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Introduction
It is well-known that the performance of an LDPC code is determined by a number of structural properties collectively: 1) degree distribution, 2) cycles distribution of its Tanner graph, 3) trapping set configurations and distribution of its Tanner graph, 4) minimum distance, 5) other unknown structures, and so on. No single structural property dominates the code performance and it is still unknown how the code performance depends on the above structural properties analytically as a function. 
Well-designed LDPC codes of large length, which have good cycle and trapping set configurations, are usually aligned with asymptotic performance predictable by degree distributions. However, short length LDPC codes are complicatedly affected by a combination of the above structural properties.
In this contribution, among the above structural properties, we show the influence of trapping sets on the coding performance for very short LDPC codes by a simple example. 
Design of Very Short LDPC Codes 
1 
2 
To analyse the influence of trapping sets on the code performance, we construct two parity-check matrices as depicted in Figures 1 and 2. They have exactly the same degree distributions, but different trapping sets configuration. The parity-check matrix in Figure 2 is obtained by replacing the position of only some weight 1’s. 
We conduct the simulation based on the parity-check matrices in Figures 1 and 2 and present the performance results in Figure 3. Figure 3 shows that the performance gap between the LDPC codes of very short length is larger than expected, even though they have the same structure and decoding complexity. Consequently, the trapping sets configuration can strongly affect the coding performance for LDPC codes of very short length. 
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Figure 1. Example of parity-check matrix for N=45 and K=32
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Figure 2. Another example of parity-check matrix for N=45 and K=32
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Figure 3. Performance comparison of LDPC codes of very short length

Observation 1: The trapping sets configuration can strongly affect the coding performance for LDPC codes of very short length.
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In this contribution, we present the following observation for short length LDPC codes. 

Observation 1: The trapping sets configuration can strongly affect the coding performance for LDPC codes of very short length.
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