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8.2.3.2
Measurement configuration control and reporting / Inter-RAT measurements / Event B1 / Measurement of NR cells / RSRQ based measurements
8.2.3.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state having completed the radio bearer establishment and performed the inter RAT measurement for NR cell, configured b1-Threshold set to threshold-RSRQ and not detected entering condition for the event B1 is met }

ensure that {

  when { UE detects entering condition for the event B1 is not met }

    then {UE does not transmit any MeasurementReport }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state having completed the radio bearer establishment and performed the inter RAT measurement for NR cell, configured b1-Threshold set to threshold-RSRQ and not detected entering condition for the event B1 is met }

ensure that {

  when { UE detects entering condition for the event B1 is met }

    then {UE transmits a MeasurementReport }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state having completed the radio bearer establishment and performed the inter RAT measurement for NR cell, configured b1-Threshold set to threshold-RSRQ and detected entering condition for the event B1 is met }

ensure that {

  when { UE detects leaving condition for the event B1 is met }

    then {UE does not transmit any MeasurementReport }

            }

8.2.3.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.331, clauses 5.5.1, 5.5.4.1, 5.5.4.7, 5.5.5 and 5.5.5.2. Unless otherwise stated these are Rel-15 requirements.
[TS 36.331, clause 5.5.1]

The UE reports measurement information in accordance with the measurement configuration as provided by E-UTRAN. E-UTRAN provides the measurement configuration applicable for a UE in RRC_CONNECTED by means of dedicated signalling, i.e. using the RRCConnectionReconfiguration or RRCConnectionResume message.

The UE can be requested to perform the following types of measurements:

-
Intra-frequency measurements: measurements at the downlink carrier frequency(ies) of the serving cell(s).

-
Inter-frequency measurements: measurements at frequencies that differ from any of the downlink carrier frequency(ies) of the serving cell(s).

-
Inter-RAT measurements of NR frequencies.
…

The measurement configuration includes the following parameters:

1.
Measurement objects: The objects on which the UE shall perform the measurements.

-
For intra-frequency and inter-frequency measurements a measurement object is a single E-UTRA carrier frequency. Associated with this carrier frequency, E-UTRAN can configure a list of cell specific offsets, a list of 'blacklisted' cells and a list of 'whitelisted' cells. Blacklisted cells are not considered in event evaluation or measurement reporting.

-
For inter-RAT NR measurements a measurement object is a single NR carrier frequency. Associated with this carrier frequency, E-UTRAN can configure a list of 'blacklisted' cells. Blacklisted cells are not considered in event evaluation or measurement reporting.
…

NOTE 1:
Some measurements using the above mentioned measurement objects, only concern a single cell, e.g. measurements used to report neighbouring cell system information, PCell UE Rx-Tx time difference, or a pair of cells, e.g. SSTD measurements between the PCell and the PSCell.

2.
Reporting configurations: A list of reporting configurations where 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.

-
Reporting format: The quantities that the UE includes in the measurement report and associated information (e.g. number of cells 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 used as a reference number in the measurement report.

4.
Quantity configurations: One quantity configuration is configured per RAT type. The quantity configuration defines the measurement quantities and associated filtering used for all event evaluation and related reporting of that measurement type. One filter can be configured per measurement quantity, except for NR where the network may configure up to 2 sets of quantity configurations each comprising per measurement quantity seperate filters for cell and RS index measurement results. The quantity configuration set that applies for a given measurement is indicated within the NR measurement object.
5.
Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled.

…

[TS 36.331, clause 5.5.4.1]

If security has been activated successfully, the UE shall:

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

…

2>
else:

…

3>
else if the corresponding measObject concerns NR:

4>
if the reportSFTD-Meas is set to pSCell in the corresponding reportConfigInterRAT:

5>
consider the PSCell to be applicable;

4>
else if the reportSFTD-Meas is set to neighborCells in the corresponding reportConfigInterRAT; and ellsForWhichToReportSFTD is configured:
5>
consider any neighbouring NR cell on the associated frequency that is included in cellsForWhichToReportSFTD to be applicable;
…

[TS 36.331, clause 5.5.4.7]
The UE shall:

1>
for UTRA and CDMA2000, only trigger the event for cells included in the corresponding measurement object;

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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Inequality B1-2 (Leaving 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. For CDMA 2000 measurement result, pilotStrength is divided by -2.

