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1 Introduction

This contribution distinguishes the design concepts of the inter-block permutation interleaver [1] and the almost regular permutation (ARP) [2] of the duo-binary turbo code. The ARP is a block permutation and features parallelism inside a block. It can support high parallelism when the parameters are well-searched. The inter-block permutation interleaver features parallelism outside a block. The inter-blcok permutation interleaver further enhances the parallelism of the existing block permutation. The advantages and disadvantages are also discussed in this document.
2 Network-oriented inter-block permutation interleaver

The inter-block permutation interleaver is composed of two-stage interleaving: block permutation and inter-block permutation. The first stage applies the same block permutation rule on symbol sequences in all blocks. The second stage applies periodic inter-block permutation to permute the block permuted sequences in all blocks. The more blocks inter-block permuted, the higher parallelism achieved. If the block permutation supports high parallelism, the parallelism is further enhanced.
Periodic permutation further removes important and low weight error events of the block interleaver and the free distance property is good and stable. When code rate is high, the error floor is insignificant to the Rel’6 turbo coding.
Network-oriented inter-block permutation provides hardware implementation advantages. Any network can be applied to realize the inter-block permutation because the inter-block permutation applies only the periodic permutation. Applying a low complexity network reduces the interconnections between the memory bank and APP decoders. Fewer interconnections simplify the routing and the routing congestion for ASIC and FPGA implementation becomes insignificant. It also reduces power consumption for bus driving. Network-oriented design provides hardware implementation flexibilities.
Fewer interleaver parameters are required for the code. The interleaver is constructed by the block intereaver. Extending the network enlarges the interleaver length and multiple interleavers can apply the same parameter of block intereaver. For example: the block length is 100bits and the parameter can be used for 100, 200, 400, 800, 1600, 3200 bits code. The required number of parameters is fewer.
The block permutation in the inter-block permutation interleaver can be any block interleaver and the feature of block interleaver can be reused. The ARP and the Rel’6 turbo coding interleaver are all capable. We can consider the implementation feature for the desired block interleaver. For example: further parallelism within a block or supporting the Radix-4 decoder architecture.
3 Almost regular permutation

The ARP concept applies that the P is relative prime to the memory bank number N. It provides N parallel processing capability. The permutation rule shown in R1-051410 [3] is written as eqn (1).
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and partition k into N equal length memory banks. Each memory bank possesses length 
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where 
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 Because P and N are relative prime, 
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 maps from m into m’ one to one and onto, where m and m’ are pre-permutation and post-permutation memory bank ordinal numbers respectively. For simplicity, all m are mapped to distinct number m’ ranging from 0 to N-1. Therefore addresses 
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 for all m at j’ are permuted to different memory banks. Even 
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, the memory bank addressing is cyclic shifted to the next memory bank and the contention-free property still holds.

Due to the information passing between memory banks and processors is random, a fully connected cross-bar switch is necessary for the decoder.

5000 interleavers are required for the ARP and the required number of parameters is large. No algebraic property guarantees error rate performance and parameter searching for excellent performance is an issue. Interleaver parameter storage is another issue. Parameter searching deserves FFS.
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