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8.5.1.8.2
Radio link failure on PSCell / UE supports Split DRB


8.5.1.8.2.1
Test Purpose (TP)
(1)

With { UE in connected mode with SCG activated with a Split DRB established }

ensure that {

  when { T313 expires }

  then { the UE transmits a SCGFailureInformation message with failureType set to ‘t313-Expiry’ }

            }
(2)

With { UE in connected mode with SCG activated with a Split DRB established }

ensure that {

  when { random access problem indication from SCG MAC }

  then { the UE transmits a  SCGFailureInformation message with failureType set to ‘randomAccessProblem’ }

            }

(3)

With { UE in connected mode with SCG activated with a Split DRB established }

ensure that {

  when { indication from SCG RLC that the maximum number of retransmissions has been reached for a Split DRB }

  then { the UE shall transmit a  SCGFailureInformation message with failureType set to ‘rlc-MaxNumRetx’ }

            }

(4)

With { UE in connected mode with SCG activated with a Split DRB established }

ensure that {

  when { T307 expires }

  then { the UE shall transmit a  SCGFailureInformation message with failureType set to ‘scg-ChangeFailure’ }

           }

(5)

With { UE in connected mode with SCG activated with a Split DRB established and with ul-DataSplitDRB-ViaSCG set to FALSE }

ensure that {

  when { UE detects radio link failure of the PSCell and has PDCP SDUs available for transmission }

  then { the UE transmits the uplink data on the MAC entity configured for MCG }

            }

8.5.1.8.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.331, clauses 5.3.5.7a, 5.3.11.3, 5.6.13.2, and 5.6.13.3. Unless otherwise stated these are Rel-12 requirements.

[TS 36.331, clause 5.3.5.7a]

The UE shall:

1>
if T307 expires:

NOTE 1:
Following T307 expiry any dedicated preamble, if provided within the rach-ConfigDedicatedSCG, is not available for use by the UE anymore.

2>
initiate the SCG failure information procedure as specified in 5.6.13 to report SCG change failure;

[TS 36.331, clause 5.3.11.3]

…

The UE shall:

1>
upon T313 expiry; or

1>
upon random access problem indication from SCG MAC; or

1>
upon indication from SCG RLC that the maximum number of retransmissions has been reached for an SCG or split DRB:

2>
consider radio link failure to be detected for the SCG i.e. SCG-RLF;

2>
initiate the SCG failure information procedure as specified in 5.6.13 to report SCG radio link failure;

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, upon power off or upon detach.

[TS 36.331, clause 5.6.13.2]
A UE initiates the procedure to report SCG failures when SCG transmission is not suspended and when one of the following conditions is met:

1>
upon detecting radio link failure for the SCG, in accordance with 5.3.11; or

1>
upon SCG change failure, in accordance with 5.3.5.7a;

Upon initiating the procedure, the UE shall:

1>
suspend all SCG DRBs and suspend SCG transmission for split DRBs;

1>
reset SCG-MAC;

1>
stop T307;

1>
initiate transmission of the SCGFailureInformation message in accordance with 5.6.13.3;

[TS 36.331, clause 5.6.13.3]
The UE shall set the contents of the SCGFailureInformation message as follows:

1>
if the UE initiates transmission of the SCGFailureInformation message to provide SCG radio link failure information:

2>
include failureType and set it to the trigger for detecting SCG radio link failure;

1>
else if the UE initiates transmission of the SCGFailureInformation message to provide SCG change failure information:

2>
include failureType and set it to scg-ChangeFailure;

1>
set the measResultServFreqList to include for each SCG cell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in [16];

1>
for each SCG serving frequency included in measResultServFreqList, include within measResultBestNeighCell the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;

1>
set the measResultNeighCells to include the best measured cells on non-serving E-UTRA frequencies, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as follows;

2>
if the UE was configured to perform measurements for one or more non-serving EUTRA frequencies and measurement results are available, include the measResultListEUTRA;

2>
for each neighbour cell included, include the optional fields that are available;

NOTE 2:
The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.

The UE shall submit the SCGFailureInformation message to lower layers for transmission.

8.5.1.8.2.3
Test description

8.5.1.8.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1 is the PCell, Cell 10 is the PSCell1 and Cell 28 is the PSCell2. 

-
System information combination 3 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA Cell 1, Cell 10 and Cell 28.

UE:

Preamble:

-
The UE is in state DC Split DRB Loopback Activated (state 6B) on Cell 1 and Cell 10 according to [18] .

8.5.1.8.2.3.2
Test procedure sequence

Table 8.5.1.8.1.3.2-1 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 column 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 8.5.1.8.2.3.2-1: Time instances of cell power level and parameter changes

	
	
	Unit
	Cell 1
	Cell 10
	Cell 28
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-73
	-73
	-73
	Power level values are such that PCell and PSCell1 are used.

