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[bookmark: _Toc21103306][bookmark: _Toc21103098][bookmark: _Toc36158017][bookmark: _Toc29233435][bookmark: _Toc29462040]8.1.6.1.3.4	Radio Link Failure / Reporting at NR handover
8.1.6.1.3.4.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state with handover failure information available }
ensure that {
  when { UE receives RRCReestablishmentRRCReconfiguration message }
    then { UE sends the RRCReestablishmentComplete RRCReconfigurationComplete message with rlf-InfoAvailable }
            }

(2)
with { UE in RRC_CONNECTED state with the handover failure information available }
ensure that {
  when { UE receives the UEInformationRequest message containing rlf-ReportReq }
    then { UE sends the UEInformationResponse message with rlf-Report included }
            }

8.1.6.1.3.4.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.331, clauses 5.3.7.4, 5.3.10.5, 5.3.5.8.3, 5.3.5.3 and 5.7.10.3. Unless otherwise stated these are Rel-16 requirements.
[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 reconfiguration with sync 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 5.3.7.4]
The UE shall:
…
…
1>	set the content of RRCReestablishmentComplete message as follows:
	…
…
2>	if the UE has radio link failure or handover failure information available in VarRLF-Report of TS 36.331 [10] and if the UE is capable of cross-RAT RLF reporting and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report of TS 36.331 [10]:
3>	include rlf-InfoAvailable in the RRCReestablishmentComplete message;
1>	submit the RRCReestablishmentComplete message to lower layers for transmission;


[TS 38.331, clause 5.3.10.5]
The UE shall determine the content in the VarRLF-Report as follows:
1>	clear the information included in VarRLF-Report, if any;
1>	set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
1>	set the measResultLastServCell to include the cell level RSRP, RSRQ and the available SINR, of the source PCell(in case HO failure) or PCell (in case RLF) based on the available SSB and CSI-RS measurements collected up to the moment the UE detected failure;
1>	if the SS/PBCH block-based measurement quantities are available:
2>	set the rsIndexResults in measResultLastServCell to include all the available measurement quantities of the source PCell (in case HO failure) or PCell (in case RLF), ordered such that the highest SS/PBCH block RSRP is listed first if SS/PBCH block RSRP measurement results are available, otherwise the highest SS/PBCH block RSRQ is listed first if SS/PBCH block RSRQ measurement results are available, otherwise the highest SS/PBCH block SINR is listed first, based on the available SS/PBCH block based measurements collected up to the moment the UE detected failure;
…
1>	set the c-RNTI to the C-RNTI used in the source PCell(in case HO failure) or PCell (in case RLF);
1>	if the failure is detected due to reconfiguration with sync failure as described in 5.3.5.8.3, set the fields in VarRLF-report as follows:
2>	set the connectionFailureType to hof;
2>	set the nrFailedPCellId in failedPCellId to the global cell identity and tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the target PCell of the failed handover;
2>	include nrPreviousCell in previousPCellId and set it to the global cell identity and tracking area code of the PCell where the last RRCReconfiguration message including reconfigurationWithSync was received;
2>	set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync;
…
1>	if available, set the locationInfo as in 5.3.3.7.
The UE may discard the radio link failure information or handover failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the radio link failure/handover failure is detected.
NOTE 2:	In this clause, the term 'handover failure' has been used to refer to 'reconfiguration with sync failure'.
[TS 38.331, clause 5.3.5.8.3]
The UE shall:
1>	if T304 of the MCG expires:
2>	release dedicated preambles provided in rach-ConfigDedicated if configured;
2>	release dedicated msgA PUSCH resources provided in rach-ConfigDedicated if configured;
…
2>	else:
3>	revert back to the UE configuration used in the source PCell;
3>	store the handover failure information in VarRLF-Report as described in the subclause 5.3.10.5;
3>	initiate the connection re-establishment procedure as specified in subclause 5.3.7.
[TS 38.331, clause 5.3.5.3]
The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional reconfiguration (CHO or CPC):
…
1>	set the content of the RRCReconfigurationComplete message as follows:
…
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 RRCReconfigurationComplete message;
…
1>	else (RRCReconfiguration was received via SRB1):
2>	submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using the new configuration;
[TS 38.331, clause 5.7.10.3]
Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:
…
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 failure 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>	else:
2>	submit the UEInformationResponse message to lower layers for transmission via SRB1.
8.1.6.1.3.4.3	Test description
8.1.6.1.3.4.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1 is the serving cell.
-	NR Cell 2 is the Suitable neighbour intra-frequency cell.
-	System information combination NR-2 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 on NR Cell 1 according to TS 38.508-1 [4], clause 4.4A.
8.1.6.1.3.4.3.2	Test procedure sequence
Table 8.1.6.1.3.4.3.2-1/2 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" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 8.1.6.1.3.4.3.2-1: Time instances of cell power level and parameter changes for FR1
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	-94
	

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	"Off"
	Only Cell 1 is available.



Table 8.1.6.1.3.4.3.2-2: Time instances of cell power level and parameter changes for FR2
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	FFS
	FFS
	

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	-82
	"Off"
	Only Cell 1 is available.



