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8.1.6.1.4.6	Connection Establishment Failure / Logging and reporting / Reporting of Intra-frequency measurements
8.1.6.1.4.6.1	Test Purpose (TP)
(1)
with { UE has connection establishment failure information available with the intra-frequency measurement result }
ensure that {
  when { UE receives a UEInformationRequest message with connEstFailReportReq set to true }
    then { UE sends a UEInformationResponse message containing the measurement result for intra-frequency neighbouring cell }
            }

8.1.6.1.4.6.2	Conformance requirements
References: The conformance requirements covered in the current TC are specified in: TS 38.331, clauses 5.3.3.7, 5.7.10.3 and 6.2.2. Unless otherwise stated these are Rel-16 requirements.
[TS 38.331, clause 5.7.10.3]
Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:
…
1>	if connEstFailReportReq is set to true and the UE has connection establishment failure or connection resume failure information in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:
2>	set timeSinceFailure in VarConnEstFailReport to the time that elapsed since the last connection establishment failure or connection resume failure in NR;
2>	set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in VarConnEstFailReport;
2>	discard the connEstFailReport from VarConnEstFailReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;
[TS 38.331, clause 5.3.3.7]
The UE shall:
1>	if timer T300 expires:
…
2>	store the following connection establishment failure information in the VarConnEstFailReport by setting its fields as follows:
…
3>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:
4>	for each neighbour cell included, include the optional fields that are available;
NOTE 2:	The UE includes the latest results of the available measurements as used for cell reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].
[TS 38.331, clause 6.2.2]
[bookmark: _Toc60777132][bookmark: _Toc60867913]–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.
…
	ConnEstFailReport field descriptions

	measResultFailedCell
This field refers to the last measurement results taken in the cell, where connection establishment failure or connection resume failure happened.

	measResultNeighCells
This field refers to the neighbour cell measurements when connection establishment failure or connection resume failure happened.

	numberOfConnFail
This field is used to indicate the latest number of consecutive failed RRCSetup or RRCResume procedures in the same cell independent of RRC state transition.

	numberOfPreamblesSent
This field is used to indicate the number of random access preambles that were transmitted.

	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (establishment or resume) failure. Value in seconds. The maximum value 172800 means 172800s or longer.



8.1.6.1.4.6.3	Test description
8.1.6.1.4.6.3.1	Pre-test conditions
System Simulator:
- NR Cell 1 and Cell 2
UE:
- None.
Preamble:
- The UE is in state 1N-A as defined in TS 38.508-1 [4], subclause 4.4A, on cell 1.
- System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.2.
8.1.6.1.4.6.3.2	Test procedure sequence
Table 8.1.6.1.4.6.3.2-1 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" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 8.1.6.1.4.6.3.2-1: Time instances of cell power level and parameter changes (FR1)
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	Remark

	T0
	[bookmark: OLE_LINK65]SS/PBCH
SSS EPRE
	dBm/SCS
	-85
	”Off”
	Only NR Cell 1 is available.
(NOTE 1).

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	-85
	-91
	The power level values are assigned to satisfy RCell 1 > RCell 2.

	NOTE 1:	Power level “Off” is defined in TS 38.508-1 Table 6.2.2.1-3.



Table 8.1.6.1.4.6.3.2-2: Time instances of cell power level and parameter changes (FR2)
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	FFS-82
	"Off"
	Only NR Cell 1 is available.
(NOTE 1).

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	FFS-82
	FFS-91
	The power level values are assigned to satisfy RCell 1 > RCell 2.

	NOTE 1:	Power level “Off” is defined in TS 38.508-1 Table 6.2.2.2-3.



Table 8.1.6.1.4.6.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes NR Cell 1 and NR Cell 2 parameter according to the row "T1" in Table 8.1.6.1.4.6.3.2-1/2.
	-
	-
	-
	-

	2
	The SS waits for 40s to ensure that the UE detects intra-frequency cell.
	-
	-
	-
	-

	3
	Void
	-
	-
	-
	-

	4
	The SS transmits a Paging message.
	<--
	NR RRC: Paging
	-
	-

	5
	The UE transmits an RRCSetupRequest message.
	-->
	NR RRC: RRCSetupRequest
	-
	-

	6
	The SS waits for 2sec to ensure that the UE detects T300 expiry.
	-
	-
	-
	-

	7
	Void
	-
	-
	-
	-

	8-10
	Steps 1 to 3 of the generic radio bearer establishment procedure in TS 38.508-1 table 4.5.4.2-3 on NR Cell 1.
	-
	-
	-
	-

