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8.1.4.1.6
Intra NR handover / Failure / Re-establishment failure
8.1.4.1.6.1
Test Purpose (TP)

(1)

with { UE in NR RRC_CONNECTED state and having received an RRCReconfiguration message including a reconfigurationWithSync for handover to the target cell }

ensure that {

  when { UE detects handover failure and fails an RRCReestablishment procedure }

    then { UE shall enters NR RRC_IDLE state }

            }

8.1.4.1.6.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.331, clauses 5.3.5.3, 5.3.5.5.1, 5.3.5.5.2, 5.3.5.8.3, 5.3.7.2, 5.3.7.3, 5.3.7.4 and 5.3.7.6. Unless otherwise stated these are Rel-15 requirements.

[TS 38.331, clause 5.3.5.3]

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

1>
if the RRCReconfiguration includes the fullConfig:

2>
perform the full configuration procedure as specified in 5.3.5.11;
1>
if the RRCReconfiguration includes the masterCellGroup:

2>
perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;

[TS 38.331, clause 5.3.5.5.1]

The network configures the UE with Master Cell Group (MCG), and zero or one Secondary Cell Group (SCG). In EN-DC, the MCG is configured as specified in TS 36.331 [10]. The network provides the configuration parameters for a cell group in the CellGroupConfig IE.
The UE performs the following actions based on a received CellGroupConfig IE:

1>
if the CellGroupConfig contains the spCellConfig with reconfigurationWithSync:

2>
perform Reconfiguration with sync according to 5.3.5.5.2;

2>
resume all suspended radio bearers and resume SCG transmission for all radio bearers, if suspended;

[TS 38.331, clause 5.3.5.5.2]

The UE shall perform the following actions to execute a reconfiguration with sync.
1>
if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;

1>
stop timer T310 for the corresponding SpCell, if running;

1>
start timer T304 for the corresponding SpCell with the timer value set to t304, as included in the reconfigurationWithSync;

1>
if the frequencyInfoDL is included:

2>
consider the target SpCell to be one on the SSB frequency indicated by the frequencyInfoDL with a physical cell identity indicated by the physCellId;

1>
else:

2>
consider the target SpCell to be one on the SSB frequency of the source SpCell with a physical cell identity indicated by the physCellId;

1>
start synchronising to the DL of the target SpCell;

1>
apply the specified BCCH configuration defined in 9.1.1.1;

1>
acquire the MIB, which is scheduled as specified in TS 38.213 [13];

NOTE 1:
The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.

NOTE 2:
The UE may omit reading the MIB if the UE already has the required timing information, or the timing information is not needed for random access.

1>
reset the MAC entity of this cell group;

1>
consider the SCell(s) of this cell group, if configured, to be in deactivated state;

1>
apply the value of the newUE-Identity as the C-RNTI for this cell group; 
1>
configure lower layers in accordance with the received spCellConfigCommon;

1>
configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
[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>
revert back to the UE configuration used in the source PCell;

2>
initiate the connection re-establishment procedure as specified in subclause 5.3.7.

NOTE 1:
In the context above, "the UE configuration" includes state variables and parameters of each radio bearer.

[TS 38.331, clause 5.3.7.2]

The UE initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure of the MCG, in accordance with 5.3.10; or

1>
upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3; or
[TS 38.331, clause 5.3.7.3]

Upon selecting a suitable NR cell, the UE shall:

1>
ensure having valid and up to date essential system information as specified in clause 5.2.2.2;

1>
stop timer T311;

1>
start timer T301;

1>
if T390 is running:

2>
stop timer T390 for all access categories;

2>
perform the actions as specified in 5.3.14.4;

1>
apply the default L1 parameter values as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1;

1>
apply the default MAC Cell Group configuration as specified in 9.2.2;

1>
apply the CCCH configuration as specified in 9.1.1.2;

1>
apply the timeAlignmentTimerCommon included in SIB1;

1>
initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;

NOTE:
This procedure applies also if the UE returns to the source PCell.

[TS 38.331, clause 5.3.7.4]

The UE shall set the contents of RRCReestablishmentRequest message as follows:

1>
set the ue-Identity as follows:

2>
set the c-RNTI to the C-RNTI used in the source PCell (reconfiguration with sync or mobility from NR failure) or used in the PCell in which the trigger for the re-establishment occurred (other cases);

2>
set the physCellId to the physical cell identity of the source PCell (reconfiguration with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);

2>
set the shortMAC-I to the 16 least significant bits of the MAC-I calculated:

3>
over the ASN.1 encoded as per clause 8 (i.e., a multiple of 8 bits) VarShortMAC-Input;

3>
with the KRRCint key and integrity protection algorithm that was used in the source PCell (reconfiguration with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases); and

3>
with all input bits for COUNT, BEARER and DIRECTION set to binary ones;

1>
set the reestablishmentCause as follows:

..

