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1. Introduction
In RAN2#116bis-e [1], it was concluded that
· 10 Whether to support the configuration of measCycle for deactivated SCG is up to RAN4.
In [2], some aspects of RRM measurement configuration other than measCycle for deactivated SCG were discussed, but there was no consensus on that. In this paper, we discuss on the remaining issues related to RRM measurement with some TPs.
2. Discussion
If the measurement configuration is released upon the SCG deactivation, it is inefficient in the case SCG activation/deactivation is occurred frequently. When the SCG is activated/deactivated frequently, the signalling overhead of RRM measurements configuration is very huge. Therefore, from the viewpoint of the signalling overhead, it is preferable that the UE disables certain configured RRM measurements (except serving frequency, for example) in deactivated SCG.
Proposal 1 The UE disables certain configured RRM measurements in deactivated SCG.
In [2], some details on the performed measurements in deactivated SCG was discussed. In some cases, inter-frequency measurements are needed for the mobility purpose. Therefore, the restrictions of the measurements should not be decided uniformly and indicating measObject to be disabled while the SCG is deactivated should be supported prior to SCG deactivation. In addition, if the conditional PSCell change operation is adopted for the SCG deactivation, the measurements for the CPC should be considered.

We think it is efficient that the NW should be able to indicate which measurement the UE disables explicitly. 

As another candidate, though it is possible to use s-Measure to restrict the measurements, it may not be unsuitable for the purpose for SCell addition/modification because this restriction is based on the quality of SpCell only.
Proposal 2 Prior to SCG deactivation, indicating measObject to be disabled while the SCG is deactivated should be supported.
Proposal 3 The NW should be able to configure which measurement is disabled in deactivated SCG explicitly.
In order to capture the proposals above, we provide TP for 38.331 in Annex. There are two options to capture that:
Option 1: Additional IE in measObject
Option 2: The list of measObjectIDs for measurements in deactivated SCG
Proposal 4 RAN2 should agree with TP attached in Annex.
3. Conclusion

In this contribution, we made the following proposals:
Proposal 1 The UE disables certain configured RRM measurements in deactivated SCG.
Proposal 2 Prior to SCG deactivation, indicating measObject to be disabled while the SCG is deactivated should be supported.
Proposal 3 The NW should be able to configure which measurement is disabled in deactivated SCG explicitly.
Proposal 4 RAN2 should agree with TP attached in Annex.
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TS 38.331 V16.7.0

Option 1

6.3.2
Radio resource control information elements
–
MeasObjectEUTRA

The IE MeasObjectEUTRA specifies information applicable for E‑UTRA cells.

MeasObjectEUTRA information element

-- ASN1START

-- TAG-MEASOBJECTEUTRA-START

MeasObjectEUTRA::=                          SEQUENCE {

    carrierFreq                                 ARFCN-ValueEUTRA,

    allowedMeasBandwidth                        EUTRA-AllowedMeasBandwidth,

    cellsToRemoveListEUTRAN                     EUTRA-CellIndexList                                         OPTIONAL,    -- Need N

    cellsToAddModListEUTRAN                     SEQUENCE (SIZE (1..maxCellMeasEUTRA)) OF EUTRA-Cell         OPTIONAL,    -- Need N

    blackCellsToRemoveListEUTRAN                EUTRA-CellIndexList                                         OPTIONAL,    -- Need N

    blackCellsToAddModListEUTRAN                SEQUENCE (SIZE (1..maxCellMeasEUTRA)) OF EUTRA-BlackCell    OPTIONAL,    -- Need N

    eutra-PresenceAntennaPort1                  EUTRA-PresenceAntennaPort1,

    eutra-Q-OffsetRange                         EUTRA-Q-OffsetRange                                         OPTIONAL,    -- Need R

    widebandRSRQ-Meas                           BOOLEAN,

    ...,
    [[

    disabledInDeactivatedSCG-r17                ENUMERATED {true}                                                       OPTIONAL,   -- Need M
    ]]
}

...

