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1	Introduction
In this paper we want to bring couple of aspects to correct the design of CHO with candidate SCG feature. 
2	Remaining issues
In this paper, we discuss the aspects that still need to be addressed for Rel-18 CHO with CPC. The discussion is structured in the following way.
· Section 2.1 discusses the issue that can happen when CHO-only configuration is configured.
· Section 2.2 discusses the issue of candidate PSCell measurement at the time of CHO preparation trigger.
· Section 2.3 discussed the differentiation between Rel-17 and Rel-18 CHO with PSCell change
2.1 CHO configuration with PCell access condition discussions
Rel. 17 CHO feature of DC-CHO configuration with blind PSCell access is defined to enable dual connectivity with CHO. Keeping this in mind let us consider how this works in co-existence with Rel. 18 CHO feature that is CHO with candidate SCGs.
	Scenario
	Rel. 17 CHO with PCell 2 and PSCell 2
	Rel. 18 CHO with PCell 2 and PSCell 2
	PCell access condition
	PSCell is suitable for access 
	Outcome

	Scenario 1
	Yes
	No
	Yes
	No (No access condition)
	PCell change successful, blind SN addition fails

	Scenario 2
	No
	Yes (with Rel. 16 CHO with PCell 2)
	Yes
	No (Condition not satisfied)
	Execute CHO with PCell 2 only.
Successful PCell change – no SN addition attempted.

	Scenario 3
	Yes
	Yes
	Yes
	No  (Condition not satisfied)
	Execute Rel. 17 CHO.
PCell change successful, SN addition fails.


Table 1: Summarizing the outcome with respect to Rel. 17 and Rel. 18 CHO configuration
The CHO configuration without a PSCell access condition can be a dual connectivity configuration from the way the RRC specification is written. Scenario 3 depicts configuration of Rel. 17 CHO along the Rel. 18 CHO configuration. 
Scenario 3 can be preferrable compared to scenario 2, in case the network does not want to maintain two different RRC configurations for the UE. While Rel. 17 CHO configuration makes sure that there will be RLF due to PSCell access condition not being fulfilled, the Rel. 18 CHO configuration guarantees that dual connectivity can be maintained when the PSCell access condition is fulfilled. 
However, even though the PCell robustness is protected, in Scenario 3 the UE is led to a guaranteed SN addition failure! This failure is guaranteed as UE is configured for a PSCell access condition for Rel. 18 CHO configuration and UE executes CHO to that PSCell, for which, the PSCell access condition does not hold. This can be simply avoided via stopping UE from initiating the random access procedure to target SN.
Proposal 1: In case UE is configured with a CHO-only which is a dual connectivity configuration, and it is configured also with CHO with candidate SCG configuration for the same target PSCell, UE applies the target SCG configuration but refrains from executing the random access towards the target SCG and waits for the confirmation from MN to access. 
Proposal 2: It is left to MN implementation to indicate UE to go on with the random access procedure to target PSCell or to re-configure the UE to single connectivity.
2.2 Candidate PSCell measurements at the time of CHO preparation
It is expected that network configures an A3 event for intra-frequency scenario to trigger the CHO preparation. The A3 event is based on a single measurement object that indicates the serving PCell carrier. While reporting the measured cells with respect to the A3 event, UE will not be reporting measurements for multiple candidate PSCells as these cells are on a separate carrier than the target PCell carrier. 
Observation 1: In the event-triggered reporting related to target PCell, multiple candidate PSCells are not reported by the UE.
In the RAN2#123 meeting the following has been agreed:
	Recommendation of the candidate PSCells can be based on measurement results.



