Page 1



3GPP TSG-RAN WG2 Meeting #86
(
R2-142257
19 to 23 May 2014, Seoul, Korea
Agenda Item:


7.1.4
Souce:
Samsung
Title:
PDCP reordering for split bearer (option 2) 
Document for:
Discussion 
1 Introduction

The main issue regarding PDCP reordering is whether the reordering is performed before processing or after processing. Reordering before processing is desirable to support header compression; Processing before reordering is more aligned with the current specification. One of the important questions is how much complexity would be introduced in specifying ‘reordering before processing’. 

The contribution presents the text proposal to show that it can be achieved with an acceptable complexity. It is proposed to discuss and agree on the text proposal. Note that the overall operations would be as shown below.
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Fig 1 Overall PDCP reordering procedure
2 Text Proposal
Following may be noted to understand the motivation of the TP;

· The basic assumption is to create new section on the reordering operation for split bearer. To avoid redundancy and to increase clarity, the whole operation chain of PDU reception/COUNT determination/storing/reordering/forwarding are captured in the new section (i.e. it is independent operation from 5.1.2.1.1)  
· ‘Duplicate detection/processing/discarding’ part is omitted because 1) it does not need in split bearer operation (duplicate reception due to lower layer re-establishment is not an issue here) and 2) it may introduce non-trivial complexity because PDUs are processed before reordering in that part hence the same problem to the ROHC operation exists. 
· Yellow highlighted part is for ‘PDU reception, COUNT determination and storing’ which is largely same as 5.1.2.1.1
· Green highlighted part is for ‘reordering’ operation; to check if the received PDU is the PDU filling the gap and creating in-sequence PDUs 
· Blue highlighted part is for ‘reordering’ operation regarding starting reorderingTimer or forwarding PDUs upon reorderingTimer expiry
· New variable of Reordering_PDCP_RX_COUNT is introduced to play the same role of VR(UX)
===== Text Proposal ======
5.1.2.1.x
Procedures for split bearer 
5.1.2.1.x.1
  Procedures when a PDCP PDU is received from the lower layer

For split bearer or for MCG bearer as in 5.1.2.1.x.3, at reception of a PDCP Data PDU from lower layers, the UE shall:
-
if Next_PDCP_RX_SN – received PDCP SN > Reordering_Window:

-
increment RX_HFN by one;

-
associate 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:

-
associate 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:

-
associate 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:

-
associate COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;
-
if a PDCP PDU with the same PDCP SN is stored:

-
discard this PDCP PDU;

-
else:

-
store the PDCP PDU;
	PDU reception / associated COUNT determination / storing


-
if received PDCP SN = Last_Submitted_PDCP_RX_SN + 1 or received PDCP SN = Last_Submitted_PDCP_RX_SN – Maximum_PDCP_SN:
-
perform deciphering and header decompression (if configured) and deliver to upper layers in ascending order of the associated COUNT value;
-
all stored PDCP PDU(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.
	** Green part is to process and deliver to upper layer in-sequenced PDCP PDUs due to received PDU**


-
if reorderingTimer is running:


- 
if PDU with Reordering_PDCP_RX_COUNT has been delivered to upper layers



-   stop and reset reorderingTimer;

-
if at least one PDCP SDU remain stored in the reordering buffer and reorderingTimer is not running:
-
start reorderingTimer.
-
set Reordering_PDCP_RX_COUNT to RX_HFN and Next_PDCP_RX_SN.
5.1.2.1.x.2
  Procedures when reorderingTimer expires

When reorderingTimer expires, the UE shall:
-
perform deciphering and header decompression (if configured) and deliver to upper layers in ascending order of the associated COUNT value; 
-
all stored PDCP SDU(s) with an associated COUNT value less than Reordering_PDCP_RX_COUNT;
-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from Reordeing_PDCP_RX_COUNT; 
-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers;.
-
if at least one PDCP SDU remains stored in the reordering buffer and it is split bearer:
-
start reorderingTimer.
-
set Reordering_PDCP_RX_SN to RX_HFN and Next_PDCP_RX_SN.
	**Blue part is about reorderingTimer**
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