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<Start of modified section>
8.2.4.11
RRC Connection Reconfiguration / Handover: Success /  Reestablishment successful (after radio link failure) / latency check
8.2.4.11.1
Test Purpose (TP)
(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receive a RRCConnectionReconfiguration message including measurement configuration for event A3 reporting and an UL GRANT of N_timer equal to 15 subframes later  }

then { UE successfully transmits RRCConnectionReconfigurationComplete message }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {
  when { UE receive a RRCConnectionReconfiguration message including mobilityControlInfo and an UL GRANT of N_timer equal to 15 subframes later }

then { UE successfully transmits RRCConnectionReconfigurationComplete message }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state and after detect radio link failure on expiring of timer T310, UE start timer T311 and initiates the RRC connection re-establishment procedure }

ensure that {
  when { UE receive a RRCConnectionReestablishment message and an UL GRANT of N_timer equal to 15 subframes later }

then { UE successfully transmits RRCConnectionReestablishmentComplete message }

            }

8.2.4.11.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 36.331, clause 5.3.5.3, 5.3.5.4, 5.3.7.5, 5.3.11.3 and 11.2. 

[TS 36.331, clause 5.3.5.3]

If the RRCConnectionReconfiguration message does not include the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
1>
if this is the first RRCConnectionReconfiguration message after successful completion of the RRC Connection Re-establishment procedure:

2>
re-establish PDCP for SRB2 and for all DRBs that are established, if any;

2>
re-establish RLC for SRB2 and for all DRBs that are established, if any;

2>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

3>
perform the radio resource configuration procedure as specified in 5.3.10;

2> resume SRB2 and all DRBs that are suspended, if any;

NOTE 1:
The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in TS 36.323 [8].

1>
else:

2>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

3>
perform the radio resource configuration procedure as specified in 5.3.10;

NOTE 2:
If the RRCConnectionReconfiguration message includes the establishment of radio bearers other than SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an outstanding acknowledgment of the SecurityModeComplete message.

1>
if the RRCConnectionReconfiguration message includes the dedicatedInfoNASList:

2>
forward each element of the dedicatedInfoNASList to upper layers;

1>
if the RRCConnectionReconfiguration message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration, upon which the procedure ends;

 [TS 36.331, clause 5.3.5.4]

If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
1>
stop timer T310, if running;

1>
start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;

1>
if the carrierFreq is included:

2>
consider the target cell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;

1>
else:

2>
consider the target cell to be one on the current frequency with a physical cell identity indicated by the targetPhysCellId;

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

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

1>
reset MAC;

1>
re-establish PDCP for all RBs that are established;

NOTE 2:
The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in TS 36.323 [8].

1>
re-establish RLC for all RBs that are established;

1>
apply the value of the newUE-Identity as the C-RNTI;

1>
 configure lower layers in accordance with the received radioResourceConfigCommon;

1>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

2>
perform the radio resource configuration procedure as specified in 5.3.10;

1>
if the keyChangeIndicator received in the securityConfigHO is set to TRUE:

2>
update the KeNB key based on the fresh KASME key taken into use with the previous successful NAS SMC procedure, as specified in TS 33.401 [32];

1>
else:

2>
update the KeNB key based on the current KeNB or the NH, using the nextHopChainingCount value indicated in the securityConfigHO, as specified in TS 33.401 [32];

1>
store the nextHopChainingCount value;

1>
if the securityAlgorithmConfig is included in the securityConfigHO:

2>
derive the KRRCint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

2>
derive the KRRCenc key and the KUPenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];
1>
else:

2>
derive the KRRCint key associated with the current integrity algorithm, as specified in TS 33.401 [32];

2>
derive the KRRCenc key and the KUPenc key associated with the current ciphering algorithm, as specified in TS 33.401 [32];

1>
configure lower layers to apply the integrity protection algorithm and the KRRCint key, i.e. the integrity protection configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply the ciphering algorithm, the KRRCenc key and the KUPenc key, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
perform the measurement related actions as specified in 5.5.6.1;

1>
if the RRCConnectionReconfiguration message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission;

1>
if MAC successfully completes the random access procedure:

2>
stop timer T304;

2>
apply the parts of the configuration that do not require the UE to know the SFN of the target cell;
2>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target cell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target cell;

2>
the procedure ends;
NOTE 3:
The UE is not required to determine the SFN of the target cell by acquiring system information from that cell before performing RACH access in the target cell.

