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1. Introduction

It has been proposed to include bit priority mapping into the current HSDPA coding chain. This paper reviews the scheme discussed in [1] and provides a simple optimisation which leads to a more homogeneous bit distribution without increasing implementation complexity.

2. The Bit Distribution Unit

In [1] it has been proposed to append a bit distribution unit after the HARQ functionality that allows bit priority mapping. For convenience Fig. 1 and Fig. 2 are reproduced from [1] showing the HSDPA coding chain and details of the bit distribution unit, respectively. The bit distribution unit is basically an interleaver where the number of rows corresponds to the number of bits per symbol. In [1] the bit distribution unit is described as follows:

Data is read into the interleaver row by row, and out of the interleaver column by column. To perform priority mapping, the whole stream of systematic bits from the Turbo encoder is read in first, followed by alternating bits from the two parity streams.  Figure 2 illustrates the bit distribution process for 16-QAM using rate ½ code.  It may be noted that the alternating parity stream could be read from the bottom right hand corner of the interleaver so that systematic and parity bits does not come from the same symbol.
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Figure 1. Current IR Scheme for HS-DSCH
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Figure 2.  Bit Distribution Unit example for 16-QAM and R=1/2 code

However, having a close look at the bit distribution unit, it is evident, that for R ( 1/2 the bit mapping becomes sub-optimal. Fig. 3 shows an example for R = 3/4. In this case the complete last third of the systematic bits would be mapped to low reliability bit positions in a block-wise fashion. For R < 1/2 the first parity bits would be mapped to high reliable bit positions in a block-wise fashion. In both cases, the distribution over the mapping effect is quite inhomogeneous over the frame, thus creating weak spots in the decoding process.
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Figure 3.  Bit Distribution Unit example for 16-QAM and R=3/4 code

Previously, we have proposed a bit mapping scheme that mitigates this problem by applying a rate matching like algorithm for bit distribution [2]. We now provide an alternative problem solution based on the above proposal by simply changing the writing rule for the bit distribution unit according to:

Data is written into the interleaver column by column, and read out of the interleaver column by column. In the first Nc columns, systematic bits are written into row one to Nr + 1, subsequently they are written into row one to Nr, where


[image: image4.wmf]ú

û

ú

ê

ë

ê

=

col

sys

t

r

N

N

N

,

 and


[image: image5.wmf]col

r

col

sys

t

c

N

N

N

N

N

×

÷

÷

ø

ö

ç

ç

è

æ

-

=

,

.

Nt,sys is the number of transmitted systematic bits and Ncol is defined as in [1]:
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where Ntrans is the number of coded and rate-matched bits to be transmitted.

This scheme prevents block-wise mapping to wrong bit reliabilities which has been shown in independent simulations to cause performance degradations [4]. We further propose to use the interleaving scheme detailed in [3]. This allows to achieve the excellent performance which has been confirmed by comparative simulations [4] with lowest possible implementation effort.

3. Conclusion 

We propose an optimisation of the bit distribution and interleaving function for HSDPA. Without additional complexity compared to [1] we mitigate the negative effect of block-wise mapping of bits to positions with the wrong reliability.
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