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7.3.7.4
PDCP re-establishment at handover / Split DRB
7.3.7.4.1
Test Purpose (TP)

(1)

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

ensure that {

  when { the UE receives a RRCConnectionReconfiguration message including mobilityControlInfo }

    then { the UE re-establish PDCP for all established radio bearers and process the PDCP PDUs stored by the reordering function }

}

7.3.7.4.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clause 5.2.2.1a, 3GPP TS 36.331 clause 5.3.5.4.
[TS 36.323, clause 5.2.2.1a]

When upper layers request a PDCP re-establishment while the reordering function is used, the UE shall:

-
process the PDCP Data PDU(s) that are received from lower layers due to the re-establishment of the lower layers, as specified in the subclause 5.1.2.1.4;

-
if the PDCP entity is to be associated with one AM RLC entity after PDCP re-establishment:

-
stop and reset t-Reordering;

-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.

[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>
stop timer T312, 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 PCell 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 PCell to be one on the frequency of the source PCell with a physical cell identity indicated by the targetPhysCellId;

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

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 MCG MAC and SCG MAC, if configured;

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 MCG RLC and SCG RLC, if configured, for all RBs that are established;

...

1>
if the received RRCConnectionReconfiguration includes the scg-Configuration; or

1>
if the current UE configuration includes one or more split DRBs and the received RRCConnectionReconfiguration includes radioResourceConfigDedicated including drb-ToAddModList:

2>
perform SCG reconfiguration as specified in 5.3.10.10;

7.3.7.4.3
Test description

7.3.7.4.3.1
Pre-test conditions

System Simulator:

-
Cell 1 is the Pcell, Cell 2 is the intrafrequency neighbour cell and Cell 10 is the PSCell.
-
System information combination 3 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA Cell 1, Cell 2 and Cell 10.

UE:

None.

Preamble

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

7.3.7.4.3.2
Test procedure sequence

Table 7.3.7.4.3.2-1 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 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 7.3.7.4.3.2-1: Time instances of cell power level and parameter changes
	
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 10
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-73
	-97
	-75
	The power level values are such that measurement results for Cell 1 (M1) and Cell 3 (M3) satisfy exit condition for event A3 (M3 < M1).

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-80
	-75
	The power level values are such that measurement results for Cell 1 (M1) and Cell 3 (M3) satisfy entry condition for event A3 (M3 > M1).


Table 7.3.7.4.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS sends a PDCP Data PDU on the split DRB on Cell 1 (PCell) the PDCP Sequence number is 0.
	<--
	PDCP DATA PDU
	-
	-

	2
	The UE transmit a PDCP Data PDU on the AM RLC entity of the split DRB configured for SCG on Cell 10 (PSCell)
	-->
	PDCP DATA PDU
	-
	-

	3
	The SS sends a PDCP Data PDU on the MCG DRB on Cell 1 (PCell)  the PDCP Sequence number is 0.
	<--
	PDCP DATA PDU
	-
	-

	4
	The UE transmit a PDCP Data PDU on the AM RLC entity configured for MCG on Cell 1 (PCell), the PDCP Sequence number is 0.
	-->
	PDCP DATA PDU
	-
	-

	5
	The SS sends 3 PDCP Data PDU’s on the split DRB on Cell 1 (PCell), PDCP Sequence numbers are 10 , 500 (Within Reordering_Window) and 2600 (outside Reordering_Window).
	<--
	PDCP DATA PDU’s
	-
	-

	6
	The SS sends 3 PDCP Data PDU’s on the MCG DRB on Cell 1 (PCell), the PDCP Sequence number is 10 , 500 (Within Reordering_Window) and 2600 (outside Reordering_Window).
	<--
	PDCP DATA PDU’s
	-
	-

	7
	The SS changes Cell 1 and Cell 2 parameters according to the row "T1" in table 7.3.7.4.3.2-1.
	-
	-
	-
	-

	8
	The SS transmits an RRCConnectionReconfiguration message on Cell 1 to order the UE to perform intra frequency handover to Cell 2.
	<--
	RRCConnectionReconfiguration
	-
	-

	-
	EXCEPTION: the behaviour in table 7.3.7.4.3.2-3 runs in parallel with steps 9, 10 and 11 below.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 9, 10 and 11 can occur in any order
	-
	-
	-
	-

	9
	Check: Does the UE transmit an RRCConnectionReconfigurationComplete message on Cell 2 to confirm the successful completion of the intra frequency handover?
	-->
	RRCConnectionReconfigurationComplete
	1
	P

	10
	Check: Does the UE transmit  2 loop back PDCP Data PDU on the AM RLC entity of the split DRB configured for SCG on Cell 10 (PSCell) corresponding to PDCP PDU with Sequence number  10 and 500 in step 5?
	-->
	PDCP DATA PDU’s
	1
	P

