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1	Introduction
When deploying cells with different radio capabilities and sensitivities, according to the current TS 38.331, only one cell individual cell offset value can be configured per NR frequency. This may cause issues on the UE that may not be able to access a certain cell with a consequence deterioration in terms of performance.
In this contribution we will address this issue and we provide a possible solution to be adopted.
[bookmark: _Ref178064866][bookmark: _Ref189046994]2	Discussion
According to TS 38.331, so far is only possible to configure cell specific offset values for a specific frequency within the MeasObject IE.
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
[text omitted]
}


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

CellsToAddModListExt-v1710 ::=      SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellsToAddModExt-v1710

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


However, when considering that cells with different radio capabilities may be deployed on the same frequency (which is not an uncommon scenario now that NR has deployed for several years), configuring threshold for event-triggered measurement may cause problems.
[bookmark: _Toc146746608]When cells with different radio capabilities are be deployed on the same frequency, having a cell individual offset may causes issue for UE accessing the cell.

For instance, if we consider a scenario where two cells are deployed on the same frequency but using two different types of hardware. The hardware on which Cell B is hosted may have different capability and sensitivity and may support a minimum measurement quantity which is -107 dBm whereas the hardware on which Cell C is hosted may support a minimum measurement quantity for the B1 event which is -111 dBm. Please note that these limitations are not from a configuration point of view but are hardware limitations that cannot be overcome. Therefore, in this case if Cell A decides to configure A5 and A6 measurements events for Cell C, ideally it would be good to configure different cell individual offsets for the events A5 and A6. This is because of the different hardware capabilities where Cell A and Cell C are hosted. One possible example is given in Figure 1.
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Figure 1. Scenario where different measurements quantities are set for each event of a cell.

In order to solve the issue described above, a straightforward solution would be to have the possibility to configure the cell individual offset values per measurement event i.e., within the ReportConfig IE. 
ReportConfigNR ::=                          SEQUENCE {
    [text omitted]

EventTriggerConfig::=                       SEQUENCE {
    eventId                                     CHOICE {
        eventA1                                     SEQUENCE {
            a1-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        eventA2                                     SEQUENCE {
            a2-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        eventA3                                     SEQUENCE {
            a3-Offset                                   MeasTriggerQuantityOffset,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useAllowedCellList                          BOOLEAN
        },
        eventA4                                     SEQUENCE {
            a4-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useAllowedCellList                          BOOLEAN
        },
        eventA5                                     SEQUENCE {
            a5-Threshold1                               MeasTriggerQuantity,
            a5-Threshold2                               MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useAllowedCellList                          BOOLEAN
        },
        eventA6                                     SEQUENCE {
            a6-Offset                                   MeasTriggerQuantityOffset,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useAllowedCellList                          BOOLEAN
        },
        ...,
        [[
        eventX1-r17                                 SEQUENCE {
            x1-Threshold1-Relay-r17                     SL-MeasTriggerQuantity-r16,
            x1-Threshold2-r17                           MeasTriggerQuantity,
            reportOnLeave-r17                           BOOLEAN,
            hysteresis-r17                              Hysteresis,
            timeToTrigger-r17                           TimeToTrigger,
            useAllowedCellList-r17                      BOOLEAN
        },
        eventX2-r17                                 SEQUENCE {
            x2-Threshold-Relay-r17                      SL-MeasTriggerQuantity-r16,
            reportOnLeave-r17                           BOOLEAN,
            hysteresis-r17                              Hysteresis,
            timeToTrigger-r17                           TimeToTrigger
        },
        eventD1-r17                                 SEQUENCE {
            distanceThreshFromReference1-r17            INTEGER(1.. 65525),
            distanceThreshFromReference2-r17            INTEGER(1.. 65525),
            referenceLocation1-r17                      ReferenceLocation-r17,
            referenceLocation2-r17                      ReferenceLocation-r17,
            reportOnLeave-r17                           BOOLEAN,
            hysteresisLocation-r17                      HysteresisLocation-r17,
            timeToTrigger-r17                           TimeToTrigger
        }
        ]]
    },
    rsType                                      NR-RS-Type,
    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    reportQuantityCell                          MeasReportQuantity,
    maxReportCells                              INTEGER (1..maxCellReport),
    reportQuantityRS-Indexes                     MeasReportQuantity                                            OPTIONAL,   -- Need R
    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R
    includeBeamMeasurements                     BOOLEAN,
    reportAddNeighMeas                          ENUMERATED {setup}                                             OPTIONAL,   -- Need R
    ...,
    [[
    measRSSI-ReportConfig-r16                   MeasRSSI-ReportConfig-r16                                      OPTIONAL,   -- Need R
    useT312-r16                                 BOOLEAN                                                        OPTIONAL,   -- Need M
    includeCommonLocationInfo-r16               ENUMERATED {true}                                              OPTIONAL,   -- Need R
    includeBT-Meas-r16                          SetupRelease {BT-NameList-r16}                                 OPTIONAL,   -- Need M
    includeWLAN-Meas-r16                        SetupRelease {WLAN-NameList-r16}                               OPTIONAL,   -- Need M
    includeSensor-Meas-r16                      SetupRelease {Sensor-NameList-r16}                             OPTIONAL    -- Need M
    ]],
    [[
    coarseLocationRequest-r17                   ENUMERATED {true}                                              OPTIONAL,   -- Need R
    reportQuantityRelay-r17                     SL-MeasReportQuantity-r16                                      OPTIONAL    -- Need R
    ]],
    cellsToRemoveList                           PCI-List                                                       OPTIONAL,   -- Need N
    cellsToAddModList                           CellsToAddModList                                              OPTIONAL,   -- Need N
    ]]
}

In this case, Cell A would be allowed to configure different cell individual offesets for event A5 and A6 and thus the considered scenario may the following configuration:
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Figure 1. Solution where CIO is configured per event within the ReportConfig IE.

This will allow to configure different event thresholds for each cell. In case the cell individual offset values are configured within the ReportConfig IE, the one configured within the MeasObjectNR IE (if present) are ignored by the UE.
[bookmark: _Toc146746610]Cell specific offset value is introduced within the ReportConfig IE.
Conclusion
In the previous sections we made the following observations: 
Observation 1	When cells with different radio capabilities are be deployed on the same frequency, having a cell individual offset may causes issue for UE accessing the cell.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Cell specific offset value is introduced within the ReportConfig IE.
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• A5 measurement for PCell Change: In 
serving PCell (Cell A), measurement quantity 
for A5 for F2 is set as -111dBm. So, in this 
case CIO= 0dB is needed for Cell C and CIO=-
4dB for Cell B.



• A6 measurement for SCell Change: A6 is 
relative comparison. CIO = +4dB is needed 
for Cell C to promote the Cell C meaning that 
we can advance the intra-frequency SCell
Change.
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