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Introduction
RRM requirements for NCSG were discussed in RAN4#101-bis-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Use cases
· CSI-RS based inter-frequency measurement
· NCSG patterns
· Mandatory NCSG patterns
· Capability on NCSG patterns for NR-only measurement
· Time offset of NCSG
· UE capability and NW configuration
· Meaning of “measurement within gap”
· Applicable measurement types for measurement capability reporting 
· Capability for per-FR NCSG
· RRM requirements related to NCSG
· Scheduling restriction
· CSSF
· Impact to L1 measurement
· Mapping between NCSG pattern and legacy MGP
In addition, RAN2 has sent an LS to RAN4 [2] with some clarification questions related to NCSG and per-FR MG. In this paper we will provide our views on the above open issues for NCSG and answer to RAN2.
Discussion
Use cases
CSI-RS based inter-frequency measurement
	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. 
· Option 1a: NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band. 
· Option 2: NCSG for CSI-RS based inter-frequency measurement with gap is NOT supported in R17. 
· Option 3: RAN4 to work on CSI-RS based inter-frequency measurement requirement via NCSG after stabilizing the SSB-based requirements. 
· 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.


Our first preference is option 1a, but we can also compromise to option 4 or option 2 to move forward.
For CSI-RS inter-frequency measurement, we think it can be supported with NCSG. NCSG is based on additional RF/BB resource which UE could use to simultaneously measure the target frequency layer and Tx/Rx data in the serving cells, and once the additional resource is available, it does not matter much whether the target frequency layer is for SSB or CSI-RS. 
However, one difference between CSI-RS and SSB measurement is that the CSI-RS BW is configurable, and can be as large as 264 RB. UE may not be able to support CSI-RS measurement with any BW while Tx/Rx data on the serving cell, so the supported CSI-RS BW needs to be reported when UE indicates support of NCSG for the measurement.
Proposal 1: NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band.
NCSG patterns
Mandatory NCSG patterns
	Issue 2-1: On top of #0 and #1, whether additional NCSG gap patterns shall be mandatorily supported if UE supports NCSG.
NCSG patterns corresponding to legacy patterns #13 and #14 are mandatorily supported in FR2 for per-FR capable UE. FFS on other mandatory patterns:
· Option 1: For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory. 
· Option 2: no additional mandatory NCSG patterns


We support option 1 for the FFS part.
As it was agreed to define NCSG patterns corresponding to legacy MGPs #0-23, it would be straightforward that UE can support an NCSG pattern if it can support the corresponding legacy MGP. In this way, there is no need to define a separate UE capability for NCSG patterns, and NW could also use the same UE capability (reported for legacy MGPs) to configure NCSG. The set of mandatory NCSG patterns should be same as that for legacy MGPs.
In RAN4#101-e, some companies mentioned that the reason to define multiple mandatory MGPs for legacy MG is that they will lead to different interruption lengths, but this is not the case for NCSG. We think this is a valid point, however, if only NCSG pattern with 5ms ML (#0, #1, #13 and #14) are made mandatory, it is likely that NW will only implement those 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. NW is more likely to support an NCSG pattern if it is supported by all the UEs, so we still see some benefit to define more mandatory NCSG patterns.
Proposal 2: For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory.
Capability on NCSG patterns for NR-only measurement
	Issue 2-2: The existing gap applicability in Rel-16 for NR-only measurement are reused for NCSG
UE can indicate support of some NCSG patterns which can only be used for NR-only measurement. FFS on how to indicate support of 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


We support option 1 for the FFS part.
As it was agreed to define NCSG patterns corresponding to legacy MGPs #0-23, it would be straightforward that UE can support an NCSG pattern if it can support the corresponding legacy MGP. This also applies to the UE capability in supported NCSG patterns for NR-only measurement.
More specifically, in Rel-16 there are two UE capabilities related to supported MG patterns:
· supportedGapPattern: indicates supported MG patterns that can be used for any measurement 
· supportedGapPattern-NRonly: indicates supported MG patterns that can be used for NR-only measurement
In our view, both of them can be re-used for NCSG. We do not see clear reason why UE could not support an NCSG pattern if it can support the corresponding legacy MG pattern since the effective measurement time for the two types of gaps are same.
Proposal 3: Re-use supportedGapPattern-NRonly for UE to indicate supported NCSG patterns for NR-only measurement. 
Time offset of NCSG
	Issue 2-3: time offset for NCSG:
· Option 1: The offset of NCSG refers to the starting point of VIL1. 
· Option 2: The offset of NCSG refers to the starting point of ML – RRT. Allow 2 slots interruption for 15kHz, sync, mgta=0. 


