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1. Introduction

The starting point for HSDPA HS-DSCH is Release 99 DSCH. Therefore it is important to understand the impacts of some working assumptions on the channel coding multiplexing chain of R99. 

In this document, the impacts of having only TTI shorter or equal than one 10ms radio frame and one HS-DSCH TrCh at a time in any Transport Format combination are discussed. Potential modifications of the rate matching are also discussed.

2.  TTI shorter or equal than one 10ms radio frame 

The current working assumption is to have a semi-static TTI length. The exact values are still for further study. But in any case, the values under discussion are a number of slots shorter or equal than 15, thus a TTI length shorter or equal than one 10ms radio frame. 

· No radio frame segmentation will be used anymore.

· 1st channel interleaver aimed at performing some inter-frame interleaving. This interleaver will not be used anymore. 

· 2nd channel interleaver aimed at performing intra-frame interleaving, by mixing half slots together. It was based on the assumption of a 15 slots radio frame. Therefore, at a minimum, it will have to be adapted to the number of slots in one TTI. The performance of the interleaving function was due to the combination of 1st and 2dnd interleaver. Therefore, it should be checked that the performance of the 2nd interleaver alone is still satisfactory.

3. one HS-DSCH Transport Channel at a time in any Transport Format Combination

The current working assumption is that there is only one CCtrCH of HS-DSCH type per UE. If there are several HS-DSCH transport channels in a HS-DSCH CCTrCH, the transport format combinations are configured in such a way that for any transport format combination, there is a maximum of one transport channel having a transport format with one or more transport blocks. The possibility to have multiple HS-DSCH per CCTrCH is FFS. The consequence of these restrictions compared to R99 for CCTrCH of DCH type are as follows:

· There will be no need to balance the quality between several TrChs, therefore there will be no use of static rate matching parameters.

· There will be no TrCh multiplexing needed.

· DTX insertion, if used, will consist anyway in one single step.

· As for the DSCH of R99, flexible positions are assumed.

4. Evolution of rate matching algorithm

4.1. Usage of DTX

One consequence of the previous simplifications is that it will be easy to design a rate matching algorithm which would fill the available physical resource, instead of using some DTX insertion.

4.2. Design of rate matching algorithm

In contributions presenting results on HSDPA until today, the Transport Formats have always been chosen so that, after channel coding, the physical resource available is exactly filled. However, no such rules have been explicitly defined up to now. Therefore it could happen that some rate matching is still needed to adapt the number of bits output from the channel coding step to the available physical resources.

When some puncturing had to be used in order to increase the Turbo Code rate, based on some lower code rate constituent encoders, puncturing matrix have been used.  If this step is to be followed by some rate matching, then it would probably not be optimal to use puncturing matrix followed by the R99 rate matching algorithm. In particular, if rate matching consists in bits repetition, it would have been better to puncture less, rather than puncture and then repeat bits. If rate matching consists in puncturing, then combining the two puncturing operations in one step using the R99 algorithm would probably lead to better performance. Therefore, it would be more optimal to combine the code rate adaptation and the rate matching amount to perform only one step of R99 rate matching algorithm.

It should also be noted, that if new polynomials are defined for the Turbo encoders, in order to get 1/6 rate, then R99 rate matching algorithm will need to be modified accordingly, since today it is optimised for a 1/3 Turbo encoder.

5. Conclusion 

In this document, modifications of the blocks of the R99 channel coding and multiplexing chain for HSDPA were described. Blocks 1st channel interleaver, radio frame segmentation, TrCh multiplexing will be removed. Rate matching step could be easily modified to allow to fill the entire physical resource, instead of using DTX. If no rules are defined to ensure that allowed transport formats fill entirely the available physical resource, then it might be optimal to combine puncturing for turbo code rate realisation with normal rate matching, and still use R99 algorithm.















































































































































































































































































































































































