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7.3.5.5
PDCP handover / In-order delivery and duplicate elimination in the downlink

7.3.5.5.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state with default RB using RLC-AM }

ensure that {
  when { UE is requested to make a handover by SS }

    then { UE achieves in-order delivery and duplicate elimination in the downlink }

}

7.3.5.5.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.323 clauses 5.1.2.1.

[TS 36.323, clause 5.1.2.1]

For DRBs mapped on RLC AM, 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:

-
if received PDCP SN > Next_PDCP_RX_SN:

-
decipher the PDCP PDU as specified in the subclause 5.6, using COUNT based on RX_HFN - 1 and the received PDCP SN;

-
else:

-
decipher the PDCP PDU as specified in the subclause 5.6, using COUNT based on RX_HFN and the received PDCP SN;

-
perform header decompression (if configured) as specified in the subclause 5.5.5;

-
discard this PDCP SDU;

-
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:
-
perform deciphering and header decompression (if configured) for the PDCP PDU as specified in the subclauses 5.6 and 5.5.5, respectively;
-
if a PDCP SDU with the same PDCP SN is stored:

-
discard this PDCP SDU;

-
else:
-
store the PDCP SDU;
-
if the PDCP PDU received by PDCP is not due to the re-establishment of lower layers:

-
deliver to upper layers in ascending order of the associated COUNT value: 

-
all stored PDCP SDU(s) with an associated COUNT value less than the COUNT value associated with the received PDCP SDU;

-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from the COUNT value associated with the received PDCP SDU;
-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers;
-
else 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 SDU;
-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers.
7.3.5.5.3

Test description

7.3.5.5.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 2

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.3.5.5.3.2
Test procedure sequence

Table 7.3.5.5.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS creates a PDCP Data PDU#0. The Next_PDCP_TX_SN is set to "0".
	-
	-
	-
	-

	2
	The SS sends the PDCP Data PDU#0 via RLC-AM RB with the following content to the UE:

D/C field  = 1 (PDCP Data PDU) and PDCP SN=0
After having sent a PDU, the SS sets its counter value Next_PDCP_TX_SN to "1".
	<--
	PDCP DATA PDU#0
	-
	-

	3
	The UE transmit a PDCP Data PDU via RLC-AM RB with the following content back to the SS
D/C field  = 1 (PDCP Data PDU) and PDCP SN=0
data: previously received packet in PDCP DATA#0
The SS acknowledges the received data.
	-->
	PDCP DATA PDU #0
	
	

	4
	The SS requests UE to make a handover to Cell 2 with the RRCConnectionReconfiguration message.
	<---
	 RRCConnectionReconfiguration
	-
	-

	5
	The UE transmits a RRCConnectionReconfigurationComplete  message in the new cell.
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	6
	The SS creates a PDCP Data PDU#1. The Next_PDCP_TX_SN is set to "2".
	-
	-
	-
	-

	7
	The SS sends the PDCP Data PDU#1 via RLC-AM RB with the following content to the UE:

D/C field  = 1 (PDCP Data PDU) and PDCP SN=2


	<--
	PDCP DATA PDU #1 
	-
	-

	8
	Check: Does the UE transmit a PDCP DATA PDU#1?
	-->
	PDCP DATA PDU#1
	1
	F

	9
	The SS creates a PDCP Data PDU#2. The Next_PDCP_TX_SN is set to "1".
	-
	
	-
	-

	10
	The SS sends the PDCP Data PDU#2 via RLC-AM RB with the following content to the UE:

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

After having sent a PDU, the SS sets its counter value Next_PDCP_TX_SN to "2".
	<--
	PDCP DATA PDU #2
	-
	-

	11
	Check: does the UE transmit a PDCP Data PDU via RLC-AM RB with the following content back to the SS?

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

data: previously received packet in PDCP DATA#2
	-->
	PDCP DATA PDU #2
	1
	P

	12
	Check: does the UE transmit PDCP Data PDU via RLC-AM RB with the following content back to the SS?

D/C field  = 1 (PDCP Data PDU) and PDCP SN=2

data: previously received packet in PDCP DATA#1
	-->
	PDCP DATA PDU #1
	1
	P


7.3.5.5.3.3
Specific message contents

Table 7.3.5.5.3.3-1: RRCConnectionReconfiguration (Step 4, Table 7.3.5.5.3.2-1)

	Derivation Path: 36.508, Table 4.6.1-8

	Information Element
	Value/Remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        mobilityControlInfo SEQUENCE {
	
	MobilityControlInfo-HO
	

	          targetPhysCellId
	PhysicalCellIdentity of Cell 2
	
	

	        }
	
	
	

	        radioResourceConfigDedicated {
	
	
	

	
	
	
	

	            drb_ToAddModList{
	
	
	

	              pdcp-Config{
	
	
	

	                discardTimer
	infinity
	
	

	              }
	
	
	

	           
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


