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Introduction
RRM requirements for NCSG were discussed and completed in RAN4#102-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· NCSG pattern
· Condition for mandating NCSG pattern #13 and #14
· Applicability of mgta values for NCSG
· Applicability of NCSG patterns
· Applicability of NCSG reporting for non-NCSG capable UEs
In this paper we will provide our views on the above open issue for NCSG.
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NCSG pattern
Condition for mandating NCSG pattern #13 and #14
	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:

	NCSG patterns #13, #14 are conditional mandatory if UE supports 19-1 and 19-X


In RAN4#101-bis-e, it was agreed that NCSG pattern #13 and #14 are mandatory in FR2 for per-FR capable UE. As a results, in RAN4#102-e, when formulating the UE capability for 19-X+1 (Supported NCSG patterns), the remark is that NCSG pattern #13 and #14 are mandatory if UE supports 19-1 (NCSG baseline feature) and 19-X (Support of per-FR NCSG). 
On the other hand, if we look at the description for legacy MG pattern capability, we can see that for NR SA MG pattern #13, #14, #17, #18 and #19 are mandatory without additional condition, i.e. they are mandatory no matter UE supports per-FR MG or not.
	supportedGapPattern
Indicates measurement gap pattern(s) optionally supported by the UE for NR SA, for NR-DC, for NE-DC and for independent measurement gap configuration on FR2 in (NG)EN-DC. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3, as specified in TS 38.133 [5] and so on. The UE shall set the bits corresponding to the measurement gap pattern 13, 14, 17, 18 and 19 to 1 if the UE is an NR standalone capable UE that supports a band in FR2 or if the UE is an (NG)EN-DC capable UE that supports independentGapConfig and supports a band in FR2.


Similarly, in RAN4#102-e, when formulating the UE capability for 19-X+2 (Supported NR-only NCSG patterns), the remark is that NCSG pattern #17 and #18 are mandatory if UE supports NCSG and FR2. This description is same as legacy MG, and there is no condition on support of per-FR NCSG.
Based on above discussion, we suggest to remove the condition in mandating NCSG pattern #13 and #14 on support of per-FR NCSG. In any case, NCSG pattern #13 and #14 can be used for NR measurements only, which is same as NCSG pattern #17 and #18, so we see no reason why mandating #13 and #14 is conditioned on per-FR NCSG support while mandating #17 and #18 is not. This additional condition is also inconsistent with legacy MG.
Proposal 1: Remove the condition for mandating NCSG pattern #13 and #14 on the support of per-FR NCSG, i.e. #13 and #14 are mandatory no matter UE supports per-FR MG or not.
If Proposal 1 is agreeable, we suggest to send LS to inform RAN2 about this update, and a draft LS is provided in the Annex.
Applicability of mgta values for NCSG
	Table 9.1.2X3-1: 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
SCS
	Number of interrupted slots on serving cells

	
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	VIL=1ms
	VIL=1ms

	· 15
	· 1
	· 2

	· 30
	· 2
	· 2

	· 60
	· 4
	· 4

	· 120
	· 8
	· 8

	NOTE 1:	NR SCS of 120 kHz is only applicable to the case with per-UE NCSG.
· NOTE 2:   Non-overlapped half-slots occur before and after the VIL. Whether a UE can receive and/or transmit in those half-slots is up to UE implementation.



Table 9.1.2X3-2: 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 0.25 ms is applied]
	When MG timing advance of 0.75ms is applied

	(kHz)
	VIL=0.75ms
	VIL=0.75ms
	VIL=0.75ms

	·  60
	· 3
	· 3
	· 3

	· 120
	· 6 
	· 6
	· 6

	NOTE 1:  Non-overlapped half-slots occur before and after the VIL. Whether a UE can receive and/or transmit in those half-slots is up to UE implementation.





