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5.5.2
Measurement configuration

5.5.2.1
General

The network applies the procedure as follows:

-
to ensure that, whenever the UE has a measConfig or scg-MeasConfigNR , it includes a measObject for the SpCell and for each NR SCell to be measured;

-
to configure at most one measurement identity using a reporting configuration with the reportType set to reportCGI;
-
to ensure that, for all SSB based reporting configurations have at most one measurement object with the same ssbFrequency and ssbSubcarrierSpacing;
The UE shall:

1>
if the received measConfig or scg-MeasConfigNR includes the measObjectToRemoveList:

2>
perform the measurement object removal procedure as specified in 5.5.2.4;

1>
if the received measConfig or scg-MeasConfigNR includes the measObjectToAddModList:

2>
perform the measurement object addition/modification procedure as specified in 5.5.2.5;

1>
if the received measConfig or scg-MeasConfigNR includes the reportConfigToRemoveList:

2>
perform the reporting configuration removal procedure as specified in 5.5.2.6;

1>
if the received measConfig or scg-MeasConfigNR includes the reportConfigToAddModList:

2>
perform the reporting configuration addition/modification procedure as specified in 5.5.2.7;

1>
if the received measConfig or scg-MeasConfigNR includes the quantityConfig:

2>
perform the quantity configuration procedure as specified in 5.5.2.8;

1>
if the received measConfig or scg-MeasConfigNR includes the measIdToRemoveList:

2>
perform the measurement identity removal procedure as specified in 5.5.2.2;

1>
if the received measConfig or scg-MeasConfigNR includes the measIdToAddModList:

2>
perform the measurement identity addition/modification procedure as specified in 5.5.2.3;

1>
if the received measConfig or scg-MeasConfigNR includes the measGapConfig:

2>
perform the measurement gap configuration procedure as specified in 5.5.2.9;

1>
if the received measConfig or scg-MeasConfigNR includes the measGapSharingConfig:

2>
perform the measurement gap sharing configuration procedure as specified in 5.5.2.11;

1>
if the received measConfig or scg-MeasConfigNR includes the s-MeasureConfig:

2>
if s-MeasureConfig is set to ssb-RSRP, set parameter ssb-RSRP of s-MeasureConfig within VarMeasConfig to the lowest value of the RSRP ranges indicated by the received value of s-MeasureConfig;
2>
else, set parameter csi-RSRP of s-MeasureConfig within VarMeasConfig to the lowest value of the RSRP ranges indicated by the received value of s-MeasureConfig.

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.
If the UE is configured with NR-DC, the UE shall set the measResults for the measurement results corresponding to the MN measurement configuration and set the scg-MeasResults for the measurement result corresponding to the SN  measurement configuration.
For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults or scg-MeasResultsNR 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>
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.
6.2.2
Message definitions

–
RRCReconfiguration
The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including and security configuration.

Signalling radio bearer: SRB1 or SRB3

RLC-SAP: AM

Logical channel: DCCH

Direction: Network to UE

RRCReconfiguration message

-- ASN1START

-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::=              SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

        rrcReconfiguration                  RRCReconfiguration-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

RRCReconfiguration-IEs ::=          SEQUENCE {

    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M

    secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M

    measConfig                              MeasConfig                                                             OPTIONAL, -- Need M

    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,

    nonCriticalExtension                    RRCReconfiguration-v1530-IEs                                           OPTIONAL
}

RRCReconfiguration-v1530-IEs ::=            SEQUENCE {

    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M

    fullConfig                              ENUMERATED {true}                                                      OPTIONAL, -- Cond FullConfig

    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message                     OPTIONAL, -- Cond nonHO

    masterKeyUpdate                         MasterKeyUpdate                                                        OPTIONAL, -- Cond MasterKeyChange

    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                         OPTIONAL, -- Need N

    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N

    otherConfig                             OtherConfig                                                           OPTIONAL,   -- Need N

    nonCriticalExtension                    RRCReconfiguration-vXX-IEs OPTIONAL
}

RRCReconfiguration-vXX-IEs ::=            SEQUENCE {

    scg-MeasConfigNR                         OCTET STRING (CONTAINING MeasConfig)                              OPTIONAL, -- Need M

    nonCriticalExtension                    SEQUENCE {}
}

MasterKeyUpdate ::=                 SEQUENCE {

    keySetChangeIndicator           BOOLEAN,   

    nextHopChainingCount            NextHopChainingCount,

    nas-Container                   OCTET STRING                                                    


OPTIONAL,    -- Cond securityNASC

    ...

}

-- TAG-RRCRECONFIGURATION-STOP

-- ASN1STOP

	RRCReconfiguration-IEs field descriptions

	dedicatedNAS-MessageList

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list. 

	fullConfig

Indicates that the full configuration option is applicable for the RRCReconfiguration message.

	keySetChangeIndicator

True is used in an intra-cell handover when a KgNB key is derived from a KAMF key taken into use through the latest successful NAS SMC procedure, or N2 handover procedure with KAMF change, as described in TS 33.501 [11] for KgNB re-keying. False is used in an intra-NR handover when the new KgNB key is obtained from the current KgNB key or from the NH as described in TS 33.501 [11].

	masterCellGroup
Configuration of master cell group.

	nas-Container 
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS- security after inter-system handover to NR. The content is defined in TS 24.501.

	nextHopChainingCount

Parameter NCC: See TS 33.501 [11]

	radioBearerConfig
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. In EN-DC this field may only be present if the RRCReconfiguration is transmitted over SRB3.

	secondaryCellGroup
Configuration of secondary cell group (EN-DC).

	scg-MeasConfigNR
This field is usded to transfer the MeasConfig from SN in NR-DC


	Conditional Presence
	Explanation

	nonHO
	The field is not present in case of reconfiguration with sync within NR or to NR; otherwise it is optionally present, need N.

	securityNASC
	This field is mandatory present in case of inter system handover. Otherwise the field is optionally present, need N.

	MasterKeyChange
	This field is mandatory present in case the security algorithms are modified (as indicated in SecurityAlgorithmConfig in SecurityConfig, included in the received RadioBearerConfig). Else if ReconfigurationWithSync is included, this field is optionally present, need N, otherwise the field is absent.

	FullConfig
	It is optionally present, Need N, during reconfiguration with sync and also in first reconfiguration after reestablishment. It is not present otherwise.


–
MeasurementReport
The MeasurementReport message is used for the indication of measurement results.
Signalling radio bearer: SRB1, SRB3

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to Network
MeasurementReport message

-- ASN1START

-- TAG-MEASUREMENTREPORT-START

MeasurementReport ::=               SEQUENCE {

    criticalExtensions                  CHOICE {

        measurementReport                   MeasurementReport-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

MeasurementReport-IEs ::=           SEQUENCE {

    measResults                         MeasResults,

    lateNonCriticalExtension                OCTET STRING                                                            OPTIONAL,

    nonCriticalExtension                    MeasurementReport-vxx-IEs OPTIONAL
}
MeasurementReport-IEs ::=           SEQUENCE {

    scg-MeasResultsNR                         OCTET STRING (CONTAINING MeasResults),

    lateNonCriticalExtension                OCTET STRING                                                            OPTIONAL,

    nonCriticalExtension                    SEQUENCE{}                                                              OPTIONAL
}

-- TAG-MEASUREMENTREPORT-STOP

-- ASN1STOP

	MeasurementReport-IEs field descriptions

	scg-MeasResultsNR
This field is usded to transfer the MeasResults to SN in NR-DC


