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1 Introduction

In the last WG1 meeting several contributions about channel coding and error detection for uplink quality indication (QI) signalling were presented assuming 4 or 5 info bits. The proposed schemes are shortly summarized and discussed in this paper.

2 Proposed coding schemes

2.1 Extension of (16,5) TFCI code

In [1], the bi-orthogonal (16,5) TFCI code with each code word extended with the four least reliable information bits was proposed. The minimum distance of this code is 9.
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Fig 1. The proposed QI coding Scheme in [1]

2.2 Puncturing of (32,5) TFCI code

In [2], the first order (32,5) Reed-Muller (TFCI) code with puncturing 12 symbols was proposed for QI coding scheme. In the current specification, (32,10) the sub-code of the second order Reed-Muller code is used as the default TFCI coding scheme. In 5 bits TFCI case, the default TFCI coding scheme use the only 5 bases, say, M0,i, M1,i, M2,i, M3,i, M4,i in the section 4.3.3, TS 25.212. Then this coding scheme is the first order Reed-Muller code. By puncturing this code, an optimal (20,5) code is obtained. Moreover, this approach gives also the possibility to have the optimal code if less than 5 bits are transmitted. The proposed coding scheme is shown in Fig 2. The required puncturing pattern is given in [2].
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Fig 2. The proposed QI coding Scheme [2]

2.3 Punctured BCH code

In [3], BCH codes of length 31 is proposed with shortening to 20 bits. For 3, 4 or 5 information bits this corresponds to a BCH code of (31,16) shortened to (20,5), which has a minimum distance of 7.

2.4 CRC + convolutional code

In [4], an 8 bit CRC and rate 1/2 convolutional code without tail bits and punctured down to 20 bits was proposed.

3 Discussion

A block code can be used for both error correction and error detection and by properly adjusting decision boundaries more emphasis can be given either to error correction or detection. Therefore, a block code seems to be more appropriate for this purpose. Based on the contributions seen so far, the scheme using punctured (32,5) TFCI code as proposed in [2] looks most promising.

The performance requirements for the uplink QI signalling have to be defined and accordingly the power requirement for the QI slots. Furthermore, the power requirement should be compared with the ACK/NAK power requirement.

4 Conclusions

Based on the contributions seen so far, the scheme using punctured (32,5) TFCI code as proposed in [2] looks most promising. It is proposed to be added into TR [5].
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