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<Start of modified section 1>

8.1.3.2.3
Measurement configuration control and reporting / Inter-RAT measurements / Event B2 / Measurement of E-UTRA cells / RSRQ based measurements

8.1.3.2.3.1
Test Purpose (TP)

(1)

with { UE is NR RRC_CONNECTED state and inter-RAT measurement event B2 to measure neighbor E-UTRA cell is configured and triggerQuantity set to rsrq }

ensure that {

  when { Entering condition 1 and 2 for event B2 is not met }

    then { UE does not send MeasurementReport }

            }

(2)

with { UE is NR RRC_CONNECTED state and inter-RAT measurement event B2 to measure neighbor E-UTRA cell is configured and triggerQuantity set to rsrq }

ensure that {

  when { Entering condition 1 and 2 for event B2 is met }

    then { UE transmits a MeasurementReport }

            }

8.1.3.2.3.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.331, clause 5.3.5.3, 5.5.2.1, 5.5.4.1, 5.5.4.9 and 5.5.5.

[TS 38.331, clause 5.3.5.3]

The UE shall perform the following actions upon reception of the RRCReconfiguration:

…

1>
if the RRCReconfiguration message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

…

[TS 38.331, clause 5.5.2.1]

The UE shall:

1>
if the received measConfig includes the measObjectToRemoveList:

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

1>
if the received measConfig includes the measObjectToAddModList:

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

1>
if the received measConfig includes the reportConfigToRemoveList:

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

1>
if the received measConfig includes the reportConfigToAddModList:

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

1>
if the received measConfig includes the quantityConfig:

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

1>
if the received measConfig includes the measIdToRemoveList:

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

1>
if the received measConfig includes the measIdToAddModList:

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

1>
if the received measConfig includes the measGapConfig:

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

1>
if the received measConfig includes the measGapSharingConfig:

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

1>
if the received measConfig 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.

 [TS 38.331, 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>
if the corresponding reportConfig includes a reportType set to eventTriggered or periodical;

…

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>
else 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>
else 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>
upon the expiry of T321 for this measId:

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

[TS 38.331, clause 5.5.4.9]

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)

Mp + Hys < Thresh1

Inequality B2-2 (Entering condition 2)

Mn + Ofn + Ocn – Hys > Thresh2

Inequality B2-3 (Leaving condition 1)

Mp – Hys > Thresh1

Inequality B2-4 (Leaving condition 2)

Mn + Ofn + Ocn + Hys < Thresh2

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 measurement object 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).

Ocn is the cell specific offset of the inter-RAT neighbour cell (i.e. cellIndividualOffset as defined within the measObjectEUTRA corresponding to the neighbour inter-RAT cell), and set to zero if not configured for the 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-Threshold2EUTRA as defined within reportConfigInterRAT for this event).

Mp is expressed in dBm in case of RSRP, or in dB in case of RSRQ and SINR.
Mn is expressed in dBm or dB, depending on the measurement quantity of the inter-RAT neighbour cell.

Ofn, Ocn, Hys are expressed in dB.
Thresh1 is expressed in the same unit as Mp.

Thresh2 is expressed in the same unit as Mn.

[TS 38.331, clause 5.5.5.1]
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Figure 5.5.5.1-1: Measurement reporting

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, for each NR serving cell that is configured with servingCellMO, RSRP, RSRQ and the available SINR, derived based on the rsType if indicated in the associated reportConfig, otherwise based on SSB if available, otherwise based on CSI-RS;

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

1>
if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:

2>
for each serving cell configured with servingCellMO, include beam measurement information according to the associated reportConfig as described in 5.5.5.2;

…

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

2>
if the reportType is set to eventTriggered or periodical:

3>
set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:

4>
if the reportType is set to eventTriggered:

5>
include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;

…

4>
for each cell that is included in the measResultNeighCells, include the physCellId;

4>
if the reportType is set to eventTriggered or periodical:

5>
for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:

…

6>
if the measObject associated with this measId concerns E-UTRA:

7>
set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfigInterRAT in decreasing order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best cell is included first;

…

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>
submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends.
8.1.3.2.3.3
Test description

8.1.3.2.3.3.1
Pre-test conditions

System Simulator:

-
Cell 1 is the NR serving cell, E-UTRA Cell 1 is the inter-RAT neighbour cell.

-
System information combination NR-6 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NR cells.

UE:

-
None.