Ofn is the frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. offsetFreq as defined within the measObject 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). For CDMA2000, b1-Threshold is divided by -2.

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.
[TS 36.331, clause 5.5.5]

The purpose of this procedure is to transfer measurement results from the UE to E-UTRAN. 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 measResultPCell to include the quantities of the PCell;

1>
set the measResultServFreqList to include for each E-UTRA SCell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in [16], except if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to reportLocation;

1>
if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:

2>
for each E-UTRA serving frequency for which measObjectId is referenced in the measIdList, other than the frequency corresponding with the measId that triggered the measurement reporting:
3>
set the measResultServFreqList to include within measResultBestNeighCell the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;
1>
if the triggerType is set to event; and if the corresponding measObject concerns NR; and if eventId is set to eventB1 or eventB2; or

1>
if the triggerType is set to event; and if eventId is set to eventA3 or eventA4 or eventA5:

2>
if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to a value other than reportLocation:

3>
set the measResultServFreqListNR to include for each NR serving frequency, if any, the following:

4>
set measResultSCell to include the available results of the NR serving cell, as specified in 5.5.5.1;

4>
if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:

5>
set measResultBestNeighCell to include the available results, as specified in 5.5.5.1, of the best non-serving cell, ordered based on the quantity determined as specified in 5.5.5.2;

5>
for each (serving or neighbouring) cell for which the UE reports results according to the previous, additionally include available beam results according to the following:

6>
if maxRS-IndexReport is configured, set measResultCellRS-Index to include available results, as specified in 5.5.5.1, of up to maxRS-IndexReport beams, ordered based on the quantity determined as specified 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 triggerType is set to event:
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;

NOTE 1:
The reliability of the report (i.e. the certainty it contains the strongest cells on the concerned frequency) depends on the measurement configuration i.e. the reportInterval. The related performance requirements are specified in TS 36.133 [16].

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

3>
if the triggerType is set to event; or the purpose is set to reportStrongestCells or to reportStrongestCellsForSON:

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 E-UTRA:

6>
set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell is included first;
5>
if the measObject associated with this measId concerns NR:

6>
set the measResultCell to include the quantity(ies) indicated in the reportQuantityCellNR within the concerned reportConfig in order of decreasing quantity according to bN-ThresholdYNR, i.e. the best cell is included first;

6>
if maxRS-IndexReport is configured, set measResultCellRS-Index to include results of up to maxRS-IndexReport beams whose quantity is above threshRS-Index defined in the VarMeasConfig for the corresponding measObject and in order of decreasing quantity, same as used for cell reporting, and as follows:

7>
order beams based on the reporting quantity determined as specified in 5.5.5.2;

7>
include ssbIndex;

7>
if reportQuantityRS-IndexNR and reportRS-IndexResultsNR are configured, for each quantity indicated, include the corresponding measurement result;
…

[TS 36.331, clause 5.5.5.2]

When configured to report the best cells or beams, the UE shall determine the quantity that is used to order and select as follows:

1>
consider the quantities the UE reports as candidate sorting quantities i.e. as follows:

2>
for NR cells for which measurement reporting is triggered (i.e. NR cells included in cellsTriggered):

3>
the quantities defined by reportQuantityCellNR, when used for sorting cells;
3>
the quantities defined by reportQuantityRS-IndexNR, when used for sorting beams;
2>
for cells on NR serving frequencies:
3>
the available quanties of available NR measurement results as specified in 5.5.5.1;
1>
if reportType is set to eventTriggered; and if eventId is set to eventB1 or eventB2:

2>
consider the reporting quantity to be set to the trigger quantity; 

1>
if reportType is set to periodical:
2> if there is a single candidate sorting quantity;

3> consider the sorting quantity to be set to the concerned quantity;
2> else:

3> if RSRP is one of the candidate sorting quantityies; 

4> consider the reporting quantity to be set to RSRP;
3> else:

4> consider the reporting quantity to be set to RSRQ;
8.2.3.2.3
Test description

8.2.3.2.3.1
Pre-test conditions

System Simulator:

-
E-UTRA Cell x and NR Cell y.

