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1 Introduction

In this meeting, the coding scheme of QI bits was presented. The proposal [2] described the coding scheme to reuse (16,5) bi-orthogonal code for QI bits, which was already used for TFCI coding scheme. In [2], the proposed coding scheme is using (16,5) bi-orthogonal code and additionally concatenating the first 4bits out of 5 information bits. They mention that the reusing the coding scheme existed in the current specification is very useful, and we agree with this point. According to the paper [1], the optimal bound of the minimum distance as (20,5) code is 9. In this contribution, we proposed QI coding scheme with the optimal minimum distance by reusing the coding scheme existed in the current specification. Moreover, our proposed coding scheme can reuse the encoder and decoder in the current specification, and there is no the additional H/W block for this, comparing the existed coding scheme. It requires the only additional puncturing pattern.

2
Proposal

2.1 The current coding scheme

In this section, we describe the current coding scheme in [2]. The current coding scheme encoded QI bits by using (16,5) bi-orthogonal code and additionally concatenating the first 4bits out of 5 information bits. The coding scheme is as follows.
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Fig 1. The proposed QI coding Scheme in [2]

In Fig1, (16,5) bi-orthogonal code is already used in the current specification, and so we can encode the QI symbol by some modification from the coding scheme in the current specification.

2.2 Criterion for QI coding scheme

In this section, we described the criterion for QI coding. The criterion is as follows :

· Reuse coding scheme in the current specification

· Optimal performance

In terms of the criterion, we have some advantage by reusing the existed in the current specification, because we don’t need the additional H/W complexity. So, reusing the existed code is important than the performance of coding scheme. Then, if possible, it is desirable that the coding scheme has also optimal performance behind the first criterion. So, in the next section, we introduce the coding scheme satisfying the above two criterion.

2.3 Proposed coding scheme

In this section, we propose (32,5) the first order Reed-Muller code with puncturing 12 symbols 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 5bits 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. Actually then, this coding scheme is the first order Reed-Muller code. So, our proposed coding scheme is to reuse this coding scheme. Moreover, when we puncture this code, we can get the optimal (20,5) code. Moreover, such as this approach, generally, give the possibility to have the optimal code in less than 5bits cases. Our proposed coding scheme is shown in the following Fig 2.
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Fig 2. The proposed QI coding Scheme

For the proposed coding scheme, we need the puncturing pattern. Actually, using the puncturing technique can give us some flexibility for using the various coding scheme. For the clarification, the puncturing pattern and the used basis are shown in the following Table 1.

Table 1. Puncturing pattern and the used basis

QI bit size

(code size)
Puncturing pattern
Used basis

5 (20,5)
 2, 4, 5, 6, 8, 9,10,11,12,13,14,30
M0,i, M1,i, M2,i, M3,i, M4,i

4 (20,4)
17,19,20,21,23,24,25,26,27,28,30,31
M0,i, M1,i, M2,i, M3,i

3 (20,3)
7,21,22,23,24,25,26,27,28,29,30,31
M0,i, M1,i, M2,i

2 (20,2)
3,7,11,18,22,25,26,27,28,29,30,31
M0,i, M1,i

2.4 Performance analysis

In this section, we analyze the performance of the proposed QI coding scheme. Generally, the performance of the block coding scheme is decided by the minimum distance. The comparison of the minimum distance between Samsung’s proposal and Ericsson’s proposal is shown in the following table 2. According to the paper [1], our proposed coding scheme has the optimal minimum distance for each bit size.

Table 2. Comparison of the minimum distance between Samsung’s and Ericssons’s proposal

QI bit size

(code size)
Minimum distance
Optimal bound of

the minimum distance


Samsung’s proposal

(Based on (32,5) code)
Proposal in [2]

(Based on (16,5) code)


5 (20,5)
9
9
9

4 (20,4)
10
9
10

3 (20,3)
11
9
11

2 (20,2)
13
9
13

2.5 Decoder issue 

In this section, we describe the comparison of decoding scheme between the proposed coding scheme and the current coding scheme proposed in [2]. Actually, the decoding scheme for the existed in the current specification is shown in Fig 3.
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Fig 3. Decoder Structure for the TFCI Coding scheme in the current specification

Actually, the decoder structure for our proposed coding scheme doesn’t require the additional block. That is, it consists of “0 insertion”, “IFHT” and “comparison of the metric” block, which were already used for Rel’99. Only the additional memory is needed for the puncturing pattern.  
3
Text proposal

According to our proposal in the previous section, the text proposal is as follows : 

--- Text proposal for TR 25.858, Section 8.2.2 ---

8.2.2    Detailed Structure

The channel quality indicator consists of 5 information bits a4, …, a0. The channel-quality indicator is coded into 20 bits c19, …, c0. Then, ci = b((i), for i = 0,…,19, where bi is given in Section 4.3.3. of TS 25.212, and the function ( is defined as the following table 1.
Table 1. Value of th function (
i
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

((i)
0
1
3
7
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
31

 The coded channel-quality indicator is transmitted over two slots.  
The acknowledgement bit is repetition coded to 10 bits and transmitted in one slot.  The format for the additional DPCCH is shown in Figure 1. It may be noted that the channel quality indicator field is DTX’ed when there is no channel-quality information being sent on the uplink.  Also, the transmission of the H-ARQ acknowledgement field is DTX’ed when there is no ACK/NACK information being sent on the uplink. 
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Figure 1.  Format for additional DPCCH for HS-DSCH related uplink signalling

For TDD, the structure is TBD.

--- Text proposal for TR 25.858, Section 8.2.2 ---
4
Conclusion
In this contribution, we propose the QI coding scheme to reuse (32,5) code existed in the current specification. Moreover, the proposed coding scheme has the optimal minimum distance, say, it has a good performance. Since this proposed coding scheme reuse the same structure of the coding scheme existed in the current specification, there is no need to use the additional coding block. Our proposed coding scheme only requires the additional memory to store the puncturing pattern. In addition, our proposed coding scheme has the general form that gives us the flexibility for input bit size. 
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