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1. Introduction

Uplink puncturing algorithm is well developed to provide the uniform puncturing over code bit space both in downlink and uplink. But, there is some inconsistency between algorithm description and the resulting puncturing pattern in the example of the Siemens’s contribution[1]. In this contribution, we comment about the problem of uplink puncturing algorithm using simple example and provide two simple solutions to solve the problem.

2. Problem Description and Simple Solution

Uplink  puncturing algorithm constitutes of two stages. In the 1st stage, the shifting parameter which ensures the overall uniformity is calculated. And in the 2nd stage, using the shifting parameter obtained from the 1st stage, initial offset for each column is calculated and rate matching procedure operates using this initial offset.

We think everything is OK for 1st stage, but for the 2nd stage, there is a problem of calculating the initial offset. Next equation is for calculating the initial offset for each column of the 1st MIL interleaver.

e = (2*S(k)*y + Nc) mod 2Nc

(1)
Then, the available range of initial offset is from 0 to 2Nc-1. But the offsets calculated as in the above equation can not provide the overall uniformity as Siemens intended to. Using a simple example, the problem can be established.

As a example, let’s assume the case when among the total of 96 bits, 16 bits are to be punctured.

Then, average puncturing distance ‘q’ is 6. Therefore shifting parameter for each column and the corresponding initial offsets are calculated as in the table 1.

Table 1. shifting parameter and initial offset for each column

k
0
1
2
3
4
5
6
7

S(k)
0
5
2
4
1
3
0
2

E
12
8
20
4
16
0
12
20

Then, using the initial offset value of table 1, rate matching procedure is performed. Figure 1 is a resulting puncturing pattern. As you can see in figure 1, the uniformity of puncturing is broken due to 5th column.
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Figure 1. resulting puncturing pattern of equation 1

It is a result of initial offset range of ‘0 to 2Nc-1’. The above problem can be simply solved by two methods. 

<First Method>

The first method is to change the definition of the above equation as follows.

e = (2*S(k)*y + Nc) mod 2Nc

if(e=0) e=2Nc



(2)

Then in the table 1, initial offset for 5th column is calculated as ‘24’ instead of ‘0’. The resulting puncturing pattern using the initial offset of equation 2 is shown in figure 2.
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Figure 2. puncturing pattern of method1.

As you can see in figure 2, there is no problem of uniformity in puncturing.

<Second Method>

Second method is to change the flow of rate matching algorithm slightly. That is, if we use the equation (1) to calculate the initial offsets, then we must change the flow of rate matching algorithm as follows.

e = (2*S (k) * y +  Nc) mod 2Nc 


m = 1




do while m <= Nc 


if e <= 0 then



puncture bit m
e = e + 2*Nc



end if

m = m + 1


e = e – 2 * y
end do
In the above procedure, you can see that the order of comparison and the order of updating the error are changed. Using this method, we can also solve the problem.
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Fig3. Puncturing pattern of method2

3. Conclusion

In this contribution, we comment the problem of puncturing algorithm for uplink, and propose two simple solution to the problem. These solutions are simple and clear. Therefore we propose that the description for the rate matching procedure must be changed using one of two methods.
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