In the interruption requirements for VIL, 0.5ms mgta for FR1 NCSG and 0.25ms mgta for FR2 NCSG are considered as valid cases. However, the motivation for applying MGTA is to make sure the start of ML is aligned with the subframe boundary. Now with start of NCSG defined as the start of VIL1 and the length of VIL (1ms for FR1 and 0.75ms for FR2), applying 0.5ms mgta for FR1 NCSG and 0.25ms mgta for FR2 NCSG will not align ML and subframe boundary anymore.
We therefore suggest to remove the interruption requirements for these two cases as they are not valid configurations. On the other hand, there should be no impact to RAN2 signalling because 38.331 only specifies the values for mgta (which now include 0, 0.25ms, 0.5ms and 0.75ms) but does not specify the applicability of different MGTA values.
Proposal 2: Remove the interruption requirements for 0.5ms mgta for FR1 NCSG and 0.25ms mgta for FR2 NCSG in 38.133.
Applicability of NCSG patterns
In clause 9.1.9.3, NCSG patterns are specified, however, the applicability of the NCSG patterns is missing. For legacy MG, the applicability of different patterns are defined in Table 9.1.2-3, and similar is needed for NCSG patterns otherwise it would be unclear if an NCSG pattern can be used for a combination of serving cell and measurement purpose.
Since each NCSG pattern is derived from a corresponding legacy MG pattern, it is straightforward to re-use the legacy MG pattern applicability for NCSG. For the spec, there can be two ways to define the NCSG pattern applicability.
· Option 1: make a generic statement that for each NCSG pattern, the applicability is same as the legacy MG with same index number
· Option 2: make a separate applicability table for NCSG patterns
We have no strong view which option to adopt and are open to hear companies’ views.
Proposal 3: Introduce NCSG pattern applicability, and re-use the legacy MG pattern applicability in Table 9.1.2-3 for NCSG patterns.
Applicability of NCSG reporting for non-NCSG capable UEs
	9.3.1	Introduction
……
For UE supporting [NCSG feature] and indicating [TBD] for inter-frequency measurement, 
	An inter-frequency SSB measurement is defined as measurement without gap if
-	the UE indicates [‘no-gap-no-interruption’] via [TBD] for inter-frequency measurement, and
-	the SSB is not completely contained in the active BWP of the UE
	The delay requirements are specified in clause 9.3.9.
	An inter-frequency SSB measurement is defined as measurement with NCSG if 
-	the UE indicates [‘no-gap-with-interruption’] via [TBD] for inter-frequency measurement, and
-	the SSB is not completely contained in the active BWP of the UE
	When network configures NCSG, the delay requirements are specified in clause 9.3.10.
	When network configures measurement gap, the delay requirements are specified in clauses 9.3.4 and 9.3.5.
	An inter-frequency SSB measurement is defined as measurement with gap if
-	the UE indicates [‘gap’] via [TBD] for inter-frequency measurement, and
-	the SSB is not completely contained in the active BWP of the UE
	When network configures measurement gap, the delay requirements are specified in clauses 9.3.4 and 9.3.5.


Based on the latest spec e.g. in clause 9.3.1 for different combinations of UE capabilities and NW configurations, the requirements for the cases where UE indicates NeedForNCSG-InfoNR are applicable only for UE support NCSG feature. 
In our view, it is straightforward that if UE supports NCSG feature, then it should meet the corresponding requirements as defined in clause 9.3.1 based on its indicated capability and NW configuration. However, the question is whether UE not capable of NCSG could use NeedForNCSG-InfoNR for indicating its capability and should meet the corresponding requirements as defined in clause 9.3.1.
Our answer is ‘yes’, i.e. UE not capable of NCSG could also use NeedForNCSG-InfoNR for indicating its capability and should meet the corresponding requirements as defined in clause 9.3.1. Of course, since the UE does not support NCSG, it is not expected to indicate ‘ncsg’ and is not expected to be configured with NCSG, but the UE should be able to indicate ‘nogap-noncsg’ or ‘gap’ based on its capability.
· If such a UE indicates ‘nogap-noncsg’, then it should meet the requirements in clause 9.3.9
· If such a UE indicates ‘gap’, then it should meet the requirements in clause 9.3.4 and 9.3.5
In other words, using NeedForNCSG-InfoNR for indicating measurement capability can be decoupled from NCSG. The benefit is that a UE not capable of NCSG can clearly indicate its measurement capability, and there are clear requirements for the indicated capability. 
Proposal 4: Decouple using NeedForNCSG-InfoNR for indicating measurement capability with support of NCSG, i.e. UE not capable of NCSG could also use NeedForNCSG-InfoNR for indicating its capability and should meet the corresponding requirements.
If Proposal 4 is agreeable, we suggest to send LS to inform RAN2 about this update, and a draft LS is provided in the Annex.
Conclusions
In this paper we provided our views on NCSG.
Proposal 1: Remove the condition for mandating NCSG pattern #13 and #14 on the support of per-FR NCSG, i.e. #13 and #14 are mandatory no matter UE supports per-FR MG or not.
Proposal 2: Remove the interruption requirements for 0.5ms mgta for FR1 NCSG and 0.25ms mgta for FR2 NCSG in 38.133.
Proposal 3: Introduce NCSG pattern applicability, and re-use the legacy MG pattern applicability in Table 9.1.2-3 for NCSG patterns.
Proposal 4: Decouple using NeedForNCSG-InfoNR for indicating measurement capability with support of NCSG, i.e. UE not capable of NCSG could also use NeedForNCSG-InfoNR for indicating its capability and should meet the corresponding requirements.
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1. Overall Description:
During RAN4#103-e, RAN4 discussed the maintenance issues reached to NCSG, and reached the following conclusions.

In R4-2206571, for feature 19-1-2 in the “Mandatory/Optional” column the description is 
	Optional with capability signalling

NCSG patterns #0, #1 are conditional mandatory if UE supports 19-1

NCSG patterns #13, #14 are conditional mandatory if UE supports 19-1 and 19-1-1


RAN4 agreed that mandatory support of NCSG patterns #13, #14 does not require UE supports 19-1-1, so the highlighted texts should be removed.

RAN4 also agreed that using NeedForNCSG-InfoNR for indicating measurement capability can be decoupled from support of NCSG, i.e. UE not capable of NCSG could also use NeedForNCSG-InfoNR for indicating its capability and should meet the corresponding requirements defined in 38.133.

RAN4 respectfully asks RAN2 to take the above information into account in the specification work for NCSG. 

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account in the specification work for NCSG. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #104-e		Aug. 22 – Aug. 26, 2022		Toulouse, France
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