Page 1



3GPP TSG-RAN2 Meeting #60bis
Tdoc R2-080171
Sevilla , Spain, 14th – 18th January 2008
Agenda Item:

5.1.3.4
Souce:




Samsung
Title:




Clarification on PDCP reordering
Document for:

Discussion/Decision
1 Introduction

Even though PDCP editor made a nice text proposal, the overall PDCP operation is a bit complex to understand. This contribution presents a simple example of the PDCP reordering to make it sure that every one is under the same understanding. One open issue is also raised to invite the RAN2’s decision. 
2 Example Scenario
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Fig.1
 PDCP reordering example

An example scenario is illustrated in the figure 1. 

At T0, PDCP should maintain Next_PDCP_RX_SN and HFN_RX based on the received PDCP PDU’s SN as specified in 5.1.1.2. When PDCP PDU [4091] is received, Next_PDCP_RX_SN is updated to 4092 and HFN_RX stays in 100.

At T1, upper layers indicate that a handover occurs. RLC forwards all the correctly received PDCP PDUs to the PDCP. The Next_PDCP_RX_SN and HFN_RX are updated according to each PDCP PDU forwarded from the lower layer. The relavant text is captured below and the description on how to update variables is inserted in between. 

5.5.1.1
Actions at handover

When upper layers indicate that a handover occurs, for radio bearers that are mapped on RLC AM, mode the UE shall:

- start the Flush_Timer

-
perform maintenance of PDCP sequence numbers, header decompression and deciphering as indicated in subclauses 5.1.1.1, 5.2 and 5.3 for PDCP PDUs received from lower layers and store the out-of-sequence PDCP SDUs, if any, in the reordering buffer until it is indicated to submit them to upper layers.
After processing PDCP PDU [2], Next_PDCP_RX_SN and HFN_RX are updated to 3 and 101 respectively.
-
if (Next_PDCP_RX_SN - Reordering_Window) modulo 4096 is greater than Next_PDCP_RX_SN:
-
decrease the value of RX_HFN by one;

(Next_PDCP_RX_SN - Reordering_Window) modulo 4096 = (3 – 2048) modulo 4096 = 2051, therefore RX_HFN is updated to 100. 

 -
set the variable of Next_PDCP_RX_SN to (Next_PDCP_RX_SN - Reordering_Window) modulo 4096;

(Next_PDCP_RX_SN - Reordering_Window) modulo 4096 = (3 – 2048) modulo 4096 = 2051. Next_PDCP_RX_SN is updated to 2051
At T2, PDCP PDU [4095] is received. Next_PDCP_RX_SN and and HFN_RX are updated according to 5.1.1.2. PDCP submits reordered PDUs to the upper layer according to 5.5.1.2.1 like below.
5.5.1.2.1
Activation and procedure

.
-
perform actions as specified in subclause 5.1, 5.2 and 5.3;  
Received PDCP SN (=4095) is not less than Next_PDCP_RX_SN(=2051). HFN_RX stays same. Next_PDCP_RX_SN is updated to 4096. 
-
if a PDCP SDU with the same PDCP Sequence Number is stored:

-
discard this PDCP SDU;

-
else:

-
store the PDCP SDU for later delivery;

-
if the variable Next_PDCP_RX_SN is greater than Reordering_Window - 1:
Next_PDCP_RX_SN(=4096) is greater than Reordering_Window – 1 (=2047). The condition is met.
-
submit, in ascending order of the associated COUNT value, all stored PDCP SDUs with a PDCP Sequence Number lower than Next_PDCP_RX_SN and greater than Next_PDCP_RX_SN -  Reordering_Window to upper layers;
The PDCP SDUs with SN between Next_PDCP_RX_SN – Reordering_Window ( = 4096 – 2048 = 2048) and Next_PDCP_RX_SN (=4096) are forwarded to the upper layer. 

Note that PDCP SDU [0] is not submitted to the upper layer according to the current text.

-
if the variable Next_PDCP_RX_SN is not greater than Reordering_Window - 1: 

-
submit, in ascending order of the associated COUNT value, all stored PDCP SDUs with a PDCP Sequence Number greater than Next_PDCP_RX_SN + 4096 - Reordering_Window to upper layers; and 

-
submit, in ascending order of the associated COUNT value, all stored PDCP SDUs with a PDCP Sequence Number less than Next_PDCP_RX_SN to upper layers;
At T3, PDCP PDU [3] is received. Next_PDCP_RX_SN and and HFN_RX are updated according to 5.1.1.2. PDCP forwards reordered PDUs to the upper layer according to 5.5.1.2.1 like below.

5.5.1.2.1
Activation and procedure

The UE shall activate the in-order delivery and duplicate elimination functions for the downlink when upper layers indicate that a handover occurs, for radio bearers that are mapped on RLC AM mode. Once activated, when a PDCP PDU associated with a PDCP Sequence Number is received from lower layers the UE shall:

-
perform actions as specified in subclause 5.1, 5.2 and 5.3;  
Received PDCP SN (=3) is less than Next_PDCP_RX_SN(=4096). HFN_RX increments Next_PDCP_RX_SN is updated to 4. 
-
if a PDCP SDU with the same PDCP Sequence Number is stored:

-
discard this PDCP SDU;

-
else:

-
store the PDCP SDU for later delivery;

-
if the variable Next_PDCP_RX_SN is greater than Reordering_Window - 1:
-
submit, in ascending order of the associated COUNT value, all stored PDCP SDUs with a PDCP Sequence Number lower than Next_PDCP_RX_SN and greater than Next_PDCP_RX_SN -  Reordering_Window to upper layers;
-
if the variable Next_PDCP_RX_SN is not greater than Reordering_Window - 1: 
Next_PDCP_RX_SN(=4) is not greater than Reordering_Window – 1 (=2047). The condition is met.
-
submit, in ascending order of the associated COUNT value, all stored PDCP SDUs with a PDCP Sequence Number greater than Next_PDCP_RX_SN + 4096 - Reordering_Window to upper layers; and 
Next_PDCP_RX_SN + 4096 - Reordering_Window = 4 + 4096 – 2048 = 2052. There is no PDCP SDU in such range. No forwarding. 
-
submit, in ascending order of the associated COUNT value, all stored PDCP SDUs with a PDCP Sequence Number less than Next_PDCP_RX_SN to upper layers; 

All PDCP SDUs with a SN less than Next_PDCP_RX_SN(=4) are submitted to the upper layer.
3 Proposal
Samsung believes the current text describes the PDCP reordering operation well. One concern, however, is that the correctly received PDCP SDUs of which SN is greater than Next_PDCP_RX_SN are not submitted to the upper layer. It is our understanding that those SDUs should also be submitted to the upper layer, because they are already reordered.
It is proposed to discuss whether the operation described above is correct, and to discuss whetther all the reordered SDUs whose SN is greater than Next_PDCP_RX_SN should be submitted to the upper layer or not.
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