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5.5
Measurements

5.5.1
Introduction

The network may configure an RRC_CONNECTED UE to perform measurements and report them in accordance with the measurement configuration. The measurement configuration is provided by means of dedicated signalling i.e. using the RRCReconfiguration.

The network may configure the UE to perform the following types of measurements:

-
NR measurements;

-
Inter-RAT measurements of E-UTRA frequencies.

The network may configure the UE to report the following measurement information based on SS/PBCH block(s):

-
Measurement results per SS/PBCH block;

-
Measurement results per cell based on SS/PBCH block(s);

-
SS/PBCH block(s) indexes.

The network may configure the UE to report the following measurement information based on CSI-RS resources:

-
Measurement results per CSI-RS resource;

-
Measurement results per cell based on CSI-RS resource(s);

-
CSI-RS resource measurement identifiers.

The measurement configuration includes the following parameters:

1.
Measurement objects: A list of objects on which the UE shall perform the measurements.

-
For intra-frequency and inter-frequency measurements a measurement object indicates the frequency/time location and subcarrier spacing of reference signals to be measured. Associated with this measurement object, the network may configure a list of cell specific offsets, a list of 'blacklisted' cells and a list of 'whitelisted' cells. Blacklisted cells are not applicable in event evaluation or measurement reporting. Whitelisted cells are the only ones applicable in event evaluation or measurement reporting.

- 
The measObjectId  of the MO which corresponds to each serving cell is indicated by servingCellMO within the serving cell configuration.

-
For inter-RAT E-UTRA measurements a measurement object is a single EUTRA carrier frequency. Associated with this E-UTRA carrier frequency, the network can configure a list of cell specific offsets, a list of 'blacklisted' cells and a list of 'whitelisted' cells. Blacklisted cells are not applicable in event evaluation or measurement reporting. Whitelisted cells are the only ones applicable in event evaluation or measurement reporting.

2.
Reporting configurations: A list of reporting configurations where there can be one or multiple reporting configurations per measurement object. Each reporting configuration consists of the following:

-
Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be periodical or a single event description;.

-
RS type: The RS that the UE uses for beam and cell measurement results (SS/PBCH block or CSI-RS).

-
Reporting format: The quantities per cell and per beam that the UE includes in the measurement report (e.g. RSRP) and other associated information such as the maximum number of cells and the maximum number beams per cell to report.

3.
Measurement identities: A list of measurement identities where each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities, it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object. The measurement identity is also included in the measurement report that triggered the reporting, serving as a reference to the network.

4.
Quantity configurations: The quantity configuration defines the measurement filtering configuration used for all event evaluation and related reporting of that measurement type. For NR measurements, the network may configure up to 2 quantity configurations with a reference in the NR measurement object to the configuration that is to be used. In each configuration, different filter coefficients can be configured for different measurement quantities, for different RS types, and for measurements per cell and per beam.

5.
Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled.

A UE in RRC_CONNECTED maintains a measurement object list, a reporting configuration list, and a measurement identities list according to signalling and procedures in this specification. The measurement object list possibly includes NR intra-frequency object(s), NR inter-frequency object(s) and inter-RAT objects. Similarly, the reporting configuration list includes NR and inter-RAT reporting configurations. Any measurement object can be linked to any reporting configuration of the same RAT type. Some reporting configurations may not be linked to a measurement object. Likewise, some measurement objects may not be linked to a reporting configuration.

The measurement procedures distinguish the following types of cells:

1.
The NR serving cell(s) - these are the SpCell and one or more SCells.

2.
Listed cells - these are cells listed within the measurement object(s).

3.
Detected cells - these are cells that are not listed within the measurement object(s) but are detected by the UE on the SSB frequency(ies) and subcarrier spacing(s) indicated by the measurement object(s).

