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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In last meeting, a WF for Network Controlled Small Gap (NCSG) was approved [1]. In this paper, we will further discuss the detail for NCSG. 
· Scenario and use cases
· NCSG pattern
· UE capability and network configuration of NCSG
· Measurement related requirements
· Others RRM requirements
2 Scenario and use cases
The open issues in [1] are captured below.
	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.


Regarding the supporting of CSI-RS based inter-frequency measurement, we think it is not the most urgent issue at this moment. RAN4 should try to finalize the SSB-based requirement as well as inter-RAT EUTRAN requirements first. The extension to CSI-RS may not be straightforward. One issue is about the scheduling restriction. Currently, a new sync indication is only for SSB measurements, but there are still many details to be concluded. We do not think RAN4 has the time to finish the corresponding work for CSI-RS. 
[bookmark: _Ref95656878][bookmark: _Ref92101631]Proposal 1: RAN4 not to work on CSI-RS based inter-frequency measurement requirement via NCSG In Rel-17.

3 NCSG pattern
The open issues in [1] are captured below.
	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
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
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. 


If we limit the discussion to NR-only measurement, in Rel-16 RAN4 had some further agreement on the mandatory GPs (e.g., #2, #3, #11, #17, #18, #19). The question here is whether NCSG should follow the same conclusions. In our view, as the NCSG ML is the same as the legacy gap ML, we do not see the difficulty for UE to also support additional mandatory NCSG for NR measurement only.
[bookmark: _Ref92101635]Proposal 2: For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory.
Before discussing whether to reuse supportedGapPattern-Nronly, RAN4 needs to resolve whether to reuse supportedGapPattern first. At least from our understanding, either way can work. Reusing supportedGapPattern helps reducing the UE capability overhead, while creating a new UE capability for supported NCSG patterns provides UE better flexibility in supporting the feature. Observed from the discussions in last meeting, it seems the majority is fine to create a new UE capability. Therefore, we can support the majority’s view. As a result, we believe that we also need to create a NCSG version of supportedGapPattern-Nronly.
[bookmark: _Ref95654225][bookmark: _Ref95656891]Proposal 3: Introduce a new UE capability similar to supportedGapPattern for UE to report which NCSG patterns are supported.
[bookmark: _Ref95654230][bookmark: _Ref95656892]Proposal 4: Introduce a new UE capability similar to supportedGapPattern-Nronly for UE to report which NCSG patterns are supported for NR only measurement.

Regarding how network indicates the offset to NCSG, Option 1 is more straightforward and clearly indicated the start of the NCSG interruption. Therefore, we slightly prefer Option 1 due to simplicity. 
[bookmark: _Ref92101636]Proposal 5: The offset of NCSG refers to the starting point of VIL1.
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[bookmark: _Ref91775161]Figure 1. Two options on the reference point for NCSG offset indication
4 UE capability and network configuration 
The open issues in [1] are captured below.
	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.
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


According to the discussion so far, the measurement types that are applicable to measurement via NCSG are
· De-activated SCell measurement
· SSB based intra-frequency measurement with gap
· SSB based inter-frequency measurement with gap
· Inter-RAT E-UTRAN measurement
· Dormant SCell L3 measurement
· TBD: CSI-RS based inter-frequency measurement
In other words, if UE reports the capability ‘ncsg’ on a target band to network, UE should be able to support all measurement types via NCSG agreed by RAN4 on that target band. If UE cannot support one of the measurement types, it means that a new UE capability is needed to let the network know this. Creating a new UE capability is undesirable. 
[bookmark: _Ref92101639]Proposal 6: 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. 

Regarding Issue 3-2, Option 2 is currently not even considered in the baseline per-FR gap capability reporting for legacy MG. Therefore, we do not think it is the time to support this for NCSG. In later releases, we can consider enhancing both MG and NCSG reporting in this direction. One issue raised during the discussion in last meeting is that whether we will directly re-use Rel-15 per-FR gap capability to NCSG. In our understanding, it is also feasible. But we are fine to listen to more view from companies.
[bookmark: _Ref92101641]Proposal 7: 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.

5 Measurement related requirements
The open issues in [1] are captured below.
	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
Issue 4-1-3: for inter-band measurement
· 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 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 4-2-2: 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
Issue 4-2-3: for inter-band measurement, the serving band and the target band are with CBM
· 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
· 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 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 
· 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 4-6: 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.