Preamble:

-
The UE is in state 3N-A as defined in TS 38.508-1 [4], subclause 4.4A on NR Cell 1.
8.1.3.2.3.3.2
Test procedure sequence

Table 8.1.3.2.3.3.2-1 and 8.1.3.2.3.3.2-2 illustrate the downlink power levels to be applied for NR Cell 1 and E-UTRA Cell 1 at various time instants of the test execution for FR1 and FR2 respectively. Row marked "T0" denotes the conditions after the preamble, while rows 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 8.1.3.2.3.3.2-1: Time instances of cell power level and parameter changes for FR1

	
	Parameter
	Unit
	NR Cell 1
	E-UTRA Cell 
	Remark

	T0
	SS/PBCH 

SSS EPRE
	dBm/SCS
	-88
	-
	Power levels are such that entry condition for event B2 is not satisfied:

Mp + Hys ≥ Thresh1 or Mn + Ofn + Ocn – Hys ≤ Thresh2

	
	SS-RSRQ
	dB
	 -11.74
	-
	

	
	Cell-specific RS EPRE
	dBm/15kHz
	-
	-94
	

	
	RSRQ
	dB
	-
	-11.46
	

	
	Noc
	dBm/SCS
	-94
	-
	

	
	Noc
	dBm/15kHz
	-
	-94
	

	T1
	SS/PBCH 

SSS EPRE
	dBm/SCS
	-88
	-
	Power levels are such that entry condition for event B2 is satisfied:

Mp + Hys < Thresh1 and Mn + Ofn + Ocn – Hys > Thresh2

	
	SS-RSRQ
	dB
	-11.74
	-
	

	
	Cell-specific RS EPRE
	dBm/15kHz
	-
	-80
	

	
	RSRQ
	dB
	-
	-3.94
	


Table 8.1.3.2.3.3.2-2: Time instances of cell power level and parameter changes for FR2

	
	Parameter
	Unit
	NR Cell 1
	E-UTRA Cell 2
	Remark

	T0
	SS/PBCH 

SSS EPRE
	dBm/SCS
	FFS
	-
	Power levels are such that entry condition for event B2 is not satisfied:

Mp + Hys ≥ Thresh1 or Mn + Ofn + Ocn – Hys ≤ Thresh2

	
	SS-RSRQ
	dB
	 FFS
	-
	

	
	Cell-specific RS EPRE
	dBm/15kHz
	-
	FFS
	

	
	RSRQ
	dB
	-
	FFS
	

	
	Noc
	dBm/SCS
	FFS
	-
	

	
	Noc
	dBm/15kHz
	-
	FFS
	

	T1
	SS/PBCH 

SSS EPRE
	dBm/SCS
	FFS
	-
	Power levels are such that entry condition for event B2 is satisfied:

Mp + Hys < Thresh1 and Mn + Ofn + Ocn – Hys > Thresh2

	
	SS-RSRQ
	dB
	FFS
	-
	

	
	Cell-specific RS EPRE
	dBm/15kHz
	-
	FFS
	

	
	RSRQ
	dB
	-
	FFS
	


Table 8.1.3.2.3.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCReconfiguration message on NR Cell 1 including MeasConfig to setup inter-RAT measurement and reporting for event B2 
	<--
	NR RRC: RRCReconfiguration
	-
	-

	2
	The UE transmits an RRCReconfigurationComplete message on NR Cell 1.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	3
	Check: Does the UE transmit a MeasurementReport message on NR Cell 1 within the next 10s?
	-->
	NR RRC: MeasurementReport
	1
	F

	4
	The SS re-adjusts the cell-specific reference signal level according to row "T1" in Table 8.1.3.2.3.3.2-1/2.
	-
	-
	-
	-

	5
	Check: Does the UE transmit a MeasurementReport message on Cell 1 to report event B2 with the measured RSRP and RSRQ values for E-UTRA Cell 1?
	-->
	NR RRC: MeasurementReport
	2
	P


8.1.3.2.3.3.3
Specific message contents

Table 8.1.3.2.3.3.3-1: RRCReconfiguration (step 1, Table 8.1.3.2.3.3.2-3)

	Derivation Path: 38.508-1 [4] table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	Not present
	
	

	      secondaryCellGroup
	Not present
	
	

	      measConfig
	MeasConfig
	Table 8.1.3.2.3.3.3-2
	

	      lateNonCriticalExtension
	Not present
	
	

	      nonCriticalExtension
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.3.2.3.3.3-2: MeasConfig (step 1, Table 8.1.3.2.3.3.2-3)

	Derivation path: 38.508-1 [4] table 4.6.3-69

	Information Element
	Value/Remark
	Comment
	Condition

	MeasConfig ::= SEQUENCE {
	
	
	

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

	    measObjectId[1]
	1
	
	

	    measObject[1] CHOICE {
	
	
	

	      measObjectNR
	MeasObjectNR-f1
	Table 8.1.3.2.3.3.3-3
	

	    }
	
	
	

	    measObjectId[2]
	2
	
	

	    measObject[2] CHOICE {
	
	
	

	      measObjectEUTRA
	MeasObjectEUTRA-f2
	Table 8.1.3.2.3.3.3-4
	

	    }
	
	
	

