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1. Introduction

We proposed a merging interleaver as the Turbo code internal interleaver in [1], [2] and then we tried to further optimise for the third stage of this interleaver.  This document describes the optimised merging interleaver (named Prime InterLeaver: PIL) and the results of the performance evaluations for the PIL.  The implementation complexity of PIL is reported in reference [5].

 2. Optimezed merge Turbo-interleaver (Prime InterLeaver: PIL)

Fig. 1 depicts the block diagram of the PIL.  The permutation patterns of the third stage is designed in order to avoid the critical patterns those introduce smaller free distances.  After the optimisation of third stage, we introduced the following PIP pattern for the inter-row permutation:

There are three kinds of permutation (PIP) patterns: two patterns (A, B) for 20-row and one pattern (C) for 10-row.  Each permutation patterns are as follows: 
PIP pattern A: {19, 9, 14, 4, 0, 2, 5, 7, 12, 18, 10, 8, 13, 17, 3, 1, 16, 6, 15, 11}

PIP pattern B: {19, 9, 14, 4, 0, 2, 5, 7, 12, 18, 16, 13, 17, 15, 3, 1, 6, 11, 8, 10}

PIP pattern C: {9, 8, 7, 6, 5, 4, 3, 2, 1, 0}
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Fig.1 Block diagram of the merger interleaver
The usage of these patterns is as follows (Frame size : PIP pattern):

320 to 480-bit : A

481 to 530-bit : C

531 to 2280-bit : A

2281 to 2480-bit : B

2481 to 3160-bit : A

3161 to 3210-bit : B

3211 to 8192-bit : A
3. Performance of PIL

3.1 Hamming weight asymptote

We use “hamming weight asymptote” [3] for the evaluation of the error-floor performance instead of BER simulation. 
Figures 2 show HWA of PIL. There are also shown HWA of  the random interleaver as a reference. We calculated the number of the codewords in cases those the information weight per code word are 2 to 8 and obtained the HWA from Eq. (1) in [3].

3.2 BER and FER performance

(1) BER/FER performance under AWGN channel

      Figures 3-7 show the BER and FER curves of the proposed PIL assuming AWGN channel.
Figure 3 present the simulation results of the 5 selected interleaver sizes defined in [4].

Figure 4 & 5: Interleaver sizes selected to verifing the results of HWA evaluations.

(2) BER/FER performance under multipath Rayleigh channel

     Figure 6 shows the BER and FER curves of the proposed PIL assuming Phase 2 channel [4].
4. Conclusions



Prime interleaver (PIL) was proposed for turbo-internal interleaver.

(1) AWGN Performance (HWA, BER, and FER) of PIL is better than or equal to the other interleaver proposals.

(2) In the PH2 simulation, BER/FER performance of PIL was as good as that of MIL interleaver, which was one of the best interleaver in terms of performance.
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Fig.3 BER/FER performance of the selected code length
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Fig. 4 BER / FER Comparison 1
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Fig. 5 BER / FER comparison 2
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Fig. 6 Phase 2 simulation of Prime interleaver
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