	11
	The UE transmits an RRCSetupComplete message and a SERVICE REQUEST message on NR Cell 1.
	-->
	NR RRC: RRCSetupComplete
5GMM: SERVICE REQUEST
	-
	-

	12-15
	Steps 5 to 8 of the generic radio bearer establishment procedure in TS 38.508-1 table 4.5.4.2-3 on NR Cell 1.
	-
	-
	-
	-

	16
	The SS sends a UEInformationRequest message to get connEstFailReportReq on NR Cell 1.
	<--
	UEInformationRequest
	-
	-

	17
	Check: Does the UE send a UEInformationResponse message with connEstFailReport on NR Cell 1?
	-->
	UEInformationResponse
	1
	P



8.1.6.1.4.6.3.3	Specific message contents
Table 8.1.6.1.4.6.3.3-1: RRCSetupComplete (step 11, Table 8.1.6.1.4.6.3.2-3)
	Derivation Path: TS 38.508-1 [4] Table 4.6.1-22

	Information Element
	Value/remark
	Comment
	Condition

	RRCSetupComplete ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcSetupComplete SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        ue-MeasurementsAvailable-r16
	UE-MeasurementsAvailable-r16 with condition CEF
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.4.6.3.3-2: Void

Table 8.1.6.1.4.6.3.3-3: UEInformationResponse (step 17, Table 8.1.6.1.4.6.3.2-3)
	Derivation Path: TS 38.508-1 [4] Table 4.6.1-32B

	Information Element
	Value/remark
	Comment
	Condition

	UEInformationResponse-r16 ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    ueInformationResponse-r16 SEQUENCE {
	
	
	

	      connEstFailReport-r16 SEQUENCE {
	
	
	

	        measResultFailedCell-r16 SEQUENCE {
	
	
	

	          CGI-Info-Logging-r16 SEQUENCE {
	
	Information of NR Cell 2
	

	            plmn-Identity-r16
	the same MCC and MNC stored in EFIMSI on the test USIM card
	
	

	            cellIdentity-r16
	NR Cell 1
	
	

	            trackingAreaCode-r16
	1
	
	

	          }
	
	
	

	          measResult-r16 SEQUENCE {
	
	
	

	            cellResults-r16 SEQUENCE {
	
	Measurement result of NR Cell 2
	

	              resultsSSB-Cell-r16 SEQUENCE {
	
	
	

	                rsrp
	as specified in TS 38.508-1 Table 4.6.3-152
	Integer value for RSRP measurements
	

	                rsrq
	as specified in TS 38.508-1 Table 4.6.3-153
	Integer value for RSRQ measurements
	

	                sinr
	as specified in TS 38.508-1 Table 4.6.3-172
	Integer value for SINR measurements
	

	              }
	
	
	

	            }
	
	
	

	            rsIndexResults-r16 SEQUENCE {
	
	
	

	              resultsSSB-Indexes-r16 SEQUENCE (SIZE (1..maxNrofIndexesToReport2)) OF ResultsPerSSB-Index {
	1 entry
	
	

	                ResultsPerSSB-Index[1] SEQUENCE {
	
	entry 1
	

	                  ssb-Index
	SSB-Index
	an SS-Block within an SS-Burst
	

	                  ssb-Results  SEQUENCE {
	
	MeasQuantityResults
	

	                    rsrp
	as specified in TS 38.508-1 Table 4.6.3-152
	Integer value for RSRP measurements
	

	                    rsrq
	as specified in TS 38.508-1 Table 4.6.3-153
	Integer value for RSRQ measurements
	

	                    sinr
	as specified in TS 38.508-1 Table 4.6.3-172
	Integer value for SINR measurements
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	        locationInfo-r16
	Not checked
	
	

	        measResultNeighCells-r16 SEQUENCE {
	
	
	

	          measResultNeighCellListNR SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR-r16 {
	1 entry
	
	

	            MeasResult2NR-r16[1] SEQUENCE {
	
	entry 1
	

	              ssbFrequency-r16
	ARFCN-ValueNR
	
	

	              refFreqCSI-RS-r16
	ARFCN-ValueNR
	
	

	              measResultList-r16 SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR SEQUENCE {
	1 entry
	the log measurement results taken in the PCell upon detecting radio link failure or the source PCell upon handover failure.
	

