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1.0 Introduction

In this contribution we compare the two variations in IR schemes proposed in [1], [2], [3]and [6].

2.0 Discussion of IR schemes

The IR schemes proposed so far can mainly be classified as , a) IR based on Rate matching approach [1]

 REF _Ref529182685 \r \h 
[2]

 REF _Ref529182709 \r \h 
[3] and b) IR based on Rel-99 block interleaving [6].  

2.1 IR Scheme based on Rate matching

Ericsson, Siemens and TI are the main proponents of this approach.  It is based on two stages of rate matching where the first stage is used to match the amount of coded bits to the UE buffering capability and the second stage is used to generate the various redundancy versions.  It may be noted that the first stage becomes redundant in case the UE has full buffering capability. In the coding chain, a redundancy version selector, first interleaver and physical channel segmentation follow rate matching. This approach can support the various symbol re-mapping proposals.  However, except under certain conditions it does not support orthogonal redundancy versions, which results in lower average throughput for some code rates as shown in [5]. Furthermore seemingly separate technologies such as that proposed by Samsung [7] are adversely affected and require significantly greater engineering effort to implement. Additionally in the case of coding rates above 0.78, the first transmission is sub-optimal for this approach as shown in [4] and [5]. 

2.2 IR Scheme based on Block Interleaving

This approach is based on block interleaving a simplified version of which has been proposed by Motorola in [6].  The approach uses a block interleaver in the channel coding chain followed by a redundancy version selector and a virtual bit priority mapper.  The block interleaver rows and columns are permuted according to Rel-99 internal turbo interleaver and 1st interleaver algorithms. This technique simplifies the Rel-99 channel coding chain by removing the rate-matching block.  The block interleaver acts both as a rate-matcher and channel interleaver followed by a virtual bit priority mapper (no additional hardware). This scheme also has superior performance (0.2-0.5dB in throughput improvement) over the rate matching approach and the redundancy versions are orthogonal to each other. Our preliminary studies indicate the rate matching block consumes more MIPs than the interleaving blocks in a DSP solution.  Furthermore, no additional hardware is added in Motorola’s proposal (since the 1st interleaver already exists in Rel-99 coding chain). Rather the MIPS requirement is reduced significantly due to removal of rate matching block.  Furthermore the basic nature of the block interleaving approach allows full scheduler flexibility in the selection of redundancy versions for the case of retransmission being unconstrained by re-transmission size unlike the rate matching approach. 

3.0 Conclusions

In view of the superior performance and reduced MIPs requirement it is recommended that the block interleaving approach be accepted for Rel-5 HSDPA IR proposal.
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