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Introduction

At the previous RAN2 meeting, two levels of ARQ scheme in LTE has been agreed; one is HARQ and the other is one more ARQ scheme in addition to HARQ. However how the two levels of ARQ functions interact each other is not discussed. In this document, we would like to show our proposals on retransmission schemes.
2
Discussion
2.1 Legacy ARQ scheme
In current R6 system, the RAN also has two levels of ARQ; HARQ in the MAC layer which is located at the NodeB, and ARQ in the RLC layer which is located in the RNC. It is recognized that HARQ is responsible for L1 retransmission and ARQ is mainly to guarantee lossless handover at HS-DSCH cell change and recover from residual errors in the HARQ protocol.
2.2 Location of HARQ and outer ARQ
We believe that it is beneficial to locate HARQ and outer ARQ at NodeB. In such case ARQ loop is just one radio link, so status report transmission will be quicker and the additional delay between anchor node and NodeB can be avoided. Since HARQ and ARQ reside in the same node, transmission status at HARQ can be directly used for ARQ operation so that it can avoid useless retransmissions. At the same time, it can easily guarantee the QoS of retransmitted data through scheduling at NodeB. The most important is that tight interaction between two functions is possible with minimum standardization effort.
2.3 Operation of HARQ and outer ARQ
Depending on selected ARQ scheme, different segmentation scheme at ARQ can be applied. 

· ARQ operates based on IP packets (ie: No segmentation before ARQ).

· ARQ operates based on segments of SDU (ie: Perform segmentation before ARQ).

In current R6 protocol, the ARQ function is located behind segmentation/concatenation function at RLC layer. Although these two functions will be located at NodeB in LTE, it needs to be further considered how to efficiently utilize them. For now, we believe that it is reasonable to perform segmentation/concatenation function before ARQ at NodeB. That means ARQ retransmits the segments of a complete upper SDU.  We think that it is inefficient to retransmit a complete L2 SDU at ARQ in case of HARQ failure. This is mainly because that if only a bit of the L2 SDU transmit incorrectly in the case of HARQ,  ARQ will retransmit the complete L2 SDU. Furthermore, at the transmitting side it is difficult to guarantee to segment the SDU to the same content as the last transmitted segments of the SDU in the case of ARQ. So once outer ARQ is triggered, the last correctly transmitted data of the SDU will be discarded at the receiving side. Therefore it is difficult to efficiently utilize air-interface resource. 
3
Conclusion
In this contribution we firstly discussed HARQ function and ARQ function. Then we also discussed the location and operation of HARQ and ARQ in LTE. At last we proposed that both HARQ and ARQ are located at NodeB. 
We also propose that the following content is incorporated into TR 25.813[1]:
· Segmentation/concatenation is performed before ARQ retransmission.
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