For NR measurement object(s), the UE measures and reports on the serving cell(s), listed cells and/or detected cells. For inter-RAT measurement object(s), the UE measures and reports on detected cells.
Whenever the procedural specification, other than contained in sub-clause 5.5.2, refers to a field it concerns a field included in the VarMeasConfig unless explicitly stated otherwise i.e. only the measurement configuration procedure covers the direct UE action related to the received measConfig.
…
5.5.4
Measurement report triggering

5.5.4.1
General

If security has been activated successfully, the UE shall:

1>
for each measId included in the measIdList within VarMeasConfig:

2>
if the corresponding reportConfigincludes a reportType set to eventTriggered or periodical;

3>
if the corresponding measObject concerns NR;

4>
if the eventA1 or eventA2 is configured in the corresponding reportConfig:

5>
consider only the serving cell to be applicable;

4>
else:

5>
for events involving a serving cell associated with a measObjectNR and neighbours  associated with another measObjectNR, consider any serving cell associated with the other measObjectNR to be a neighbouring cell as well;

5>
if useWhiteCellList is set to TRUE:

6>
consider any neighbouring cell detected based on parameters in the associated measObjectNR to be applicable when the concerned cell is included in the whiteCellsToAddModList defined within the VarMeasConfig for this measId;

5>
else:

6>
consider any neighbouring cell detected based on parameters in the associated measObjectNR to be applicable when the concerned cell is not included in the blackCellsToAddModList defined within the VarMeasConfig for this measId;

3>
else if the corresponding measObject concerns E-UTRA;
4>
consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackCellsToAddModListEUTRAN defined within the VarMeasConfig for this measId;
2>
if the reportType is set to eventTriggered and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig, while the VarMeasReportList does not include a measurement reporting entry for this measId (a first cell triggers the event):

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the reportType is set to eventTriggered and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells not included in the cellsTriggeredList for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent cell triggers the event):

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the reportType is set to eventTriggered and if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsTriggeredList defined within the VarMeasReportList for this measId for all measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for this event:

3>
remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId; 

3>
if reportOnLeave is set to TRUE for the corresponding reporting configuration:

4>
initiate the measurement reporting procedure, as specified in 5.5.5;

3>
if the cellsTriggeredList defined within the VarMeasReportList for this measId is empty:

4>
remove the measurement reporting entry within the VarMeasReportList for this measId;

4>
stop the periodical reporting timer for this measId, if running;

2>
if reportType is set to periodical and if a (first) measurement result is available:

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

4>
if the reportAmount exceeds 1:

5>
initiate the measurement reporting procedure,as specified in 5.5.5, immediately after the quantity to be reported becomes available for the NR SpCell;

4>
else (i.e. the reportAmount is equal to 1):

5>
initiate the measurement reportingprocedure, as specified in 5.5.5, immediately after the quantity to be reported becomes available for the NR SpCelland for the strongest cell among the applicable cells;

2>
upon expiry of the periodical reporting timer for this measId:

3>
initiate the measurement reporting procedure, as specified in 5.5.5.

2>
else if the reportType or the corresponding reportConfig is set to reportCGI:
3>
consider any neighbouring cell detected on the associated frequency which has a physical cell identity matching the value of the cellForWhichToReportCGI to be applicable;
…
5.5.4.8
Event B1 (Inter RAT neighbour becomes better than threshold)

The UE shall:

1>
consider the entering condition for this event to be satisfied when condition B1-1, as specified below, is fulfilled;

1>
consider the leaving condition for this event to be satisfied when condition B1-2, as specified below, is fulfilled;

Inequality B1-1 (Entering condition)
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The variables in the formula are defined as follows:

Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets.

Ofn is the frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. eUTRA-Q-OffsetRange as defined within the measObjectEUTRA corresponding to the frequency of the neighbour inter-RAT cell).
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigInterRAT for this event).

Thresh is the threshold parameter for this event (i.e. b1-Threshold as defined within reportConfigInterRAT for this event).

Mn is expressed in dBm or in dB, depending on the measurement quantity of the inter-RAT neighbour cell.

Ofn, Hys are expressed in dB.

