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1	Introduction 
RAN4 is working on measurement gap enhancement as approved in WID [1]. From the last RAN4 meeting, two LS(s) are sent to RAN2 on pre-MG (preconfigured MG) in [2] and concurrent measurement gap in [3].
2   Discussion
2.1 Discussion on pre-configured measurement gap(s)
Topic 1: Pre-MG configuration
RAN4 has made the following agreements on pre-MG measurement gap(s) configuration.
	· Pre-configured MG(s) are configured per UE or per FR and cannot be changed after BWP switching
· All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG
· The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG. The pre-configured MG can be configured in way similar to the configuration of the Rel-16 legacy MGs
· The RRC parameter(s) used to differentiate pre-configured MG with the legacy MG are needed when pre-configured MG is being configured 
· The exact signalling can be designed by RAN2 


It seems quite straightforward that the existing MG format can be re-used with a flag indicating pre-MG to differentiate from the existing MG. One difference from existing measurement gap is for each pre-MG, it should only comprise one gap pattern from perUE gap, FR1 gap and FR2 gap. It is obvious for perUE gap as perUE gap does not co-exist with other per FR gap. For per FR gap, the reasoning behind is for each BWP which is either on FR1 band or FR2 band, there would be only one per FR pre-MG required, where the other per FR gap is not relevant. 
Proposal 1: Introduce the pre-MG configuration based on the existing measurement gap format. Whether to support multiple pre-MG(s) is FFS.
Proposal 2: Each pre-MG comprises one single gap configuration from perUE gap, FR1 gap and FR2 gap.
Topic 2: Pre-MG activation/deactivation
The RAN4 agreements are captured below for reference.
	· The pre-configured MG activation/deactivation is triggered by the DCI/Timer based BWP switch 
· FFS if additional conditions for pre-configured MG activation/deactivation shall be considered 
· NW can control activation/deactivation of pre-configured MG 
· RRC-based activation/deactivation method is supported. 
· Network can indicate active/deactive status per BWP
· Details of signalling are FFS.
· FFS if MAC CE based activation/deactivation method is supported
· Additional explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided
· UE capability on the support of NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms can be further discussed
· Status of pre-configured MG is not fixed after RRC configuration
· FFS: how UE determines the status (active/deactive)


From the agreement, we can see two mechanisms on pre-MG activation/deactivation.
#1: Associated with BWP 
· RRC configures the pre-MG activation/deactivation status for each BWP. 
· Upon BWP switching triggered by DCI/timer, UE determines if the pre-MG is activated or not based on the RRCReconfiguration message just received.

#2: Autonomous activation/deactivation
· Not associated with BWP.
· No signaling is defined on the status. 
· Explicit rule is defined in spec as the condition for pre-MG activation/deactivation.
For mechanism #1, in each BWP configuration, if there is only one pre-MG, one new field is needed to indicate the status of pre-MG. Else if multiple pre-MG(s) are configured, in addition to status indication, one pointer is added to indicate the pre-MG ID. Besides, it’s observed that RRC based BWP switching case is not mentioned in RAN4 LS. Our understanding is if the BWP switching is triggered by RRC, the same RRC message should also indicate the status of pre-MG for the active BWP.
For mechanism #2, based on the analysis above, the only impact to RAN2 is to introduce the pre-MG configuration into RRC signaling, as mentioned in Proposal 1 and 2.
Proposal 3: For the mechanism with associated BWP (#1 above), introduce a per BWP indication for the pre-MG status in RRCReconfiguration message. 
The text proposals for Proposal 1 - 3 are captured in Annex A (Section 5).
Topic 3: MN/SN coordination in MR-DC/NR-DC
In existing measurement gap design, perUE gap and FR1 gap are only configured by MN and FR2 gap can be configured either by MN or SN for different deployment scenarios. 
	Deployment
	Per UE gap
	FR1 gap
	FR2 gap

