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1. Introduction
This contribution will provide our considerations on the maintenance issues for Rel-17 NCSG.
2. Discussion
	Issue 3-1-1: [Rel-17] Will all deactivated Scell be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG? (Clarify Rel-17 understanding)
· Proposals
· Option 1: Apple, OPPO, ZTE
· No,
· The deactivated SCell MO(s) are measured within NCSG if the UE reports ‘intraFreq-needForNCSG’ on the band(s) where the deactivated SCell MO(s) located in.
· Otherwise, the deactivated SCell MO(s) are measured outside of MG with interruption.
· Option 2: CATT, vivo, E///, CMCC, HW, ZTE
· The Rel-17 UE behavior is that when the SMTC of deactivated SCell is fully or partially overlapped with NCSG, the deactivated SCell is measured via NCSG regardless the UE capability report of intraFreq-needForNCSG.
· Option 4: Xiaomi,
· RAN4 can defer the issue below to Rel19.
Moderator: Interested companies are encouraged to check the following aspects
1. If option 2 has been already captured in the spec.
2. If intraFreq-needForNCSG is limited to the activated SCell.
If the answer is Yes for both 1 and 2. Option 2 can be agreed. Otherwise, further discussion is needed.


The Rel-17 understanding on whether all deactivated SCells can be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG has been discussed for several meetings but no consensus is reached yet. As captured in [1], companies are encouraged to check the above two aspects. 
	The intra-frequency measurement requirements in clause 9.2.7 applies for the following scenarios:
· SSB based intra-frequency measurements without measurement gaps corresponding to an activated serving cell, when all of the SMTC occasions of this intra-frequency measurement object are overlapped by the NCSG;
· SSB-based intra-frequency measurement object corresponding to an activated serving cell (in non-dormancy) when UE supports nr-NeedForGapNCSG-reporting-r17 and indicates ‘ncsg’ in NeedForGapNCSG-InfoNR for intra-frequency measurement and all or part of the SMTC occasions of this intra-frequency measurement object are overlapped by the NCSG; 
-	SSB-based intra-frequency measurement object corresponding to a deactivated serving cell or to an activated serving cell in dormancy when all or part of the SMTC occasions of this intra-frequency measurement object are overlapped by the NCSG.


Firstly, we agree that the option 2 has already been captured in the spec. As excerpted above, the intra-frequency measurement requirements with NCSG defined in clause 9.2.7 will apply for a deactivated serving cell when all or part of the SMTC occasions are overlapped with NCSG. And it applies no matter of the intraFreq-needForNCSG reports. 
Observation 1: It has been captured in TS 38.133 spec that when the SMTC of deactivated SCell is fully or partially overlapped with NCSG, the deactivated SCell is measured via NCSG.
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	servCellId
Indicates the serving cell which contains the target SSB (associated with the initial DL BWP) to be measured.

	gapIndicationIntra
Indicates whether measurement gap or NCSG is required for the UE to perform intra-frequency SSB based measurements on the concerned serving cell. Value gap indicates that a measurement gap is needed if any of the UE configured BWPs do not contain the frequency domain resources of the SSB associated to the initial DL BWP. Value ncsg indicates that a NCSG is needed if any of the UE configured BWPs do not contain the frequency domain resources of the SSB associated to the initial DL BWP. Value nogap-noncsg indicates that neither a measurement gap nor a NCSG is needed to measure the SSB associated to the initial DL BWP for all configured BWPs, no matter the SSB is within the configured BWP or not.


