
· Case 3: no-gap-no-interruption
As the signaling details are up to RAN2, and RAN2 will start the WI from November meeting, we suggest to send the required signaling support to RAN2, and a drft LS is attached in the Annex.
Conclusions
In this paper we provided our views on RRM requirements for pre-MG.
Proposal 1: RAN4 to define UE measurement requirements with different UE capabilities and NW configurations as in Table 1.
Proposal 2: Define VIL (or possible new name) and ML of NCSG in absolute time of ms. VIL is 1ms for FR1 NCSG and 0.75ms for FR2 NCSG.
Proposal 3: Define ML as the effective measurement window of legacy MG. 
Proposal 4: Define same NCSG patterns for sync and async scenarios, but different interruption requirements.
Proposal 5: Define NCSG patterns for all legacy MGPs except for the following ones.
· MGPs with 3ms MGL (#2, #3, #10, #11)
· MGPs with 1.5ms MGL (#20, #21, #22, #23)
· MGPs for positioning (#24, #25)
Proposal 6: Use the same index for legacy MGP and its corresponding NCSG pattern.
Proposal 7: Introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG (detail to be left to RAN2).
Proposal 8: Take Table 2 and Table 3 as baseline for interruption requirements due to VIL. 
Table 2: Baseline interruption length for each VIL in per-UE/FR1 NCSG
	
	NR Slot length
	Interruption length (slots)

	[image: ]
	(ms) of victim cell
	Sync
	Async

	0
	1
	1 (MGTA=0) or 2 (MGTA=0.5ms)
	2

	1
	0.5
	2
	3

	2
	0.25
	4
	5

	3
	0.125
	8
	9


Table 3: Baseline interruption length for for each VIL in FR2 NCSG
	
	NR Slot length
	Interruption length (slots)

	[image: ]
	(ms) of victim cell
	Sync

	2
	0.25
	3

	3
	0.125
	6


Proposal 9: RAN4 to further discuss how to address RTD between time reference cell and victim cell and UL slot immediately after VIL1 in the interruption requirements.
Proposal 10: When NCSG is configured, for a frequency layer that can be measured without MG, Kp = 1/(1- (SMTC period /VIRP)) applies when SMTC period < VIRP; when SMTC period >= VIRP, the frequency layer should be measured within NCSG and be accounted in the CSSF calculation.
Proposal 11: For measurement with NCSG, 
· For intra-frequency measurement, existing scheduling restriction requirements apply.
· For inter-frequency measurement and the target carrier and the serving cell are in same band, existing scheduling restriction requirements apply except that all symbols in SMTC windows are restricted.
· For inter-frequency measurement and the target carrier and the serving cell are in different bands, all symbols in SMTC windows are restricted when scheduling restrictions apply, and whether scheduling restrictions apply depends on UE capability.
Proposal 12: NW should be informed whether UE needs scheduling restriction or not for a combination of an inter-frequency target carrier and a serving cell.
Proposal 13: Define a new framework for NW to inquire and for UE to report the measurement capability, independent from the Rel-16 NeedForGap framework, which allows UE to report measurement capability for the following 3 cases:
· Case 1: gap 
· Case 2: no-gap-with-interruption
· Case 3: no-gap-no-interruption
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1. Overall Description:
For Rel-17 measurement gap (MG) enhancement WI, RAN4 has discussed support of NCSG, and reached the following conclusions.

For measurement capability indication:
	Define a new framework for network to inquire and for UE to report the measurement capability, independent from the Rel-16 NeedForGap framework, which allows UE to report measurement capability for the following 3 cases:
· Case 1: gap 
· Case 2: no-gap-with-interruption
· Case 3: no-gap-no-interruption
Specifically, the framework includes 
· UE capability about support of reporting measurement capability based on NW inquiry, similar to nr-NeedForGap-Reporting-r16
· NW configuration for inquiring the UE measurement capability, similar to NeedForGapsConfigNR-r16
· Measurement capability information from UE to the NW, similar to NeedForGapsInfoNR-r16, but includes at least 2-bit to indicate the measurement capability for the 3 cases.
The detailed signaling design is up to RAN2.



For NCSG configuration:
	Introduce a single bit for existing MeasGapConfig to transform the legacy gap into NCSG (detail to be left to RAN2).



RAN4 respectfully asks RAN2 to take the above information into account and define procedure and signalling support for UE measurement capability indication and NCSG configuration. 

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account and define procedure and signalling support for UE measurement capability indication and NCSG configuration. 

3. Date of Next TSG-RAN4 Meetings:
TSG-RAN4 Meeting #101-e		  	    01 – 12 November, 2021
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