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1. Introduction

Currently different proposals on the implementation of incremental redundancy are discussed for HSDPA [1], [2]. In fact most of the presented schemes are based on rate matching and share a lot of commonness. This paper describes a basic structure of rate matching and incremental redundancy for HSDPA and is recommended to be included in the technical report. In order to have a simple solution and depart as little as possible from Rel-99 it outlines a practical and versatile combination of two-stage rate Matching (RM) and eini-variation to match the UE buffer and generate different redundancy versions. The proposed scheme is able to generate full IR, partial IR, as well as Chase combining in a very flexible way.

2. Physical Structure of Rate Matching and IR

Fig. 1 shows the basic structure of our proposal. It uses two-stage rate matching, with the first stage dedicated to match the UE soft combining buffer. The second stage matches the number of bits to the number of channel bits and implements full IR, partial IR, as well as Chase combining in a flexible way. 
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Fig. 1: Basic Structure of Rate Matching and IR for HSDPA

The adaptation to the UE buffer by a first rate matching is based on the Rel.'99 rate matching algorithm [3], [4]. 

The generation of different redundancy versions is also based on the Rel.'99 rate matching algorithm. Rate matching may be applied to systematic and parity bits following the guidelines detailed below.

Denote the number of systematic bits after first rate matching as Nsys for the systematic bits, Np1 for the parity 1 bits, and Np2 for the parity 2 bits, respectively. The number of transmitted systematic bits in a retransmission is
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for a self-decodable transmission and


[image: image3.wmf](

)

{

}

0

,

max

2

1

,

p

p

c

sys

t

N

N

N

N

+

-

=


(2)

in the non self-decodable case (Nc = Nt,sys + Nt,p1 + Nt,p2 is the number of channel bits per TTI). One bit signalling is used to distinguish both cases. Equation (2) is based on the assumption that all available parity bits after first rate matching are sent and if any room is left, it is filled with systematic bits. The available amount of space for parity bits in a transmission is:
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for the parity 1 and parity 2 bits, respectively [5]. The non self-decodable transmission therefore allows to maximise IR gain, while the self-decodable enables robust (re-)transmission. The choice between these alternatives is part of the scheduling algorithm in Node B. Based on the above equations the parameters Xi, eplus, and eminus for the second rate matching can be calculated. eini  is calculated as proposed in [5]:
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The redundancy version parameter r is  calculated based on the SFN as detailed in [6]. The use of eini-variation in the second RM allows to have partial IR gain even in cases where the Node B decides to send two successive transmissions of the self-decodable type (or in a similar way two successive transmissions of the non-self-decodable type e.g. the second and third transmission). 

3. Conclusion

We propose a simple and flexible basic structure for the rate matching and IR functionality of HSDPA. The solution has been chosen due to its simplicity, flexibility and since it combines the advantages of current proposals. With this approach we depart as little as possible from Rel-99. In order to simplify progress, we recommend to agree now solely on a basic physical layer coding chain and to refine the details later on. At this stage it is already obvious that we need to have a symbol mapping scheme ensuring to put sensitive bits onto good positions and vice versa. But the technique can be decided separately. A possible solution using SMP can be easily incorporated into the proposed scheme and has been already presented in [5]. However other solutions like constellation rearrangement are possible as well. 
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