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FIRST CHANGE
5.5.5
Measurement reporting

5.5.5.1
General
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a) Figure 5.5.5.1-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to the network. The UE shall initiate this procedure only after successful security activation.

For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:

1>
set the measId to the measurement identity that triggered the measurement reporting;

1>
set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the available SINR for each configured serving cell derived based on the rsType indicated in the associated reportConfig;

1>
set the measResultServingCell within measResultServingMOList to include for each NR serving cell that is configured with servingCellMO, if any, the servCellId;

1>
if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRsIndexes and maxNrofRSIndexesToReport:

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>
in NE-DC, if the reportType is set to eventTriggered and the eventID is set to eventA3 or eventA4 or eventA5 or eventB1 or eventB2:
2>
if there is at least one E-UTRA serving frequency, include the measResultServingMOList-EUTRA with an entry for each E-UTRA serving frequency  and set each entry as follows:
3>
set carrierFreq to the E-UTRA carrier frequency;

3> include in measResultServingCell-EUTRA the PCI and the available results of the E-UTRA serving cell on this frequency, according to TS 36.331[10];
3>
if the reportConfig includes reportAddNeighMeas and, for eventB1 or eventB2, if the E-UTRA serving frequency is different from the E-UTRA frequency in the measObject associated with this measId:

4>
include in measResultBestNeighCell-EUTRA the PCI and the available results of the best non-serving E-UTRA cell on the concerned serving frequency, according to TS 36.331[10]:
1>
if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:

2>for each serving cell measObjectId referenced in the measIdList, other than the measObjectIdcorresponding with the measId that triggered the measurement reporting:

3>
set the measResultBestNeighCell within measResultServingMOList to include the physCellId and the available measurement quantities based on the reportQuantityCelland rsTypeindicated in reportConfig of the non-serving cell corresponding to the concerned measObjectNRwith 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;

3>
if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRsIndexes and maxNrofRSIndexesToReport:

4>
for each best non-serving cell included in the measurement report:

5>include beam measurement information according to the associated reportConfig as described in 5.5.5.2;

1>
if there is at least one applicable neighbouring cell to report:

2>
set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:

3>
if the reportType is set to eventTriggered:

4>
include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;

3>
else:

4>
include the applicable cells for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;

4>
if reportQuantityRsIndexesand maxNrofRSIndexesToReport are configured, include beam measurement information as described in 5.5.5.2;

3>
for each cell that is included in the measResultNeighCells, include the physCellId;

3>
if the reportType is set to eventTriggered:

4>
for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:

5>
if the measObject associated with this measId concerns NR:

6>
if rsType in the associated reportConfig is set to ssb:

7>
set resultsSSB-Cell within the measResult to include the SS/PBCH block based quantity(ies) indicated in the reportQuantityCell within the concerned reportConfig, in order of decreasing trigger quantity, i.e. the best cell is included first:

8>
if reportQuantityRsIndexesand maxNrofRSIndexesToReport are configured, include beam measurement information as described in 5.5.5.2;

6>
else if rsType in the associated reportConfig is set to csi-rs:

7>
set resultsCSI-RS-Cell within the measResult to include the CSI-RS based quantity(ies) indicated in the reportQuantityCell within the concerned reportConfig, in order of decreasing trigger quantity, i.e. the best cell is included first:

8>
if reportQuantityRsIndexesand maxNrofRSIndexesToReport are, include beam measurement information as described in 5.5.5.2;

5>
if the measObject associated with this measId concerns E-UTRA:

6>
set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfigInterRAT in order of decreasing E-UTRA trigger quantity, i.e. the best cell is included first;

3>
if the reportType is set to periodical:

4>
if a single reporting quantity is set to TRUE in reportQuantityRsIndexes;

5>
consider the configured single quantity as the sorting quantity;

4>
else:

5>
if rsrp is set to TRUE;

6>
consider RSRP as the sorting quantity;

5>
else:

6>
consider RSRQ as the sorting quantity;

3>
if the reportType is set to reportCGI:

4>
if the cell indicated by cellForWhichToReportCGI is an NR cell:

5>
if all mandatory fields of the cgi-Info for the concerned cell have been obtained:

6>
include the plmn-IdentityInfoList including plmn-IdentityList, trackingAreaCode (if available), ranac (if available) and cellIdentity for each entry of the plmn-IdentityInfoList;