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-73
	“Off”
	-73
	The power level value of the PSCell1 is changed to create detection of physical layer problems for the PSCell1 i.e. N313 consecutive out-of-sync indications from UE lower layers.

	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1.


Table 8.5.1.8.2.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS stops sending SCG RLC acknowledgments for 10 seconds.
	-
	-
	-
	-

	2
	The SS transmits one IP packet to the UE on Cell 10 on SCG DRB.
	<--
	IP packet
	-
	-

	3
	UE loops back the IP packet on Cell 10 on SCG DRB
	-->
	IP packet
	-
	-

	4
	Check: Does the UE transmit an SCGFailureInformation message with failureType set to ‘rlc-MaxNumRetx’?
	-->
	SCGFailureInformation
	3
	P

	
	
	
	
	
	

	5
	The SS transmits an RRCConnectionReconfiguration message containing mobilityControlInfoSCG-r12
	<--
	RRCConnectionReconfiguration
	-
	-

	6
	The UE transmits an RRCConnectionReconfigurationComplete message
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	7
	The SS transmits a PDCCH order from the PSCell1 providing Random Access Preamble.
	<--
	(PDCCH Order)
	-
	-

	8
	The UE transmits a preamble on PRACH to the PSCell1 using the same preamble index as given in step 7
	-->
	(PRACH Preamble)
	-
	-

	9
	The SS waits for 10 seconds

NOTE: The SS does not transmit Random Access Response to the UE.
	-
	-
	-
	-

	10
	Check: Does the UE transmit an SCGFailureInformation message with failureType set to ‘randomAccessProblem’ ?
	-->
	SCGFailureInformation
	2
	P

	
	
	
	
	
	

	11
	The SS transmits an RRCConnectionReconfiguration message containing mobilityControlInfoSCG-r12
	<--
	RRCConnectionReconfiguration
	-
	-

	12
	The UE transmits an RRCConnectionReconfigurationComplete message
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	13
	The SS transmits an RRCConnectionReconfiguration message including the IE scg-Configuration that includes the IEs sCellToReleaseListSCG, pSCellToAddMod and mobilityControlInfoSCG modifying the SCG.

The SS does not respond to the UE transmitted RACH preambles. on Cell 28
	<--
	RRCConnectionReconfiguration
	-
	-

	14
	Check: Does the UE transmit an SCGFailureInformation message with failureType set to ‘scg-ChangeFailure’?
	-->
	SCGFailureInformation
	4
	P

	
	
	
	
	
	

	14
	The SS transmits an RRCConnectionReconfiguration message containing mobilityControlInfoSCG-r12
	<--
	RRCConnectionReconfiguration
	-
	-

	15
	The UE transmits an RRCConnectionReconfigurationComplete message
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	16
	The SS transmits one IP packet to the UE on the DRB associated with the MCG DRB.

NOTE: The SS does not provide uplink grants to the UE until cell power levels have been set according to the row “T1” in step 17, to ensure UE does not loop back IP packet before RLF has happened.
	<--
	IP packet
	-
	-

	17
	The SS changes Cell 10 parameters according to the row "T1" in table 8.5.1.8.1.3.2-1.
	-
	-
	-
	-

	18
	Check: Does the UE transmit an SCGFailureInformation message with failureType set to ‘t313-Expiry’ ?
	-->
	SCGFailureInformation
	1
	P

	19
	The SS changes Cell 10 parameters according to the row "T0" in table 8.5.1.8.1.3.2-1.
	-
	-
	-
	-

	20
	The SS transmits an RRCConnectionReconfiguration message containing mobilityControlInfoSCG-r12
	<--
	RRCConnectionReconfiguration
	-
	-

	21
	The UE transmits an RRCConnectionReconfigurationComplete message
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	22
	Check: Does the UE loops back the IP packet on Cell 1 (PCell) on the MCG DRB?
	-->
	IP packet
	5
	P


8.5.1.8.2.3.3
Specific message contents
Table 8.5.1.8.2.3.3-1: RRCConnectionReconfiguration (step 5, 11, 14 & 20 Table 8.5.1.8.2.3.2-2)

	Derivation Path: 36.508, Clause 4.6.1, Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {}
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated
	RadioResourceConfigDedicated-DRBRECONFIG
	
	

	        nonCriticalExtension SEQUENCE {
	
	v890
	

	          nonCriticalExtension SEQUENCE {
	
	v920
	

	            nonCriticalExtension SEQUENCE {
	
	v1020
	

	              nonCriticalExtension SEQUENCE {
	
	v1130
	

	                nonCriticalExtension SEQUENCE {
	
	v1250
	

	                  scg-Configuration-r12 CHOICE {
	SCG-Configuration-r12- MobSCG
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.5.1.8.2.3.3-2: SCG-Configuration-r12-MobSCG (Table 8.5.1.8.2.3.3-1)
	Derivation Path: 36.508, Clause 4.6.3 Table 4.6.3-19F 