[TS 36.331, clause 5.3.7.5]

The UE shall:

1>
stop timer T301;

1>
re-establish PDCP for SRB1;

1>
re-establish RLC for SRB1;
1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

1>
resume SRB1;

1>
update the KeNB key based on the KASME key to which the current KeNB is associated, using the nextHopChainingCount value indicated in the RRCConnectionReestablishment message, as specified in TS 33.401 [32];

1>
store the nextHopChainingCount value;

1>
derive the KRRCint key associated with the previously configured integrity algorithm, as specified in TS 33.401 [32];

1>
derive the KRRCenc key and the KUPenc key associated with the previously configured ciphering algorithm, as specified in TS 33.401 [32];

1>
configure lower layers to activate integrity protection using the previously configured algorithm and the KRRCint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply ciphering using the previously configured algorithm, the KRRCenc key and the KUPenc key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
perform the measurement related actions as specified in 5.5.6.1;

1> submit the RRCConnectionReestablishmentComplete message to lower layers for transmission, upon which the procedure ends;
[TS 36.331, clause 5.3.11.3]

The UE shall:

1>
upon T310 expiry; or

1>
upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from RLC that the maximum number of retransmissions has been reached:

2>
consider radio link failure to be detected;

2>
if AS security has not been activated:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’;

2>
else:

3>
initiate the connection re-establishment procedure as specified in 5.3.7;

[TS 36.331, clause 11.2]

The UE performance requirements for RRC procedures are specified in the following table, by means of a value N:

N = the number of 1ms subframes from the end of reception of the E-UTRAN -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> E-UTRAN response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).
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Figure 11.2-1: Illustration of RRC procedure delay

	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection re-configuration (measurement configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (intra-LTE mobility)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-establishment


	RRCConnectionReestablishment
	RRCConnectionReestablishmentComplete
	15
	


8.2.4.11.3
Test description
8.2.4.11.3.1
Pre-test conditions
System Simulator:

-
Cell 1 and Cell 2
UE:

None.
Preamble:

-
The UE is in state Generic RB Established (state 3) on Cell 1 according to [18].

8.2.4.11.3.2
Test procedure sequence
Table 8.2.4.11.3.2-1 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 conditions after the 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 8.2.4.11.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Remark

	T0
	Cell-specific RS EPRE
	dBm
	[-70]
	[-90]
	The power level value shall be such that measurement results for Cell 1 (M1) and Cell 2 (M2) satisfy exit condition for event A3 (M2 + Hys < M1).

	T1
	Cell-specific RS EPRE
	dBm
	[-95]
	[-70]
	The power level value shall be such that measurement results for Cell 1 (M1) and Cell 2 (M2) satisfy entry condition for event A3 (M2 - Hys > M1).

	T2
	Cell-specific RS EPRE
	dBm
	[-70]
	[-115]
	The power level values are shall be assigned values to satisfy SrxlevCell 2 < 0 such that selecting Cell 1 is guaranteed.


Table 8.2.4.11.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS initializes an internal timer “N_timer” to 15ms.
	-
	-
	-
	-

	2
	The SS transmits an RRCConnectionReconfiguration message to setup intra frequency measurement on Cell 1 and start “N_timer” at the same subframe where the DL RRC PDU is transmitted.

Note: The DL resource allocation sent on PDCCH is big enough to guarantee transmission of the DL RRC PDU in one TTI.
	<--
	RRCConnectionReconfiguration
	-
	-

	-
	EXCEPTION: Step 3a to 3b shall be repeated until reception of HARQ ACK or expiry of “N_timer”.
	-
	-
	-
	-

	-
	EXCEPTION: Step 3a to 3b describe behaviour that depends on what the SS received; the “lower case letter” identifies a step sequence that take place if a condition is met.
	-
	-
	-
	-

	3a
	IF a HARQ NACK is received THEN the SS restarts “N_timer” at the time of data retransmission for the same HARQ process.
	-
	-
	-
	-

	3b
	ELSE IF a scheduling request is received THEN the SS ignores the scheduling request.
	-
	-
	-
	-