2>
else if the re-establishment procedure was initiated due to reconfiguration with sync failure as specified in 5.3.5.8.3 (intra-NR handover failure) or 5.4.3.5 (inter-RAT mobility from NR failure):

3>
set the reestablishmentCause to the value handoverFailure;

           …

1>
re-establish PDCP for SRB1;

1>
re-establish RLC for SRB1;

1>
apply the specified configuration defined in 9.2.1 for SRB1;

1>
configure lower layers to suspend integrity protection and ciphering for SRB1;

NOTE:
Ciphering is not applied for the subsequent RRCReestablishment message used to resume the connection. An integrity check is performed by lower layers, but merely upon request from RRC.

1>
resume SRB1;

1>
submit the RRCReestablishmentRequest message to lower layers for transmission.

[TS 38.331, clause 5.3.7.7]

The UE shall:

1>
if timer T301 expires; or

1>
if the selected cell becomes no longer suitable according to the cell selection criteria as specified in TS 38.304 [20]:

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.

8.1.4.1.6.3
Test description

8.1.4.1.6.3.1
Pre-test conditions

System Simulator:

-
NR Cell 1 and Cell 2, NR Cell 1 is the serving 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 as defined in TS 38.508-1 [4], Table 4.4A.2-3 on NR Cell 1.

8.1.4.1.6.3.2
Test procedure sequence

Table 8.1.4.1.6.3.2-1/8.1.4.1.6.3.2-1A 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 8.1.4.1.6.3.2-1: Time instances of cell power level and parameter changes for FR1

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Remark

	T0
	SS/PBCH

SSS EPRE
	dBm/SCS
	-85
	-91
	The power level values are such that measurement results for Cell 1 (M1) and Cell 2 (M2) satisfy exit condition for event A3 (M2 < M1).

	T1
	SS/PBCH

SSS EPRE
	dBm/SCS
	-85
	-79
	The power level values are such that measurement results for Cell 1 (M1) and Cell 2 (M2) satisfy entry condition for event A3 (M2 > M1).

	T2
	SS/PBCH

SSS EPRE
	dBm/SCS
	"Off"
	-79
	The power level values are assigned to satisfy Srxlev Cell 1 < 0 such that selecting Cell 2 is guaranteed.


Table 8.1.4.1.6.3.2-1A: Time instances of cell power level and parameter changes for FR2

	
	Parameter
	Unit
	Cell 1
	Cell 4
	Remark

	T0
	SS/PBCH

SSS EPRE
	dBm/SCS
	FFS
	FFS
	The power level values are such that measurement results for Cell 1 (M1) and Cell 2 (M2) satisfy exit condition for event A3 (M2 < M1).

	T1
	SS/PBCH

SSS EPRE
	dBm/SCS
	FFS
	FFS
	The power level values are such that measurement results for Cell 1 (M1) and Cell 2 (M2) satisfy entry condition for event A3 (M2 > M1).

	T2
	SS/PBCH

SSS EPRE
	dBm/SCS
	"Off"
	FFS
	The power level values are assigned to satisfy Srxlev Cell 1 < 0 such that selecting Cell 2 is guaranteed.


Table 8.1.4.1.6.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCReconfiguration message including a measConfig to setup intra-frequency measurement on Cell 1.
	<--
	NR RRC: RRCReconfiguration
	-
	-

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

	3
	The SS changes Cell 1 and Cell 2 parameters according to the row "T1" in table 8.1.4.1.6.3.2-1/8.1.4.1.6.3.2-1A.
	-
	-
	-
	-

	4
	The UE transmits a MeasurementReport message on Cell 1 to report event A3 with the measured RSRP, RSRQ value for Cell 2.
	-->
	NR RRC: MeasurementReport
	-
	-

	5
	The SS transmits an RRCReconfiguration message including a masterCellGroup on Cell 1 to order the UE to perform intra-frequency handover to Cell 2.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	-
	EXCEPTION:
In parallel to the events described in step 6 the steps specified in Table 8.1.4.1.6.3.2-3 should take place on Cell 2.
	-
	-
	-
	-

	6
	The SS changes Cell 1 and Cell 2 parameters according to the row "T2" in table 8.1.4.1.6.3.2-1/8.1.4.1.6.3.2-1A.
	-
	-
	-
	-

	7
	Check: Does the UE transmit an RRCReestablishmentRequest message on Cell 2?
	-->
	NR RRC: RRCReestablishmentRequest
	1
	P

	8
	The SS does not respond to the RRCReestablishmentRequest message and waits for 1s to ensure that T301 expires.
	-
	-
	-
	-

	9
	Check: Does the test result of test procedure in TS 38.508-1 [4] subclause 4.9.5 indicate that the UE will perform a Registration procedure in NR RRC_IDLE state on Cell 2?
	-
	-
	1
	-


Table 8.1.4.1.6.3.2-3: 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 intra-frequency handover using MAC Random Access Preamble.
	-
	-
	-
	-

	2
	The SS does not respond.
	-
	-
	-
	-


8.1.4.1.6.3.3
Specific message contents

Table 8.1.4.1.6.3.3-1: SIB1 for NR Cell 1 and cell 2 (preamble and all steps, Table 8.1.4.1.6.3.2-2)

	Derivation Path: 38.508-1 [4] Table 4.6.1-28

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  servingCellConfigCommon ::= SEQUENCE {
	