-
System information combination [xx] as defined in TS 38.508-1 [4] clause [xx] is used in E-UTRA Cell x.
UE:

None.

Preamble:

· The UE is in state RRC_IDLE using generic procedure parameter Connectivity (EN-DC) according to [4].

8.2.3.2.3.2
Test procedure sequence
Table 8.2.3.2.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions after preamble, while columns marked "T1" and "T2" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 8.2.3.2.3.2-1: Time instances of cell power level and parameter changes
	
	Parameter
	Unit
	E-UTRA Cell x
	NR Cell y
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-60
	-
	The power level values are such that entering conditions for event B1 are not satisfied.

	
	RSRQ
	dB
	-4.15
	-
	

	
	Noc
	dBm/15kHz
	-73
	-
	

	
	FFS
	FFS
	-
	FFS
	

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-75
	-
	The power level values are such that entering conditions for event B1 are satisfied.

	
	RSRQ
	dB
	-13.23
	-
	

	
	FFS
	FFS
	-
	FFS
	

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-60
	-
	The power level values are such that leaving conditions for event B1 are satisfied.

	
	RSRQ
	dB
	-4.15
	-
	

	
	FFS
	FFS
	-
	FFS
	


Table 8.2.3.2.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1-6
	Steps 1-6 of the generic procedure for E-UTRA RRC_CONNECTED specified in TS 38.508-1 table 4.5.4.2-1 on E-UTRA Cell x.
	-
	-
	-
	-

	7
	The SS transmits an RRCConnectionReconfiguration including measConfig to setup inter RAT measurements and reporting for NR Cell y.
	<--
	RRCConnectionReconfiguration
	-
	-

	8
	The UE transmits an RRCConnectionReconfigurationComplete message to confirm the setup of inter RAT measurements for NR Cell y.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	9
	Check: Does the UE transmit a MeasurementReport message on E-UTRA Cell x to report the event B1 during the next 10s?
	-->
	MeasurementReport
	1
	F

	10
	The SS changes E-UTRA Cell x and NR Cell y parameters according to the row "T1" in table 8.2.3.2.3.2-1.
	-
	-
	-
	-

	11
	Check: Does the UE transmit a MeasurementReport message to report the event B1 for NR Cell y?
	-->
	MeasurementReport
	2
	P

	12
	The SS changes E-UTRA Cell x and NR Cell y parameters according to the row "T2" in table 8.2.3.2.3.2-1.
	-
	-
	-
	-

	13
	Wait and ignore MeasurementReport messages for 15s to allow change of power levels and UE measurements for NR Cell y.
	-
	-
	-
	-

	14
	Check: Does the UE transmit a MeasurementReport message on E-UTRA Cell x to report the event B1 during the next 10s?
	-->
	MeasurementReport
	3
	F


8.2.3.2.3.3
Specific message contents

Table 8.2.3.2.3.3-1: RRCConnectionReconfiguration (step 7, Table 8.2.3.2.3.2-2)

	Derivation Path: 36.508, Table 4.6.1-8, condition MEAS


Table 8.2.3.2.3.3-2: MeasConfig (Table 8.2.3.2.3.3-1)

	Derivation Path: 36.508, Table 4.6.6-1, condition FFS

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig ::= SEQUENCE {
	
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	2 entries
	
	

	    measObjectId[1]
	IdMeasObject-f1
	
	

	    measObject[1]
	MeasObjectEUTRA-GENERIC(f1)
	
