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Introduction
In RAN2#109bis-e meeting, need codes for IEs in ssb-MeasConfig of MeasIdleCarrierNR are discussed which have no consensus and it was decided to continue the discussion [1]. In this contribution, we will have a detailed analysis on these IEs i.e. nrofSS-BlocksToAverage, absThreshSS-BlocksConsolidation, smtc, ssb-ToMeasure and which need codes they should use.
MeasIdleCarrierNR-r16 ::=        SEQUENCE {
    carrierFreqNR-r16                ARFCN-ValueNR,
    ssbSubcarrierSpacing-r16         SubcarrierSpacing,
    frequencyBandList                MultiFrequencyBandListNR         OPTIONAL,
    measCellListNR-r16               CellListNR-r16                   OPTIONAL,  -- Need FFS
    reportQuantities-r16             ENUMERATED {rsrp, rsrq, both},
    qualityThreshold-r16             SEQUENCE {
        idleRSRP-Threshold-NR-r16        RSRP-Range                   OPTIONAL,  -- Need N
        idleRSRQ-Threshold-NR-r16        RSRQ-Range                   OPTIONAL   -- Need N
    }                                                                 OPTIONAL,  -- Need N
    ssb-MeasConfig-r16               SEQUENCE {
        nrofSS-BlocksToAverage-r16          INTEGER (2..maxNrofSS-BlocksToAverage)      OPTIONAL,   -- Need FFS
        absThreshSS-BlocksConsolidation-r16 ThresholdNR                                 OPTIONAL,   -- Need FFS
        smtc-r16                            SSB-MTC                                     OPTIONAL,   -- Need FFS
        ssb-ToMeasure-r16                   SSB-ToMeasure                               OPTIONAL,   -- Need FFS
        deriveSSB-IndexFromCell-r16         BOOLEAN,
        ss-RSSI-Measurement-r16             SS-RSSI-Measurement                         OPTIONAL

--    Editors note: FFS if nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation should be defined together with the carrierFreqNR (i.e. outside the ssb-MeasConfig structure)

    }                                                                 OPTIONAL,  -- Cond FFS
    beamMeasConfigIdle-r16           BeamMeasConfigIdle-NR-r16        OPTIONAL,  -- Need FFS
    ...
}
Discussion
The discussion is mainly about the need code for IEs in ssb-MeasConfig of MeasIdleCarrierNR and whether  Need S or Need R to be used. Considering that MeasIdleCarrierNR is included in both dedicated signaling and SIB11, it seems Need R is more suitable for MeasIdleCarrierNR in SIB11 as no delta configuration is supported for early measurement configuration, but these IEs in SIB4 is Need S.
As ssb-MeasConfig IE is replaced and stored entirely by the configuration in SIB when measIdleCarrierListNR within VarMeasIdleConfig does not contain ssb-MeasConfig received from the RRCRelease message according to procedure text. In addition, when the UE receives the MeasIdleCarrierNR containing ssb-MeasConfig from the RRCRelease message, if the T331 is running, the UE will stop timer T331. When the T331 expires or is stopped, the measurement configuration will be released. The corresponding procedure texts are showed below with yellow highlight. There is no delta configuration is supported. We consider to discuss the 4 IEs in the same ssb-MeasConfig separately.
	1> for each entry in the measIdleCarrierListNR within VarMeasIdleConfig that does not contain an ssb-MeasConfig received from the RRCRelease message:
2> if there is an entry in measIdleCarrierListNR in measIdleConfigSIB of SIB11 that has the same carrier frequency and subcarrier spacing as the entry in the measIdleCarrierListNR within VarMeasIdleConfig and that contains ssb-MeasConfig:
3> store or replace the SSB measurement configuration from SIB11 into ssb-MeasConfig of the corresponding entry in the measIdleCarrierListNR within VarMeasIdleConfig;
2> else if there is an entry in carrierFreqListNR of SIB4 with the same carrier frequency and subcarrier spacing as the entry in measIdleCarrierListNR within VarMeasIdleConfig:
3> store or replace the SSB measurement configuration from SIB4 into ssb-MeasConfig of the corresponding entry in the measIdleCarrierListNR within VarMeasIdleConfig;
2> else:
3> remove the ssb-MeasConfig of the corresponding entry in the measIdleCarrierListNR within VarMeasIdleConfig, if stored;



	1>	if the RRCRelease includes the measIdleConfig:
2>	if T331 is running:
3> stop timer T331;
3>	perform the actions as specified in 5.7.8.4;



	T331 expiry or stop 

The UE shall:
1>	if T331 expires or is stopped:
2>	release the VarMeasIdleConfig.
NOTE:	It is up to UE implementation whether to continue idle/inactive measurements according to SIB11 configuration after T331 has expired or stopped.



