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<Start of Changes>

7.3.7.7
PDCP reordering of Split DRB / t-Reordering timer operations

7.3.7.7.1
Test Purpose (TP)

(1)

with { UE in connected mode with DC operation active on a MCG Pcell and a SCG PSCell with a Split DRB established using RLC-AM and the associated PDCP t-Reordering timer is running }

ensure that {

  when { a PDCP SDU with Reordering_PDCP_RX_COUNT – 1 has been delivered to upper layers }

    then { UE stops and resets t-Reordering timer }

}

(2)

with { UE in connected mode with DC operation active on a MCG Pcell and a SCG PSCell with a Split DRB established using RLC-AM and the associated PDCP t-Reordering timer is running }

ensure that {

  when { the t-Reordering timer expires }

    then { UE delivers all stored PDCP SDUs to upper layer }

}

(3)

with { UE in connected mode with DC operation active on a MCG Pcell and a SCG PSCell with a Split DRB established using RLC-AM and the associated PDCP t-Reordering timer is running }

ensure that {

  when { the t-Reordering is reconfigured by upper layers }

    then { UE stops and resets t-Reordering timer }

}

7.3.7.7.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clause 5.1.2.1.4.

[TS 36.323, clause 5.1.2.1.4]

For DRBs mapped on RLC AM, the PDCP entity shall use the reordering function as specified in this section when:

-
the PDCP entity is associated with two AM RLC entities; or

-
the PDCP entity is associated with one AM RLC entity after it was, according to the most recent reconfiguration, associated with two AM RLC entities without performing PDCP re-establishment.

The PDCP entity shall not use the reordering function in other cases.
[TS 36.323, clause 5.1.2.1.4.1]

For DRBs mapped on RLC AM, when there ordering function is used, at reception of a PDCP Data PDU from lower layers, the UE shall:

-
if received PDCP SN – Last_Submitted_PDCP_RX_SN > Reordering_Window or 0 <= Last_Submitted_PDCP_RX_SN – received PDCP SN < Reordering_Window:
-
discard the PDCP PDU;
-
else if Next_PDCP_RX_SN – received PDCP SN > Reordering_Window:

-
increment RX_HFN by one;

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
set Next_PDCP_RX_SN to the received PDCP SN + 1;

-
else if received PDCP SN – Next_PDCP_RX_SN >= Reordering_Window:

-
use COUNT based on RX_HFN – 1 and the received PDCP SN for deciphering the PDCP PDU;

-
else if received PDCP SN >= Next_PDCP_RX_SN:

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
set Next_PDCP_RX_SN to the received PDCP SN + 1;

-
if Next_PDCP_RX_SN is larger than Maximum_PDCP_SN:

-
set Next_PDCP_RX_SN to 0;

-
increment RX_HFN by one;

-
else if received PDCP SN < Next_PDCP_RX_SN:

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;
-
if the PDCP PDU has not been discarded in the above:
-
if a PDCP SDU with the same PDCP SN is stored:
-
discard the PDCP PDU;
-
else:

-
perform deciphering of the PDCP PDU and store the resulting PDCP SDU;
-
if received PDCP SN = Last_Submitted_PDCP_RX_SN + 1 or received PDCP SN = Last_Submitted_PDCP_RX_SN – Maximum_PDCP_SN:
-
deliver to upper layers in ascending order of the associated COUNT value:
-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from the COUNT value associated with the received PDCP PDU;
-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers;
-
if t-Reordering is running:

-
if the PDCP SDU with Reordering_PDCP_RX_COUNT – 1 has been delivered to upper layers:
-
stop and reset t-Reordering;

-
if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above):
-
if there is at least one stored PDCP SDU:
-
start t-Reordering;
-
set Reordering_PDCP_RX_COUNT to the COUNT value associated to RX_HFN and Next_PDCP_RX_SN.