-- TAG-MEASOBJECTEUTRA-STOP

-- ASN1STOP

	MeasObjectEUTRA field descriptions

	allowedMeasBandwidth

The maximum allowed measurement bandwidth on a carrier frequency as defined by the parameter Transmission Bandwidth Configuration "NRB" TS 36.104 [33].

	blackCellsToAddModListEUTRAN

List of cells to add/ modify in the black list of cells.

	blackCellsToRemoveListEUTRAN

List of cells to remove from the black list of cells.

	carrierFreq

Identifies E‑UTRA carrier frequency for which this configuration is valid. Network does not configure more than one MeasObjectEUTRA for the same physical frequency, regardless of the E-ARFCN used to indicate this.

	cellsToAddModListEUTRAN

List of cells to add/ modify in the cell list.

	cellsToRemoveListEUTRAN

List of cells to remove from the cell list.

	disabledInDeactivatedSCG-r17
This field indicates to be disabled in deactivated SCG.

	eutra-PresenceAntennaPort1

When set to true, the UE may assume that at least two cell-specific antenna ports are used in all neighbouring cells.

	eutra-Q-OffsetRange

Used to indicate a cell, or frequency specific offset to be applied when evaluating triggering conditions for measurement reporting. The value is in dB. Value dB-24 corresponds to -24 dB, value dB-22 corresponds to -22 dB and so on.

	widebandRSRQ-Meas
If set to true, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [40]. The network may set the field to true if the measurement bandwidth indicated by allowedMeasBandwidth is 50 resource blocks or larger; otherwise the network sets this field to false.


–
MeasObjectNR

The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements and/or CSI-RS intra/inter-frequency measurements.

MeasObjectNR information element

-- ASN1START

-- TAG-MEASOBJECTNR-START

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

    ]]

    [[

    disabledInDeactivatedSCG-r17                ENUMERATED {true}                                                       OPTIONAL,   -- Need M
    ]]

}

...

-- TAG-MEASOBJECTNR-STOP

-- ASN1STOP

	MeasObjectNR field descriptions

	absThreshCSI-RS-Consolidation

Absolute threshold for the consolidation of measurement results per CSI-RS resource(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 CSI-RS resource as described in 5.5.5.2.

	absThreshSS-BlocksConsolidation

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.

	blackCellsToAddModList
List of cells to add/modify in the black list of cells. It applies only to SSB resources.

	blackCellsToRemoveList
List of cells to remove from the black list of cells.

	cellsToAddModList

List of cells to add/modify in the cell list.

	cellsToRemoveList

List of cells to remove from the cell list. 

	disabledInDeactivatedSCG-r17
This field indicates to be disabled in deactivated SCG.

	freqBandIndicatorNR
The frequency band in which the SSB and/or CSI-RS indicated in this MeasObjectNR are located and according to which the UE shall perform the RRM measurements. This field is always provided when the network configures measurements with this MeasObjectNR.

	measCycleSCell
The parameter is used only when an SCell is configured on the frequency indicated by the measObjectNR and is in deactivated state, see TS 38.133 [14]. gNB configures the parameter whenever an SCell is configured on the frequency indicated by the measObjectNR, but the field may also be signalled when an SCell is not configured. Value sf160 corresponds to 160 sub-frames, value sf256 corresponds to 256 sub-frames and so on.

	nrofCSInrofCSI-RS-ResourcesToAverage

Indicates the maximum number of measurement results per beam based on CSI-RS resources to be averaged. The same value applies for each detected cell associated with this MeasObjectNR.

	nrofSS-BlocksToAverage

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.

	offsetMO

Offset values applicable to all measured cells with reference signal(s) indicated in this MeasObjectNR.

	quantityConfigIndex

Indicates the n-th element of quantityConfigNR-List provided in MeasConfig.

	referenceSignalConfig
RS configuration for SS/PBCH block and CSI-RS.

	refFreqCSI-RS

Point A which is used for mapping of CSI-RS to physical resources according to TS 38.211 [16] clause 7.4.1.5.3.

	smtc1
Primary measurement timing configuration. (see clause 5.5.2.10).

	smtc2
Secondary measurement timing configuration for SS corresponding to this MeasObjectNR with PCI listed in pci-List. For these SS, the periodicity is indicated by periodicity in smtc2 and the timing offset is equal to the offset indicated in periodicityAndOffset modulo periodicity. periodicity in smtc2 can only be set to a value strictly shorter than the periodicity indicated by periodicityAndOffset in smtc1 (e.g. if periodicityAndOffset indicates sf10, periodicity can only be set of sf5, if periodicityAndOffset indicates sf5, smtc2 cannot be configured).

	smtc3list

Measurement timing configuration list for SS corresponding to IAB-MT. This is used for the IAB-node's discovery of other IAB-nodes and the IAB-Donor-DUs.