The purpose of the network to configure the MeasIdleCarrierNR for the UE is to let the UE perform early measurement for fast setting up DC/CA when the UE goes to RRC_Connected state from RRC_Idle state. Therefore, we need to make sure that the UE can do early measurement when the UE receives the measurement configurations from dedicated signaling or SIB. As we can see in the producer text as follows, the UE will have the specified behavior when absThreshSS-BlocksConsolidation and nrofSS-BlocksToAverage parameters are not configured, so the UE can still do the early measurement and get the measurement results. 
	The UE shall:
1>	for each cell measurement quantity to be derived based on SS/PBCH block:
2>	if nrofSS-BlocksToAverage in the associated measObject, (in RRC_CONNECTED) or in the associated entry in measIdleCarrierListNR (in RRC_IDLE or in RRC_INACTIVE), is not configured; or
2>	if absThreshSS-BlocksConsolidation in the associated measObject, (in RRC_CONNECTED) or in the associated entry in measIdleCarrierList (in RRC_IDLE or in RRC_INACTIVE), is not configured; or
2>	if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:
3>	derive each cell measurement quantity based on SS/PBCH block as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [9];
2>	else:
3>	derive each cell measurement quantity based on SS/PBCH block as the linear power scale average of the highest beam measurement quantity values above absThreshSS-BlocksConsolidation where the total number of averaged beams shall not exceed nrofSS-BlocksToAverage;


Based on the above analysis, “Need S” can be used for absThreshSS-BlocksConsolidation and nrofSS-BlocksToAverage IEs to specify the UE behaviour when they are not configured.
Proposal 1: “Need S” should be used for absThreshSS-BlocksConsolidation and nrofSS-BlocksToAverage IEs to specify the UE behaviour when they are absent. 
The parameter smtc is important for early measurement which is used to decide the measurement timing configuration. When the field is absent, the UE assumes that SSB periodicity is 5 ms for the purpose of early measurement performance. 
The parameter ssb-ToMeasure indicates the set of SS blocks to be measured within the SMTC measurement duration. When the field is absent, the UE does not know which SS blocks need to be measured. The UE will measure on all SS-blocks in order to continue performing the early measurement.
As the smtc and ssb-ToMeasure fields have corresponding default values when they are absent, we consider that “Need S” can be used for smtc and ssb-ToMeasure IEs to specify the default values when the two fields are absent.
Proposal 2: “Need S” should be used for smtc and ssb-ToMeasure IEs to specify the default values when the two fields are absent. 
 Conclusion
In this contribution, we discuss the need codes for IEs in ssb-MeasConfig of MeasIdleCarrierNR, and propose:
Proposal 1: “Need S” should be used for absThreshSS-BlocksConsolidation and nrofSS-BlocksToAverage IEs to specify the UE behaviour when they are absent.  
Proposal 2: “Need S” -should be used for smtc and ssb-ToMeasure IEs to specify the default values when the two fields are absent. 
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6.3.2	Radio resource control information elements
MeasIdleConfig
The IE MeasIdleConfig is used to convey information to UE about measurements requested to be done while in RRC_IDLE or RRC_INACTIVE.
MeasIdleConfig information element
-- ASN1START
-- TAG-MEASIDLECONFIG-START

[bookmark: _Hlk522735532]MeasIdleConfigSIB-r16 ::= SEQUENCE {
    measIdleCarrierListNR-r16       SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierNR-r16          OPTIONAL,     -- Need S
    measIdleCarrierListEUTRA-r16    SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierEUTRA-r16       OPTIONAL,     -- Need S
    ...
}

MeasIdleConfigDedicated-r16 ::= SEQUENCE {
    measIdleCarrierListNR-r16       SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierNR-r16          OPTIONAL,     -- Need N
    measIdleCarrierListEUTRA-r16    SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierEUTRA-r16       OPTIONAL,     -- Need N
    measIdleDuration-r16            ENUMERATED{sec10, sec30, sec60, sec120, sec180, sec240, sec300, spare},
[bookmark: _Hlk29283158]    validityAreaList-r16            ValidityAreaList-r16                                                   OPTIONAL,     -- Need N
    ...
}

[bookmark: _Hlk28031131]ValidityAreaList-r16 ::= SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF ValidityArea-r16

ValidityArea-r16 ::=             SEQUENCE {
    carrierFreq-r16                  ARFCN-ValueNR,
    validityCellList-r16             ValidityCellList                 OPTIONAL   -- Need N
}