	Information Element
	Value/remark
	Comment
	Condition

	scg-Configuration-r12 CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    scg-ConfigPartMCG-r12 
	Not Present
	
	

	    scg-ConfigPartSCG-r12 SEQUENCE {
	
	
	

	      radioResourceConfigDedicatedSCG-r12 
	Not Present
	
	

	      sCellToReleaseListSCG-r12
	Not Present
	
	

	      pSCellToAddMod-r12
	Not Present
	
	

	      sCellToAddModListSCG-r12
	Not present
	
	

	      mobilityControlInfoSCG-r12
	mobilityControlInfoSCG-r12 (Table 8.5.1.8.1.3.5)
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.5.1.8.2.3.3-3: RRCConnectionReconfiguration (step 13, Table 8.5.1.8.2.3.2-2)

	Derivation Path: 36.508, Clause 4.6.1, Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {}
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated
	RadioResourceConfigDedicated-DRBRECONFIG
	
	

	        nonCriticalExtension SEQUENCE {
	
	v890
	

	          nonCriticalExtension SEQUENCE {
	
	v920
	

	            nonCriticalExtension SEQUENCE {
	
	v1020
	

	              nonCriticalExtension SEQUENCE {
	
	v1130
	

	                nonCriticalExtension SEQUENCE {
	
	v1250
	

	                  scg-Configuration-r12 CHOICE {
	SCG-Configuration-r12- sCellRelease-pSCellAdd-ModSCG
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.5.1.8.2.3.3-4: SCG-Configuration-r12-sCellRelease-pSCellAdd-ModSCG (Table 8.5.1.8.2.3.3-3)
	Derivation Path: 36.508, Clause 4.6.3 Table 4.6.3-19F 

	Information Element
	Value/remark
	Comment
	Condition

	scg-Configuration-r12 CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    scg-ConfigPartMCG-r12 
	Not present
	
	

	    scg-ConfigPartSCG-r12 SEQUENCE {
	
	
	

	      radioResourceConfigDedicatedSCG-r12 
	Not present
	
	

	      sCellToReleaseListSCG-r12
	sCellToReleaseListSCG-r12
	
	

	      pSCellToAddMod-r12
	pSCellToAddMod-r12
	
	

	
	
	
	

	      sCellToAddModListSCG-r12
	Not present
	
	

	
	
	
	

	
	
	
	

	      mobilityControlInfoSCG-r12
	mobilityControlInfoSCG-r12
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.5.1.8.2.3.3-5: sCellToReleaseListSCG-r12 (Table 8.5.1.8.2.3.3-4)
	Information Element
	Value/remark
	Comment
	Condition

	      sCellToReleaseListSCG-r12
	
	
	

	          {    sCellToReleaseList-r10 SEQUENCE (SIZE (1..maxSCell-r10) OF SEQUENCE {
	1 entry
	
	

	                sCellIndex-r10[1]
	1
	PSCell release for Cell 10
	

	              }
	
	
	

	                 } 
	
	
	


Table 8.5.1.8.2.3.3-6: pSCellToAddMod-r12 (Table 8.5.1.8.2.3.3-4)
	Information Element
	Value/remark
	Comment
	Condition

	      PSCellToAddMod-r12 SEQUENCE {
	1 entry
	
	

	          sCellIndex-r10
	1
	
	

	         PSCellToAddMod-r12 SEQUENCE {
	
	
	

	        cellIdentification-r12 SEQUENCE {
	
	
	

	          physCellId-r12
	Physical Cell Identity of cell 28
	
	

	          dl-CarrierFreq-r12
	Same downlink EARFCN as used for Cell 28
	
	

	             }
	
	
	

	         RadioResourceConfigCommonPSCell-r12
	Same value as 36.508 Clause 4.6.3 Table 4.6.3-19F
	
	

	         RadioResourceConfigDedicatedPSCell-r12
	Same value as 36.508 Clause 4.6.3 Table 4.6.3-19F
	
	

	         AntennaInfoDedicated-v10i0
	Not present
	
	

	         } 
	
	
	


Table 8.5.1.8.2.3.3-7: mobilityControlInfoSCG-r12 (Table 8.5.1.8.2.3.3-4)
	Information Element
	Value/remark
	Comment
	Condition

	      mobilityControlInfoSCG-r12 SEQUENCE {
	
	Modifies the SCG
	

	         T307-r12
	ms2000
	
	

	         C-RNTI
	Any allowed value different than previously assigned
	
	

	         RACH-ConfigDedicated
	Rach-ConfigDedicated-DEFAULT
	
	

	         CipheringAlgorithm-r12
	Set according to PIXIT parameter for default ciphering algorithm
	
	

	          }
	
	
	


<Unmodified text skipped >