There are many scenarios in the discussions about scheduling restriction, such as UL-DL collision (in TDD band), mix-numerology, simultaneous Tx-Rx (for inter-band), fine/rough beam difference (in FR2). Regardless the scenarios, the main difference of NCSG to legacy Rel-15 requirements is that the target frequency layer to be measured is an inter-frequency layer. Due to no synchronization indication in inter-frequency case, RAN4 decided to introduce deriveSSB-IndexFromCell-inter. Note that the idea was discussed during Rel-16 inter-frequency measurement without gap in TDD band. During that time, the RAN4 decision was not to introduce any signaling and UE is mandated to assume synchronization. 
The introduction of deriveSSB-IndexFromCell-inter can help to better utilize symbols during ML of the NCSG for data scheduling. According to [2], this indication will be per MO and a serving cell should be used as a reference for the timing. So that both network and UE know which OFDM symbols are prohibited from scheduling and which OFDM symbols are still available. However, some details need to be concluded. We provide our view step-by-step as following:
· Uncertainty of UE measurement scheduling: An example is that MO#1 is indicated with deriveSSB-IndexFromCell-inter but MO#2 is not. In this case scheduling restriction when measuring MO#1 can be down to symbol level, e.g., SSB and 1 symbol before and after SSB, while scheduling restriction when measuring MO#2 should be all symbols in the SMTC duration. The problem is that network has no idea about UE’s measurement scheduling, as illustrated in Figure 2. To solve this issue, we suggest adding the limitation that all MOs should be indicated with deriveSSB-IndexFromCell-inter.
[image: ]
[bookmark: _Ref95644388]Figure 2. Different UE scheduling for deciding which MO to be measured.
· Duration/offset of SMTC in different MOs. Even if all NR MOs are indicated with deriveSSB-IndexFromCell-inter, a 2nd level detail is that the SMTC offset and duration configurations can still be different from MO to MO, which means that the starting point and the ending point in time domain to apply the finer-granularity scheduling restriction could be different, as shown in Figure 3. According to the discussion above, because network has no idea that about MO UE will try to measure in a specific NCSG occasion, the different SMTC offset and duration will create uncertainty on where to apply scheduling restriction. A very straight forward solution is the assume they are all the same in all MOs.
[image: ]
[bookmark: _Ref95687980]Figure 3: NCSG covering different SMTC offset and duration configurations in different MOs
· Translation of MO/SCS-specific SSB-ToMeasure to serving cell restriction. Now we have all NR MOs indicated with deriveSSB-IndexFromCell-inter and with the same starting/ending point of SMTC. A 3rd level detail is the bitmap indication of SSB-ToMeasure in the MO configuration. Different MOs have different bitmaps, which also depend on the SCS and SSB mapping patterns, e.g., Case A/B/C/D/E in Section 4 of TS38.213. How to translate SSB-ToMeasure in to serving cell(s) needs some further investigation. In Figure 4, we provide some examples for the case when the SCS of a single serving cell is 30KHz but different MOs have different SCS, SSB mapping patterns and SSB-ToMeasure configurations. We can see that the expected scheduling restrictions are different. To simplify the requirement (as this is the last meeting in Rel-17), we suggest the following rules: 
1) The SSB SCS of the MOs indicated with deriveSSB-IndexFromCell-inter should be the same as the associated serving cell(s).
2) The SSB mapping patterns of all MOs indicated with deriveSSB-IndexFromCell-inter should be the same.
3) The SSB-ToMeasure, if configured, is the union set of SSB-ToMeasure from all MOs.
[image: ]
[bookmark: _Ref95647130]Figure 4. Different time domain SSB mapping patterns and their impact to scheduling restriction

[bookmark: _Ref95656898]Proposal 8: On the scheduling restriction during ML of NCSG, scheduling restriction on SSB symbols and 1 symbol before and after SSB symbols apply only if all following additional conditions are met:
· All NR MOs are indicated with deriveSSB-IndexFromCell-inter
· All NR MOs have the aligned SMTC offset during NCSG and the same SMTC duration. 
· All NR MOs have the same SSB SCS with the serving cells 
· The frequency layers indicated in all NR MOs have the same time-domain SSB mapping pattern. 
Where the SSB considered above are indicated by the union set of SSB-ToMeasure from all MOs if SSB-ToMeasure is configured in all MOs; otherwise all SSBs are considered.

If one of above condition is not met, the scheduling restriction becomes all symbols in the SMTC for every NCSG occasions. However, as we mentioned that the SMTC offset and duration are MO-specific configured, it leads to an ambiguity that which SMTC offset and duration UE should follow, if the configurations in different MOs are different. To simplify the discussion, we suggest revising the previous agreement from ‘all symbols in SMTC duration’ to ‘all symbols in ML’. 
[bookmark: _Ref95656899]Proposal 9: In the case that scheduling restriction on SSB symbols and 1 symbol before and after SSB symbols does not apply, the scheduling restriction is on all OFDM symbols during ML of NCSG.

