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1	Introduction
In RAN2-116bis meeting, a list of open issues was identified as summarized in [1]. In this contribution, we would like to provide our view to address below Open Issues for NCSG.
	NCSG MG:
Company tdocs invited:

N1-6: Introduction of signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.
N1-7: Whether the reporting of R17 gap requirement information (e.g., needForNCSG-InfoNR) should be combined with R16 gap requirement information (i.e., NeedForGapsInfoNR) or the R17 NCSG requirement information could be reported independently.


2	Discussion
2.1	Signalling for enabling the derivation of SSB indexes of target cell(s)
To increase NCSG efficiency, RAN4 informed RAN2 in LS [2] that a flag similar to deriveSSB-IndexFromCell should be designed to indicate whether the UE can utilize the serving cell timing to derive the SSB indexes of target cell(s) on a frequency different than serving cell frequency, and which serving cell timing UE can utilize. RAN4 will define the corresponding scheduling restrictions in TS38.133 based on the indicated new flag in each MO. E.g., the scheduling restriction should apply to the entire SMTC window, or only apply to symbols overlapping with SSBs to be measured (and one symbol before and after).
	Besides, RAN4 identified that efficiency of NCSG can be increased if the SSB indexes of target cell(s) on a frequency different than serving cell frequency can be derived from a serving cell. However, the flag deriveSSB-IndexFromCell introduced in R15 can only enable UE to derive SSB indexes of target cell(s) on the same frequency as the serving cell frequency. RAN4 kindly asks RAN2 to design the corresponding signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.
The new signaling can only be configured if the SCS of SSB is the same between target cell and the serving cell which is used for SSB indexes derivation. 
· The new signaling can be used in both FR1 and FR2.
· UE needs to be indicated which serving cell to be referred from under CA.
· The indication can be per-MO



In our view, RAN2 should follow RAN4 agreements and define the new flag, the timing reference serving cell in each of MO(s). Furthermore, RAN4 indicated the new flag can only be configured if the SCS of SSB is the same between target cell and the serving cell which means the flag is conditional present. Below is a possible ASN.1 design.
MeasObjectNR ::=                    SEQUENCE {
    ssbFrequency                        ARFCN-ValueNR                                                   OPTIONAL,   -- Cond SSBorAssociatedSSB
    ssbSubcarrierSpacing                SubcarrierSpacing                                               OPTIONAL,   -- Cond SSBorAssociatedSSB
    smtc1                               SSB-MTC                                                         OPTIONAL,   -- Cond SSBorAssociatedSSB
    smtc2                               SSB-MTC2                                                        OPTIONAL,   -- Cond IntraFreqConnected
    refFreqCSI-RS                       ARFCN-ValueNR                                                   OPTIONAL,   -- Cond CSI-RS
    referenceSignalConfig               ReferenceSignalConfig,
    absThreshSS-BlocksConsolidation     ThresholdNR                                                     OPTIONAL,   -- Need R
    absThreshCSI-RS-Consolidation       ThresholdNR                                                     OPTIONAL,   -- Need R
    nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)                          OPTIONAL,   -- Need R
    nrofCSI-RS-ResourcesToAverage       INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)                   OPTIONAL,   -- Need R
    quantityConfigIndex                 INTEGER (1..maxNrofQuantityConfig),
    offsetMO                            Q-OffsetRangeList,
    cellsToRemoveList                   PCI-List                                                        OPTIONAL,   -- Need N
    cellsToAddModList                   CellsToAddModList                                               OPTIONAL,   -- Need N
    blackCellsToRemoveList              PCI-RangeIndexList                                              OPTIONAL,   -- Need N
    blackCellsToAddModList              SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N
    whiteCellsToRemoveList              PCI-RangeIndexList                                              OPTIONAL,   -- Need N
    whiteCellsToAddModList              SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N
    ...,
    [[
    freqBandIndicatorNR                 FreqBandIndicatorNR                                             OPTIONAL,   -- Need R
    measCycleSCell                      ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}  OPTIONAL    -- Need R
    ]],
    [[
    smtc3list-r16                     SSB-MTC3List-r16                                                  OPTIONAL,   -- Need R
    rmtc-Config-r16                     SetupRelease {RMTC-Config-r16}                                  OPTIONAL,   -- Need M
    t312-r16                            SetupRelease { T312-r16 }                                       OPTIONAL    -- Need M
    ]],
    [[
	associatedMeasGapSSB-r17           MeasGapId-r17                                   OPTIONAL,   -- Need R
	associatedMeasGapCSIRS-r17         MeasGapId-r17                                   OPTIONAL    -- Need R
	deriveSSB-IndexFromCell-inter-r17	BOOLEAN,									OPTIONAL	   -- Cond SSB-SCS
	deriveSSB-refServCellIndex-r17 		ServCellIndex                                 OPTIONAL    -- Cond deriveSSB-inter	
    ]]
}

Proposal 1: RAN2 to introduce new signalling to include deriveSSB-IndexFromCell for inter-frequency measurement and the timing reference serving cell in each of MO(s).

2.2	Signalling for reporting R17 NCSG information
On signalling for reporting R17 NCSG information to NW, there are two options to be discussed:
· Option1: The reporting of R17 gap requirement information (e.g., needForNCSG-InfoNR) should be combined with R16 gap requirement information (i.e., NeedForGapsInfoNR). Combining report implies that R17 IE only indicate need NCSG or not.  
· Option2: The R17 NCSG requirement information could be reported independently. Independent report implies that R17 IE will report {gap, ncsg, nogap-noNcsg}
Obviously, Option2 is simple and straightforward, and it is more aligned with LS from RAN4 [3] (copy as below) than Option1. 
	· How indicate the support of NCSG
· UE can report three different capabilities: ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’ 



On the other hand, for option1, there are more efforts needed in both RAN2 and RAN4. For example:
· The Rel-16 gapIndication only consider the gap is needed or not. RAN2 need to clarify the value “no-gap” means “no-gap-no-ncsg” and/or “ncsg”. Correspondingly, RAN4 need to clarify the UE behaviour for a legacy reported capability. 
	gapIndication
… Value gap indicates that a measurement gap is needed, value no-gap indicates a measurement gap is not needed.


· Since the reporting of both Rel-16 NR measurement gap information and Rel-17 NCSG gap information are requested/enabled by NW via IE “needForGapsConfigNR” and “needForNCSG-ConfigNR” respectively. NW has to send both of the IEs to UE simultaneously which will cost double DL signalling overhead. Furthermore, RAN2 need to clarify that the band filters should always be same in two configuraton IEs above. 

Observation 1: Option2 is simple and straightforward while Option1 need more efforts from RAN2 and RAN4.
It may have argument that there are perhaps signalling benefits of combining both Rel-16 and Rel-17 features in reporting. However, the difference is quite limited. In option1, 1 bit should be used to indicate NCSG is needed or not. While 2 bits is enough for option2. 
With all above, we propose to go simple way-forward as Option2 which is already included in the 38.331 running CR [4].
Proposal 2: The R17 NCSG requirement information could be reported independently with capability {gap, ncsg, nogap-noncsg}.
3	Conclusion
This document has made the following observations:
Observation 1: Option2 is simple and straightforward while Option1 need more efforts from RAN2 and RAN4.
And proposed the following:
Proposal 1: RAN2 to introduce new signalling to include deriveSSB-IndexFromCell for inter-frequency measurement and the timing reference serving cell in each of MO(s).
Proposal 2: The R17 NCSG requirement information could be reported independently with capability {gap, ncsg, nogap-noncsg}.
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