We support option 2.
In our view, both option 1 and option 2 can work as they both can give a clear point in time as the starting point of NCSG. However, as some companies mentioned during RAN4#101-bis-e, the issue with option 1 is that VIL is defined in number of slots which further depends on the SCS of the victim cell SCS, while the configuration of NCSG is in ‘ms’. In this sense, option 2 fits better with the configuration signalling.
Another benefit of option 2 is that NW can use the same values for the time offset and MGTA configuration for legacy MG and NCSG, which can simplify NW implementation. 
Proposal 4: The offset of NCSG refers to the starting point of ML – RRT. Allow 2 slots interruption for 15kHz, sync, mgta=0.
UE capability and NW configuration
Meaning of “measurement within gap”
	Issue 3-1-1: meaning of “measurement within gap” 
· 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


We do not think RAN4 needs to further discuss this issue. 
The issue was raised to clarify the UE behaviour when UE indicates ‘no-gap-no-ncsg’ for a measurement and NW configures NCSG or MG, i.e. Issue 3-1-2A and Issue 3-1-3 in [1]. As RAN4 already reached agreement for these two issues, we do not think we need to further discuss this issue.
Technically, measurement within MG include two kinds of the measurement:
· Measurement with MG: measurement that cannot be performed without MG, e.g. intra-frequency SSB measurement with SSB outside active BWP
· Measurement without MG but the RS occasion being fully overlapped with MG: measurement that can be performed without MG, e.g. intra-frequency SSB measurement with SSB within active BWP, but the SMTC windows are fully overlapping MG
When UE indicates ‘no-gap-no-ncsg’ for a measurement, the measurement belongs to measurement without MG, and the agreement for Issue 3-1-2A and Issue 3-1-3 in [1] are aligned with the same principle in Rel-15 for this kind of measurement. 
Proposal 5: RAN4 not to further discuss the meaning of “measurement within gap” since UE behaviour are already clear based on existing agreement.
Applicable measurement types for measurement capability reporting 
	Issue 3-1-4: other 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.
· FFS: 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.


We do not support the FFS bullet.
The applicable measurement with NCSG include:
· SSB based intra-frequency measurement with MG
· SSB based inter-frequency measurement with MG
· Inter-RAT E-UTRAN measurement
· De-activated SCell measurement
· RRM measurement for SCell in dormancy 
· FFS: CSI-RS based inter-frequency measurement
Based on Rel-16 NeedForGap framework, UE will report separately for intra- and inter-frequency targets, and we assume the same structure would be used for NCSG framework, so there will be separate capability reporting for intra- and inter-frequency measurement in the same band. 
We also do not see the reported capability is applicable for de-activated SCell measurement because the measurement can be performed without MG but with interruption. UE should support measuring deactivated SCell with NCSG even it reports ‘gap’ for inter-frequency measurement in the same band as the SCell.
RRM measurement for SCell in dormancy is same as intra-frequency measurement for the activated SCell, so it does not require separate measurement capability reporting.
Proposal 6: The reported capability (‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’) does not apply to all measurement types on the same band.
Capability for per-FR NCSG
	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 
· Option 2: Define a per BC indication for per FR NCSG. 
· Option 3: do not rely on R15 capability independentGapConfig. Define a new NCSG per-UE and per-FR capability, e.g. independentNCSGConfig 


We support option 2. 
The issue of per-FR MG capability reporting has been extensively discussed in the Rel-16 feature list discussion. We were proposing to allow UE to report the support of per-FR MG separately for each band combination because depending on UE implementation, support of per-FR MG could be different for different band combinations. The concern was also shared by some other companies, but the discussion ended without introducing a per-BC capability due to time limitation in RAN4 TEI discussions, and it was also agreed that the issue would not be further discussed in Rel-17.
For NCSG, which is a new feature, we should avoid the same limitation as for legacy MG, and there is also no existing capability from earlier release, so we suggest to define a per BC indication for per FR NCSG.
Option 3 is not fully clear to us. If the new capability for NCSG is reported on per-BC level, then it is same as option 2, which we see meaningful. If the new capability for NCSG is reported on per-UE level, we do see clear need because in our view a UE supporting existing capability independentGapConfig should also be able to support per-FR NCSG. 
Proposal 7: Define a per BC indication for per FR NCSG.
RRM requirements related to NCSG
Scheduling restriction
	Issue 4-1-2: for intra-band inter-frequency measurement
· 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