The agreement concerns the procedure to recommend candidate PSCells by candidate MN to candidate SN. Through the agreement we understand that the source MN should forward candidate PSCell measurements from UE to the candidate MN. As the source MN will not receive candidate PSCell measurement from UE with the A3 event that will trigger the CHO preparation, it is unclear what should be the source MN behaviour for candidate PSCell measurements after receiving an A3 event report for PCell.
 The following approaches can be considered to address this issue:
1. Network configures periodic reporting on the target carrier frequency of candidate PSCells.
2. Network waits for further measurement report on the target carrier frequency of candidate PSCells
3. Network does not forward candidate PSCell measurement.
4. Enhance reporting to enable reporting of the candidate PSCells along the candidate PCell reporting.
Proposal 3: RAN2 agrees on approach 4 to make sure the CHO with candidate SCG preparation is not delayed.
Proposal 4: A new information element is added in MeasResults. With this IE, a single measurement (and measurement report) on a serving frequency allows the UE to report measurements on the candidate frequency(ies) different than the serving cells.
2.3 Existence of “condExecutionCondPSCell”
During the CHO with candidate SCG execution, in case multiple candidate SCGs are configured there is an ambiguity at the target MN side. The target MN does not know which candidate SCG configuration the UE has selected. To resolve this issue the following agreement has been made:
	RAN2#123 (August 2023)
selectedCondRRCReconfig-r17 is not reused to indicate the selected target SCG to the target MN, i.e., UE indicates physCellId and ARFCN-ValueNR of the selected PSCell to target MN.



The above agreement is reflected with the following way in the TS 38.331:
3>	if the RRCReconfiguration message is applied due to conditional reconfiguration execution and condExecutionCondPSCell is configured for the selected PSCell:
4>	include the selectedPSCellForCHO-WithSCG and set it to the information of the selected PSCell;
As explained in section 2.1, the same PSCell can be configured to the UE as a Rel. 17 and Rel. 18 CHO configuration. Thus, the selected PSCell irrespectively of being triggered due to Rel. 17 or Rel. 18 feature will have a “condExecutionCondPSCell” related to it. 
Observation 2: No matter if Rel. 17 or Rel. 18 CHO is configured for the same target PSCell, there will be always a “condExecutionCondPSCell” configured for that candidate PSCell. 
Proposal 5: Add the clarification as shown in Annex A.1 to section 5.3.5.3 to indicate that the PSCell indicated in RRCReconfiguration is also the triggered PSCell.
3	Conclusion
This document has made the following observations and proposals:
Proposal 1: In case UE is configured with a CHO-only which is a dual connectivity configuration, and it is configured also with CHO with candidate SCG configuration for the same target PSCell, UE applies the target SCG configuration but refrains from executing the random access towards the target SCG and waits for the confirmation from MN to access. 
Proposal 2: It is left to MN implementation to indicate UE to go on with the random access procedure to target PSCell or to re-configure the UE to single connectivity.
Observation 1: In the event-triggered reporting related to target PCell, multiple candidate PSCells are not reported by the UE.
Proposal 3: RAN2 agrees on approach 4 to make sure the CHO with candidate SCG preparation is not delayed.
Proposal 4: A new information element is added in MeasResults. With this IE, a single measurement (and measurement report) on a serving frequency allows the UE to report measurements on the candidate frequency(ies) different than the serving cells.
Observation 2: No matter if Rel. 17 or Rel. 18 CHO is configured for the same target PSCell, there will be always a “condExecutionCondPSCell” configured for that candidate PSCell. 
Proposal 5: Add the clarification as shown in Annex A.1 to section 5.3.5.3 to indicate that the PSCell indicated in RRCReconfiguration is also the triggered PSCell.
A.1	ASN.1 change in RRCReconfiguration for Proposal 1

TP for proposal 1
2> if the RRCReconfiguration message includes the mrdc-SecondaryCellGroupConfig with mrdc-SecondaryCellGroup set to nr-SCG:
3>	include in the nr-SCG-Response the SCG RRCReconfigurationComplete message;
3>	if the RRCReconfiguration message is applied due to conditional reconfiguration execution and the RRCReconfiguration message does not include the reconfigurationWithSync in the masterCellGroup:
4>	include in the selectedCondRRCReconfig the condReconfigId for the selected cell of conditional reconfiguration execution;
4>	if a new sk-Counter value has been selected due to the conditional reconfiguration execution for subsequent CPAC:
5> include selectedSK-Counter and set its value to the selected sk-Counter value;
3>	if the RRCReconfiguration message is applied due to conditional reconfiguration execution and condExecutionCondPSCell is configured for the selected PSCell indicated in RRCreconfiguration and it is considered as a triggered PSCell; 

4>	include in the selectedPSCellForCHO-WithSCG and set it to the information of the selected PSCell;
3>	if the RRCReconfiguration message is applied due to conditional reconfiguration execution and condExecutionCondPSCell is configured for the PSCell indicated in RRCreconfiguration and it is not considered as a triggered PSCell:
4>	do not initiate the Random Access procedure on the PSCell;




A.2	ASN.1 change in MeasResults for Proposal 4
Annex A.2 proposes two alternative ASN.1 change in TS 38.331 in MeasResults to report neighbouring cells on candidate non-serving frequencies.

