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8.1.6.1.3.3	Radio Link Failure / Reporting at RRC connection establishment and reestablishment
8.1.6.1.3.3.1	Test Purpose (TP)
(1)
with { UE in NR RRC_CONNECTED state detecting radio link failure }
ensure that {
  when { T301 expires after UE having sent an RRCReestablishmentRequest message, the UE has radio link failure information available in VarRLF-Report and plmn-Identity stored in VarRLF-Report is equal to the RPLMN }
    then { UE sends the RRCSetupComplete message with rlf-InfoAvailable included after receiving an RRCSetup message }
            }

(2)
with { UE in NR RRC_CONNECTED state detecting radio link failure }
ensure that {
  when { UE has radio link failure information available in VarRLF-Report and plmn-Identity stored in VarRLF-Report is equal to the RPLMN }
    then { UE sends the RRCReestablishmentComplete message with rlf-InfoAvailable included after receiving an RRCReestablishment message }
            }

(3)
with { UE in NR RRC_CONNECTED state with the radio link failure information available and plmn-Identity stored in VarRLF-Report is equal to the RPLMN }
ensure that {
  when { UE receives the UEInformationRequest message containing rlf-ReportReq set to true }
    then { UE sends the UEInformationResponse message with rlf-Report included }
            }

8.1.6.1.3.3.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.331, clauses 5.3.3.4, 5.3.7.5, 5.3.10.3, 5.3.7.4 and 5.7.10.3. Unless otherwise stated these are Rel-16 requirements.
[TS 38.331, clause 5.3.3.4]
The UE shall perform the following actions upon reception of the RRCSetup:
1>	if the RRCSetup is received in response to an RRCReestablishmentRequest; or
…
1>	perform the cell group configuration procedure in accordance with the received masterCellGroup and as specified in 5.3.5.5;
1>	perform the radio bearer configuration procedure in accordance with the received radioBearerConfig and as specified in 5.3.5.6;
1>	if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited from another RAT;
…
1>	set the content of RRCSetupComplete message as follows:
…
2>	if the UE has logged measurements available for NR and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
3>	include the logMeasAvailable in the RRCSetupComplete message;
…
2>	if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:
3>	include connEstFailInfoAvailable in the RRCSetupComplete message;
2>	if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:
3>	if reconnectCellId in VarRLF-Report is not set:
4>	set timeUntilReconnection in VarRLF-Report to the time that elapsed since the last radio link or handover failure;
4>	set nrReconnectCellId in reconnectCellId in VarRLF-Report to the global cell identity and the tracking area code of the PCell;
3>	include rlf-InfoAvailable in the RRCSetupComplete message;
…
1>	submit the RRCSetupComplete message to lower layers for transmission, upon which the procedure ends.
[TS 38.331, clause 5.3.7.5]
The UE shall:
…
1>	set the content of RRCReestablishmentComplete message as follows:
2>	if the UE has logged measurements available for NR and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
3>	include the logMeasAvailable in the RRCReestablishmentComplete message;
…
2>	if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report; or
…
3>	include rlf-InfoAvailable in the RRCReestablishmentComplete message;
1>	submit the RRCReestablishmentComplete message to lower layers for transmission;
[TS 38.331, clause 5.3.10.3]
The UE shall:
…
1>	else:
2>	during a DAPS handover: the following only applies for the target PCell;
2>	upon T310 expiry in PCell; or
…
2>	upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:
…
3>	else:
4>	consider radio link failure to be detected for the MCG i.e. RLF;
4>	discard any segments of segmented RRC messages stored according to 5.7.6.3;
NOTE:	Void.
4>	if AS security has not been activated:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
4>	else if AS security has been activated but SRB2 and at least one DRB or, for IAB, SRB2, have not been setup:
5>	store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;
…
5>	else:
6>	initiate the connection re-establishment procedure as specified in 5.3.7.
The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the radio link failure is detected.
[TS 38.331, clause 5.3.7.4]
The UE shall set the contents of RRCReestablishmentRequest message as follows:
1>	if the procedure was initiated due to radio link failure as specified in 5.3.10.3 or handover failure as specified in 5.3.5.8.3:
2>	set the reestablishmentCellId in the VarRLF-Report to the global cell identity of the selected cell;
[TS 38.331, clause 5.7.10.3]
Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:
…
1>	if the logMeasReportReq is present and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
2>	if VarLogMeasReport includes one or more logged measurement entries, set the contents of the logMeasReport in the UEInformationResponse message as follows:
3>	include the absoluteTimeStamp and set it to the value of absoluteTimeInfo in the VarLogMeasReport;
3>	include the traceReference and set it to the value of traceReference in the VarLogMeasReport;
3>	include the traceRecordingSessionRef and set it to the value of traceRecordingSessionRef in the VarLogMeasReport;
3>	include the tce-Id and set it to the value of tce-Id in the VarLogMeasReport;
3>	include the logMeasInfoList and set it to include one or more entries from VarLogMeasReport starting from the entries logged first;
3>	if the VarLogMeasReport includes one or more additional logged measurement entries that are not included in the logMeasInfoList within the UEInformationResponse message:
4>	include the logMeasAvailable;
…
1>	if rlf-ReportReq is set to true:
2>	if the UE has radio link failure information or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:
3>	set timeSinceFailure in VarRLF-Report to the time that elapsed since the last radio link or handover failure in NR;
3>	set the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report;
3>	discard the rlf-Report from VarRLF-Report upon successful delivery of the UEInformationResponse message confirmed by lower layers;
…
1>	if the logMeasReport is included in the UEInformationResponse:
2>	submit the UEInformationResponse message to lower layers for transmission via SRB2;
2>	discard the logged measurement entries included in the logMeasInfoList from VarLogMeasReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;
1>	else:
2>	submit the UEInformationResponse message to lower layers for transmission via SRB1.
8.1.6.1.3.3.3	Test description
8.1.6.1.3.3.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1 (TAI-1) is the serving cell.
-	NR Cell 3 and Cell 6 are the inter-frequency neighbor cells.
-	System information combination NR-4 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NR cells.
NOTE: For NR Cell 3 and Cell 6 TAI is set to TAI-2.
UE:
None.
Preamble:
-	The UE is in state 3N-A on NR Cell 1 according to TS 38.508-1 [4], clause 4.4A.
8.1.6.1.3.3.3.2	Test procedure sequence
Table 8.1.6.1.3.3.3.2-1/2 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 8.1.6.1.3.3.3.2-1: Time instances of cell power level and parameter changes for FR1
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 3
	NR Cell 6
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	"Off"
	"Off"
	Only Cell 1 is available.