The legacy scheduling restriction focuses on NR measurement because they are either intra-frequency or inter-frequency in the same band. However, NCSG supports also inter-RAT EUTRAN measurement, e.g., inter-RAT EUTRAN measurement in the same TDD band as the NR serving cell. In this case, due the fact that deriveSSB-IndexFromCell-inter is not applicable to LTE. RAN4 needs a different approach the handle the problem. To avoid the discussions to be taken too long, we suggest leaving this to UE capability reporting, i.e., UE reports the capability of ncsg or no-gap-no-ncsg on a band for EUTRAN measurement only if no scheduling restriction is expected. 
[bookmark: _Ref95656900]Proposal 10: UE reports the capability of ncsg or no-gap-no-ncsg on a band for EUTRAN measurements only if no scheduling restriction is expected.

On CSSF, following the agreement in the last meeting on UE’s behavior, UE will report which bands are to be measured by NCSG, but in the end whether the frequency layers are to be measured within NCSG depends on some network configurations. For examples, if network configured legacy MG, UE may have to measure the frequency layer within MG. If the SMTC occasions are fully non-overlapped with NCSG, UE will not do the measurement. In summary, the frequency layers to be considered in the CSSF calculation of NCSG are the frequency layers: 
· in the band that UE can measure with NCSG
· with the SMTC occasions fully or partially overlapped by NCSG
[bookmark: _Ref95656901]Proposal 11: The frequency layers to be considered in the CSSF calculation of NCSG are the frequency layers that are in the band that UE can measure with NCSG and configured with the SMTC occasions fully or partially overlapped by NCSG.

Regarding L1 impact, in our view the first question is whether the VIL overlapped with the SSB or CSI-RS to be measured. If yes, the same rule we have when overlapping with legacy measurement gap can be applied. If no, then the next level discussions is how to handle the collision between L1 and L3 measurement in FR2. In legacy requirements, we only focus on the L3 intra-frequency measurements without gap. Here, we need to consider additional the L3 inter-frequency measurements with NCSG. For examples, we can apply the following modifications to the current big CR. 
· In L1 measurement requirement:
	-	Psharing factor = 1, if the RLM-RS resource outside measurement gap is
· not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving carrier and inter-frequency measurement objects to be measured within NCSG with common beamforming as serving cell(s), and,
· not overlapped by the RSSI symbols indicated by ss-RSSI-Measurement and 1 data symbol before each RSSI symbol indicated by ss-RSSI-Measurement and 1 data symbol after each RSSI symbol indicated by ss-RSSI-Measurement, given that ss-RSSI-Measurement is configured.
-	Psharing factor = 3, otherwise.



· In L3 measurement requirement:
	· Klayer1_measurement=1, 
· if all of the reference signals configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap are not fully overlapped by intra-frequency SMTC occasions, or 
· [bookmark: _Hlk95653996]if all of the reference signal configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap and fully-overlapped by intra-frequency SMTC occasions are not overlapped with any of the SSB symbols and the RSSI symbols, and 1 symbol before each consecutive SSB symbols and the RSSI symbols, and 1 symbol after each consecutive SSB symbols and the RSSI symbols, given that SSB-ToMeasure and SS-RSSI-Measurement are configured, where SSB symbols are indicated by the union set of SSB-ToMeasure from all the configured measurement objects on the same serving carrier which can be merged and inter-frequency measurement objects to be measured within NCSG with common beamforming as serving cell(s). and RSSI symbols are indicated by SS-RSSI-Measurement;
· Klayer1_measurement=1.5, otherwise.


[bookmark: _Ref95656904]Proposal 12: On the L1 measurement impact due to NCSG in FR2, additionally consider the overlapping with the SSB of the inter-frequency measurement objects to be measured within NCSG with common beamforming as serving cell(s). 
6 Other RRM requirements
[bookmark: _Ref54117246]The open issues in [1] are captured below.
	Issue 5-4: UE feature list discussion on NCSG support
· X-1 is agreed. FFS on X-2 and X-3
	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


	
	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
	
	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
	
	
	
	
	Per-band
	
	
	
	
	


· 



Following Proposal 3 and Proposal 4 in previous discussion, we suggest introducing X-2 and also a new UE capability similar to supportedGapPattern-Nronly for UE to report which NCSG patterns are supported for NR only measurement.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type

	Note
	Mandatory/Optional

	X-2
	NCSG pattern 
	Supported NCSG patterns for both EUTRAN and NR measurements
	X-1
	Network does not know whether some NCSG patterns can be configured to UE
	per-UE
	
	Optional with capability signalling
NCSG patterns #0, #1, #13 and #14 are conditional mandatory if UE support X-1

	X-y
	NCSG pattern for NR-only measurement
	Supported NCSG patterns for NR-only measurements
	X-1
	Network does not know whether some NCSG patterns can be configured to UE
	per-UE
	
	Optional with capability signalling
NCSG patterns #2, #3, #11, #17, #18 and #19 are conditional mandatory if UE support X-1



[bookmark: _Ref95657455]Proposal 13: Consider the following 2 UE capabilities in Rel-17. 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type