ReportConfigNR information element
-- ASN1START
-- TAG-REPORTCONFIGNR-START

ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,
        condTriggerConfig-r16                       CondTriggerConfig-r16,
        cli-Periodical-r16                          CLI-PeriodicalReportConfig-r16,
        cli-EventTriggered-r16                      CLI-EventTriggerConfig-r16,
        rxTxPeriodical-r17                          RxTxPeriodical-r17,
        reportOnScellActivation-r18                 ReportOnScellActivation-r18
    }
}

ReportCGI ::=                     SEQUENCE {
    cellForWhichToReportCGI          PhysCellId,
        ...,
    [[
    useAutonomousGaps-r16            ENUMERATED {setup}                OPTIONAL   -- Need R
    ]]

}

ReportSFTD-NR ::=                 SEQUENCE {
    reportSFTD-Meas                  BOOLEAN,
    reportRSRP                       BOOLEAN,
    ...,
    [[
    reportSFTD-NeighMeas             ENUMERATED {true}                                OPTIONAL,   -- Need R
    drx-SFTD-NeighMeas               ENUMERATED {true}                                OPTIONAL,   -- Need R
    cellsForWhichToReportSFTD        SEQUENCE (SIZE (1..maxCellSFTD)) OF PhysCellId   OPTIONAL    -- Need R
    ]]
}

CondTriggerConfig-r16 ::=        SEQUENCE {
    condEventId                      CHOICE {
        condEventA3                      SEQUENCE {
            a3-Offset                        MeasTriggerQuantityOffset,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        condEventA5                      SEQUENCE {
            a5-Threshold1                    MeasTriggerQuantity,
            a5-Threshold2                    MeasTriggerQuantity,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        ...,
        condEventA4-r17                  SEQUENCE {
            a4-Threshold-r17                 MeasTriggerQuantity,
            hysteresis-r17                   Hysteresis,
            timeToTrigger-r17                TimeToTrigger
        },
        condEventD1-r17                  SEQUENCE {
            distanceThreshFromReference1-r17 INTEGER(0.. 65525),
            distanceThreshFromReference2-r17 INTEGER(0.. 65525),
            referenceLocation1-r17           ReferenceLocation-r17,
            referenceLocation2-r17           ReferenceLocation-r17,
            hysteresisLocation-r17           HysteresisLocation-r17,
            timeToTrigger-r17                TimeToTrigger
        },
        condEventT1-r17                  SEQUENCE {
            t1-Threshold-r17                 INTEGER (0..549755813887),
            duration-r17                     INTEGER (1..6000)
        },
        condEventD2-r18                  SEQUENCE {
            distanceThreshFromReference1-r18 INTEGER(0.. 65525),
            distanceThreshFromReference2-r18 INTEGER(0.. 65525),
            referenceLocation1-r18           ReferenceLocation-r17,
            referenceLocation2-r18           ReferenceLocation-r17,
            hysteresisLocation-r18           HysteresisLocation-r17,
            timeToTrigger-r18                TimeToTrigger
        }
    },
    rsType-r16                       NR-RS-Type,
    ...,
    [[
    nesEvent-r18                     ENUMERATED {true}                                OPTIONAL    -- Need R
    ]]