Second aspect is whether intraFreq-needForNCSG signaling is limited to the activated SCell only. The related field descriptions in RAN2 do not mention about the statues of SCell and thus the answer for the second aspect is NO in our understanding. 
Observation 2: It is unclear whether intraFreq-needForNCSG is limited to the activated SCell.
On the other hand, we understand the benefits of option 2 and can compromise to it if some clarification is added in the spec, e.g. intraFreq-needForNCSG is limited to the activated SCell and UE is capable to measure the deactivated SCell within NCSG or outside gap/NCSG by default. It is important to guarantee a consistent understanding between RAN2 and RAN4, since both UE capability report and MG/NCSG configuration signaling are captured in RAN2 spec. Otherwise, NW may mis-understand the intraFreq-needForNCSG report and cannot guarantee a correct MG/NCSG configuration. For example, if SCell-1 is supposed to be deactivated for quite a long duration while gap is reported by the UE assuming SCell-1 is activated, NW may configure a MG partially or fully overlapped with SCell MO without such clarification and the measurement delay will be extended unnecessarily.  
Proposal 1: Option 2 can be supported if the following clarification is added in the spec:
· intraFreq-needForNCSG is limited to the activated SCell and UE is capable to measure the deactivated SCell within NCSG by default.
	MG pattern
	NCSG pattern

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)
	NCSG Pattern Id
	Measurement Length during which there is no gap (ML, ms)
	Visible interruption Repetition Period
(VIRP, ms)

	0
	6
	40
	0
	5
	40

	1
	6
	80
	1
	5
	80

	2
	3
	40
	2
	2
	40

	3
	3
	80ML=MGL-2*0.5ms

	3
	2
	80

	4
	6
	20
	4
	5
	20

	5
	6
	160
	5
	5
	160

	6
	4
	20
	6
	3
	20

	7
	4
	40
	7
	3
	40

	8
	4
	80
	8
	3
	80

	9
	4
	160
	9
	3
	160

	10
	3
	20
	10
	2
	20

	11
	3
	160
	11
	2
	160

	12
	5.5
	20
	12
	5
	20

	13
	5.5
	40
	13
	5
	40

	14
	5.5
	80
	14
	5
	80

	15
	5.5
	160ML=MGL-2*0.25ms

	15
	5
	160

	16
	3.5
	20
	16
	3
	20

	17
	3.5
	40
	17
	3
	40

	18
	3.5
	80
	18
	3
	80

	19
	3.5
	160
	19
	3
	160

	20
	1.5
	20
	20
	1
	20

	21
	1.5
	40
	21
	1
	40

	22
	1.5
	80
	22
	1
	80

	23
	1.5
	160
	23
	1
	160


When designing Rel-17 NCSG patterns, only ML and VIRP are considered and VIL is not considered as a part of NCSG pattern, where MLNCSG is derived by MGLlegacy - 2*RRT(switching time) for the corresponding MG patterns as illustrated in the table above. This will lead to some NCSG patterns are exactly the same, for example NCSG pattern #0 and #13, #1 and #14, #4 and #12 and so on. Defining two different NCSG patterns in Table 9.1.9.3-1 with the same values of ML and VIRP may be confusing for readers.
Observation 3: The two NCSG patterns in each of the following groups are the same in terms of ML and VIRP: 
· NCSG pattern #0 and #13
· NCSG pattern #1 and #14
· NCSG pattern #4 and #12
· NCSG pattern #5 and #15
· NCSG pattern #6 and #16
· NCSG pattern #7 and #17
· NCSG pattern #8 and #18
· NCSG pattern #9 and #19
It is not a good choice to merge in two NCSG patterns into a single NCSG pattern since they are applicable to different scenarios and related to different UE capabilities. For example, per-UE NCSG #13 can only be considered when both serving cell and measurement purpose are in FR2 only and per-UE NCSG #0 can be configured in the other scenarios. If NCSG pattern #0 and NCSG pattern #13 are exactually the same, there is no reason to apply these two NCSG patterns to different scenarios. In our view, the VIL time should be different. And this can be proved by the RF switching time for corresponding MG patterns. Based on the applicability for Gap Pattern Configurations in table 9.1.2-3, UE is supposed to be configured with per-UE gap pattern #12~25 (with MGL of {5.5ms, 3.5ms, 1.5ms, 10ms, 20ms}) when the serving cells are in FR2 and the measurement purpose is FR2 only. In this case, the switching times within MGL is 0.25ms as shown below. 
	When the inter-frequency cells are in FR2 and the per-FR gap is configured to the UE in EN-DC, SA NR, NE-DC and NR-DC, or the serving cells are in FR2, the inter-frequency cells are in FR2 and the per-UE gap is configured to the UE in SA NR and NR-DC, the switching time is 0.25ms. Otherwise the switching time is 0.5ms.