	11
	Check: Does the UE transmit  2 loop back PDCP Data PDU on the AM RLC entity configured for MCG on Cell 2 (PCell) corresponding to PDCP PDU with Sequence number  10 and 500 in step 6?
	-->
	PDCP DATA PDU’s
	1
	P


Table 7.3.7.4.3.2-3: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 and 2 can occur in any order
	-
	-
	-
	-

	1
	Check: Does the UE transmit loop back PDCP Data PDU on the AM RLC entity of the split DRB configured for SCG on Cell 10 (PSCell) corresponding to PDCP PDU with Sequence number 2600 in step 5?
	-->
	PDCP DATA PDU
	1
	F

	2
	Check: Does the UE transmit loop back PDCP Data PDU on the AM RLC entity configured for MCG on Cell 2 (PCell) corresponding to PDCP PDU with Sequence number 2600 in step 6?
	-->
	PDCP DATA PDU
	1
	F


7.3.7.4.3.3
Specific message contents

Table 7.3.7.4.3.3-1: RRCConnectionReconfiguration (Step 8, Table 7.3.7.4.3.2-1)

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

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInfo SEQUENCE {
	
	MobilityControlInfo-HO
	

	          targetPhysCellId
	PhysicalCellIdentity of Cell 2 
	
	

	            carrierFreq
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



7.3.7.5
PDCP re-establishment at handover of MCG/SCG DRBs and at SCG change without handover with SCG DRB change

7.3.7.5.1
Test Purpose (TP)

(1)

with { UE in connected mode with SCG activated with a MCG/SCG DRBs established }

ensure that {

  when { the UE receives a RRCConnectionReconfiguration message including mobilityControlInfo }

    then { the UE re-establish PDCP for all established MCG/ SCG DRBs }

}

(2)

with { UE in connected mode with SCG activated with a MCG/SCG DRB established }

ensure that {

  when { the UE receives a RRCConnectionReconfiguration message without mobilityControlInfo IE and with a scg-Configuration IE to modify the SCG DRB }

    then { the UE performs PDCP re-establishment on all established MCG/SCG DRBs }

}

7.3.7.5.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clause 5.2.2.1a, 3GPP TS 36.331 clauses 5.3.5.4, 5.3.10.10.
[TS 36.323, clause 5.2.2.1a]

When upper layers request a PDCP re-establishment while the reordering function is used, the UE shall:

-
process the PDCP Data PDU(s) that are received from lower layers due to the re-establishment of the lower layers, as specified in the subclause 5.1.2.1.4;

-
if the PDCP entity is to be associated with one AM RLC entity after PDCP re-establishment:

-
stop and reset t-Reordering;

-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.

[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>
stop timer T312, 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 PCell 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 PCell to be one on the frequency of the source PCell with a physical cell identity indicated by the targetPhysCellId;

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

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 MCG MAC and SCG MAC, if configured;

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 MCG RLC and SCG RLC, if configured, for all RBs that are established;

[TS 36.331, clause 5.3.10.10]

The UE shall:

1>
if the received scg-Configuration is set to release or includes the mobilityControlInfoSCG (i.e. SCG release/ change):

2>
if mobilityControlInfo is not received (i.e. SCG release/ change without HO):

3>
reset SCG MAC, if configured;

3>
for each drb-Identity value that is part of the current UE configuration:

4>
if the DRB indicated by drb-Identity is an SCG DRB:

5>
re-establish PDCP and the SCG RLC entity;

4>
if the DRB indicated by drb-Identity is a split DRB:

5>
perform PDCP data recovery and re-establish the SCG RLC entity;

4>
if the DRB indicated by drb-Identity is an MCG DRB; and

4>
drb-ToAddModListSCG is received and includes the drb-Identity value, while for this entry drb-Type is included and set to scg (i.e. MCG to SCG):

5>
re-establish PDCP and the MCG RLC entity;

3>
configure lower layers to consider the SCell(s), except for the PSCell, to be in deactivated state;

7.3.7.5.3
Test description

7.3.7.5.3.1
Pre-test conditions

System Simulator:

-
Cell 1 is the Pcell, Cell 2 is the intrafrequency neighbour cell , Cell 10 is the PSCell and Cell 30  is the intrafrequency neighbour cell of cell 10. 

-
System information combination 3 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA Cell 1, Cell 2 cell 10and Cell 30.

UE:

None.