}

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
        }
        ]],
        [[
        eventH1-r18                                SEQUENCE {
            h1-Threshold-r18                            Altitude-r18,
            h1-Hysteresis-r18                           HysteresisAltitude-r18,
            reportOnLeave-r18                           BOOLEAN,
            timeToTrigger-r18                           TimeToTrigger,
            includeAltitudeUE-r18                       BOOLEAN,
            simulMultiTriggerSingleMeasReport-r18       BOOLEAN
        },
        eventH2-r18                                SEQUENCE {
            h2-Threshold-r18                            Altitude-r18,
            h2-Hysteresis-r18                           HysteresisAltitude-r18,
            reportOnLeave-r18                           BOOLEAN,
            timeToTrigger-r18                           TimeToTrigger,
            includeAltitudeUE-r18                       BOOLEAN,
            simulMultiTriggerSingleMeasReport-r18       BOOLEAN
        },
        eventA3H1-r18                              SEQUENCE {
            a3-Offset-r18                               MeasTriggerQuantityOffset,
            reportOnLeave-r18                           BOOLEAN,
            a3-Hysteresis-r18                           Hysteresis,
            timeToTrigger-r18                           TimeToTrigger,
            useAllowedCellList-r18                      BOOLEAN,
            h1-Threshold-r18                            Altitude-r18,
            h1-Hysteresis-r18                           HysteresisAltitude-r18,
            includeAltitudeUE-r18                       BOOLEAN,
            simulMultiTriggerSingleMeasReport-r18       BOOLEAN
        },
        eventA3H2-r18                              SEQUENCE {
            a3-Offset-r18                               MeasTriggerQuantityOffset,
            reportOnLeave-r18                           BOOLEAN,
            a3-Hysteresis-r18                           Hysteresis,
            timeToTrigger-r18                           TimeToTrigger,
            useAllowedCellList-r18                      BOOLEAN,
            h2-Threshold-r18                            Altitude-r18,
            h2-Hysteresis-r18                           HysteresisAltitude-r18,
            includeAltitudeUE-r18                       BOOLEAN,
            simulMultiTriggerSingleMeasReport-r18       BOOLEAN
        },
        eventA4H1-r18                              SEQUENCE {
            a4-Threshold-r18                            MeasTriggerQuantity,
            reportOnLeave-r18                           BOOLEAN,
            a4-Hysteresis-r18                           Hysteresis,
            timeToTrigger-r18                           TimeToTrigger,
            useAllowedCellList-r18                      BOOLEAN,
            h1-Threshold-r18                            Altitude-r18,
            h1-Hysteresis-r18                           HysteresisAltitude-r18,
            includeAltitudeUE-r18                       BOOLEAN,
            simulMultiTriggerSingleMeasReport-r18       BOOLEAN
        },
        eventA4H2-r18                              SEQUENCE {
            a4-Threshold-r18                            MeasTriggerQuantity,
            reportOnLeave-r18                           BOOLEAN,
            a4-Hysteresis-r18                           Hysteresis,
            timeToTrigger-r18                           TimeToTrigger,
            useAllowedCellList-r18                      BOOLEAN,
            h2-Threshold-r18                            Altitude-r18,
            h2-Hysteresis-r18                           HysteresisAltitude-r18,
            includeAltitudeUE-r18                       BOOLEAN,
            simulMultiTriggerSingleMeasReport-r18       BOOLEAN
        },
        eventA5H1-r18                              SEQUENCE {
            a5-Threshold1-r18                           MeasTriggerQuantity,
            a5-Threshold2-r18                           MeasTriggerQuantity,
            reportOnLeave-r18                           BOOLEAN,
            a5-Hysteresis-r18                           Hysteresis,
            timeToTrigger-r18                           TimeToTrigger,
            useAllowedCellList-r18                      BOOLEAN,
            h1-Threshold-r18                            Altitude-r18,
            h1-Hysteresis-r18                           HysteresisAltitude-r18,
            includeAltitudeUE-r18                       BOOLEAN,
            simulMultiTriggerSingleMeasReport-r18       BOOLEAN
        },
        eventA5H2-r18                             SEQUENCE {
            a5-Threshold1-r18                           MeasTriggerQuantity,
            a5-Threshold2-r18                           MeasTriggerQuantity,
            reportOnLeave-r18                           BOOLEAN,
            a5-Hysteresis-r18                           Hysteresis,
            timeToTrigger-r18                           TimeToTrigger,
            useAllowedCellList-r18                      BOOLEAN,
            h2-Threshold-r18                            Altitude-r18,
            h2-Hysteresis-r18                           HysteresisAltitude-r18,
            includeAltitudeUE-r18                       BOOLEAN,
            simulMultiTriggerSingleMeasReport-r18       BOOLEAN
        }
        ]]
    },
    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
    ]],
    [[
    numberOfTriggeringCells-r18                 INTEGER (2..maxCellReport)                                     OPTIONAL,   -- Need R
    cellIndividualOffsetList-r18                SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellIndividualOffsetList-r18 OPTIONAL  -- Need R
    ]] , [[
	reportAddCandMeas-v18xx                          ENUMERATED {setup}                                             OPTIONAL   -- Need R
]]


