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1 Introduction

Whether to reuse PDCP SN for RLC SN has been debated for long time. Current working assumption after long discussion is to make PDCP SN and RLC SN independent. However, it has been revealed during the last RLC conference call that number of companies are still supporting PDCP SN reuse scheme. This contribution lists up the pros and cons of both schemes and propose a compromised solution.
2 Discussion
The evalution between two schemes should be made based on both the complexity and the overhead. Some companies argue PDCP SN reuse scheme is better one especially in reporting missing PDCP SNs during handover preparation and MRW SUFI structure in SDU discard procedure. On the other hand other companies including Samsung sees PDCP SN reuse scheme makes the protocol more complex in SDU concatenation and in handling standalone ROHC feedback packets. We believe that arguments from both parties are true and that the complexity difference between two schemes is not significant enough to be used for the criteria. 
Then the next question is which one makes less overhead. The PDCP SN reuse scheme reduces overhead by sharing the same SN between PDCP and RLC. The overhead is reduced when the PDCP SDU is not segmented, but the overhead actually increases if the PDCP SDU is segmented because each segment should have SO and LSF. This is depicted in the figure 1.  
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Let’s assume a UE in a bad radio is allowed to transmit 20 byte TB per TTI in average, then a 1500 byte IP packet will be segmented 75 times to generate as many re-segmentation headers. The additional overhead from the re-segmentation header is 150 byte, which seems unacceptable. In overhead point of view, it is obvious that PDCP SN reuse scheme does work quite well when PDCP PDUs are not segmented but the additional overhead could be at an unacceptable level if they are segmented many times. 
One compromise that easily comes from above is to define PDCP SN reuse scheme as an optional feature that could be configured per radio bearer. Then ENB configure PDCP SN reusing option for such a RB where usually small packets are generated, where overhead reduction from PDCP SN reusing is more important while excessive segmentation does not happen. 

To minimize the implementation effort, it might be necessary to define the same RLC PDU format for both options.  
3 Proposal
It is proposed to make an configuration option for PDCP SN reuse, and to define a same RLC PDU format both for the PDCP SN reusing option and the PDCP SN independent option. 
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