[TS 36.323, clause 5.1.2.1.4.2]

When t-Reordering expires, the UE shall:

-
deliver to upper layers in ascending order of the associated COUNT value:
-
all stored PDCP SDU(s) with associated COUNT value(s) less than Reordering_PDCP_RX_COUNT;
-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from Reordering_PDCP_RX_COUNT;

-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers;
-
if there is at least one stored PDCP SDU:

-
start t-Reordering;
-
set Reordering_PDCP_RX_COUNT to the COUNT value associated to RX_HFN and Next_PDCP_RX_SN.
[TS 36.323, clause 5.1.2.1.4.3]

When the value of the t-Reordering is reconfigured by upper layers while the t-Reordering is running, the UE shall:

-
stop and restart t-Reordering;
-
set Reordering_PDCP_RX_COUNT to the COUNT value associated to RX_HFN and Next_PDCP_RX_SN.
7.3.7.7.3
Test description

7.3.7.7.3.1
Pre-test conditions

System Simulator:

-     Cell 1 is the PCell, 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 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].


Note: The PDCP t-Reordering is configured with the default value of 200ms.
7.3.7.7.3.2
Test procedure sequence

Table 7.3.7.7.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS sends the PDCP SDU #1 on the split DRB on Cell 1 (PCell):

D/C field = 1 (PDCP Data PDU) and PDCP SN = 1.

The UE starts t-Reordering.
	<--
	(PDCP SDU #1)
	-
	-

	2
	Wait for 100ms (< configured t-Reordering)
	-
	-
	-
	-

	3
	The SS sends the PDCP SDU #4 on the split DRB on Cell 10 (PSCell):

D/C field = 1 (PDCP Data PDU) and PDCP SN = 4.
	<--
	(PDCP SDU #4)
	-
	-

	4
	The SS sends the PDCP SDU #0 on the split DRB on Cell 10 (PSCell):

D/C field = 1 (PDCP Data PDU) and PDCP SN = 0.

The UE restarts t-Reordering timer

Note T1
	<--
	(PDCP SDU #0)
	-
	-

	5
	Check: Does the UE transmit the PDCP SDU #0 via the AM RLC entity configured for SCG on Cell 10 (PSCell)?
	-->
	(PDCP SDU #0)
	1
	P

	6
	Check: Does the UE transmit the PDCP SDU #1 via the AM RLC entity configured for SCG on Cell 10 (PSCell)?
	-->
	(PDCP SDU #1)
	1
	P

	7
	Check1: Does the UE transmit  the PDCP SDU #4  via the AM RLC entity configured for SCG on Cell 10 (PSCell) after t-Reordering expiry?

Note T2
Check 2: Is (T2 – T1) > t-Reordering?
	-->
	(PDCP SDU #4)
	2
	P

	8
	The SS sends the PDCP SDU #6 on the split DRB on Cell 10 (PSCell):

D/C field = 1 (PDCP Data PDU) and PDCP SN = 6.

The UE starts t-Reordering.
	<--
	(PDCP SDU #6)
	-
	-

	9
	Wait for 100ms (< configured t-Reordering)
	-
	-
	-
	-

	10
	The SS reconfigure the split DRB PDCP t-Reordering by sending a RRCConnectionReconfiguration message on Cell 1 (PCell).

The UE restarts t-Reordering timer

Note T3
	<---
	RRCConnectionReconfiguration
	-
	-

	11
	The UE transmits a RRCConnectionReconfigurationComplete message on Cell 1 (PCell).
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	12
	Check1: Does the UE transmit  the PDCP SDU #6  via the AM RLC entity configured for SCG on Cell 10 (PSCell) after t-Reordering (750 ms) expiry?

Note T4
Check 2: Is (T4 – T3) > t-Reordering?
	-->
	(PDCP SDU #6)
	3
	P


7.3.7.7.3.3
Specific message contents

Table 7.3.7.7.3.3-1: RRCConnectionReconfiguration (Step 10, Table 7.3.7.7.3.2-1)

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


Table 7.3.7.7.3.3-2: PDCP-Config-DRB-AM (Table 7.3.7.7.3.3-1)

	Derivation Path: 36.508, Table 4.8.2.1.2.2-1

	Information Element
	Value/remark
	Comment
	Condition

	PDCP-Config-DRB-AM ::= SEQUENCE {
	
	
	

	   t-Reordering-r12
	ms750
	
	

	}
	
	
	


<End of Changes>
