Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN2 #86 Meeting
R2-142308
19th – 23th May, 2014, Seoul, South Korea
Agenda Item:
7.1.4
Source: 
MediaTek Inc.

Title:  
Location of PDCP reordering 
Document for:
Discussion and decision

1 Introduction
In RAN2#85 meeting, it was agreed that a reordering scheme similar to the RLC UM reordering scheme shall be supported by PDCP for split DRBs mapped on RLC AM. Since PDCP reordering is a new function specific for split DRBs, how to integrate it into the DL data reception procedure needs to be considered. In last RAN2#85bis meeting, where to place the PDCP reordering function was discussed a little bit but no agreement was made. In this contribution, we share our views on this.  
2 Discussion
Just as confirmed during the last meeting that RAN2 intends to support RoHC on split bearers unless significant problems are identified. In order to avoid packet loss due to the header decompress failure, which occurs when compressed packet comes before the IR packet, the PDCP reordering function should be performed before header decompression.
Observation 1: The PDCP data PDUs header decompressed by the header compression protocol should be in order. 
In current specification, deciphering is performed first at reception of a PDCP data PDU, and then header decompression is performed. The required inputs to the ciphering function, which includes both ciphering and deciphering, include the COUNT value, and DIRECTION. The COUNT value is composed of a HFN and the PDCP SN. Upon reception of a PDCP data PDU, the corresponding HFN is derived correctly based on the HFN update conditions. When the COUNT value is available, deciphering can be performed regardless of whether the PDCP data PDU is received in order or not. 
Observation 2: The PDCP data PDUs deciphered by the ciphering function doesn’t need to be in order. 
Base on the above observations, there are possible two alternatives for the placement of the PDCP reordering function. 
· Alt 1: PDCP reordering function is placed between deciphering and header decompression, i.e. deciphering->reordering->header decompression. 

· Alt 2: PDCP reordering function is placed before deciphering, i.e. reordering->deciphering->header decompression. 
For alternative 1, deciphering is performed upon each reception of a PDCP data PDU without considering whether the PDCP data PDU is received in order or not. So burst deciphering can be avoided. Same as current behavior, deciphering is the first step when performing data reception procedure. Even the PDCP data PDU is a duplicated and would be discarded later; it is also deciphered and header decompressed, which is the same as current behavior. 
Observation 3: If deciphering is the first step of PDCP reception procedure, burst deciphering can be avoided. 
Observation 4: If deciphering is the first step of PDCP reception procedure, the duplicated PDCP data PDUs will also be deciphering even though they will be discarded later. 
For alternative 2, if reordering is performed as the first step of PDCP reception procedure, deciphering for the PDCP data PDUs will be delayed until all the PDCP data PDUs with less COUNT value are received, which is very different from current behavior. For split DRBs, burst deciphering will always occur. 
Observation 5: If reordering is the first step of PDCP reception procedure, burst deciphering will always occur.  
Furthermore, PDCP reordering is always accompanied with duplicate detection. So if the PDCP data PDU is a duplicated PDU, it will be discarded when performing reordering for it. Those duplicated PDCP data PDU are not deciphered and header decompressed then. The behavior is different from current principle that the duplicated PDCP SDU is assumed to be a retransmission, which will be deciphered and decompressed in order to update the header decompressor. So those duplicated PDCP data PDUs are discarded directly without performing deciphering and header decompression. 
Observation 6: If reordering is the first step of PDCP reception procedure, the duplicated PDCP data PDUs will be discarded directly without performing deciphering and header decompression. 
Based on the above observations, we think alternative 1 is also workable and more aligned with current principle. So we like to propose:

Propose 1: The PDCP reordering function should be performed before header decompression but after deciphering. 
3 Conclusions
In this contribution, we discuss the location of the PDCP reordering function and we propose. 

Propose 1: The PDCP reordering function should be performed before header decompression but after deciphering. 

1/2