Thresh is expressed in the same unit as Mn.
5.5.4.9
Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2)

The UE shall:

1>
consider the entering condition for this event to be satisfied when both condition B2-1 and condition B2-2, as specified below, are fulfilled;

1>
consider the leaving condition for this event to be satisfied when condition B2-3 or condition B2-4, i.e. at least one of the two, as specified below, is fulfilled;

Inequality B2-1 (Entering condition 1)
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Inequality B2-2 (Entering condition 2)
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Inequality B2-3 (Leaving condition 1)
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Inequality B2-4 (Leaving condition 2)


[image: image6.wmf]2

Thresh

Hys

Ofn

Mn

<

+

+


The variables in the formula are defined as follows:

Mp is the measurement result of the PCell, not taking into account any offsets.

Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets.

Ofn is the frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. eUTRA-Q-OffsetRange as defined within the measObjectEUTRA corresponding to the frequency of the inter-RAT neighbour cell).
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigInterRAT for this event).

Thresh1 is the threshold parameter for this event (i.e. b2-Threshold1 as defined within reportConfigInterRAT for this event).

Thresh2 is the threshold parameter for this event (i.e. b2-Threshold2 as defined within reportConfigInterRAT for this event).

Mp is expressed in dBm in case of RSRP, or in dB in case of RSRQ.

Mn is expressed in dBm or dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Hys are expressed in dB.

Thresh1 is expressed in the same unit as Mp.
Thresh2 is expressed in the same unit as Mn.
…

5.5.5
Measurement reporting

5.5.5.1
General
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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>
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 measObjectId corresponding 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 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;

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 reportQuantityRsIndexes and 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 reportQuantityRsIndexes and 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 reportQuantityRsIndexes and 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 reportQuantityCell within the concerned reportConfigInterRAT in order of decreasing triggerQuantity, i.e. the best cell is included first;

3>
if the reportType or the corresponding reportConfig is set to reportCGI:

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

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

6>
include the global cell identity of the cell indicated by the cellForWhichToReportCGI;
6>
include the trackingAreaCode in the concerned cell indicated by the cellForWhichToReportCGI;
6>
include the list of additional PLMN Identities, as included in the plmn-IdentityList, if multiple PLMN identities are broadcast in the concerned cell;
6>
include the list of additional frequency band, as included in the frequencyBandList, if multiple frequency bands are broadcast in the concerned cell;
5>
else if MIB indicates SIB1 is not broadcast:

6>
include the noSIB1;
Editor’s Note: FFS Capture inter-RAT EUTRAN CGI reporting when ASN.1 for measObjectEUTRA and reportConfig-IRAT is finalized.

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.
…

6.3.2
Radio resource control information elements

…

–
MeasObjectToAddModList

The IE MeasObjectToAddModList concerns a list of measurement objects to add or modify.

MeasObjectToAddModList information element

-- ASN1START

-- TAG-MEAS-OBJECT-TO-ADD-MOD-LIST-START

MeasObjectToAddModList ::=




SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectToAddMod

MeasObjectToAddMod ::=





SEQUENCE {


measObjectId







MeasObjectId,


measObject








CHOICE {



measObjectNR







MeasObjectNR,



measObjectEUTRA







MeasObjectEUTRA,



...


}

}

-- TAG-MEAS-OBJECT-TO-ADD-MOD-LIST-STOP 

-- ASN1STOP

…
–
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



v




MeasId,


measResultServingMOList




MeasResultServMOList,


measResultNeighCells





CHOICE {



measResultListNR






MeasResultListNR,


measResultListEUTRA






MeasResultListEUTRA,


...


}





























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,


--FFS: Details of cgi info 


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






SEQUENCE {



cellGlobalId





CellGlobalIdNR,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList 















OPTIONAL,



frequencyBandList




MultiFrequencyBandListNR













OPTIONAL,



noSIB1







SEQUENCE {




ssb-SubcarrierOffset



INTEGER (0..15),




pdcch-ConfigSIB1




INTEGER (0..255)



}




























OPTIONAL


}





























OPTIONAL

}

MeasResultListEUTRA ::=





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






SEQUENCE {


physCellId








PhysCellId
















OPTIONAL,


measResult








MeasQuantityResultsEUTRA












OPTIONAL,

...
}
PLMN-IdentityList
::= ENUMERATED{ffsTypeAndValue}
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..maxNrofSSBs)) OF ResultsPerSSB-Index

ResultsPerSSB-Index ::= 




SEQUENCE {


ssb-Index








SSB-Index,


ssb-Results








MeasQuantityResults






OPTIONAL
}

ResultsPerCSI-RS-IndexList::= 



SEQUENCE (SIZE (1..maxNrofCSI-RS)) 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.