Preamble

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

7.3.7.5.3.2
Test procedure sequence

Table 7.3.7.5.3.2-1 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 columns marked "T1, 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 7.3.7.5.3.2-1: Time instances of cell power level and parameter changes
	
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 10
	Cell 30
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-73
	-97
	-75
	-97
	The power level values are such that measurement results for Cell 1 (M1) and Cell 3 (M3) satisfy exit condition for event A3 (M3 < M1).

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-80
	-75
	-97
	The power level values are such that measurement results for Cell 1 (M1) and Cell 3 (M3) satisfy entry condition for event A3 (M3 > M1).

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-80
	-85
	-80
	The power level values are such that measurement results for Cell 1 (M1) and Cell 3 (M3) satisfy entry condition for event A3 (M3 > M1).


Table 7.3.7.5.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS sends a PDCP Data PDU on the SCG DRB on Cell 10 (PSCell) the PDCP Sequence number is 0.
	<--
	PDCP DATA PDU
	-
	-

	2
	The UE transmit a PDCP Data PDU  on the AM RLC entity of the SCG DRB on Cell 10 (PSCell) the PDCP Sequence number is 0.
	-->
	PDCP DATA PDU
	-
	-

	3
	The SS sends a PDCP Data PDU on the MCG DRB on Cell 1 (PCell)  the PDCP Sequence number is 0.
	<--
	PDCP DATA PDU
	-
	-

	4
	The UE transmit a PDCP Data PDU on the AM RLC entity configured for MCG on Cell 1 (PCell) the PDCP Sequence number is 0.
	-->
	PDCP DATA PDU
	-
	-

	5
	The SS sends 3 PDCP Data PDU’s on the SCG DRB on Cell 10 (PSCell), the PDCP Sequence numbers are 10 , 500 (Within Reordering_Window) and 2600 (outside Reordering_Window).
	<--
	PDCP DATA PDU’s
	-
	-

	6
	The SS sends 3 PDCP Data PDU’s on the MCG DRB on Cell 1 (PCell), PDCP Sequence number is 10 , 500 (Within Reordering_Window) and 2600 (outside Reordering_Window).
	<--
	PDCP DATA PDU’s
	-
	-

	7
	The SS changes Cell 1 and Cell 2 parameters according to the row "T1" in table 7.3.7.5.3.2-1.
	-
	-
	-
	-

	8
	The SS transmits an RRCConnectionReconfiguration message on Cell 1 to order the UE to perform intra frequency handover to Cell 2.
	<--
	RRCConnectionReconfiguration
	-
	-

	-
	EXCEPTION: the behaviour in table 7.3.7.5.3.2-3 runs in parallel with steps 9, 10 and 11 below.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 9, 10 and 11 can occur in any order
	-
	-
	-
	-

	9
	Check: Does the UE transmit an RRCConnectionReconfigurationComplete message on Cell 2 to confirm the successful completion of the intra frequency handover?
	-->
	RRCConnectionReconfigurationComplete
	1
	P

	10
	Check: Does the UE transmit 2 loop back PDCP Data PDU on the AM RLC entity of the SCG DRB on Cell 10 (PSCell) corresponding to PDCP PDU with Sequence number 10 and 500 in step 5?
	-->
	PDCP DATA PDU’s
	1
	P

	11
	Check: Does the UE transmit 2 loop back PDCP Data PDU on the AM RLC entity configured for MCG on Cell 2 (PCell) corresponding to PDCP PDU with Sequence number 10 and 500 in step 6?
	-->
	PDCP DATA PDU’s
	1
	P

	12
	The SS sends a PDCP Data PDU on the SCG DRB on Cell 10 (PSCell)  the PDCP Sequence number is 0.
	<--
	PDCP DATA PDU
	-
	-

	13
	UE transmit a PDCP Data PDU on the AM RLC entity of the SCG DRB on Cell 10 (PSCell) the PDCP Sequence number is 0.
	-->
	PDCP DATA PDU
	-
	-

	14
	The SS sends a PDCP Data PDU on the MCG DRB on Cell 2 (PCell)  the PDCP Sequence number is 0.
	<--
	PDCP DATA PDU
	-
	-

	15
	UE transmit a PDCP Data PDU on the AM RLC entity configured for MCG on Cell 2 (PSCell) the PDCP Sequence number is 0.
	-->
	PDCP DATA PDU
	-
	-

	16
	The SS sends 3 PDCP Data PDU’s on the SCG DRB on Cell 10 (PSCell), the PDCP Sequence numbers are10, 500 (Within Reordering_Window) and 2600 (outside Reordering_Window).
	<--
	PDCP DATA PDU’s
	-
	-

	17
	The SS sends 3 PDCP Data PDU’s on the MCG DRB on Cell 2 (PCell), the PDCP Sequence numbers are 10 , 500 (Within Reordering_Window) and 2600 (outside Reordering_Window).
	<--
	PDCP DATA PDU’s
	-
	-