}

PeriodicalReportConfig ::=                  SEQUENCE {
    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,
    useAllowedCellList                          BOOLEAN,
    ...,
    [[
    measRSSI-ReportConfig-r16                   MeasRSSI-ReportConfig-r16                                      OPTIONAL,   -- Need R
    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
    ul-DelayValueConfig-r16                     SetupRelease { UL-DelayValueConfig-r16 }                       OPTIONAL,   -- Need M
    reportAddNeighMeas-r16                      ENUMERATED {setup}                                             OPTIONAL    -- Need R
    ]],
    [[
    ul-ExcessDelayConfig-r17                    SetupRelease { UL-ExcessDelayConfig-r17 }                      OPTIONAL,   -- Need M
    coarseLocationRequest-r17                   ENUMERATED {true}                                              OPTIONAL,   -- Need R
    reportQuantityRelay-r17                     SL-MeasReportQuantity-r16                                      OPTIONAL    -- Need R
    ]]
}

NR-RS-Type ::=                              ENUMERATED {ssb, csi-rs}

MeasTriggerQuantity ::=                     CHOICE {
    rsrp                                        RSRP-Range,
    rsrq                                        RSRQ-Range,
    sinr                                        SINR-Range
}

MeasTriggerQuantityOffset ::=               CHOICE {
    rsrp                                        INTEGER (-30..30),
    rsrq                                        INTEGER (-30..30),
    sinr                                        INTEGER (-30..30)
}


MeasReportQuantity ::=                      SEQUENCE {
    rsrp                                        BOOLEAN,
    rsrq                                        BOOLEAN,
    sinr                                        BOOLEAN
}

MeasRSSI-ReportConfig-r16 ::=               SEQUENCE {
    channelOccupancyThreshold-r16               RSSI-Range-r16         OPTIONAL   -- Need R
}

CLI-EventTriggerConfig-r16 ::=              SEQUENCE {
    eventId-r16                                 CHOICE {
        eventI1-r16                                 SEQUENCE {
            i1-Threshold-r16                            MeasTriggerQuantityCLI-r16,
            reportOnLeave-r16                           BOOLEAN,
            hysteresis-r16                              Hysteresis,
            timeToTrigger-r16                           TimeToTrigger
        },
    ...
    },
    reportInterval-r16                          ReportInterval,
    reportAmount-r16                            ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    maxReportCLI-r16                            INTEGER (1..maxCLI-Report-r16),
    ...
}

CLI-PeriodicalReportConfig-r16 ::=          SEQUENCE {
    reportInterval-r16                          ReportInterval,
    reportAmount-r16                            ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    reportQuantityCLI-r16                       MeasReportQuantityCLI-r16,
    maxReportCLI-r16                            INTEGER (1..maxCLI-Report-r16),
    ...
}

RxTxPeriodical-r17  ::=                     SEQUENCE {
    rxTxReportInterval-r17                      RxTxReportInterval-r17                             OPTIONAL,   -- Need R
    reportAmount-r17                            ENUMERATED {r1, infinity, spare6, spare5, spare4, spare3, spare2, spare1},
    ...
}

RxTxReportInterval-r17 ::= ENUMERATED {ms80,ms120,ms160,ms240,ms320,ms480,ms640,ms1024,ms1280,ms2048,ms2560,ms5120,spare4,spare3,spare2,spare1}

MeasTriggerQuantityCLI-r16 ::=              CHOICE {
    srs-RSRP-r16                                SRS-RSRP-Range-r16,
    cli-RSSI-r16                                CLI-RSSI-Range-r16
}