	

	    measObject[1]
	MeasObjectEUTRA-GENERIC(maxEARFCN)
	
	Band > 64

	    measObjectId[2]
	FFS
	
	

	    measObject[2]
	MeasObjectNR-FFS
	
	

	  }
	
	
	

	  reportConfigToAddModList SEQUENCE (SIZE (1..maxReportConfigId)) OF SEQUENCE {
	1 entry
	
	

	    reportConfigId[1]
	FFS
	
	

	    reportConfig[1]
	FFS
	
	

	  }
	
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {
	1 entry
	
	

	    measId[1]
	1
	
	

	    measObjectId[2]
	FFS
	
	

	    reportConfigId[1]
	FFS
	
	

	  }
	
	
	

	  quantityConfig
	QuantityConfig-DEFAULT
	
	

	  measObjectToAddModList-v9e0  ::= SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	
	
	Band > 64

	    measObjectEUTRA-v9e0[1] SEQUENCE {
	
	
	

	    carrierFreq-v9e0
	Same downlink EARFCN as used for f1
	
	

	    }
	
	
	

	    measObjectEUTRA-v9e0[2] SEQUENCE {}
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.2.3.2.3.3-3: QuantityConfig (Table 8.2.3.2.3.3-1)

	Derivation Path: 36.508, Table 4.6.6-3A, condition FFS

	Information Element
	Value/remark
	Comment
	Condition

	QuantityConfig SEQUENCE {
	
	
	

	  quantityConfigNRList-r15 SEQUENCE ((SIZE (1..maxQuantSetsNR-r15)) OF SEQUENCE {
	
	
	

	    filterCoeff-RSRP-r15
	FFS
	
	

	    filterCoeff-RSRQ-r15
	FFS
	
	

	  }
	
	
	

	}
	
	
	


Table 8.2.3.2.3.3-4: MeasObjectNR (Table 8.2.3.2.3.3-2)
	Derivation path: 36.508 FFS

	Information Element
	Value/Remark
	Comment
	Condition

	MeasObjectNR-GENERIC(FFS) ::= SEQUENCE {
	
	
	

	  carrierFreq-r15
	FFS
	
	

	     }
	
	
	

	    CellsToAddModListNR-r15 ::= SEQUENCE (SIZE (1.. maxCellMeas)) OF SEQUENCE {
	
	
	

	      cellIndex-r15 [1]
	FFS
	
	

	      physCellId-r15 [1]
	FFS
	
	

	    }
	
	
	


Table 8.2.3.2.3.3-5: ReportConfigInterRAT[-B1-NR] (Table 8.2.3.2.3.3-2)

	Derivation path: 36.508 FFS

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigInterRAT[-B1-NR(NR-Thres)] ::= SEQUENCE {
	
	
	

	  triggerType CHOICE {
	
	
	

	    event SEQUENCE {
	
	
	

	      timeToTrigger
	ms0
	
	

	    }
	
	
	

	  }
	
	
	

	  reportAmount
	infinity
	
	

	}
	
	
	


Table 8.2.3.2.3.3-6: MeasurementReport (step 11, Table 8.2.3.2.3.2-2)

	Derivation Path: 36.508, Table 4.6.1-5

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      measurementReport-r8 SEQUENCE {
	
	
	

	        measResults SEQUENCE {
	
	
	

	          measId
	1
	
	

	          measResultServCell SEQUENCE {
	
	
	

	            rsrpResult
	FFS
	
	

	            rsrqResult
	FFS
	
	

	          }
	
	
	

	          measResultNeighCells CHOICE {
	
	
	

	            measResultNeighCellListNR-r15 SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	1 entry
	
	

	              pci-r15 [1]
	PhysicalCellIdentity of NR Cell y
	
	

	              measResultCell-r15 [1] SEQUENCE {
	
	
	

	                rsrpResult-r15
	FFS
	
	

	                rsrqResult-r15
	FFS
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


<<End of new Section>>
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