The Design of Channel Estimator Using Preamble Signal in Turbo Code under the Rayleigh Fading Channel
[bookmark: _GoBack]
Turbo code has been discussed popularly at present because it's near optimal decoding performance. Although the decoding algorithms are proposed such as Soft Output Viterbi Algorithm (SOVA) and Log- Maximum A Posteriori (Log-MAP), they require to estimate the SNR(Eb/NO) of its transmission channel. In [1], the author has demonstrated that the errors of estimating SNR would effect the bit error rate (BER)performance of the turbo code. Therefore, some authors propose their methods to estimate the SNR [2][3], but they are more complicated than our proposal.In the transmission packet, the preamble signals are used for synchronization which were known by the transmitter and receiver. This information would be interfered by noise and channel fading, therefore, after taking off the original preamble signal from the received information, the SNR can be estimated using the remnant information.In this paper, we simulate the BER performance using the preamble signal as the estimator 's input in the AWGN and Rayleigh fading channel, which is modeled using Smith method [5] [6].Besides, the SOVA decoding algorithm was used and each received signals were decoded for 6 iterations which block size = 8192 bits, constraint length K=3, code rate R=l/3 for un-punctured, code rate R=l/2 for punctured, and the preamble length is 144 bits which is referred to the IEEE 802.11 WLAN ( Wireless Local Area Network) system. In Figure 1, we compare two BER performances as the code rate R=l/3: one is using our method to estimate the SNR (which denoted as unknown) and another is that the SNR is known in the ideal case (which denoted as known). From the simulation results we can find that the performance of our method is very closed to the performance which SNR is known. We also simulate the BER performance as the code rate R=l/2 (punctured)in Figure 2. The simulation results are similar as Figure 1 shown. Finally, we will also simulate our estimated method using the Log-MAP algorithm as the decoder.