MeasReportQuantityCLI-r16 ::=               ENUMERATED {srs-rsrp, cli-rssi}

ReportOnScellActivation-r18 ::=             SEQUENCE {
    rsType                                      NR-RS-Type,
    reportQuantityRS-Indexes                    MeasReportQuantity,
    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport),
    includeBeamMeasurements                     BOOLEAN
}

CellIndividualOffsetList-r18 ::=    SEQUENCE {
    physCellId-r18                      PhysCellId,
    cellIndividualOffset-r18            Q-OffsetRangeList
}

-- TAG-REPORTCONFIGNR-STOP
-- ASN1STOP


	[bookmark: _Hlk158819271]EventTriggerConfig field descriptions

	reportAddCandMeas
Indicates that the UE shall include the best candidate cells for the configured frequency




MeasResults ::=                         SEQUENCE {
    measId                                  MeasId,
    measResultServingMOList                 MeasResultServMOList,
    measResultNeighCells                    CHOICE {
        measResultListNR                        MeasResultListNR,
        ...,
        measResultListEUTRA                     MeasResultListEUTRA,
        measResultListUTRA-FDD-r16              MeasResultListUTRA-FDD-r16,
        sl-MeasResultsCandRelay-r17             OCTET STRING        -- Contains PC5 SL-MeasResultListRelay-r17
    }                                                                                                                   OPTIONAL,
    ...,
    [[
    measResultServFreqListEUTRA-SCG         MeasResultServFreqListEUTRA-SCG                                             OPTIONAL,
    measResultServFreqListNR-SCG            MeasResultServFreqListNR-SCG                                                OPTIONAL,
    measResultSFTD-EUTRA                    MeasResultSFTD-EUTRA                                                        OPTIONAL,
    measResultSFTD-NR                       MeasResultCellSFTD-NR                                                       OPTIONAL
     ]],
     [[
    measResultCellListSFTD-NR               MeasResultCellListSFTD-NR                                                   OPTIONAL
    ]],
    [[
    measResultForRSSI-r16                   MeasResultForRSSI-r16                                                       OPTIONAL,
    locationInfo-r16                        LocationInfo-r16                                                            OPTIONAL,
    ul-PDCP-DelayValueResultList-r16        UL-PDCP-DelayValueResultList-r16                                            OPTIONAL,
    measResultsSL-r16                       MeasResultsSL-r16                                                           OPTIONAL,
    measResultCLI-r16                       MeasResultCLI-r16                                                           OPTIONAL
    ]],
    [[
    measResultRxTxTimeDiff-r17              MeasResultRxTxTimeDiff-r17                                                  OPTIONAL,
    sl-MeasResultServingRelay-r17           OCTET STRING                                                                OPTIONAL,
                                                                                          -- Contains PC5 SL-MeasResultRelay-r17
    ul-PDCP-ExcessDelayResultList-r17       UL-PDCP-ExcessDelayResultList-r17                                           OPTIONAL,
    coarseLocationInfo-r17                  OCTET STRING                                                                OPTIONAL
    ]],
    [[
    altitudeUE-r18                          Altitude-r18                                                                OPTIONAL,
	]],
	[[
	measResultCandFreqListNR-v18xx		    MeasResultCandFreqListNR-v18xx
 OPTIONAL
    ]]
}
MeasResultServMOList ::=                SEQUENCE (SIZE (1..maxNrofServingCells)) OF MeasResultServMO

MeasResultServMO ::=                    SEQUENCE {
    servCellId                              ServCellIndex,
    measResultServingCell                   MeasResultNR,
    measResultBestNeighCell                 MeasResultNR                                                                OPTIONAL,
    ...
}

MeasResultListNR ::=                    SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR

MeasResultNR ::=                        SEQUENCE {
    physCellId                              PhysCellId                                                                  OPTIONAL,
    measResult                              SEQUENCE {
        cellResults                             SEQUENCE{
            resultsSSB-Cell                         MeasQuantityResults                                                 OPTIONAL,
            resultsCSI-RS-Cell                      MeasQuantityResults                                                 OPTIONAL
        },
        rsIndexResults                          SEQUENCE{
            resultsSSB-Indexes                      ResultsPerSSB-IndexList                                             OPTIONAL,
            resultsCSI-RS-Indexes                   ResultsPerCSI-RS-IndexList                                          OPTIONAL
        }                                                                                                               OPTIONAL
    },
    ...,
    [[
    cgi-Info                                CGI-InfoNR                                                                  OPTIONAL
    ]] ,
    [[
    choCandidate-r17                        ENUMERATED {true}                                                           OPTIONAL,
    choConfig-r17                           SEQUENCE (SIZE (1..2)) OF CondTriggerConfig-r16                             OPTIONAL,
    triggeredEvent-r17                      SEQUENCE {
        timeBetweenEvents-r17                   TimeBetweenEvent-r17                                                    OPTIONAL,
        firstTriggeredEvent                     ENUMERATED {condFirstEvent, condSecondEvent}                            OPTIONAL
        }                                                                                                               OPTIONAL
    ]]
}

MeasResultListEUTRA ::=                 SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA

MeasResultEUTRA ::=                     SEQUENCE {
    eutra-PhysCellId                        PhysCellId,
    measResult                              MeasQuantityResultsEUTRA,

    cgi-Info                                CGI-InfoEUTRA                                                               OPTIONAL,
    ...
}

MultiBandInfoListEUTRA ::=              SEQUENCE (SIZE (1..maxMultiBands)) OF FreqBandIndicatorEUTRA

MeasQuantityResults ::=                 SEQUENCE {
    rsrp                                    RSRP-Range                                                                  OPTIONAL,
    rsrq                                    RSRQ-Range                                                                  OPTIONAL,
    sinr                                    SINR-Range                                                                  OPTIONAL
}

MeasQuantityResultsEUTRA ::=            SEQUENCE {
    rsrp                                    RSRP-RangeEUTRA                                                             OPTIONAL,
    rsrq                                    RSRQ-RangeEUTRA                                                             OPTIONAL,
    sinr                                    SINR-RangeEUTRA                                                             OPTIONAL
}

ResultsPerSSB-IndexList::=              SEQUENCE (SIZE (1..maxNrofIndexesToReport2)) OF ResultsPerSSB-Index

ResultsPerSSB-Index ::=                 SEQUENCE {
    ssb-Index                               SSB-Index,
    ssb-Results                             MeasQuantityResults                                                         OPTIONAL
}

ResultsPerCSI-RS-IndexList::=           SEQUENCE (SIZE (1..maxNrofIndexesToReport2)) OF ResultsPerCSI-RS-Index

ResultsPerCSI-RS-Index ::=              SEQUENCE {
    csi-RS-Index                            CSI-RS-Index,
    csi-RS-Results                          MeasQuantityResults                                                         OPTIONAL
}
MeasResultServFreqListEUTRA-SCG ::= SEQUENCE (SIZE (1..maxNrofServingCellsEUTRA)) OF MeasResult2EUTRA

MeasResultServFreqListNR-SCG ::= SEQUENCE (SIZE (1..maxNrofServingCells)) OF MeasResult2NR

MeasResultListUTRA-FDD-r16 ::=          SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultUTRA-FDD-r16

MeasResultUTRA-FDD-r16 ::=              SEQUENCE {
    physCellId-r16                          PhysCellIdUTRA-FDD-r16,
    measResult-r16                          SEQUENCE {
        utra-FDD-RSCP-r16                       INTEGER (-5..91)          OPTIONAL,
        utra-FDD-EcN0-r16                       INTEGER (0..49)           OPTIONAL
    }
}

MeasResultForRSSI-r16 ::=        SEQUENCE {
    rssi-Result-r16                  RSSI-Range-r16,
    channelOccupancy-r16             INTEGER (0..100)
}

MeasResultCLI-r16 ::=            SEQUENCE {
    measResultListSRS-RSRP-r16       MeasResultListSRS-RSRP-r16                                                         OPTIONAL,
    measResultListCLI-RSSI-r16       MeasResultListCLI-RSSI-r16                                                         OPTIONAL
}