The main framework for scheduling restriction for measurement within NCSG has been agreed in [1], the main remaining issue is how to apply the newly introduced signalling deriveSSB-IndexFromCell-inter when defining the scheduling restriction for an inter-frequency measurement. As the issue is same for all inter-frequency measurement (intra-band or inter-band with the victim serving cell, FR1 or FR2), we will use Issue 4-1-2 FR1 intra-band inter-frequency measurement as an example for the discussion. 
Multiple serving cell, Single MO
Based on agreements in [1], a single MO can only be associated with one serving cell (time reference cell) and the SSB SCS should be same between the serving cell and the MO, so the question is what the scheduling restriction should be on the other serving cell than the time reference cell, which may have same or different SCS than the time reference cell.
When deriveSSB-IndexFromCell-inter is used, UE is assumed to do measurement based on the timing of time reference cell, so the restricted symbols on the time reference cell are the SSB symbols to be measured plus 1 symbol before and after. 
In our view, when NR CA is considered, all the serving cells should have some level of sync based on the MRTD requirements. In fact, this is same situation as in Rel-15 where an intra-frequency measurement for one serving cell causing scheduling restriction on the other serving cells:
	9.2.5.3.1	Scheduling availability of UE performing measurements in TDD bands on FR1
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
-	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. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRQ measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
When TDD intra-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols. 
When TDD inter-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell should also apply to another serving cell in a different band on the symbols that fully or partially overlap with the aforementioned restricted symbols, if UE does not have the capability of supporting simultaneousRxTxInterBandCA for this band pair.


It can be seen that the scheduling restriction on other serving cells is defined for the symbols that fully or partially overlap with the restricted symbols on the measured serving cell. The same solution can be re-used for the scenario where measurement for a single MO causes scheduling restriction on multiple serving cells. The only difference is that in Rel-15 for intra-frequency measurement, the time reference cell is always the serving cell for the intra-frequency measurement, while now for inter-frequency measurement the time reference cell is indicated via deriveSSB-IndexFromCell-inter configuration.
Single serving cell, Multiple MOs
In our view, the scheduling restriction should be defined on per MO basis. When multiple MOs can be measured within a same NCSG occasion, NW cannot tell which MO is measured in a specific NCSG occasion, so the scheduling restriction should apply on the union of the symbols restricted due to measurement on each MO.
For example, MO#1 and MO#2 both have PCell as the time reference cell. SSB #0 and #1 are indicated for measurement for MO#1, and SSB #1 and #2 are indicated for measurement for MO#2. In this case, the restricted symbols on the PCell include symbols corresponding to all 3 SSBs #0, # and #2 plus 1 symbol before and after. If there exists an MO#3 without time reference cell, then the restricted symbols on the PCell should further include all symbols in the SMTC window for MO#3. 
Multiple serving cells, Multiple MOs
Combining the analysis for the above two cases, we propose the following for defining the restricted symbols due to inter-frequency measurement for Multiple serving cells, Multiple MOs case.
Proposal 8: 
On each serving cell i, the scheduling restriction should apply on the union of the restricted symbols due to measurement on each MO j, j=1…J, where J is the number of MOs to be measured with NCSG. 
For measurement on each MO j, the restricted symbols on serving cell i, if applicable, include
· the symbols that fully or partially overlap with the measured SSB symbols plus 1 symbol before and after based on the timing of the time reference cell, if deriveSSB-IndexFromCell-inter is configured;
· all the symbols in the SMTC window, if deriveSSB-IndexFromCell-inter is not configured.
CSSF
	Issue 4-3: CSSF 
· 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.


We suggest to re-use the same way as in CSSF within legacy MG for handling the overlapping between SMTC and NCSG.
For measurement within legacy MG, CSSF is not a simple number count, but the overlapping between SMTC and MG occasions are considered. In particular, for each MG occasion, only the MOs that can be measured within the occasion are counted. As a result, if we MGRP = 20ms and offset = 0, and MO#1 with SMTC = 40ms and offset =0, and MO#1 with SMTC = 40ms and offset =20ms, CSSF for MO#1 and MO#2 are 1. It is straightforward to use the same approach for defining CSSF within NCSG.
Proposal 9: For defining CSSF within NCSG, re-use the same way as in CSSF within legacy MG for handling the overlapping between SMTC and NCSG.
Impact to L1 measurement
	Issue 4-6: impact on L1 measurement 
· FFS on the impact. The following proposals are only for reference for further discussion.
· 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.