	                MeasResultNR[1] SEQUENCE {
	
	entry 1
	

	                  physCellId
	PCI of NR Cell 2
	
	

	                  measResult SEQUENCE {
	
	
	

	                    cellResults SEQUENCE {
	
	
	

	                      resultsSSB-Cell SEQUENCE {
	
	
	

	                        rsrp
	(0..127)
	
	

	                        rsrq
	Not checked
	
	

	                        sinr
	Not checked
	
	

	                      }
	
	
	

	                      resultsCSI-RS-Cell
	Not checked
	
	

	                    }
	
	
	

	                    rsIndexResults
	Not checked
	
	

	                  }
	
	
	

	                  cgi-Info
	Not checked
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	        numberOfConnFail-r16
	Integer between 1-8
	
	

	        perRAInfoList-r16
	Not checked
	
	

	        timeSinceFailure-r16
	Not checked
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



8.1.6.1.4.7	Connection Establishment Failure / Logging and reporting / Reporting of Inter-frequency measurements
8.1.6.1.4.7.1	Test Purpose (TP)
(1)
with { UE has connection establishment failure information available with the inter-frequency measurement result }
ensure that {
  when { UE receives a UEInformationRequest message with connEstFailReportReq set to true }
    then { UE sends a UEInformationResponse message containing the measurement result for inter-frequency neighbouring cell }
            }

8.1.6.1.4.7.2	Conformance requirements
References: The conformance requirements covered in the current TC are specified in: TS 38.331, clauses 5.3.3.7, 5.7.10.3 and 6.2.2. Unless otherwise stated these are Rel-16 requirements.
[TS 38.331, clause 5.7.10.3]
Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:
…
1>	if connEstFailReportReq is set to true and the UE has connection establishment failure or connection resume failure information in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:
2>	set timeSinceFailure in VarConnEstFailReport to the time that elapsed since the last connection establishment failure or connection resume failure in NR;
2>	set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in VarConnEstFailReport;
2>	discard the connEstFailReport from VarConnEstFailReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;
[TS 38.331, clause 5.3.3.7]
The UE shall:
1>	if timer T300 expires:
…
2>	store the following connection establishment failure information in the VarConnEstFailReport by setting its fields as follows:
…
3>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:
4>	for each neighbour cell included, include the optional fields that are available;
NOTE 2:	The UE includes the latest results of the available measurements as used for cell reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].
[TS 38.331, clause 6.2.2]
–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.
…
	ConnEstFailReport field descriptions

	measResultFailedCell
This field refers to the last measurement results taken in the cell, where connection establishment failure or connection resume failure happened.

	measResultNeighCells
This field refers to the neighbour cell measurements when connection establishment failure or connection resume failure happened.

	numberOfConnFail
This field is used to indicate the latest number of consecutive failed RRCSetup or RRCResume procedures in the same cell independent of RRC state transition.

	numberOfPreamblesSent
This field is used to indicate the number of random access preambles that were transmitted.

	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (establishment or resume) failure. Value in seconds. The maximum value 172800 means 172800s or longer.



8.1.6.1.4.7.3	Test description
8.1.6.1.4.7.3.1	Pre-test conditions
System Simulator:
- NR Cell 1 and NR Cell 3
- System information combination NR-4 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 1N-A as defined in TS 38.508-1 [4], subclause 4.4A, on NR Cell 1.
8.1.6.1.4.7.3.2	Test procedure sequence
Tables 8.1.6.1.4.7.3.2-1/2 illustrate 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" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 8.1.6.1.4.7.3.2-1: Time instances of cell power level and parameter changes (FR1)
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 3
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-85
	”Off”
	Only NR Cell 1 is available.
(NOTE 1).

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	-85
	-91
	The power level values are assigned to satisfy RNRCell 1 > RNRCell 3.

	NOTE 1:	Power level “Off” is defined in TS 38.508-1 [4], Table 6.2.2.1-3.



Table 8.1.6.1.4.7.3.2-2: Time instances of cell power level and parameter changes (FR2)
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 3
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	FFS-82
	”Off”
	Only NR Cell 1 is available.
(NOTE 1).

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	FFS-82
	FFS-91
	The power level values are assigned to satisfy RNRCell 1 > RNRCell 3.

	NOTE 1:	Power level “Off” is defined in TS 38.508-1 [4], Table 6.2.2.2.2-2.