6>
include frequencyBandList if available;

5>
else if MIB indicates the SIB1 is not broadcast:

6>
include the noSIB1 including the ssb-SubcarrierOffset and pdcch-ConfigSIB1 obtained from MIB of the concerned cell;

4>
if the cell indicated by cellForWhichToReportCGI is an EUTRA cell:

5>
if all mandatory fields of the cgi-Info-EPC for the concerned cell have been obtained:

6>
include in the cgi-Info-EPC the fields broadcasted in EUTRA SystemInformationBlockType1 associated to EPC;

5>
if UE is E-UTRA/5GC capable and all mandatory fields of the cgi-Info-5GC for the concerned cell have been obtained:

6>
include in the cgi-Info-5GC the fields broadcasted in EUTRA SystemInformationBlockType1 associated to 5GC;

5>
include the freqBandIndicator;

5>
if the cell broadcasts the multiBandInfoList, include the multiBandInfoList;

5>
if the cell broadcasts the freqBandIndicatorPriority, include the freqBandIndicatorPriority;

1>
increment the numberOfReportsSent as defined within the VarMeasReportList for this measId by 1;

1>
stop the periodical reporting timer, if running;

1>
if the numberOfReportsSent as defined within the VarMeasReportList for this measId is less than the reportAmount as defined within the corresponding reportConfig for this measId:

2>
start the periodical reporting timer with the value of reportInterval as defined within the corresponding reportConfig for this measId;

1>
else:

2>
if the reportType is set to periodical:

3>
remove the entry within the VarMeasReportList for this measId;

3>
remove this measId from the measIdList within VarMeasConfig;

1>
if the UE is configured with EN-DC:

2>
if SRB3 is configured:

3>
submit the MeasurementReport message via SRB3 to lower layers for transmission, upon which the procedure ends;

2>
else:

3>
submit the MeasurementReport message via the EUTRA MCG embedded in E-UTRA RRC message ULInformationTransferMRDC as specified in TS 36.331 [10].

1>
else:

2>
submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends.
NEXT CHANGE
6.3.2
Radio resource control information elements

–
MeasResults

The IE MeasResults covers measured results for intra-frequency, inter-frequency, and inter-RAT mobility.

MeasResults information element

-- ASN1START

-- TAG-MEAS-RESULTS-START

MeasResults ::=                         SEQUENCE {

    measId                                  MeasId,

    measResultServingMOList                 MeasResultServMOList,

    measResultNeighCells                    CHOICE {

        measResultListNR                        MeasResultListNR,

        ...,

        measResultListEUTRA                     MeasResultListEUTRA

    }                                                                                                                   OPTIONAL,

...,

    [[

measResultServingMOList-EUTRA              MeasResultServList-EUTRA,

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-Info                                                                    OPTIONAL
    ]]

}

MeasResultListEUTRA ::=                 SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA
MeasResultServList-EUTRA ::=                 SEQUENCE (SIZE (1.. maxNrofServingCells)) OF MeasResultServ-EUTRA

MeasResultServ-EUTRA ::=                 SEQUENCE {

carrierFreq                         
ARFCN-ValueEUTRA,

measResultServingCell-EUTRA



MeasResultEUTRA



OPTIONAL,


measResultBestNeighCell-EUTRA


MeasResultEUTRA



OPTIONAL,


...
}

MeasResultEUTRA ::=                     SEQUENCE {

    physCellId                              PhysCellId,

    measResult                              MeasQuantityResultsEUTRA,

    cgi-Info                                SEQUENCE {

        cgi-info-EPC                            SEQUENCE {

            cgi-info-EPC-legacy                     CellAccessRelatedInfo-EUTRA-EPC,

            cgi-info-EPC-list                       SEQUENCE (SIZE (1..maxPLMN)) OF CellAccessRelatedInfo-EUTRA-EPC     OPTIONAL
        } OPTIONAL,

        cgi-info-5GC                            SEQUENCE (SIZE (1..maxPLMN)) OF CellAccessRelatedInfo-EUTRA-5GC         OPTIONAL,

        freqBandIndicator                       FreqBandIndicatorEUTRA,

        multiBandInfoList                       MultiBandInfoListEUTRA                                                  OPTIONAL,

        freqBandIndicatorPriority               ENUMERATED {true}                                                       OPTIONAL
    }                                                                                                                   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
}

-- TAG-MEAS-RESULTS-STOP

-- ASN1STOP

	MeasResultServFreq field descriptions

	measResultBestNeighCell
Measured results of the best detected neighbour cell on the corresponding serving frequency.

	cgi-info-EPC-legacy


This field includes the cellAccessRelatedInfo of 36.331 [X].

	cgi-info-EPC-list

This field includes the cellAccessRelatedInfoList-r14 of 36.331 [X].