	(NG) EN-DC
	MN
	MN
	SN

	NE-DC
	MN
	MN
	MN

	NR-DC
	MN
	MN
	MN


In addition, the gap pattern of perUE gap and FR1 gap should be informed to the other network entity since UE RF is not available during gap duration for both network entities. In the contrary, FR2 gap is restricted inside one CG because FR2-FR2 NR DC is not supported. With the introduction of pre-MG Mechanism #1, we believe this principle should be maintained.
Observation 1: In existing measurement gap design, the perUE and FR1 gap apply to both MCG and SCG while the FR2 gap is confined to the CG configured with FR2 bands.
Another aspect to discuss is the activation/deactivation of pre-MG becomes much more dynamic upon each BWP switching. That is to say, if BWP switching happens in one CG, the new status of pre-MG would also impact the other network node. It should be noted that the information exchange between MN and SN is RRC level. However, status change of pre-MG is in DCI or MAC-CE level, which is much faster than RRC level. To resolve this problem, some enhancement on Xn interface may be needed, which may require a lot of standardization. It is unrealistic to finalize such enhancement in this work item considering the core part completion time is March 2022. A simple solution in this work item is to treat pre-MG as legacy gap in another node. For instance, as long as pre-MG is configured in MN, both SN and UE shall assume pre-MG is always ON regardless the actual status of it in MN.
Proposal 4: In DC operation, if perUE/FR1 pre-MG is configured by MN, SN and UE shall assume pre-MG is always ON regardless its actual status. While if FR2 pre-MG is configured, it is confined in the CG configured with FR2 bands.
2.2 Discussion on concurrent measurement gap(s)
First, RAN4 requested RAN2 to provide the configuration on concurrent gaps into RRC message. 
	Agreements: 
· Concurrent gaps are multiple measurement gaps configured by RRC message(s)
· Either by same or separate RRC messages
· Whether and how to introduce new IE(s) or duplicate the existing IE is left to RAN2.
· Note: if existing IE is to be used, the configuration mechanism shall allow NW to use the same IE to either configure additional concurrent MGP or update the configured MGP.
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.
· The measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2
· One or more MO(s) for same or different RATs
· SSB and/or CSI-RS in each associated NR MO
· PRS
· It is feasible that one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs, e.g.,
· One gap is associated with only LTE measurement 
· One gap is associated with other measurements including NR.
Note: 
· It is RAN4 common understanding that frequency layer includes positioning frequency layer. 
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers, while one frequency layers can only be associated to a single MG.


