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1 Introduction

During the past WG1 meetings, several proposals regarding improving the effectiveness of a first transmission on the HS-DSCH have been presented. One approach is to use a method based on mapping (for 16-QAM) systematic bits to positions with higher reliability and parity bits to positions with lower reliability. The other approach is to modify the design of the interleaver in such a way that the clustering effects of the release´99 2nd interleaver is reduced/mitigated. This document contains a discussion of the performance of the two schemes, and is only focused on the performance of the first transmission.

In [2], Nokia's interleaver has compared to a SMP-like implementation, and it showed that there were only little difference between the performance of the two approaches.

2 Algorithms investigated

The two algorithm that have been investigated will shortly be described in the following.

2.1 Nokia's proposal for interleaver design

The implementation of Nokia's proposal for the interleaver design has been discussed in [1], but the main idea is to block the upper right corner of the interleaving matrix such that data cannot be written into this part. This will reduce the clustering effect of reliable and less reliable bits.

2.2 Symbol Mapping based on Priority (SMP)

The SMP has been implemented in the following way:

Based on the puncturing scheme in the rate matcher and the following interleaver, two vectors are created: One holding the indices for the systematic bits (after interleaving) and one for the parity bits. These vectors will have different lengths depending on the effective code rate used. For the construction of the symbols to be transmitted the first two bits in the symbol (the most reliable ones) will be taken from the systematic bits, while the last two bits will be taken from the parity bits. This procedure will continue until one of the vectors is emptied, and the non-empty vector will be used for constructing the rest of the symbols.

3 Results

The simulation results for different simulation setups are shown in the following figures:
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Figure 1 Nokia's interleaver performance compared to SMP for a 3 km/h flat fading channel, code rate=1/2.
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Figure 2 Nokia's interleaver performance compared to SMP for a 50 km/h flat fading channel, code rate=1/2.
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Figure 3 Nokia's interleaver performance compared to SMP for a 3 km/h flat fading channel, code rate=3/4.

From the figures it is seen that Nokia's proposal for all the simulated cases is equally good or better than SMP

4 Recommendation

Since Nokia's proposal for interleaver modification implies less complexity, and since this approach shows similar or better performance than SMP, it is recommended that the interleaver method suggested in [1] is adapted for standardization. 
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Annex 1: text proposal for TR 25.858, section 5.7

----------------------------start of text proposal for TR 25.858, v.1.0.0, section 5.7 ---------------------------------------

5.7 Interleaving


Since the HS-DSCH TTI is static, only one interleaving (corresponding to Release-99 2nd interleaving) is needed. The interleaver has to be adapted to HSDPA in such a way that 15(4 elements in the top-right corner of the interleaver matrix are left empty. 

For TDD, interleaving adaptation has to be done to the HS-DSCH TTI length.

----------------------------end of text proposal for TR 25.858, v.1.0.0, section 5.7 ----------------------------------------