In our view, there can be two possible impacts on L1 measurement due to L3 measurement within NCSG:
· Impact of VIL
· If the L1 RS occasion is overlapped with VIL of NCSG, then this L1 RS occasion would be punctured and cannot be used for L1 measurement. This is already reflected in the endorsed CR [3] from RAN4#101-bis-e. 
· Impact of ML
· For L1 measurement on an FR1 serving cell, there should be no impact due to L3 measurement within ML of NCSG. This is already reflected in the endorsed CR [3] from RAN4#101-bis-e.
· For L1 measurement on an FR2 serving cell, there may not may not be impact due to L3 measurement within ML of NCSG. However, in the endorsed CR [3] from RAN4#101-bis-e, it is always assumed that there is no impact. 
	For FR1,
-	P=, when in the monitored cell there are gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB; and
-	P=1 when in the monitored cell there are no gaps overlapping with any occasion of the SSB.
For FR2,
-	P=, when SSB is not overlapped with gap and SSB is partially overlapped with SMTC occasion (TSSB < TSMTCperiod).
……
-	When measurement gap is configured, 
· an SSB or an SMTC occasion is condiered as overlapped with gap if it overlaps the measurement gap occasion, and 
· xRP = MGRP
-	When NCSG is configured, 
· an SSB or an SMTC occasion is condiered as overlapped with gap if it overlaps the VIL1 or VIL2 of NCSG, and
· xRP = VIRP


Above is excerpt of the endorsed CR [3] from RAN4#101-bis-e on L1 impacts due to NCSG. From the highlighted part, it can be seen that an L1 RS occasion is considered to be overlapped with NCSG only if it is overlapped with VIL of NCSG, while it is not considered to be overlapped with NCSG if it is overlapped with ML of NCSG (thus NCSG does not impact L1 measurement).
In our view, L1 measurement on an FR2 serving cell is impacted by L3 measurement within ML of NCSG if there exists a target carrier to be measured within NCSG that is intra-frequency carrier or inter-frequency carrier in the same band as the serving cell, or inter-frequency carrier in different band as the serving cell and UE does not support IBM between the target carrier and the serving cell. In this case, due to different Rx beams for L3 and L1 measurement, UE may not be able to perform L3 measurement within ML of NCSG on the target carrier(s) and L1 measurement on the serving cell simultaneously, so the L1 RS occasion should be considered as punctured and cannot be used for L1 measurement.
For the spec, the simplest approach is to define another condition under which L1 RS is considered as overlapped with NCSG.
Proposal 10: When NCSG is configured, an L1 RS occasion is considered as overlapped with NCSG if 
· it overlaps the VIL1 or VIL2 of NCSG, or 
· it overlaps the ML of NCSG, and there exists a target carrier to be measured within NCSG that is intra-frequency carrier or inter-frequency carrier in the same band as the serving cell, or inter-frequency carrier in different band as the serving cell and UE does not support IBM between the target carrier and the serving cell.
Mapping between NCSG pattern and legacy MGP
	Issue 5-3: Whether to introduce a mapping table between legacy measurement gap patterns and corresponding NCSG patterns
· Option 1: No 
· Option 2: Yes 


On whether to introduce a mapping table between NCSG patterns and legacy MGPs, we think it is necessary. On one hand, RAN4 agreed to define NCSG patterns corresponding to legacy MGP #0-23; on the other hand, RAN4 agreed that only ML and VIRP are defined as parameters for NCSG patterns. The latter means that MGP #0 (MGL=6ms, MGRP=40ms) and MGP#13 (MGL=5.5ms, MGRP=40ms) will correspond to same ML and VIRP (same NCSG pattern). 
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; in 38.306 it is defined that MGP #13,14,17,18,19 are mandatory. 
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. For example, if MGP #12-23 are MGPs that are applicable for per-FR MG for FR2, then the applicable NCSG patterns for per-FR NCSG for FR2 is their corresponding NCSG patterns 0-11. Table 2 is an example for defining the mapping between legacy MGP and NCSG patterns.
Proposal 11: Define the mapping between legacy MGPs and their corresponding NCSG patterns.
Reply to R2-2201935
In [2], RAN4 is asked to provide answer to the following question.
	Q: Whether to support simultaneous configurations on the following combinations?
1) NCSG FR1 gap + NCSG FR2 gap
2) Legacy FR1 gap + NCSG FR2 gap
3) Legacy FR2 gap + NCSG FR1 gap
4) One legacy perUE gap + one NCSG perUE gap
5) One legacy perUE gap + NCSG FR1 gap
6) One legacy perUE gap + NCSG FR2 gap


