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Abstract: To deal with effects of limited spectrum, fading and multipath during wireless communication, a new
joint source-channel code modulation scheme is proposed. This scheme consists of a Variable-Length Error-
Correct (VLEC) code and doping modulation. With the aid of EXtrinsic Information Transfer (EXIT) chart
analysis for the iterative decoding characteristics, the parameters of VLEC and doping modulation are designed.
The design includes: A variable-length code with large free distance is constructed to provide error correction
capability; The doping code and mapping of modulation are optimized to make the EXIT curve of doping
modulation match with the EXIT curve of VLEC, and hence the Signal-to-Noise Ratio (SNR) required for
iterative decoding convergence is reduced. Simulation results show that over AWGN channel and Rayleigh
fading channel, the proposed scheme has more than 1 dB SNR gains compared with the separated source-
channel code modulation and has the best performance compared with other joint source-channel code
modulation schemes. Also, at the symbol error rate of 10, the performance of the proposed system is 0.7 dB
and 1.0 dB away from the Shannon limit, respectively.
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