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.

	MeasResultListEUTRA
List of measured results for the maximum number of reported best cells for an E-UTRA 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.

	noSib1

True indicates that SIB1 is not broadcasted for the concern cell.

	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 resultsas 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.


…
–
ReportConfigInterRAT
The IE ReportConfigInterRAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events for EUTRA are labelled BN with N equal to 1, 2 and so on.
Event B1:
Neighbour becomes better than absolute threshold;

Event B2:
PCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

ReportConfigInterRAT information element

-- ASN1START

-- TAG-REPORT-CONFIG-START

ReportConfigInterRAT ::=






SEQUENCE {


rsType









NR-RS-Type,


reportType








CHOICE {



periodical








PeriodicalReportConfigInterRAT, 



eventTriggered







EventTriggerConfigInterRAT,



reportCGI








ReportCGI-EUTRA,


...

},

...

}

ReportCGI-EUTRA ::=                     SEQUENCE {

    cellForWhichToReportCGI         EUTRA-PhysCellId
}

EventTriggerConfigInterRAT ::=





SEQUENCE {


eventId









CHOICE {



eventB1









SEQUENCE {




b1-Threshold







ThresholdEUTRA,



reportOnLeave







BOOLEAN,



hysteresis








Hysteresis,




timeToTrigger







TimeToTrigger



},



eventB2









SEQUENCE {




b2-Threshold1







MeasTriggerQuantity,



b2-Threshold2







ThresholdEUTRA,



reportOnLeave







BOOLEAN,



hysteresis








Hysteresis,




timeToTrigger







TimeToTrigger



},



...


},


triggerQuantity





ENUMERATED {rsrp, rsrq, sinr},

reportInterval







ReportInterval,


reportAmount







ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


reportQuantityCell






MeasReportQuantity,


maxReportCells







INTEGER (1..maxCellReport),


...

}

PeriodicalReportConfigInterRAT ::=



SEQUENCE {


reportInterval







ReportInterval,


reportAmount







ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


reportQuantityCell






MeasReportQuantity,


maxReportCells







INTEGER (1..maxCellReport),


...

}

ThresholdEUTRA ::=







CHOICE {

rsrp










RSRP-RangeEUTRA,

rsrq










RSRQ-RangeEUTRA,


sinr










SINR-RangeEUTRA
}
RSRP-RangeEUTRA ::=




INTEGER (0..97)
RSRQ-RangeEUTRA ::=




INTEGER (0..34)
SINR-RangeEUTRA ::=




INTEGER (0..127)
-- TAG-REPORT-CONFIG-START

-- ASN1STOP

	EventTriggerConfigInterRAT field descriptions

	bN-ThresholdM

Threshold to be used in inter RAT measurement report triggering condition for event number bN. If multiple thresholds are defined for event number bN, the thresholds are differentiated by M.

	eventId

Choice of inter RAT event triggered reporting criteria.

	maxReportCells

Max number of non-serving cells to include in the measurement report.

	reportAmount

Number of measurement reports applicable for eventTriggered as well as for periodical report types

	reportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	reportQuantityCell

The cell measurement quantities to be included in the measurement report.

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	triggerQuantity
The quantity used to evaluate the triggering condition for the event. Set the value according to the quantity of the ThresholdEUTRA for this event. The values rsrp, rsrq and sinr correspond to Reference Signal Received Power (RSRP), Reference Signal Received Quality (RSRQ) and Reference Signal Signal to Noise and Interference Ratio (RS-SINR), see TS 38.214 [19].