The existing MG format can be re-used for concurrent gap configuration. Similarly, one difference from existing measurement gap is for each concurrent measurement gap, it should only comprise one gap pattern from perUE gap, FR1 gap or FR2 gap. That is to say, for one concurrent measurement gap, there is no need to support both FR1 and FR2 gap. Main reason is the concurrent measurement gap is to measure one particular reference signal in a MO, which obviously would not require both FR1 and FR2 gap. Even if it is for PRS measurement which may cover both FR1 and FR2 frequency layer, it can be easily supported by assigning two concurrent measurement gaps to PRS measurement.
Proposal 5: Introduce the concurrent measurement gap(s) configuration based on the existing measurement gap format.
Proposal 6: Each concurrent measurement gap comprises one single gap configuration from perUE gap, FR1 gap and FR2 gap.
Furthermore, the main takeaway from the LS is each concurrent measurement gap can be associated with one or multiple of the following:
(1) LTE 
(2) NR SSB in a MO
(3) NR CSI-RS in a MO
(4) NR PRS
From signaling perspective, it is naturally that the pointer to concurrent measurement gap should be added into the MO configuration for NR SSB and NR CSI RS respectively. For LTE measurement, the same design for NR can be followed. 
But NR PRS is different from SSB/CSI RS because it is not configured as a MO. Instead, UE reports the frequency layers for the PRS the UE needs to measure, and NW then configures with an appropriate measurement gap to UE. Correspondingly, it is proposed here to introduce a flag in concurrent measurement gap configuration, indicating it is for PRS measurement purpose. If UE performs PRS measurement on multiple frequency layers, multiple concurrent measurement gaps may be required. 
Proposal 7: Add concurrent measurement gap ID into the configurations of LTE MO, NR MO for SSB and CSI-RS respectively.
Proposal 8: Indicate in concurrent MG configuration that it is for PRS measurement.
The text proposals for Proposal 5 - 8 are captured in Annex B (Section 6).
2.3 Coexistence among multiple gap features
In this section, we would like to discuss about the relationships between pre-MG or concurrent MG and existing measurement gap. For example, can the pre-MG or concurrent MG be simultaneously configured/activated together with existing Rel-15 measurement gap? Or if the they are exclusive to each other for a UE. 
Another question is whether the two new gaps are related to Rel-16 NeedForGap feature. In legacy NeedForGap, UE reports if gap is required for each targeting band, including both intra and inter frequency case. Dynamic gap switching is not taken into account in Rel-16 NeedForGap. That is to say, UE reports “gap needed” as long as one configured BWP requires gap. Only when all BWP(s) do not need gap, can UE report “gap not needed”. With pre-MG mechanism associated with BWP, it’s not that clear if network needs finer UE reporting on NeedForGap to determine whether the pre-MG should be turned on or off, or if network can rely on the existing criteria to do the judgement, i.e., based on the frequency information of the BWP and targeting MO, and UE capability in simultaneousRxDataSSB-DiffNumerology and simultaneousRxDataSSB-DiffNumerology-Inter-r16.
While for concurrent gap mechanism, NW could naturally make the corresponding configuration on gaps based on NeedForGap reporting. No further changes are expected for now.
Finally, we think the relationship between pre-MG and concurrent MG also requires some discussions. For example, are the two features configured independently? Or could they be embedded together, say for each pre-MG, a list of concurrent MG(s) are configured to perform measurement on different reference signals/MO(s)/RAT(s)?
Proposal 9: Ask the following questions to RAN4:
· Can the pre-MG or concurrent MG be simultaneously configured/activated together with existing measurement gap?
· Whether the pre-MG associated with BWP should be independent from Rel-16 NeedForGap feature.
· Are the pre-MG and concurrent MG independently used or not?
3	Conclusions
Based on the discussion above, we have the following observations and proposals.
Observation 1: In existing measurement gap design, the perUE and FR1 gap apply to both MCG and SCG while the FR2 gap is confined to the CG configured with FR2 bands.
Proposal 1: Introduce the pre-MG configuration based on the existing measurement gap format. Whether to support multiple pre-MG(s) is FFS.
Proposal 2: Each pre-MG comprises one single gap configuration from perUE gap, FR1 gap and FR2 gap.
Proposal 3: For the mechanism with associated BWP (#1 above), introduce a per BWP indication for the pre-MG status in RRCReconfiguration message. 
[bookmark: _GoBack]Proposal 4: In DC operation, if perUE/FR1 pre-MG is configured by MN, SN and UE shall assume pre-MG is always ON regardless its actual status. While if FR2 pre-MG is configured, it is confined in the CG configured with FR2 bands.
Proposal 5: Introduce the concurrent measurement gap(s) configuration based on the existing measurement gap format.
Proposal 6: Each concurrent measurement gap comprises one single gap configuration from perUE gap, FR1 gap and FR2 gap.
Proposal 7: Add concurrent measurement gap ID into the configurations of LTE MO, NR MO for SSB and CSI-RS respectively.
Proposal 8: Indicate in concurrent MG configuration that it is for PRS measurement.
Proposal 9: Ask the following questions to RAN4:
· Can the pre-MG or concurrent MG be simultaneously configured/activated together with existing measurement gap?
· Whether the pre-MG associated with BWP should be independent from Rel-16 NeedForGap feature.
· Are the pre-MG and concurrent MG independently used or not?
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5	Annex A - Text Proposals to 38.331 for Pre-MG
6.3.2	Radio resource control information elements
<Text omitted>
[bookmark: _Toc60777179][bookmark: _Toc83740134]–	BWP-DownlinkDedicated
The IE BWP-DownlinkDedicated is used to configure the dedicated (UE specific) parameters of a downlink BWP.
BWP-DownlinkDedicated information element
-- ASN1START
-- TAG-BWP-DOWNLINKDEDICATED-START