	4
	Check: Is “N_timer” expired?
	-
	-
	1
	F

	5
	The SS allocate an UL Grant to UE for RRCConnectionReconfigurationComplete message at the end duration of “N_timer”. 

Note: The UL Grant is high enough to guarantee transmission of the expected UL RRC PDU in one TTI.
	-
	-
	-
	-

	6
	Check: Does the UE transmit an RRCConnectionReconfigurationComplete message to confirm the completion of configured intra frequency measurement?
	-->
	RRCConnectionReconfigurationComplete
	1
	P

	7
	The SS changes Cell 1 and Cell 2 power levels according to the row "T1" in table 8.2.4.11.3.2-1.
	-
	-
	-
	-

	8
	The UE transmits a MeasurementReport message on Cell 1 to report event A3 with the measured RSRP & RSRQ value for Cell 2.
	-->
	MeasurementReport
	-
	-

	9
	The SS initializes an internal timer “N_timer” to 15ms.
	-
	-
	-
	-

	10
	The SS transmits an RRCConnectionReconfiguration message on Cell 1 to order the UE to perform intra- frequency handover to Cell 2 and start “N_timer” at the same subframe where the DL RRC PDU is transmitted.

Note: The DL resource allocation sent on PDCCH is big enough to guarantee transmission of the DL RRC PDU in one TTI. 
	<--
	RRCConnectionReconfiguration
	-
	-

	-
	EXCEPTION: Step 11a to 11b shall be repeated until reception of HARQ ACK or expiry of “N_timer”.
	-
	-
	-
	-

	-
	EXCEPTION: Step 11a to 11b describe behaviour that depends on what the SS received; the “lower case letter” identifies a step sequence that take place if a condition is met.
	-
	-
	-
	-

	11a
	IF a HARQ NACK is received THEN the SS restarts “N_timer” at the time of data retransmission for the same HARQ process.
	-
	-
	-
	-

	11b
	ELSE IF a scheduling request is received THEN the SS ignores the scheduling request.
	-
	-
	-
	-

	12
	Check: Is “N_timer” expired?
	-
	-
	2
	F

	13
	The SS allocate an UL Grant to UE for RRCConnectionReconfigurationComplete message at the end duration of “N_timer”. 

Note: The UL Grant is high enough to guarantee transmission of the expected UL RRC PDU in one TTI.
	-
	-
	-
	-

	14
	Check: Does the UE transmit an RRCConnectionReconfigurationComplete message to confirm the completion of configured intra frequency handover?
	-->
	RRCConnectionReconfigurationComplete
	2
	P

	15
	The SS changes Cell 1 and Cell 2 power levels according to the row "T2" in table 8.2.4.11.3.2-1.
	-
	-
	-
	-

	16
	The UE transmits an RRCConnectionReestablishmentRequest message on Cell 1.
	-->
	RRCConnectionReestablishmentRequest
	
	

	17
	The SS initializes an internal timer “N_timer” to 15ms.
	-
	-
	-
	-

	18
	The SS transmits an RRCConnectionReestablishment message to resume SRB1 operation and re-activate security on Cell 1 and start “N_timer” at the same subframe where the DL RRC PDU is transmitted.

Note: The DL resource allocation sent on PDCCH is big enough to guarantee transmission of the DL RRC PDU in one TTI.
	<--
	RRCConnectionReestablishment
	-
	-

	-
	EXCEPTION: Step 19a to 19b shall be repeated until reception of HARQ ACK or expiry of “N_timer”.
	-
	-
	-
	-

	-
	EXCEPTION: Step 19a to 19b describe behaviour that depends on what the SS received; the “lower case letter” identifies a step sequence that take place if a condition is met.
	-
	-
	-
	-

	19a
	IF a HARQ NACK is received THEN the SS restarts “N_timer” at the time of data retransmission for the same HARQ process.
	-
	-
	-
	-

	19b
	ELSE IF a scheduling request is received THEN the SS ignores the scheduling request.
	-
	-
	-
	-

	20
	Check: Is “N_timer” expired?
	-
	-
	3
	F

	21
	The SS allocate an UL Grant to UE for RRCConnectionReestablishmentComplete message at the end duration of “N_timer”. 

Note: The UL Grant is high enough to guarantee transmission of the expected UL RRC PDU in one TTI.
	-
	-
	-
	-