	Note
	Mandatory/Optional

	X-2
	NCSG pattern 
	Supported NCSG patterns for both EUTRAN and NR measurements
	X-1
	Network does not know whether some NCSG patterns can be configured to UE
	per-UE
	
	Optional with capability signalling
NCSG patterns #0, #1, #13 and #14 are conditional mandatory if UE support X-1

	X-y
	NCSG pattern for NR-only measurement
	Supported NCSG patterns for NR-only measurements
	X-1
	Network does not know whether some NCSG patterns can be configured to UE
	per-UE
	
	Optional with capability signalling
NCSG patterns #2, #3, #11, #17, #18 and #19 are conditional mandatory if UE support X-1



7 Response to RAN2 LS
In [2], RAN2 provides their LS reply and asks RAN4 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 understanding, if UE supports both per-FR gap and NCSG, cases 1), 2) and 3) should also be supported. Cases 2) and 3) can be regarded as a fallback on a particular FR2. As Cases 4), 5) and 6), they are related to concurrent gap capability, because more than 1 gap are expected in one FR2. According to the previous RAN4 agreement, no requirements will be specified in RAN4 in Rel-17, while it is up to RAN2 whether to introduce the corresponding signalling. 
[bookmark: _Ref95656906]Proposal 14:  Reply to the RAN2 LS that case 1), 2) and 3) are supported if UE supports both per-FR gap and NCSG.
[bookmark: _Ref95656907]Proposal 15:  Reply to the RAN2 LS that case 4), 5) and 6) are not considered in Rel-17 RAN4 requirements, but it is up to RAN2 whether to introduce the corresponding signalling.

8 Conclusion
In the contribution, we discuss the issues for NCSG. We have the following proposals: 
Proposal 1: RAN4 not to work on CSI-RS based inter-frequency measurement requirement via NCSG In Rel-17.
Proposal 2: For NR-only measurement, NCSG GP#2, #3, #11, #17, #18, #19 are mandatory.
Proposal 3: Introduce a new UE capability similar to supportedGapPattern for UE to report which NCSG patterns are supported.
Proposal 4: Introduce a new UE capability similar to supportedGapPattern-Nronly for UE to report which NCSG patterns are supported for NR only measurement.
Proposal 5: The offset of NCSG refers to the starting point of VIL1.
Proposal 6: 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.
Proposal 7: 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 8: On the scheduling restriction during ML of NCSG, scheduling restriction on SSB symbols and 1 symbol before and after SSB symbols apply only if all following additional conditions are met:
· All NR MOs are indicated with deriveSSB-IndexFromCell-inter
· All NR MOs have the aligned SMTC offset during NCSG and the same SMTC duration. 
· All NR MOs have the same SSB SCS with the serving cells 
· The frequency layers indicated in all NR MOs have the same time-domain SSB mapping pattern. 
Where the SSB considered above are indicated by the union set of SSB-ToMeasure from all MOs if SSB-ToMeasure is configured in all MOs; otherwise all SSBs are considered.
Proposal 9: In the case that scheduling restriction on SSB symbols and 1 symbol before and after SSB symbols does not apply, the scheduling restriction is on all OFDM symbols during ML of NCSG.
Proposal 10: UE reports the capability of ncsg or no-gap-no-ncsg on a band for EUTRAN measurements only if no scheduling restriction is expected.
Proposal 11: The frequency layers to be considered in the CSSF calculation of NCSG are the frequency layers that are in the band that UE can measure with NCSG and configured with the SMTC occasions fully or partially overlapped by NCSG.
Proposal 12: On the L1 measurement impact due to NCSG in FR2, additionally consider the overlapping with the SSB of the inter-frequency measurement objects to be measured within NCSG with common beamforming as serving cell(s).
Proposal 13: Consider the following 2 UE capabilities in Rel-17.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type

	Note
	Mandatory/Optional

	X-2
	NCSG pattern 
	Supported NCSG patterns for both EUTRAN and NR measurements
	X-1
	Network does not know whether some NCSG patterns can be configured to UE
	per-UE
	
	Optional with capability signalling
NCSG patterns #0, #1, #13 and #14 are conditional mandatory if UE support X-1

	X-y
	NCSG pattern for NR-only measurement
	Supported NCSG patterns for NR-only measurements
	X-1
	Network does not know whether some NCSG patterns can be configured to UE
	per-UE
	
	Optional with capability signalling
NCSG patterns #2, #3, #11, #17, #18 and #19 are conditional mandatory if UE support X-1



Proposal 14:  Reply to the RAN2 LS that case 1), 2) and 3) are supported if UE supports both per-FR gap and NCSG.
Proposal 15:  Reply to the RAN2 LS that case 4), 5) and 6) are not considered in Rel-17 RAN4 requirements, but it is up to RAN2 whether to introduce the corresponding signalling.
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