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Introduction
This paper presents our view on the remaining open issues related to use of NCSG for deactivated SCell measurements for enhancements of measurement gaps for Rel-17 [1]. 
In particular, it discusses the open issues related to UE behavior for deactivated SCell measurements [2] and whether to assign a corresponding UE capability [3] and provides corresponding proposals. 
Discussion
[bookmark: _Hlk146623455]UE behavior for deactivated SCell measurements with NCSG
We here refer to the progress status of the Rel-17 discussion related to the use of NCSG for deactivated SCell measurements [2], duplicated below.
	Sub-topic 3-1: Rel-17 UE behavior for deactivated SCell measurements with NCSG
Sub-topic description: This sub-topic covers NCSG upon SCell activation issue in concurrent gap with NCSG.
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.
· Discussion:
Apple: NCSG should be supported per band based. Option 2 suggests it is per UE based and cover all serving bands. 
Nokia: support option 2.
OPPO: the existing definition of IE can be contradicted to option 2. 
E///: option 2 has been captured in the current spec. Don’t see strong reason to make such change.
Apple: we have different understanding and don’t think option 2 is the current solution in the spec.
Qualcomm: NCSG indication for intra-frequency is per cell.
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 issue was left for further discussion, whether option 2 can be agreed. 
Related to first aspect, i.e. if option 2 has been already captured in the spec, we observe that the current TS 38.133 V17.13.0 specifies the following highlighted phrase in clause 8.2.2.2.3:
	[bookmark: _Toc5952634]8.2.2.2.3	Interruptions during measurements on deactivated SCC
Interruptions on PCell or activated SCell(s) due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer.
· If the PCell or activated SCell(s) is not in the same band as the deactivated SCell, the UE is only allowed to cause interruptions on PCell or activated SCell(s) immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1.
If the PCell or activated SCell(s) is in the same band as the deactivated SCell, the UE is only allowed to cause an interruption on PCell or activated SCell(s) no earlier than X slots before TSMTC_duration and no later than X slots after TSMTC_duration, provided the cell specific reference signals from the active serving cells and the deactivated SCell are available in the same slot, where X and TSMTC_duration are given by Table 8.2.2.2.3-1. The interruption shall not exceed requirements in Table 8.2.2.2.3-1.
The interruption requirements in Table 8.2.2.2.3-1 are not applicable when a UE is configured with NCSG in the same frequency range as the SCell unless the SMTC on the deactivated SCC is fully non-overlapped with NCSG.
Table 8.2.2.2.3-1: Interruption duration for measurement on deactivated SCell for intra-band CA
	[image: ]
	NR Slot length (ms)
	X (slots)
	Interruption length (slots)

	0
	1
	1
	2 + TSMTC_duration * 

	1
	0.5
	1
	2 + TSMTC_duration * 

	2
	0.25
	2
	4 + TSMTC_duration * 

	3
	0.125
	4
	8 + TSMTC_duration * 

	5
	0.03125
	16
	32 + TSMTC_duration * 

	6
	0.015625
	32
	64 + TSMTC_duration * 

	NOTE 1:	TSMTC_duration measured in subframes is the longest SMTC duration among all above active serving cells and the deactivated SCell to be measured;
NOTE 2:	 is as defined in TS 38.211 [6].






Thus, our understanding is that option 2 is already captured in the specification. Figure 1 illustrates this understanding.
[image: ]
Figure 1: Measurement of deactivated SCell with NCSG for the case of partial overlapping.
UE behavior based on option 2 thus can reduce undesired interruptions due to gapless measurements in case of deactivated SCells.
Related to the second aspect, i.e. 2.	if intraFreq-needForNCSG is limited to the activated SCell, TS 38.331 specifies in clause 5.3.5.3 Reception of an RRCReconfiguration by the UE:
	3>	if the UE is configured to provide the measurement gap and NCSG requirement information of NR target bands:
4>	if the RRCReconfiguration message includes the needForGapNCSG-ConfigNR; or
4>	if the needForGapNCSG-InfoNR information is changed compared to last time the UE reported this information:
5>	include the NeedForGapNCSG-InfoNR and set the contents as follows:
6>	include intraFreq-needForNCSG and set the gap and NCSG requirement information of intra-frequency measurement for each NR serving cell;