	22
	Check: Does the UE transmit a RRCConnectionReestablishmentComplete message using the security key derived from the currently active KeNB on Cell 1 and confirm the successful completion of connection reestablishment?
	-->
	RRCConnectionReestablishmentComplete
	3
	P

	23
	The SS transmits an RRCConnectionReconfiguration message to resume existing radio bearer on Cell 1.
	<--
	RRCConnectionReconfiguration
	-
	-

	24
	The UE transmits an RRCConnectionReconfigurationComplete message on Cell 1.
	-->
	RRCConnectionReconfigurationComplete
	-
	-


8.2.4.11.3.3 

Specific message contents

Table 8.2.4.11.3.3-1: RRCConnectionReconfiguration (step 2, Table 8.2.4.11.3.2-2)

	Derivation Path: 36.508, Table 4.6.1-8, condition MEAS


Table 8.2.4.11.3.3-2: MeasConfig (step 2, Table 8.2.4.11.3.2-2) 

	Derivation Path: 36.508, Table 4.6.6-1

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig SEQUENCE {
	
	
	

	  measObjectToAddModifyList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	1 entry
	
	

	    measObjectId[1]
	IdMeasObject-f1
	
	

	    measObject[1]
	MeasObjectEUTRA-GENERIC(f1)
	
	

	  }
	
	
	

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

	    reportConfigId[1]
	IdReportConfig-A3
	
	

	    reportConfig[1]
	ReportConfigEUTRA-A3
	
	

	  }
	
	
	

	  measIdToAddModifyList SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {
	1 entry
	
	

	    measId[1]
	1
	
	

	    measObjectId[1]
	IdMeasObject-f1
	
	

	    reportConfigId[1]
	IdReportConfig-A3
	
	

	  }
	
	
	

	}
	
	
	


Table 8.2.4.11.3.3-3: MeasurementReport (step 8, Table 8.2.4.11.3.2-2)

	Derivation Path: 36.508, Table 4.6.1-5

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      measurementReport-r8 SEQUENCE {
	
	
	

	        measResults SEQUENCE {
	
	
	

	          measId
	1
	
	

	          measResultServCell SEQUENCE {
	
	
	

	            rsrpResult
	(0..97)
	
	

	            rsrqResult
	(0..34)
	
	

	          }
	
	
	

	          measResultNeighCells CHOICE {
	
	
	

	            measResultListEUTRA SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	1 entry
	
	

	              physCellId[1]
	PhysicalCellIdentity of Cell 2
	
	

	              cgi-Info[1]
	Not present
	
	

	              measResult[1] SEQUENCE {
	
	
	

	                rsrpResult
	 (0..97)
	
	

	                rsrqResult
	 (0..34)
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.2.4.11.3.3-4: RRCConnectionReconfiguration (step 10, Table 8.2.4.11.3.2-2)

	Derivation Path: 36.508, Table 4.6.1-8, condition HO


Table 8.2.4.11.3.3-5: MobilityControlInfo (step 10, Table 8.2.4.11.3.2-2)

	Derivation Path: 36.308, Table 4.6.5-1

	Information Element
	Value/remark
	Comment
	Condition

	MobilityControlInformation ::= SEQUENCE {
	
	
	

	  targetPhysCellId
	PhysicalCellIdentity of Cell 2
	
	

	  eutra-CcarrierFreq
	Not present
	
	

	}
	
	
	


Table 8.2.4.11.3.3-6: RRCConnectionReestablishmentRequest (step 16, Table 8.2.4.11.3.2-2)

	Derivation Path: 36.508, Table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReestablishmentRequest ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionReestablishmentRequest-r8 SEQUENCE {
	
	
	

	      ue-Identity SEQUENCE {
	
	
	

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

	        physCellId
	PhysicalCellIdentity of Cell 1
	
	

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

calculated by SS.
	
	

	      }
	
	
	

	      reestablishmentCause
	handoverFailure
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.2.4.11.3.3-7: RRCConnectionReestablishment (step 18, Table 8.2.4.11.3.2-2)

	Derivation Path: 36.508, Table 4.6.1-10

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReestablishment ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReestablishment-r8 SEQUENCE {
	
	
	

	        nextHopChainingCount
	0
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.2.4.11.3.3-8: RRCConnectionReconfiguration (step 23, Table 8.2.4.11.3.2-2)

	Derivation Path: 36.508, Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated
	RadioResourceConfigDedicated-HO
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
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