MeasResultListSRS-RSRP-r16 ::=   SEQUENCE (SIZE (1.. maxCLI-Report-r16)) OF MeasResultSRS-RSRP-r16

MeasResultSRS-RSRP-r16 ::=       SEQUENCE {
    srs-ResourceId-r16               SRS-ResourceId,
    srs-RSRP-Result-r16              SRS-RSRP-Range-r16
}

MeasResultListCLI-RSSI-r16 ::=   SEQUENCE (SIZE (1.. maxCLI-Report-r16)) OF MeasResultCLI-RSSI-r16

MeasResultCLI-RSSI-r16 ::=       SEQUENCE {
    rssi-ResourceId-r16              RSSI-ResourceId-r16,
    cli-RSSI-Result-r16              CLI-RSSI-Range-r16
}

UL-PDCP-DelayValueResultList-r16 ::= SEQUENCE (SIZE (1..maxDRB)) OF UL-PDCP-DelayValueResult-r16

UL-PDCP-DelayValueResult-r16 ::= SEQUENCE {
    drb-Id-r16                       DRB-Identity,
    averageDelay-r16                 INTEGER (0..10000),
    ...
}

UL-PDCP-ExcessDelayResultList-r17 ::= SEQUENCE (SIZE (1..maxDRB)) OF UL-PDCP-ExcessDelayResult-r17
UL-PDCP-ExcessDelayResult-r17 ::= SEQUENCE {
    drb-Id-r17                        DRB-Identity,
    excessDelay-r17                   INTEGER (0..31),
    ...
}

TimeBetweenEvent-r17 ::= INTEGER (0..1023)
[[
MeasResultCandFreqListNR-v18xx	 ::= SEQUENCE (SIZE (1..maxNrofCondCells-r16)) OF MeasResult2NR
]]


-- TAG-MEASRESULTS-STOP
-- ASN1STOP


	MeasResults field descriptions

	measResultCandFreqListNR 
This field indicates a set of measurement results made on candidate frequencies for different from the frequency of a serving cell which may be the SpCell or an SCell of an MCG or SCG. A candidate frequency is indicated by the frequency measResult2MR. 
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1>	set the servCellId within measResultServingMOList to include each NR serving cell that is configured with servingCellMO, if any;
1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
2>	for each serving cell configured with servingCellMO, include beam measurement information according to the associated reportConfig as described in 5.5.5.2;
1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:
2>	for each measObjectId referenced in the measIdList which is also referenced with servingCellMO, other than the measObjectId corresponding with the measId that triggered the measurement reporting:
3>	if the measObjectNR indicated by the servingCellMO includes the RS resource configuration corresponding to the rsType indicated in the reportConfig:
4>	set the measResultBestNeighCell within measResultServingMOList to include the physCellId and the available measurement quantities based on the reportQuantityCell and rsType indicated in reportConfig of the non-serving cell corresponding to the concerned measObjectNR with the highest measured RSRP if RSRP measurement results are available for cells corresponding to this measObjectNR, otherwise with the highest measured RSRQ if RSRQ measurement results are available for cells corresponding to this measObjectNR, otherwise with the highest measured SINR;
4>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
5>	for each best non-serving cell included in the measurement report:
6>	include beam measurement information according to the associated reportConfig as described in 5.5.5.2;
1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddCandMeas:
2>	for each measObjectId referenced in the measIdList which is also referenced by the MeasId in condExecutionCondPSCell-r18:
3>	if the measObjectNR indicated by the condExecutionCondPSCell-r18 includes the RS resource configuration corresponding to the rsType indicated in the reportConfig:
4>	set the measResultNeighCellListNR within measResultCandFreqListNR to include the physCellId and the available measurement quantities based on the reportQuantityCell and rsType indicated in reportConfig of the non-serving cell corresponding to the concerned measObjectNR with the highest measured RSRP if RSRP measurement results are available for cells corresponding to this measObjectNR, otherwise with the highest measured RSRQ if RSRQ measurement results are available for cells corresponding to this measObjectNR, otherwise with the highest measured SINR;
4>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
5>	for each best non-serving cell included in the measurement report:
6>	include beam measurement information according to the associated reportConfig as described in 5.5.5.2;
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