ValidityCellList ::= SEQUENCE (SIZE (1.. maxCellMeasIdle-r16)) OF PCI-Range

MeasIdleCarrierNR-r16 ::=        SEQUENCE {
    carrierFreqNR-r16                ARFCN-ValueNR,
    ssbSubcarrierSpacing-r16         SubcarrierSpacing,
    frequencyBandList                MultiFrequencyBandListNR         OPTIONAL,
    measCellListNR-r16               CellListNR-r16                   OPTIONAL,  -- Need FFS
    reportQuantities-r16             ENUMERATED {rsrp, rsrq, both},
    qualityThreshold-r16             SEQUENCE {
        idleRSRP-Threshold-NR-r16        RSRP-Range                   OPTIONAL,  -- Need N
        idleRSRQ-Threshold-NR-r16        RSRQ-Range                   OPTIONAL   -- Need N
    }                                                                 OPTIONAL,  -- Need N
    ssb-MeasConfig-r16               SEQUENCE {
        nrofSS-BlocksToAverage-r16          INTEGER (2..maxNrofSS-BlocksToAverage)      OPTIONAL,   -- Need SFFS
        absThreshSS-BlocksConsolidation-r16 ThresholdNR                                 OPTIONAL,   -- Need SFFS
        smtc-r16                            SSB-MTC                                     OPTIONAL,   -- Need SFFS
        ssb-ToMeasure-r16                   SSB-ToMeasure                               OPTIONAL,   -- Need SFFS
        deriveSSB-IndexFromCell-r16         BOOLEAN,
        ss-RSSI-Measurement-r16             SS-RSSI-Measurement                         OPTIONAL

--    Editors note: FFS if nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation should be defined together with the carrierFreqNR (i.e. outside the ssb-MeasConfig structure)

    }                                                                 OPTIONAL,  -- Cond FFS
    beamMeasConfigIdle-r16           BeamMeasConfigIdle-NR-r16        OPTIONAL,  -- Need FFS
    ...
}

MeasIdleCarrierEUTRA-r16 ::=     SEQUENCE {
    carrierFreqEUTRA-r16             ARFCN-ValueEUTRA,
    allowedMeasBandwidth-r16         EUTRA-AllowedMeasBandwidth,
    measCellListEUTRA-r16            CellListEUTRA-r16                OPTIONAL,  -- Need FFS
    reportQuantities-r16             ENUMERATED {rsrp, rsrq, both},
    qualityThreshold-r16             SEQUENCE {
        idleRSRP-Threshold-EUTRA-r16     RSRP-RangeEUTRA              OPTIONAL,  -- Need FFS
        idleRSRQ-Threshold-EUTRA-r16     RSRQ-RangeEUTRA-r16          OPTIONAL   -- Need FFS
    }                                                                 OPTIONAL,  -- Need FFS
    ...
}

CellListNR-r16  ::=       SEQUENCE (SIZE (1..maxCellMeasIdle-r16)) OF PCI-Range

CellListEUTRA-r16  ::=    SEQUENCE (SIZE (1..maxCellMeasIdle-r16)) OF EUTRA-PhysCellIdRange

BeamMeasConfigIdle-NR-r16  ::=   SEQUENCE {
    reportQuantityRS-Indexes-r16     ENUMERATED {rsrp, rsrq, both}        OPTIONAL,  -- Need FFS
    maxNrofRS-IndexesToReport-r16    INTEGER (1.. maxNrofIndexesToReport) OPTIONAL,  -- Need FFS
    includeBeamMeasurements-r16      BOOLEAN
}

RSRQ-RangeEUTRA-r16 ::=   INTEGER (-30..46)

-- TAG-MEASIDLECONFIG-STOP
-- ASN1STOP

	MeasIdleConfig field descriptions

	nrofSS-BlocksToAverage-r16
Indicates the maximum number of measurement results per beam based on SS/PBCH blocks to be averaged. The same value applies for each detected cell associated with this MeasObject. UE behaviour upon absence of this field is specified in clause 5.5.3.3. 

	absThreshSS-BlocksConsolidation-r16
Absolute threshold for the consolidation of measurement results per SS/PBCH block(s) from L1 filter(s). The field is used for the derivation of cell measurement results as described in 5.5.3.3 and the reporting of beam measurement information per SS/PBCH block index as described in 5.5.5.2. UE behaviour upon absence of this field is specified in clause 5.5.3.3.

	smtc-r16 
Measurement timing configuration for frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms in this frequency.

	ssb-ToMeasure-r16
The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.