Table 8.1.6.1.3.4.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCReconfiguration message on NR Cell 1 to order the UE to perform handover to NR Cell 2.
	<--
	NR RRC: RRCReconfiguration

	-
	-

	-
	EXCEPTION: In parallel to the events described in step 2 the steps specified in Table 8.1.6.1.3.4.3.2-4 should take place.
	-
	-
	-
	-

	2
	The SS changes the power level setting according to the row "T1".
	-
	-
	-
	-

	3
	The UE transmits an RRCReestablishmentRequest message on NR Cell 1.
	-->
	NR RRC: RRCReestablishmentRequest
	-
	-

	4
	The SS transmits an RRCReestablishment message to resume SRB1 operation and re-activate security on NR Cell 1.
	<--
	NR RRC: RRCReestablishment
	-
	-

	5
	Check: Does Tthe UE transmits an RRCReestablishmentComplete message with rlf-InfoAvailable included using the security key derived from the nextHopChainingCount on NR Cell 1.
	-->
	NR RRC: RRCReestablishmentComplete
	-1
	-P

	6
	The SS transmits an RRCReconfiguration message to resume existing radio bearers on NR Cell 1.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	7
	Check: Does Tthe UE transmit an RRCReconfigurationtComplete message. with rlf-InfoAvailable included?
	-->
	NR RRC: RRCReconfigurationtComplete
	1-
	-P

	8
	The SS transmits a UEInformationRequest message.
	<--
	NR RRC: UEInformationRequest
	-
	-

	9
	Check: Does the UE transmit a UEInformationResponse message on NR Cell 1?
	-->
	NR RRC: UEInformationResponse
	2
	P



Table 8.1.6.1.3.4.3.2-4: Parallel behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: The steps 1 and 2 below are repeated for the duration of T304.
	-
	-
	-
	-

	1
	The UE attempts to perform the handover using MAC Random Access Preamble on NR Cell 2.
	-
	-
	-
	-

	2
	The SS does not respond.
	-
	-
	-
	-



8.1.6.1.3.4.3.3	Specific message contents
Table 8.1.6.1.3.4.3.3-1: RRCReconfiguration-HO (step 1, Table 8.1.6.1.3.4.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.8.1-1A with condition RBConfig_KeyChange



Table 8.1.6.1.3.4.3.3-2: RRCReestablishmentRequest (step 3, Table 8.1.6.1.3.4.3.2-3)
	Derivation Path: TS 38.508-1, 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
	PhysicalCellIdentity of NR Cell 1
	
	

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

	  }
	
	
	

	  reestablishmentCause
	handoverFailure
	
	

	}
	
	
	



Table 8.1.6.1.3.4.3.3-3: RRCReestablishment (step 4, Table 8.1.6.1.3.4.3.2-3)
	Derivation Path: TS 38.508-1, Table 4.6.1-10

	Information Element
	Value/remark
	Comment
	Condition

	RRCReestablishment ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReestablishment SEQUENCE {
	
	
	

	      nextHopChainingCount
	2
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.3.4.3.3-4: RRCReestablishmentComplete (step 5, Table 8.1.6.1.3.4.3.2-3)
	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 8.1.6.1.3.4.3.3-5: RRCReconfiguration (step 6, Table 8.1.6.1.3.4.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-13 with condition REEST



Table 8.1.6.1.3.4.3.3-6:Void RRCReconfigurationComplete (step 7, Table 8.1.6.1.3.4.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-14

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfigurationComplete ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfigurationComplete SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            ue-MeasurementsAvailable-r16 SEQUENCE {
	
	
	

	              rlf-InfoAvailable-r16
	true
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.6.1.3.4.3.3-7: UEInformationRequest (step 8, Table 8.1.6.1.3.4.3.2-3)
	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 8.1.6.1.3.4.3.3-8: UEInformationResponse (step 9, Table 8.1.6.1.3.4.3.2-3)
	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 1
	
	

	          previousPCellId-r16 CHOICE {
	
	
	

	            nrPreviousCell-r16 SEQUENCE {
	
	
	

	              plmn-Identity-r16
	PLMN ID of NR Cell 1
	
	

	              cellIdentity-r16
	CGI of NR Cell 1
	
	

	              trackingAreaCode-r16
	TAC of NR Cell 1
	
	

	            }
	
	
	

	          }
	
	
	

	          failedPCellId-r16 CHOICE {
	
	
	

	            nrFailedPCellId-r16
	Any Allowed Value
	Either pci-arfcn-r16 or cellGlobalId-r16 corresponding to NR Cell 2
	

	            eutraFailedPCellId-r16
	Not present
	
	

	          }
	
	
	

	          reconnectCellId-r16
	Not present
	
	

	          timeUntilReconnection-16
	Not present
	
	

	          reestablishmentCellId-r16 SEQUENCE {
	
	
	

	            plmn-Identity-r16
	PLMN ID of NR Cell 1
	
	

	            cellIdentity-r16
	CGI of NR Cell 1
	
	

	            trackingAreaCode-r16
	TAC of NR Cell 1
	
	

	          }
	
	
	

	          timeConnFailure-r16
	Any allowed value
	
	

	          timeSinceFailure-r16
	Any allowed value
	
	

	          connectionFailureType-r16
	hof
	
	

	          rlf-Cause-r16
	Not checked
	
	

	          locationInfo-r16
	Not checked
	
	

	          noSuitableCellFound-r16
	Not present
	
	

	          ra-InformationCommon-r16
	Not checked
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
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