	PeriodicalReportConfigInterRAT field descriptions

	maxReportCells

Max number of non-serving cells to include in the measurement report.

	reportAmount

Number of measurement reports applicable for eventTriggered as well as for periodical report types

	reportQuantityCell

The cell measurement quantities to be included in the measurement report.


	ReportConfigInterRAT field descriptions

	bN-ThresholdM

Threshold to be used in inter RAT measurement report triggering condition for event number bN. If multiple thresholds are defined for event number bN, the thresholds are differentiated by M.

	eventId

Choice of inter-RAT event triggered reporting criteria.

	maxReportCells

Max number of cells, excluding the serving cell, to include in the measurement report.

	reportAmount

Number of measurement reports applicable for triggerType event as well as for triggerType periodical. 

	reportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.


	ThresholdEUTRA field descriptions

	EUTRA-RSRP
Corresponds to RSRP-Range in TS 36.331 [10].

	EUTRA-RSRQ
Corresponds to RSRQ-Range in TS 36.331 [10].

	EUTRA-SINR
Corresponds to RS-SINR-Range in TS 36.331 [10].


…
–
ReportConfigToAddModList
The IE ReportConfigToAddModList concerns a list of reporting configurations to add or modify.
ReportConfigToAddModList information element

-- ASN1START

-- TAG-REPORT-CONFIG-TO-ADD-MOD-LIST-START

ReportConfigToAddModList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigToAddMod

ReportConfigToAddMod ::=


SEQUENCE {


reportConfigId





ReportConfigId,


reportConfig





CHOICE {



reportConfigNR





ReportConfigNR,



reportConfigInterRAT



ReportConfigInterRAT,


...


}

}

-- TAG- REPORT-CONFIG-TO-ADD-MOD-LIST-STOP

-- ASN1STOP

…
–
QuantityConfig

The IE QuantityConfig specifies the measurement quantities and layer 3 filtering coefficients for NR and inter-RAT measurements.
QuantityConfig information element

-- ASN1START

-- TAG-QUANTITY-CONFIG-START

QuantityConfig ::=




SEQUENCE {


quantityConfigNR-List



SEQUENCE (SIZE (1..maxNrofQuantityConfig)) OF QuantityConfigNR


OPTIONAL,
-- Need M


quantityConfigEUTRA




FilterConfig














OPTIONAL,
-- Need M

...
}

QuantityConfigNR::=




SEQUENCE {


quantityConfigCell




QuantityConfigRS,


quantityConfigRS-Index



QuantityConfigRS













OPTIONAL
-- Need M

}

QuantityConfigRS ::=



SEQUENCE {


ssb-FilterConfig




FilterConfig,


cs-RS-FilterConfig




FilterConfig

}

FilterConfig ::=




SEQUENCE {


filterCoefficientRSRP



FilterCoefficient









DEFAULT fc4,


filterCoefficientRSRQ



FilterCoefficient









DEFAULT fc4,


filterCoefficientRS-SINR


FilterCoefficient









DEFAULT fc4

}

-- TAG-QUANTITY-CONFIG-STOP

-- ASN1STOP

	QuantityConfigNR field descriptions

	quantityConfigCell
Specifies L3 filter configurations for cell measurement results for the configurable RS Types (e.g. SS/PBCH block and CSI-RS) and the configurable measurement quantities (e.g. RSRP, RSRQ and SINR).

	quantityConfigRS-Index
Specifies L3 filter configurations for measurement results per RS index for the configurable RS Types (e.g. SS/PBCH block and CSI-RS) and the configurable measurement quantities (e.g. RSRP, RSRQ and SINR).


	QuantityConfigRS field descriptions

	cs-RS-FilterConfig
CSI-RS basedL3 filter configurations:

Specifies L3 filter configurations for CSI-RSRP, CSI-RSRQ and CSI-SINR measurement results from the L1 filter(s), as defined in 38.215 [9].

	ssb-FilterConfig
SS Block based L3 filter configurations:

Specifies L3 filter configurations for SS-RSRP, SS-RSRQ and SS-SINR measurement results from the L1 filter(s), as defined in 38.215 [9].
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