Table 8.1.6.1.4.7.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes NR Cell 1 and NR Cell 3 parameter according to the row "T1" in Table 8.1.6.1.4.7.3.2-1/2.
	-
	-
	-
	-

	2
	The SS waits for 40s to ensure that the UE detects inter-frequency cell.
	-
	-
	-
	-

	3
	Void
	-
	-
	-
	-

	4
	The SS transmits a Paging message.
	<--
	NR RRC: Paging
	-
	-

	5
	The UE transmits an RRCSetupRequest message.
	-->
	NR RRC: RRCSetupRequest
	-
	-

	6
	The SS waits for 2 sec to ensure that the UE detects T300 expiry.
	-
	-
	-
	-

	7
	Void
	-
	-
	-
	-

	8-10
	Steps 1 to 3 of the generic radio bearer establishment procedure in TS 38.508-1 [4], table 4.5.4.2-3 on NR Cell 1.
	-
	-
	-
	-

	11
	The UE transmits an RRCSetupComplete message and a SERVICE REQUEST message on NR Cell 1.
	-->
	NR RRC: RRCSetupComplete

	-
	-

	12-15
	Steps 5 to 8 of the generic radio bearer establishment procedure in TS 38.508-1 [4], table 4.5.4.2-3 on NR Cell 1.
	-
	-
	-
	-

	16
	The SS sends a UEInformationRequest message to get connEstFailReportReq.
	<--
	UEInformationRequest
	-
	-

	17
	Check: Does the UE send a UEInformationResponse message with connEstFailReport on NR Cell 1?
	-->
	UEInformationResponse
	1
	P



8.1.6.1.4.7.3.3	Specific message contents
Table 8.1.6.1.4.7.3.3-1: RRCSetupComplete (step 11, Table 8.1.6.1.4.7.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-22

	Information Element
	Value/remark
	Comment
	Condition

	RRCSetupComplete ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcSetupComplete SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        ue-MeasurementsAvailable-r16
	UE-MeasurementsAvailable-r16 with condition CEF
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.4.7.3.3-2: Void

Table 8.1.6.1.4.7.3.3-3: UEInformationResponse (step 17, Table 8.1.6.1.4.7.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-32B

	Information Element
	Value/remark
	Comment
	Condition

	UEInformationResponse-r16 ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    ueInformationResponse-r16 SEQUENCE {
	
	
	

	      connEstFailReport-r16 SEQUENCE {
	
	
	

	        measResultFailedCell-r16 SEQUENCE {
	
	
	

	          cgi-Info SEQUENCE {
	
	Information of NR Cell 1
	

	            plmn-Identity-r16
	the same MCC and MNC stored in EFIMSI on the test USIM card
	
	

	            cellIdentity-r16
	NR Cell 1
	
	

	            trackingAreaCode-r16
	1
	
	

	          }
	
	
	

	          measResult-r16 SEQUENCE {
	
	
	

	            cellResults-r16 SEQUENCE {
	
	Measurement result of NR Cell 1
	

	              resultsSSB-Cell-r16 SEQUENCE {
	
	
	

	                rsrp
	(0..127)
	
	

	                rsrq
	(0..127)
	
	

	                sinr
	Not checked
	
	

	              }
	
	
	

	            }
	
	
	

	            rsIndexResults-r16
	Not checked
	
	

	          }
	
	
	

	        }
	
	
	

	        locationInfo-r16
	Not checked
	
	

	        measResultNeighCells-r16 SEQUENCE {
	
	
	

	          measResultNeighCellListNR SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR-r16 {
	1 entry
	
	

	            MeasResult2NR-r16[1] SEQUENCE {
	
	entry 1
	

	              ssbFrequency-r16
	ARFCN-ValueNR for SSB of NR Cell 3
	
	

	              refFreqCSI-RS-r16
	Not checked
	
	

	              measResultList-r16 SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR SEQUENCE {
	1 entry
	
	

	                MeasResultNR[1] SEQUENCE {
	
	entry 1
	

	                  physCellId
	PCI of NR Cell 3
	
	

	                  measResult SEQUENCE {
	
	
	

	                    cellResults SEQUENCE {
	
	
	

	                      resultsSSB-Cell SEQUENCE {
	
	
	

	                        rsrp
	(0..127)
	
	

	                        rsrq
	Not checked
	
	

	                        sinr
	Not checked
	
	

	                      }
	
	
	

	                      resultsCSI-RS-Cell
	Not checked
	
	

	                    }
	
	
	

	                    rsIndexResults
	Not checked
	
	

	                  }
	
	
	

	                  cgi-Info
	Not checked
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        numberOfConnFail-r16
	Integer between 1-8
	
	

	        perRAInfoList-r16
	Not checked
	
	

	        timeSinceFailure-r16
	Any allowed value
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	