Editor's Note: FFS locationInfo.

	MeasResults field descriptions

	csi-rs-Index

CSI-RS resource index associated to the measurement information to be reported.

	measId

Identifies the measurement identity for which the reporting is being performed.

	measResult

Measured results of an NR cell.

	measResultListNR

List of measured results for the maximum number of reported best cells for an NR measurement identity.

	measResultServingMOList

Measured results of measured cells with reference signals indicated in the serving cell measurement objects including measurement results of SpCell, configured SCell(s) and best neighbouring cell within measured cells with reference signals indicated in on each serving cell measurement object.

	measResultServingMOList-EUTRA
Measured results of SN E-UTRAN serving frequencies.

	resultsCSI-RS-Indexes

List of measurement information per CSI-RS resource index of an NR cell.

	resultsSSB-Indexes

List of measurement information per SS/PBCH index of an NR cell.

	resultsCSI-RS-Cell

Cell level measurement results (e.g. RSRP, RSRQ, SINR) to be reported derived from CSI-RS measurements.

	resultsSSB-Cell

Cell level measurement results (e.g. RSRP, RSRQ, SINR) to be reported derived on SS/PBCH block measurements.

	rsrp

Measured SS-RSRP or CSI-RSRP results as defined in TS 38.215 [9], either per NR cell from the L1 filter(s) or per (SS/PBCH)/(CSI-RS) index as specified in 5.5.3.3a.

	rsrq

Measured SS-RSRQ or CSI-RSRQ results as defined in TS 38.215 [9], either per NR cell from the L1 filter(s) or per (SS/PBCH)/(CSI-RS) index as specified in 5.5.3.3a.

	sinr

Measured SS-SINR or CSI-SINR results as defined in TS 38.215 [9], either per NR cell from the L1 filter(s) or per (SS/PBCH)/(CSI-RS) index as specified in 5.5.3.3a.

	ssb-Index

SS/PBCH block index associated to the measurement information to be reported.


NEXT CHANGE
11.2
Inter-node RRC messages

11.2.1
General

This section specifies RRC messages that are sent either across the X2-, Xn- or the NG-interface, either to or from the gNB, i.e. a single 'logical channel' is used for all RRC messages transferred across network nodes. The information could originate from or be destined for another RAT.

-- ASN1START

-- TAG_NR-INTER-NODE-DEFINITIONS-START

NR-InterNodeDefinitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

    ARFCN-ValueNR,

    ARFCN-ValueEUTRA,

    CellIdentity,

    CSI-RS-Index,

    FreqBandIndicatorNR,

    GapConfig,

    maxBandComb,

    maxBands,

    maxFeatureSetsPerBand,

    maxFreqIDC-MRDC,

    maxNrofCombIDC,

    maxNrofSCells,

    maxNrofServingCells,

    maxNrofServingCells-1,

    maxNrofServingCellsEUTRA,

    maxNrofIndexesToReport,

    MeasQuantityResults,

    MeasResultSCG-Failure,

    MeasResultCellListSFTD,

    MeasResultList2NR,

    P-Max,

    PhysCellId,

    RadioBearerConfig,

    RAN-NotificationAreaInfo,

    RRCReconfiguration,

    ServCellIndex,

    SetupRelease,

    SSB-Index,

    SSB-MTC,

    SS-RSSI-Measurement,

    ShortMAC-I,

    SubcarrierSpacing,

UE-CapabilityRAT-ContainerList,
maxFreq,
MeasQuantityResultsEUTRA
FROM NR-RRC-Definitions;

-- TAG_NR-INTER-NODE-DEFINITIONS-STOP

-- ASN1STOP

11.2.2
Message definitions

–
HandoverPreparationInformation
This message is used to transfer the NR RRC information used by the target gNB during handover preparation, including UE capability information.

Direction: source gNB/source RAN to target gNB.