BWP-DownlinkDedicated ::=           SEQUENCE {
    pdcch-Config                        SetupRelease { PDCCH-Config }                                     OPTIONAL,   -- Need M
    pdsch-Config                        SetupRelease { PDSCH-Config }                                     OPTIONAL,   -- Need M
    sps-Config                          SetupRelease { SPS-Config }                                       OPTIONAL,   -- Need M
    radioLinkMonitoringConfig           SetupRelease { RadioLinkMonitoringConfig }                        OPTIONAL,   -- Need M
    ...,
    [[
    sps-ConfigToAddModList-r16          SPS-ConfigToAddModList-r16                                        OPTIONAL,   -- Need N
    sps-ConfigToReleaseList-r16         SPS-ConfigToReleaseList-r16                                       OPTIONAL,   -- Need N
    sps-ConfigDeactivationStateList-r16 SPS-ConfigDeactivationStateList-r16                               OPTIONAL,   -- Need R
    beamFailureRecoverySCellConfig-r16  SetupRelease {BeamFailureRecoverySCellConfig-r16}                 OPTIONAL,   -- Cond SCellOnly
    sl-PDCCH-Config-r16                 SetupRelease { PDCCH-Config }                                     OPTIONAL,   -- Need M
    sl-V2X-PDCCH-Config-r16             SetupRelease { PDCCH-Config }                                     OPTIONAL    -- Need M
]],
[[
preGapState-r17                     BIT STRING (SIZE (FFS))
]]
<multiple pre-MG(s) are assumed>
}

SPS-ConfigToAddModList-r16 ::=          SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-Config

SPS-ConfigToReleaseList-r16 ::=         SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-ConfigIndex-r16

SPS-ConfigDeactivationState-r16 ::=     SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-ConfigIndex-r16

SPS-ConfigDeactivationStateList-r16 ::= SEQUENCE (SIZE (1..maxNrofSPS-DeactivationState)) OF SPS-ConfigDeactivationState-r16

-- TAG-BWP-DOWNLINKDEDICATED-STOP
-- ASN1STOP
<Text omitted>
–	MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps.
MeasGapConfig information element
-- ASN1START
-- TAG-MEASGAPCONFIG-START

MeasGapConfig ::=                   SEQUENCE {
    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M
]],
[[
preGapList-r17              SEQUENCE (SIZE (1..FFS)) OF PreGap-r17   OPTIONAL
]]
<A list of pre-Gap(s) are assumed> 

}

GapConfig ::=                       SEQUENCE {
    gapOffset                           INTEGER (0..159),
    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},
    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},
    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},
    ...,
    [[
    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL   -- Cond NEDCorNRDC
    ]],
    [[
    refFR2ServCellAsyncCA-r16           ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA
    mgl-r16                             ENUMERATED {ms10, ms20}                                             OPTIONAL    -- Cond PRS
    ]]
}

PreGap-r17 ::=                   SEQUENCE {
preGapId-r17                             INTEGER (1..FFS),
preGapConfig-r17                         CHOICE {
    gapFR2                              GapConfig,
    gapFR1                              GapConfig,
    gapUE                               GapConfig
}
}


-- TAG-MEASGAPCONFIG-STOP
-- ASN1STOP

6	Annex B - Text Proposals to 38.331 for concurrent gaps
[bookmark: _Toc60777158][bookmark: _Toc83740113][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
<Text omitted>
[bookmark: _Toc60777222][bookmark: _Toc83740177]–	CSI-RS-ResourceConfigMobility
The IE CSI-RS-ResourceConfigMobility is used to configure CSI-RS based RRM measurements.
CSI-RS-ResourceConfigMobility information element
-- ASN1START
-- TAG-CSI-RS-RESOURCECONFIGMOBILITY-START