	ssbFrequency
Indicates the frequency of the SS associated to this MeasObjectNR. For operation with shared spectrum channel access, this field is a k*30 kHz shift from the sync raster where k = 0,1,2, and so on if the reportType within the corresponding ReportConfigNR is set to reportCGI (see TS 38.211 [16], clause 7.4.3.1). Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see TS 38.101-1 [15]).

	ssb-PositionQCL-Common
Indicates the QCL relationship between SS/PBCH blocks for all measured cells as specified in TS 38.213 [13], clause 4.1.

	ssbSubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

	t312
The value of timer T312. Value ms0 represents 0 ms, ms50 represents 50 ms and so on.

	whiteCellsToAddModList

List of cells to add/modify in the white list of cells. It applies only to SSB resources.

	whiteCellsToRemoveList
List of cells to remove from the white list of cells.


Option 2
6.3.2
Radio resource control information elements
–
MeasConfig

The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

MeasConfig information element

-- ASN1START

-- TAG-MEASCONFIG-START

MeasConfig ::=                      SEQUENCE {

    measObjectToRemoveList              MeasObjectToRemoveList                                              OPTIONAL,   -- Need N

    measObjectToAddModList              MeasObjectToAddModList                                              OPTIONAL,   -- Need N

    reportConfigToRemoveList            ReportConfigToRemoveList                                            OPTIONAL,   -- Need N

    reportConfigToAddModList            ReportConfigToAddModList                                            OPTIONAL,   -- Need N

    measIdToRemoveList                  MeasIdToRemoveList                                                  OPTIONAL,   -- Need N

    measIdToAddModList                  MeasIdToAddModList                                                  OPTIONAL,   -- Need N

    s-MeasureConfig                     CHOICE {

        ssb-RSRP                            RSRP-Range,

        csi-RSRP                            RSRP-Range

    }                                                                                                       OPTIONAL,   -- Need M

    quantityConfig                      QuantityConfig                                                      OPTIONAL,   -- Need M

    measGapConfig                       MeasGapConfig                                                       OPTIONAL,   -- Need M

    measGapSharingConfig                MeasGapSharingConfig                                                OPTIONAL,   -- Need M

    ...,

    [[

    interFrequencyConfig-NoGap-r16      ENUMERATED {true}                                                   OPTIONAL    -- Need R

    ]]

    [[

    disabledMeasObjectList-r17          DisabledMeasObjectList                                               OPTIONAL    -- Need R
    ]]

}

MeasObjectToRemoveList ::=              SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectId

MeasIdToRemoveList ::=                  SEQUENCE (SIZE (1..maxNrofMeasId)) OF MeasId

ReportConfigToRemoveList ::=            SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

DisabledMeasObjectList ::=              SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectId

-- TAG-MEASCONFIG-STOP

-- ASN1STOP

	MeasConfig field descriptions

	disabledMeasObjectList-r17
List of measurement objects to disable in deactivated SCG.

	interFrequencyConfig-NoGap-r16
If the field is set to true, UE is configured to perform SSB based inter-frequency measurement without measurement gaps when the inter-frequency SSB is completely contained in the active DL BWP of the UE, as specified in TS 38.133 [14], clause 9.3. Otherwise, the SSB based inter-frequency measurement is performed within measurement gaps. In NR-DC, the field can only be configured in the measConfig associated with MCG, and when configured, it applies to all the inter-frequency measurements configured by MN and SN.

	measGapConfig

Used to setup and release measurement gaps in NR.

	measIdToAddModList

List of measurement identities to add and/or modify.

	measIdToRemoveList

List of measurement identities to remove.

	measObjectToAddModList

List of measurement objects to add and/or modify.

	measObjectToRemoveList

List of measurement objects to remove.

	reportConfigToAddModList
List of measurement reporting configurations to add and/or modify.

	reportConfigToRemoveList

List of measurement reporting configurations to remove.

	s-MeasureConfig
Threshold for NR SpCell RSRP measurement controlling when the UE is required to perform measurements on non-serving cells. Choice of ssb-RSRP corresponds to cell RSRP based on SS/PBCH block and choice of csi-RSRP corresponds to cell RSRP of CSI-RS. 

	measGapSharingConfig
Specifies the measurement gap sharing scheme and controls setup/ release of measurement gap sharing.
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