Observation 4: When both the serving cells and measurement purpose are in FR2, and the per-UE gap (pattern #12-25) is configured, the switching time is 0.25ms rather than 0.5ms.
	The interruptions of NCSG in number of slots are listed in Table 9.1.9-1 on all serving cells when per-UE NCSG is configured or on FR1 serving cells when per-FR FR1 NCSG is configured to ncsg-MeasGapPerFR-r17 capable UE. In case that the UE capable of ncsg-MeasGapPerFR-r17 is configured with per-FR FR2 NCSG, numbers of interrupted slots on FR2 serving cells are listed in Table 9.1.9-2. There are two interruptions in each NCSG occasion, VIL1 before ML and VIL2 after ML, in NR standalone (with single carrier or NR CA). Each of them has number of interrupted slots captured in Table 9.1.9-1 and Table 9.1.9-2.
Table 9.1.9-1: Number of interrupted slots on all serving cells for per-UE NCSG or FR1 serving cells for FR1 NCSG during each VIL in NR standalone operation (with single carrier, NR CA)
	NR
	Number of interrupted slots on serving cells

	SCS
	When MG timing advance of 0ms is applied

	(kHz)
	VIL=1ms

	15
	1

	30
	2

	60
	4

	120
	8

	NOTE 1:	NR SCS of 120 kHz is only applicable to the case with per-UE NCSG.
NOTE 2:	Void



Table 9.1.9-2: Number of interrupted slots on FR2 serving cells for FR2 NCSG during each VIL in NR standalone operation (with single carrier, NR CA) 
	NR 
	Number of interrupted slots on serving cells