	18
	The SS changes Cell 10 and Cell 30 parameters according to the row "T2" in table 7.3.7.5.3.2-1.
	-
	-
	-
	-

	19
	The SS transmits an RRCConnectionReconfiguration message on Cell 2 to order the UE to perform SCG change  to Cell 30.
	<--
	RRCConnectionReconfiguration
	-
	-

	-
	EXCEPTION: the behaviour in table 7.3.7.5.3.2-4 runs in parallel with steps 20, 21 and 22 below.
	-
	-
	-
	-

	-
	EXCEPTION: Step 20, 21 and 22 can occur in any order
	-
	-
	-
	-

	20
	Check: Does the UE transmit an RRCConnectionReconfigurationComplete message on Cell 2 to confirm the successful completion of the SCG  change  to Cell 30?
	-->
	RRCConnectionReconfigurationComplete
	2
	P

	21
	Check: Does the UE transmit 2 loop back PDCP Data PDU on the AM RLC entity of the SCG DRB on Cell 30 (PSCell) corresponding to PDCP PDU with Sequence number 10 and 500 in step 16?
	-->
	PDCP DATA PDU’s
	2
	P

	22
	Check: Does the UE transmit 2 loop back PDCP Data PDU on the AM RLC entity configured for MCG on Cell 2 (PCell) corresponding to PDCP PDU with Sequence number 10 and 500 in step17?
	-->
	PDCP DATA PDU’s
	2
	P


Table 7.3.7.5.3.2-3: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 and 2 can occur in any order
	-
	-
	-
	-

	1
	Check: Does the UE transmit  loop back PDCP Data PDU on the AM RLC entity of the SCG DRB on Cell 10 (PSCell) corresponding to PDCP PDU with Sequence number  2600 in step 5 ?
	-->
	PDCP DATA PDU
	1
	F

	2
	Check: Does the UE transmit loop back PDCP Data PDU on the AM RLC entity configured for MCG on Cell 2 (PCell) corresponding to PDCP PDU with Sequence number  2600 in step 6?
	-->
	PDCP DATA PDU
	1
	F


Table 7.3.7.5.3.2-4: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 and 2 can occur in any order
	-
	-
	-
	-

	1
	Check: Does the UE transmit  loop back PDCP Data PDU on the AM RLC entity of the SCG DRB on Cell 30 (PSCell) corresponding to PDCP PDU with Sequence number  2600 in step 16 ?
	-->
	PDCP DATA PDU
	2
	F

	2
	Check: Does the UE transmit loop back PDCP Data PDU on the AM RLC entity configured for MCG on Cell 2 (PCell) corresponding to PDCP PDU with Sequence number  2600 in step 17?
	-->
	PDCP DATA PDU
	2
	F


7.3.7.5.3.3
Specific message contents

Table 7.3.7.5.3.3-1: RRCConnectionReconfiguration (Step 8, Table 7.3.7.5.3.2-1)

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

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInfo SEQUENCE {
	
	MobilityControlInfo-HO
	

	          targetPhysCellId
	PhysicalCellIdentity of Cell 2 
	
	

	            carrierFreq
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.7.5.3.3-2: RRCConnectionReconfiguration (Step 19, Table 7.3.7.5.3.2-1)


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

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                  scg-Configuration-r12
	SCG-Configuration-r12-DEFAULT
	
	

	              }
	
	
	

	           }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.3.7.5.3.3-3: SCG-Configuration-r12-DEFAULT(Step 19, Table 7.3.7.5.3.3-2)

	Derivation Path: 36.508, Table 4.6.3-19F cond ition PSCell_AddMod

	Information Element
	Value/remark
	Comment
	Condition

	scg-Configuration-r12 CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    scg-ConfigPartMCG-r12 
	Not Present
	
	

	    scg-ConfigPartSCG-r12 SEQUENCE {
	
	
	

	      radioResourceConfigDedicatedSCG-r12 SEQUENCE 
	Not Present
	
	

	      sCellToReleaseListSCG-r12
	Not Present
	
	

	      pSCellToAddMod-r12 
	NotPresent
	
	

	      sCellToAddModListSCG-r12
	Not Present
	
	

	     mobilityControlInfoSCG-r12{
	
	
	

	      t307-r12
	ms1000
	ENUMERATED {ms50, ms100, ms150, ms200, ms500,ms1000, ms2000}
	

	      ue-IdentitySCG-r12
	Not  Present
	
	

	      rach-ConfigDedicated-r12
	Not  Present
	
	

	      cipheringAlgorithmSCG-r12
	Not  Present
	
	

	  }
	
	
	

	}
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