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	-88
	"Off"
	Only Cell 3 is available.

	T2
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	"Off"
	-88
	Only Cell 6 is available.



Table 8.1.6.1.3.3.3.2-2: Time instances of cell power level and parameter changes for FR2
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 3
	NR Cell 6
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-82
	"Off"
	"Off"
	Only Cell 1 is available.

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	-82
	"Off"
	Only Cell 3 is available.

	T2
	SS/PBCH
SSS EPRE
	dBm/SCS
	"Off"
	"Off"
	-82
	Only Cell 6 is available.



Table 8.1.6.1.3.3.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes NR Cell 1 and Cell 3 parameters according to the row "T1" in Table 8.1.6.1.3.3.3.2-1/2.
	-
	-
	-
	-

	2
	The UE transmits an RRCReestablishmentRequest message on NR Cell 3.
	-->
	NR RRC: RRCReestablishmentRequest
	-
	-

	3
	The SS does not respond to any RRCReestablishmentRequest message and waits for 1s to ensure that T301 expires and the UE goes to NR RRC_IDLE state on NR Cell 3.
	-
	-
	-
	-

	4-5
	Steps 1-2 of Table 4.9.5.2.2-1 of the generic procedure in TS 38.508-1 [4] are performed on NR Cell 3.
	-
	-
	-
	-

	6
	Check: Does the UE transmit an RRCSetupComplete message with rlf-InfoAvailable included and a REGISTRATION REQUEST message indicating "mobility registration updating" is sent to update the registration of the actual tracking area?
	-->
	NR RRC: RRCSetupComplete
5GMM: REGISTRATION REQUEST
	1
	P

	6A
	The SS transmits a SecurityModeCommand message.
	<--
	NR : SecurityModeCommand
	-
	-

	6B
	The UE transmits a SecurityModeComplete message.
	-->
	NR : SecurityModeComplete
	-
	-

	7-8
	Steps 4-5 of Table 4.9.5.2.2-1 of the generic procedure in TS 38.508-1 [4] are performed.
	-
	-
	-
	-

	8A
	The SS transmits an RRCReconfiguration message to establish SRB2 and DRB.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	8B
	The UE transmits an RRCReconfigurationtComplete message.
	-->
	NR RRC: RRCReconfigurationtComplete
	-
	-

	9
	The SS changes NR Cell 3 and Cell 6 parameters according to the row "T2" in Table 8.1.6.1.3.3.3.2-1/2.
	-
	-
	-
	-

	10
	The UE transmits an RRCReestablishmentRequest message on NR Cell 6.
	-->
	NR RRC: RRCReestablishmentRequest
	-
	-

	11
	The SS transmits an RRCReestablishment message.
	<--
	NR RRC: RRCReestablishment
	-
	-

	12
	Check: Does the UE transmit an RRCReestablishmentComplete message with rlf-InfoAvailable included?
	-->
	NR RRC: RRCReestablishmentComplete
	2
	P

	13
	The SS transmits an RRCReconfiguration message to establish SRB2 and DRB.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	14
	The UE transmits an RRCReconfigurationtComplete message.
	-->
	NR RRC: RRCReconfigurationtComplete
	-
	-

	15
	The SS transmits a UEInformationRequest message with rlf-ReportReq set to true.
	<--
	NR RRC: UEInformationRequest
	-
	-

	16
	Check: Does the UE transmit a UEInformationResponse message on Cell 6 with rlf-Report included?
	-->
	NR RRC: UEInformationResponse
	3
	P