HandoverPreparationInformation message

-- ASN1START

-- TAG-HANDOVER-PREPARATION-INFORMATION-START

HandoverPreparationInformation ::=  SEQUENCE {

    criticalExtensions                  CHOICE {

        c1                                  CHOICE{

            handoverPreparationInformation      HandoverPreparationInformation-IEs,

            spare3 NULL, spare2 NULL, spare1 NULL
        },

        criticalExtensionsFuture            SEQUENCE {}

    }

}

HandoverPreparationInformation-IEs ::= SEQUENCE {

    ue-CapabilityRAT-List               UE-CapabilityRAT-ContainerList,

    sourceConfig                        AS-Config       OPTIONAL, -- Cond HO

    rrm-Config                          RRM-Config              OPTIONAL,

    as-Context                          AS-Context              OPTIONAL,

    nonCriticalExtension                SEQUENCE {}             OPTIONAL
}

AS-Config ::=             SEQUENCE {

    rrcReconfiguration                  OCTET STRING (CONTAINING RRCReconfiguration),

    ...
}

AS-Context ::=                          SEQUENCE {

    reestablishmentInfo             ReestablishmentInfo                     OPTIONAL,

    configRestrictInfo                  ConfigRestrictInfoSCG                       OPTIONAL,

    ...,

    [[  ran-NotificationAreaInfo            RAN-NotificationAreaInfo    OPTIONAL
    ]]

}

ReestablishmentInfo ::=             SEQUENCE {

    sourcePhysCellId                        PhysCellId,

    targetCellShortMAC-I                    ShortMAC-I,

    additionalReestabInfoList               ReestabNCellInfoList                    OPTIONAL
}

ReestabNCellInfoList ::=        SEQUENCE ( SIZE (1..maxCellPrep) ) OF ReestabNCellInfo

ReestabNCellInfo::=
SEQUENCE{

    cellIdentity                            CellIdentity,

    key-gNodeB-Star                         BIT STRING (SIZE (256)),

    shortMAC-I                              ShortMAC-I

}

RRM-Config ::=              SEQUENCE {

    ue-InactiveTime             ENUMERATED {

                                    s1, s2, s3, s5, s7, s10, s15, s20,

                                    s25, s30, s40, s50, min1, min1s20c, min1s40,

                                    min2, min2s30, min3, min3s30, min4, min5, min6,

                                    min7, min8, min9, min10, min12, min14, min17, min20,

                                    min24, min28, min33, min38, min44, min50, hr1,

                                    hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,

                                    hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,

                                    day2hr12, day3, day4, day5, day7, day10, day14, day19,

                                    day24, day30, dayMoreThan30}        OPTIONAL,

    candidateCellInfoList       MeasResultList2NR       OPTIONAL,

    ...,
    [[  candidateCellInfoList-EUTRA            CandidateCellInfoList-EUTRA    OPTIONAL
    ]]

}
CandidateCellInfoList-EUTRA ::=        SEQUENCE ( SIZE (1..maxFreq) ) OF CandidateCellInfo-EUTRA
CandidateCellInfoList-EUTRA ::=              SEQUENCE {


-- cellIdentification


physCellId




PhysCellId,


carrierFreq



ARFCN-ValueEUTRA,

-- available measurement results

measResult                              MeasQuantityResultsEUTRA
}

-- TAG-HANDOVER-PREPARATION-INFORMATION-STOP

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Context

Local RAN context required by the target gNB.

	sourceConfig

The radio resource configuration as used in the source cell.

	rrm-Config

Local RAN context used mainly for RRM purposes.

	ue-CapabilityRAT-List

The UE radio access related capabilities concerning RATs supported by the UE. FFS whether certain capabilities are mandatory to provide by source e.g. of target and/or source RAT.


	Conditional Presence
	Explanation

	HO
	The field is mandatory present in case of handover within NR; The field is optionally present in case of handover from E-UTRA connected to 5GC; otherwise the field is not present.


NOTE 2:
The following table indicates per source RAT whether RAT capabilities are included or not.

	Source RAT
	NR capabilites
	E-UTRA capabilities
	MR-DC capabilities

	NR
	Included
	May be included
	May be included

	E-UTRAN
	Included
	May be included
	May be included


	RRM-Config field descriptions

	candidateCellInfoList
A list of the best cells on each NR frequency for which measurement information was available

	candidateCellInfoList-EUTRA
A list of the best cells on each E-UTRAN frequency for which measurement information was available


