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Introduction

This contribution describes physical layer Hybrid ARQ functionality for Enhanced Uplink.

HARQ for Enhanced Uplink:

The hybrid ARQ functionality consists of a single rate-matching stage as shown in Figure 1.  The rate matching stage matches the number of bits after coding to the number of physical channel bits available in the E-DCH set in the TTI. 
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Figure 1.  E-DCH Hybrid ARQ Functionality

The parameters of the rate matching stage depend on the E-TFC, which controls the value of the RV parameters s and r.  The RV for certain E-TFC may be linked to CFN and some explicitly signalled for other sets of E-TFC.  The parameter s can take the value 0 or 1 to distinguish between transmissions that prioritize systematic bits (s = 1) and non-systematic bits (s = 0). The parameter r (range 0 to rmax-1) changes the initial error variable eini in the case of puncturing. In case of repetition both parameters r and s change the initial error variable eini. The parameters Xi, eplus and eminus are calculated as defined in TS 25.212, Sec 4.5.4.3.

The HARQ bit collection is achieved using a rectangular interleaver of size 
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The number of rows and columns are determined from:
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where Ndata is used as defined in 4.5.4.3 of 25.212.

Data is written into the interleaver column by column, and read out of the interleaver column by column starting from the first column.

Nt,sys is the number of transmitted systematic bits. Intermediate values Nr and Nc are calculated using:
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If Nc=0 and Nr > 0, the systematic bits are written into rows 1…Nr.
Otherwise systematic bits are written into rows 1…Nr+1 in the first Nc columns and, if Nr > 0, also into rows 1…Nr in the remaining Ncol-Nc columns.

The remaining space is filled with parity bits. The parity bits are written column wise into the remaining rows of the respective columns. Parity 1 and 2 bits are written in alternating order, starting with a parity 2 bit in the first available column with the lowest index number.

In the case of QPSK for each column the bits are read out of the interleaver in the order row1, row2.

Conclusions:
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