And in clause 6.3.2: 
[bookmark: _Toc156073175]–	NeedForGapNCSG-InfoNR
The IE NeedForGapNCSG-InfoNR indicates whether measurement gap or NCSG is required for the UE to perform SSB based measurements on an NR target band while NR-DC or NE-DC is not configured.
NeedForGapNCSG-InfoNR information element
-- ASN1START
-- TAG-NEEDFORGAPNCSG-INFONR-START

NeedForGapNCSG-InfoNR-r17 ::=     SEQUENCE {
    intraFreq-needForNCSG-r17         NeedForNCSG-IntraFreqList-r17,
    interFreq-needForNCSG-r17         NeedForNCSG-BandListNR-r17
}

NeedForNCSG-IntraFreqList-r17 ::= SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForNCSG-IntraFreq-r17

NeedForNCSG-BandListNR-r17 ::=    SEQUENCE (SIZE (1..maxBands)) OF NeedForNCSG-NR-r17

NeedForNCSG-IntraFreq-r17  ::=    SEQUENCE {
    servCellId-r17                    ServCellIndex,
    gapIndicationIntra-r17            ENUMERATED {gap, ncsg, nogap-noncsg}
}

NeedForNCSG-NR-r17  ::=           SEQUENCE {
    bandNR-r17                        FreqBandIndicatorNR,
    gapIndication-r17                 ENUMERATED {gap, ncsg, nogap-noncsg}
}

-- TAG-NEEDFORGAPNCSG-INFONR-STOP
-- ASN1STOP

Hence, the indication is per NR serving cell or per activated SCell.
This yields the conclusion that option 2 can be agreed for Rel-17 deactivated SCell measurements using NCSG and we support this option.
Following proposal is made:
For Rel-17 deactivated SCell measurements using NCSG, agree option2: The Rel-17 UE behaviour 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. Otherwise, the UE performs the deactivated SCell measurements outside of NCSG.
UE capability for deactivated SCell measurements using NCSG
RAN4 #110 did not get further progress on the issue 4-2-2 in RAN4 #109 WF [3] whether a new UE capability for deactivated SCell measurements using NCSG is needed for Rel-17. 
For Rel-17, we don’t see a real need for it, as the UE behavior should be unique. That is, it is not desirable from network point of view to handle UEs using NCSG for deactivated SCell measurements and others not capable of doing so. If a UE supports NCSG in Rel-17, it should also mandatorily support deactivated SCell measurements using NCSG. 
RAN4 not to consider a new UE capability for NCSG based deactivated SCell measurements in Rel-17, as unique behavior of UEs supporting NCSG is desirable.
Conclusion
This paper has presented our view on remaining open issues for deactivated SCell measurements with NCSG for Rel-17 as discussed at RAN4 #110 [2] and RAN4 #109 [3]. 
Resulting from this discussion, we make following proposals: 
1. For Rel-17 deactivated SCell measurements using NCSG, agree option2: The Rel-17 UE behaviour 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. Otherwise, the UE performs the deactivated SCell measurements outside of NCSG.
RAN4 not to consider a new UE capability for NCSG based deactivated SCell measurements in Rel-17, as unique behavior of UEs supporting NCSG is desirable.
References
[1] [bookmark: _Ref115271742]RP-213658, “Revised WID on NR and MR-DC measurement gap enhancements”, Intel Corporation, MediaTek Inc., RAN #94e
[2] R4-2403491, “Ad-hoc minutes #2 for R17 and R18 Maintenance”, Apple
[3] R4-2321640, “WF for NR_MGE-2_part1”, Moderator (MediaTek inc.)
2

image1.wmf
m


image2.png
SMTC periodicity (e.g. 20ms)

Inter-frequency MO

VIRP (e.g. 40ms)
Preferred UE
measurement
behaviour
Non-preferred UE eSS o]
measurement | gapless | | s
behaviour £ s

UE supporting Rel-16 NFGwith ,no gap* and supporting Rel-17 NCSG

—» t