	  }
	
	
	

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

	    reportConfigId[1]
	ReportConfigId
	
	

	    reportConfig[1] CHOICE {
	
	
	

	      reportConfigInterRAT
	ReportConfigInterRAT-B2
	Table 8.1.3.2.3.3.3-5
	

	    }
	
	
	

	  }
	
	
	

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

	    measId[1]
	1
	
	

	    measObjectId[1]
	2
	
	

	    reportConfigId[1]
	ReportConfigId
	
	

	  }
	
	
	

	  quantityConfig
	QuantityConfig with condition INTER-RAT
	
	

	  measGapConfig
	MeasGapConfig
	Table 8.1.3.2.3.3.3-6
	

	}
	
	
	


Table 8.1.3.2.3.3.3-3: MeasObjectNR-f1 (Table 8.1.3.2.3.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-76

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectNR::= SEQUENCE {
	
	
	

	  ssbFrequency
	Downlink ARFCN of NR cell 1 SSB
	
	

	  absThreshSS-BlocksConsolidation
	Not present
	
	

	}
	
	
	


Table 8.1.3.2.3.3.3-4: MeasObjectEUTRA-f2 (Table 8.1.3.2.3.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-74

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA::= SEQUENCE {
	
	
	

	  carrierFreq
	Downlink ARFCN of E-UTRA Cell 1
	
	

	}
	
	
	


Table 8.1.3.2.3.3.3-5: ReportConfigInterRAT-B2 (Table 8.1.3.2.3.3.3-2)

	Derivation Path: TS 38.508-1 [4], Table 4.6.3-141 with condition EVENT_B2

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigInterRAT::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    eventTriggered SEQUENCE {
	
	
	

	      eventId CHOICE {
	
	
	

	        eventB2 SEQUENCE {
	
	
	

	          b2-Threshold1 CHOICE {
	
	
	

	            rsrq
	79
	Actual value = -4dB
	

	          }
	
	
	

	          b2-Threshold2EUTRA CHOICE {
	
	
	

	            rsrq
	23
	Actual value = -8dB
	

	          }
	
	
	

	          reportOnLeave
	False
	
	

	          hysteresis
	Hysteresis
	
	

	          timeToTrigger
	ms0
	
	

	        }
	
	
	

	      }
	
	
	

	
	
	
	

	      reportInterval
	ReportInterval
	
	

	
	
	
	

	      reportQuantity SEQUENCE {
	
	
	

	        rsrp
	True
	
	

	        rsrq
	True
	
	

	        sinr
	False
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.3.2.3.3.3-6: MeasGapConfig (Table 8.1.3.2.3.3.3-2)

	Derivation Path: TS 38.508-1 [4], Table 4.6.3-70

	Information Element
	Value/remark
	Comment
	Condition

	MeasGapConfig ::= SEQUENCE {
	
	
	

	  gapUE CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      gapOffset
	0
	
	

	      mgl
	ms6
	
	

	      mgrp
	ms40
	
	

	      mgta
	ms0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.3.2.3.3.3-7: MeasurementReport (steps 5, Table 8.1.3.2.3.3.3-2)

	Derivation Path: TS 38.508-1 [4], table 4.6.1-5A

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    measurementReport SEQUENCE {
	
	
	

	      measResults SEQUENCE {
	
	
	

	        measId
	1
	Step 5
	

	        measResultServingMOList SEQUENCE (SIZE (1..maxNrofServingCells)) OF SEQUENCE {
	
	
	

	          servCellId
	ServCellIndex of NR serving cell
	
	

	          measResultServingCell SEQUENCE {
	
	
	

	            physCellId
	PhysCellId of NR serving cell 
	
	

	            measResult SEQUENCE {
	
	
	

	              cellResults SEQUENCE {
	
	
	

	                resultsSSB-Cell SEQUENCE {
	
	
	

	                  rsrp
	(0..127)
	
	

	                  rsrq
	(0..127)
	
	

	                  sinr
	(0..127)
	
	pc_ss_SINR_Meas

	
	Not present
	
	

	                }
	
	
	

	                resultsCSI-RS-Cell
	Not present
	
	

	              }
	
	
	

	              rsIndexResults
	Not present
	
	

	            }
	
	
	

	          }
	
	
	

	          measResultBestNeighCell
	Not present
	
	

	        }
	
	
	

	        measResultNeighCells CHOICE {
	
	
	

	          MeasResultListEUTRA SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	            eutra-PhysCellId
	PhysCellId of E-UTRA Cell 1
	Step 5
	

	            measResult SEQUENCE {
	
	
	

	              rsrp
	(0..97)
	
	

	              rsrq
	(0..34)
	
	

	            }
	
	
	

	            cgi-Info
	Not present
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
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