8.1.6.1.3.3.3.3	Specific message contents
Table 8.1.6.1.3.3.3.3-1: RRCReestablishmentRequest (steps 2 and 10, Table 8.1.6.1.3.3.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-12

	Information Element
	Value/remark
	Comment
	Condition

	RRCReestablishmentRequest ::= SEQUENCE {
	
	
	

	  ue-Identity SEQUENCE {
	
	
	

	    c-RNTI
	the value of the C-RNTI of the UE
	
	

	    physCellId
	PCI of NR Cell 1
	
	Step 2

	
	PCI of NR Cell 3
	
	Step 14

	    shortMAC-I
	The same value as the 16 least significant bits of the XMAC-I value calculated by SS
	
	

	  }
	
	
	

	  reestablishmentCause
	otherFailure
	
	

	}
	
	
	



Table 8.1.6.1.3.3.3.3-2: RRCSetupComplete (step 6, Table 8.1.6.1.3.3.3.2-3)
	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 SEQUENCE {
	
	
	

	          rlf-InfoAvailable-r16
	true
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.3.3.3.3-3: RRCReestablishmentComplete (step 12, Table 8.1.6.1.3.3.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-11

	Information Element
	Value/remark
	Comment
	Condition

	RRCReestablishmentComplete ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReestablishmentComplete SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        ue-MeasurementsAvailable-r16 SEQUENCE {
	
	
	

	          rlf-InfoAvailable-r16
	true
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.3.3.3.3-4: UEInformationRequest (step 15, Table 8.1.6.1.3.3.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-32A

	Information Element
	Value/remark
	Comment
	Condition

	UEInformationRequest-r16 ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    ueInformationRequest-r16 SEQUENCE {
	
	
	

	      rlf-ReportReq-r16
	true
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.3.3.3.3-5: UEInformationResponse (step 16, Table 8.1.6.1.3.3.3.2-3)
	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 {
	
	
	

	      rlf-Report-r16 CHOICE {
	
	
	

	        nr-RLF-Report-r16 SEQUENCE {
	
	
	

	          measResultLastServCell-r16 SEQUENCE {
	
	
	

	            measResult-r16 SEQUENCE {
	
	
	

	              cellResults-r16 SEQUENCE {
	
	
	

	                resultsSSB-Cell-r16 SEQUENCE {
	
	
	

	                  rsrp
	(0..127)
	
	

	                  rsrq
	(0..127)
	
	

	                  sinr
	Not checked
	
	

	                }
	
	
	

	                resultsCSI-RS-Cell-r16
	Not checked
	
	

	              }
	
	
	

	              rsIndexResults-r16 SEQUENCE {
	
	
	

	                resultsSSB-Indexes-r16 SEQUENCE {
	
	
	

	                  ssb-Index
	1
	
	

	                  ssb-Results SEQUENCE {
	
	
	

	                    rsrp
	(0..127)
	
	

	                    rsrq
	(0..127)
	
	

	                    sinr
	Not checked
	
	

	                  }
	
	
	

	                }
	
	
	

	                ssbRLMConfigBitmap-r16
	01000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
	
	

	                resultsCSI-RS-Indexes-r16
	Not present
	
	

	                csi-rsRLMConfigBitmap-r16
	Not present
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	          measResultNeighCells-r16
	Not present
	
	

	          c-RNTI-r16
	the old value of the C-RNTI of the UE used in NR Cell 3
	
	

	          previousPCellId-r16
	Not present
	
	

	          failedPCellId-r16 CHOICE {
	
	
	

	            nrFailedPCellId-r16 CHOICE {
	Not Checked
	
	

	              pci-arfcn-r16 SEQUENCE {
	
	
	

	                physCellId-r16
	PCI of NR Cell 3
	
	

	                carrierFreq-r16
	NARFCN of NR Cell 3
	
	

	              }
	
	
	

	            }
	
	
	

	            eutraFailedPCellId-r16
	Not present
	
	

	          }
	
	
	

	          reconnectCellId-r16
	Not present
	
	

	          timeUntilReconnection-16
	Not present
	
	

	          reestablishmentCellId-r16 SEQUENCE {
	
	
	

	            plmn-Identity-r16
	PLMN ID of NR Cell 6
	
	

	            cellIdentity-r16
	CGI of NR Cell 6
	
	

	            trackingAreaCode-r16
	TAC of NR Cell 6
	
	

	          }
	
	
	

	          timeConnFailure-r16
	Not present
	
	

	          timeSinceFailure-r16
	Not checked
	
	

	          connectionFailureType-r16
	rlf
	
	

	          rlf-Cause-r16
	t310-Expiry
	
	

	          locationInfo-r16
	Not checked
	
	

	          noSuitableCellFound-r16
	Not present
	
	

	          ra-InformationCommon-r16
	Not present
	
	

	          csi-rsRLMConfigBitmap-v1650
	Not present
	
	

	        }
	
	
	

	      eutra-RLF-Report-r16
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	