CSI-RS-ResourceConfigMobility ::=   SEQUENCE {
    subcarrierSpacing                   SubcarrierSpacing,
    csi-RS-CellList-Mobility            SEQUENCE (SIZE (1..maxNrofCSI-RS-CellsRRM)) OF CSI-RS-CellMobility,
    ...,
    [[
    refServCellIndex                    ServCellIndex                                                           OPTIONAL    -- Need S
]],
[[
concurrentGapId-r17                     INTEGER (1..FFS)
]]


}

CSI-RS-CellMobility ::=             SEQUENCE {
    cellId                              PhysCellId,
    csi-rs-MeasurementBW                SEQUENCE {
        nrofPRBs                            ENUMERATED { size24, size48, size96, size192, size264},
        startPRB                            INTEGER(0..2169)
    },
    density                             ENUMERATED {d1,d3}                                                      OPTIONAL,   -- Need R
    csi-rs-ResourceList-Mobility        SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM)) OF CSI-RS-Resource-Mobility
}

CSI-RS-Resource-Mobility ::=        SEQUENCE {
    csi-RS-Index                        CSI-RS-Index,
    slotConfig                          CHOICE {
        ms4                                 INTEGER (0..31),
        ms5                                 INTEGER (0..39),
        ms10                                INTEGER (0..79),
        ms20                                INTEGER (0..159),
        ms40                                INTEGER (0..319)
    },
    associatedSSB                       SEQUENCE {
        ssb-Index                           SSB-Index,
        isQuasiColocated                    BOOLEAN
    }                                                                                                           OPTIONAL, -- Need R
    frequencyDomainAllocation           CHOICE {
        row1                                BIT STRING (SIZE (4)),
        row2                                BIT STRING (SIZE (12))
    },
    firstOFDMSymbolInTimeDomain         INTEGER (0..13),
    sequenceGenerationConfig            INTEGER (0..1023),
    ...
}

CSI-RS-Index ::=                    INTEGER (0..maxNrofCSI-RS-ResourcesRRM-1)

-- TAG-CSI-RS-RESOURCECONFIGMOBILITY-STOP
-- ASN1STOP
<Text omitted>
[bookmark: _Toc60777253][bookmark: _Toc83740208]–	MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps.
MeasGapConfig information element
-- ASN1START
-- TAG-MEASGAPCONFIG-START

MeasGapConfig ::=                   SEQUENCE {
    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M
]],
[[
concurrentGapList-r17              SEQUENCE (SIZE (1..FFS)) OF ConcurrentGap-r17   OPTIONAL
]]


}

GapConfig ::=                       SEQUENCE {
    gapOffset                           INTEGER (0..159),
    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},
    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},
    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},
    ...,
    [[
    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL   -- Cond NEDCorNRDC
    ]],
    [[
    refFR2ServCellAsyncCA-r16           ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA
    mgl-r16                             ENUMERATED {ms10, ms20}                                             OPTIONAL    -- Cond PRS
    ]]
}

ConcurrentGap-r17 ::=                   SEQUENCE {
concurrentGapId-r17                             INTEGER (1..FFS),
forPRS-Meas-r17                                  ENUMERATED {true},
concurrentGapConfig-r17                         CHOICE {
    gapFR2                              GapConfig,
    gapFR1                              GapConfig,
    gapUE                               GapConfig
}
}




-- TAG-MEASGAPCONFIG-STOP
-- ASN1STOP

<Text omitted>
[bookmark: _Toc60777259][bookmark: _Toc83740214]–	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,
...,
[[
concurrentGapId-r17                     INTEGER (1..FFS)
]]

}

EUTRA-CellIndexList ::=                     SEQUENCE (SIZE (1..maxCellMeasEUTRA)) OF EUTRA-CellIndex