In our view, configuration 1), 2) and 3) should be supported from RAN4 point of view, while configuration 4), 5) and 6) require joint working between concurrent MGs and NCSG, so they are not supported from RAN4 point of view.
Proposal 12: Reply to RAN2 that configuration 1), 2) and 3) are supported, and configuration 4), 5) and 6) are not supported from RAN4 requirements point of view.
Conclusions
In this paper we provided our views on NCSG.
Proposal 1: NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band.
Proposal 2: For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory.
Proposal 3: Re-use supportedGapPattern-NRonly for UE to indicate supported NCSG patterns for NR-only measurement. 
Proposal 4: The offset of NCSG refers to the starting point of ML – RRT. Allow 2 slots interruption for 15kHz, sync, mgta=0.
Proposal 5: RAN4 not to further discuss the meaning of “measurement within gap” since UE behaviour are already clear based on existing agreement.
Proposal 6: The reported capability (‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’) does not apply to all measurement types on the same band.
Proposal 7: Define a per BC indication for per FR NCSG.
Proposal 8: 
On each serving cell i, the scheduling restriction should apply on the union of the restricted symbols due to measurement on each MO j, j=1…J, where J is the number of MOs to be measured with NCSG. 
For measurement on each MO j, the restricted symbols on serving cell i, if applicable, include
· the symbols that fully or partially overlap with the measured SSB symbols plus 1 symbol before and after based on the timing of the time reference cell, if deriveSSB-IndexFromCell-inter is configured;
· all the symbols in the SMTC window, if deriveSSB-IndexFromCell-inter is not configured.
Proposal 9: For defining CSSF within NCSG, re-use the same way as in CSSF within legacy MG for handling the overlapping between SMTC and NCSG.
Proposal 10: When NCSG is configured, an L1 RS occasion is considered as overlapped with NCSG if 
· it overlaps the VIL1 or VIL2 of NCSG, or 
· it overlaps the ML of NCSG, and there exists a target carrier to be measured within NCSG that is intra-frequency carrier or inter-frequency carrier in the same band as the serving cell, or inter-frequency carrier in different band as the serving cell and UE does not support IBM between the target carrier and the serving cell.
Proposal 11: Define the mapping between legacy MGPs and their corresponding NCSG patterns.
Proposal 12: Reply to RAN2 that configuration 1), 2) and 3) are supported, and configuration 4), 5) and 6) are not supported from RAN4 requirements point of view.
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1. Overall Description:
RAN4 thanks RAN2 for the LS R2-2201935. RAN4 discussed the question in R2-2201935, and would like to provide the following answers.
	· Independent of whether the UE supports concurrent measurement gaps, the following operations are supported (subject to UE capabilities for per-FR gap and NCSG): 
· 1) NCSG FR1 gap + NCSG FR2 gap
· 2) Legacy FR1 gap + NCSG FR2 gap
· 3) Legacy FR2 gap + NCSG FR1 gap

· Without considering concurrent gap, the following operations are not supported: 
· 4) One legacy perUE gap + one NCSG perUE gap
· 5) One legacy perUE gap + NCSG FR1 gap
· 6) One legacy perUE gap + NCSG FR2 gap
· It is up to RAN2 to decide whether the above operations are supported from signalling perspective considering forward compatibility.



During RAN4#101-bis-e, RAN4 has reached the following conclusions related to NCSG.
	1. Scenarios and use cases
1) For different types of measurement with NCSG:
Agreements: 
· NCSG can be used for CSI-RS inter-frequency measurement. UE reports supported CSI-RS BW for each band.

2. NCSG patterns
1) Mandatory NCSG patterns for UE supporting this feature
Agreements: 
· For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory.
· RAN4 has earlier agreed that NCSG pattern corresponding to legacy patterns #0 and #1 are mandatory for UE supporting NCSG. 
· RAN4 has earlier agreed that NCSG pattern corresponding to legacy patterns #13 and #14 are mandatorily supported in FR2 for per-FR capable UE.
· Re-use supportedGapPattern-NRonly for UE to indicate supported NCSG patterns for NR-only measurement. 

2) Timing offset for NCSG
Agreements: 
· Option 2: The offset of NCSG refers to the starting point of ML – RRT.

3) Per-UE NCSG and per-FR NCSG
Agreements: 
· Define a new UE capability for per-UE and per-FR differentiation for NCSG, which is reported per-BC



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

The discussion for NCSG design is on-going in RAN4. RAN4 will provide further updates if the conclusions are reached.

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


3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #103-e		May 16 – May 27, 2022			Electronic Meeting
RAN WG4 Meeting #104			August 22 – August 26, 2022		Toulouse, France
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