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.75ms is applied

	(kHz)
	VIL=0.75ms
	VIL=0.75ms

	60
	3
	3

	120
	6 
	6

	NOTE 1:	Void
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Based on the VIL requirements in TS 38.133 spec, VIL=1ms is defined for a per-UE NCSG as shown in Table 9.1.9-1 above, which including per-UE NCSG pattern #12-23 in our understanding. This is not aligned with the principle to define RF switching time for the corresponding MG patterns. In this case, the shorter VIL=0.75ms rather than VIL=1ms should be used. Then, it is better to define VIL requirements specific to NCSG patterns regardless of applicable scenarios such as whether the serving cell or measurement purpose is in FR1 or FR2. 
Observation 5: When both the serving cells and measurement purpose are in FR2 only, and the per-UE NCSG (pattern #12-23) is configured, VIL is defined as 1ms in current spec, which is not aligned with the principle of RF switching time for MG pattern.
Propose 2: VIL should be specific to NCSG patterns, i.e. VIL=1ms for NCSG pattern #0-11 and VIL=0.75ms for NCSG pattern #12-23.
If proposal 2 is agreed, the next issue is how to reflect it in the spec. One method is to add VIL in NCSG patterns defined in Table 9.1.9.3-1. From our view, this method is straightforward and could fundamentally solve the issue in observation 3. But it will revise RAN4 previous agreement that only VIRP and ML are considered as NCSG pattern and we are not sure it can be acceptable by all the other companies. As a compromise, implicitly associating VIL in the VIL requirements can be considered, e.g. update the title for Table 9.1.9-1 to “Number of interrupted slots on all serving cells for NCSG pattern #0-11 during each VIL in NR standalone operation (with single carrier, NR CA)” and update the title for Table 9.1.9-2 to “Number of interrupted slots on all serving cells for NCSG pattern #12-23 during each VIL in NR standalone operation (with single carrier, NR CA)”. But the issue in observation 3 still exists when checking the NCSG patterns in Table 9.1.9.3-1 only. The corresponding changes are provided in CR [2] and can be further updated according to the conclusions reached during the meeting.
Propose 3: Consider the following two methods to capture proposal 2 is agreed:
· Option 1: explicitly capture VIL in the NCSG patterns in Table 9.1.9.3-1, e.g. by adding one more column for VIL.
· Option 2: implicitly associated VIL with NCSG patterns in the VIL requirements, e.g. Table 9.1.9-1 for NCSG pattern #0-11 and Table 9.1.9-2 for NCSG pattern #12-23.
3. Conclusion
This contribution gave the following observations and proposals on the Rel-17 NCSG:  
Observation 1: It has been captured in TS 38.133 spec that when the SMTC of deactivated SCell is fully or partially overlapped with NCSG, the deactivated SCell is measured via NCSG.
Observation 2: It is unclear whether intraFreq-needForNCSG is limited to the activated SCell.
Observation 3: The two NCSG patterns in each of the following groups are the same in terms of ML and VIRP: 
· NCSG pattern 0 and 13
· NCSG pattern 1 and 14
· NCSG pattern 4 and 12
· NCSG pattern 5 and 15
· NCSG pattern 6 and 16
· NCSG pattern 7 and 17
· NCSG pattern 8 and 18
· NCSG pattern 9 and 19
Observation 4: When both the serving cells and measurement purpose are in FR2, and the per-UE gap (pattern #12-25) is configured, the switching time is 0.25ms rather than 0.5ms.
. Observation 5: When both the serving cells and measurement purpose are in FR2 only, and the per-UE NCSG (pattern #12-23) is configured, VIL is defined as 1ms in current spec, which is not aligned with the principle of RF switching time for MG pattern.
Proposal 1: Option 2 can be supported if the following clarification is added in the spec:
· intraFreq-needForNCSG is limited to the activated SCell and UE is capable to measure the deactivated SCell within NCSG by default.
Propose 2: VIL should be specific to NCSG patterns, i.e. VIL=1ms for NCSG pattern #0-11 and VIL=0.75ms for NCSG pattern #12-23.
Propose 3: Consider the following two methods to capture proposal 2 is agreed:
· Option 1: explicitly capture VIL in the NCSG patterns in Table 9.1.9.3-1, e.g. by adding one more column for VIL.
· Option 2: implicitly associated VIL with NCSG patterns in the VIL requirements, e.g. Table 9.1.9-1 for NCSG pattern #0-11 and Table 9.1.9-2 for NCSG pattern #12-23.
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Table 9.1.9.3-:

Applicability for NCSG pattern configurations supported by the UE for NR standalone
operation with single carrier or NR CA configuration

NCSG pattern Serving cell Measurement Applicable NCSG Pattern Id
configuration Purpose NoTE2
FRA. o E-UTRA 0123
FR1+FR2
FR1 and/or FR2 011,24
E-UTRA and FRT 0.1.2,3,4.6.7.8.10
and/or FR2
Per-UE NCSG FR2 E-UTRA onl 0123
FR1 only 011
FR1 and FR2 011
E-UTRA and FRT 0.1.2,3,4,6.7.8.10
and/or FR2
FR2 only. 1223
FR1 if configured E-UTRA only 0123
FR2 if configured No gap
FR1 if configured FR1.only, 011
FR2 if configured No gap
FR1 if configured FR2 only. No gap
Per-FRNCSG_|_FR2 if configured 1223
FR1if configured E-UTRA and 0.1.2.3.467.810
FR2 if configured FR1 No gap
FR1 if configured FR1and FR2 011
FR2 if configured 1223
FR1 if configured E-UTRA and 0.1.2.3.4.6.7.810
FR2 if configured FR2 1223
FR1if configured E-UTRA and 0123467810
FR2 if configured FR1and FR2