EUTRA-CellIndex ::=                         INTEGER (1..maxCellMeasEUTRA)


EUTRA-Cell ::=                              SEQUENCE {
    cellIndexEUTRA                              EUTRA-CellIndex,
    physCellId                                  EUTRA-PhysCellId,
    cellIndividualOffset                        EUTRA-Q-OffsetRange
}


EUTRA-BlackCell ::=                         SEQUENCE {
    cellIndexEUTRA                              EUTRA-CellIndex,
    physCellIdRange                             EUTRA-PhysCellIdRange
}

-- TAG-MEASOBJECTEUTRA-STOP
-- ASN1STOP

<Text omitted>

[bookmark: _Toc60777261][bookmark: _Toc83740216]–	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
    ]]
}

SSB-MTC3List-r16::=                 SEQUENCE (SIZE(1..4)) OF SSB-MTC3-r16

T312-r16 ::=                        ENUMERATED { ms0, ms50, ms100, ms200, ms300, ms400, ms500, ms1000}

ReferenceSignalConfig::=            SEQUENCE {
    ssb-ConfigMobility                  SSB-ConfigMobility                                              OPTIONAL,   -- Need M
    csi-rs-ResourceConfigMobility       SetupRelease { CSI-RS-ResourceConfigMobility }                  OPTIONAL    -- Need M
}

SSB-ConfigMobility::=               SEQUENCE {
    ssb-ToMeasure                           SetupRelease { SSB-ToMeasure }                              OPTIONAL,   -- Need M
    deriveSSB-IndexFromCell             BOOLEAN,
    ss-RSSI-Measurement                         SS-RSSI-Measurement                                     OPTIONAL,   -- Need M
    ...,
    [[
    ssb-PositionQCL-Common-r16              SSB-PositionQCL-Relation-r16                                OPTIONAL,   -- Cond SharedSpectrum
    ssb-PositionQCL-CellsToAddModList-r16   SSB-PositionQCL-CellsToAddModList-r16                       OPTIONAL,   -- Need N
    ssb-PositionQCL-CellsToRemoveList-r16   PCI-List                                                    OPTIONAL    -- Need N
]],
[[
concurrentGapId-r17                     INTEGER (1..FFS)           
]]

}

Q-OffsetRangeList ::=               SEQUENCE {
    rsrpOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    rsrqOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    sinrOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    rsrpOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0,
    rsrqOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0,
    sinrOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0
}


ThresholdNR ::=                     SEQUENCE{
    thresholdRSRP                       RSRP-Range                                                      OPTIONAL,   -- Need R
    thresholdRSRQ                       RSRQ-Range                                                      OPTIONAL,   -- Need R
    thresholdSINR                       SINR-Range                                                      OPTIONAL    -- Need R
}

CellsToAddModList ::=               SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellsToAddMod

CellsToAddMod ::=                   SEQUENCE {
    physCellId                          PhysCellId,
    cellIndividualOffset                Q-OffsetRangeList
}

RMTC-Config-r16 ::=                 SEQUENCE {
    rmtc-Periodicity-r16                ENUMERATED {ms40, ms80, ms160, ms320, ms640},
    rmtc-SubframeOffset-r16             INTEGER(0..639)                                                 OPTIONAL,   -- Need M
    measDurationSymbols-r16             ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60},
    rmtc-Frequency-r16                  ARFCN-ValueNR,
    ref-SCS-CP-r16                      ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},
    ...
}

SSB-PositionQCL-CellsToAddModList-r16 ::= SEQUENCE (SIZE (1..maxNrofCellMeas)) OF SSB-PositionQCL-CellsToAddMod-r16

SSB-PositionQCL-CellsToAddMod-r16 ::= SEQUENCE {
    physCellId-r16                        PhysCellId,
    ssb-PositionQCL-r16                   SSB-PositionQCL-Relation-r16
}

-- TAG-MEASOBJECTNR-STOP
-- ASN1STOP