	
	

	    uplinkConfigCommon ::= SEQUENCE {
	
	
	

	      initialUplinkBWP ::= SEQUENCE {
	
	
	

	        rach-ConfigCommon CHOICE {
	
	
	

	          rach-ConfigGeneric ::= SEQUENCE {
	
	
	

	            preambleTransMax
	n50
	
	

	          } 
	
	
	

	        }
	
	
	

	      }  
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.4.1.6.3.3-2: RRCReconfiguration (step 1, Table 8.1.4.1.6.3.2-2)

	Derivation Path: 38.508-1 [4] Table 4.6.1-13, condition MEAS


Table 8.1.4.1.6.3.3-3: MeasConfig (Table 8.1.4.1.6.3.3-2)

	Derivation Path: 38.508-1 [4] Table 4.6.3-69

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig ::= SEQUENCE {
	
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1.. maxNrofObjectId)) OF SEQUENCE {
	1 entry
	
	

	    measObjectId[1]
	1
	
	

	    measObject CHOICE {
	
	
	

	      measObjectNR[1]
	MeasObjectNR-f1
	
	

	    }
	
	
	

	  }
	
	
	

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

	    reportConfigId[1]
	1
	
	

	    reportConfig[1] CHOICE {

	
	
	

	      reportConfigNR
	ReportConfig-EventA3
	
	

	  }
	
	
	

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

	    measId[1]
	1
	
	

	    measObjectId[1]
	1
	
	

	    reportConfigId[1]
	1
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.4.1.6.3.3-4: MeasObjectNR-f1 (Table 8.1.4.1.6.3.3-3)
	Derivation Path: 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 SEQUENCE {
	
	
	

	    thresholdRSRP
	Not present
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.4.1.6.3.3-5: ReportConfigNR-A3 (Table 8.1.4.1.6.3.3-3)

	Derivation Path: 38.508-1 [4] table 4.6.3-142, condition EVENT_A3

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    eventTriggered SEQUENCE {
	
	
	

	      eventId CHOICE {
	
	
	

	        eventA3 SEQUENCE {
	
	
	

	          a3-Offset CHOICE {
	
	
	

	            rsrq
	0
	0dB
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    reportAmount 
	r1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.4.1.6.3.3-6: MeasurementReport (step 4, Table 8.1.4.1.6.3.2-2)

	Derivation Path: TS 38.508-1 [4], table 4.6.1-7

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    measurementReport ::= SEQUENCE {
	
	
	

	      measResults ::= SEQUENCE {
	
	
	

	        measId
	1
	
	

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

	          servCellId
	ServCellIndex of NR Cell 1
	
	

	          measResultServingCell SEQUENCE {
	
	
	

	            physCellId
	PhysCellId of NR Cell 1
	
	

	            measResult SEQUENCE {
	
	
	

	              cellResults SEQUENCE {
	
	
	

	                resultsSSB-Cell SEQUENCE {
	
	
	

	                  rsrp
	(0..127)
	
	

	                  rsrq
	(0..127)
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	        measResultNeighCells CHOICE {
	
	
	

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

	            physCellId
	PhysCellId of NR Cell 2
	
	

	            measResult SEQUENCE {
	
	
	

	              cellResults SEQUENCE {
	
	
	

	                resultsSSB-Cell SEQUENCE {
	
	
	

	                  rsrp
	(0..127)
	
	

	                  rsrq
	(0..127)
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.4.1.6.3.3-7: RRCReconfiguration (step 5, Table 8.1.4.1.6.3.2-2)

	Derivation Path: TS 38.508-1 [4], table 4.6.1-13, condition HO

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      nonCriticalExtension ::= SEQUENCE {
	
	
	

	        masterCellGroup ::= SEQUENCE {
	
	
	

	          spCellConfig ::= SEQUENCE {
	
	
	

	            servCellIndex
	ServCellIndex of NR Cell 2
	
	

	            reconfigurationWithSync ::= SEQUENCE {
	
	
	

	              spCellConfigCommon ::= SEQUENCE {
	
	
	

	                physCellId
	PhysCellId of NR Cell 2
	
	

	                downlinkConfigCommon ::= SEQUENCE {
	
	
	

	                  frequencyInfoDL ::= SEQUENCE {
	
	
	

	                    absoluteFrequencySSB
	Downlink ARFCN of NR Cell 2 SSB
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	              t304
	ms1000
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.4.1.6.3.3-8: RRCReestablishmentRequest (step 7, Table 8.1.4.1.6.3.2-2)

	Derivation Path: TS 38.508-1 [4], table 4.6.1-12

	Information Element
	Value/remark
	Comment
	Condition

	RRCReestablishmentRequest ::= SEQUENCE {
	
	
	

	  ue-Identity SEQUENCE {
	
	
	

	    physCellId
	PhysCellId of NR Cell 1
	
	

	    shortMAC-I
	The same value as the 16 least significant bits of the MAC-I calculated using the security configuration of the source PCell.
	
	

	  }
	
	
	

	  reestablishmentCause
	handoverFailure
	
	

	}
	
	
	


