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Design of Binary Constant Envelope System using the Pre-Coding
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Abstract

In this paper, we newly propose the binary CA-CDMA(constant amplitude CDMA) system using pre-coding method
to solve the high PAPR problem caused by muiti-user signal transmission in the CDMA system. 4-user CA-CDMA,
the basis of proposed binary CA-CDMA system, makes binary output signal for 4 input users. It produces the output
of binary(+2) amplitude by using a parity signal resulting from the XOR operation of 4 users data. Another sub-
channel or more bandwidth is not necessary because it is transmitted together with user data and can be easily recovered
in the receiver. The extension of the number of users can be possible by the simple repetition of the basic binary 4-user
CA-CDMA. For example, binary 16-user CA-CDMA is made easily by allocating the four 4-user CA-CDMA systems
in parallel and leading the four outputs to the fifth 4-user CA-CDMA system as input, because the output signal of
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each 4-user CA-CDMA is also binary. By the same extension procedure, binary 64 and 256-user CA-CDMA systems
can be made with the constant amplitude. As a result, the code rate of this proposed CA-CDMA system is just 1 and
binary CA-CDMA does not change the transmission rate with the constant output signal(PAPR = 0 dB). Therefore, the
power efficiency of the HPA can be maximized without the nonlinear distortion. From the simulation results, it is

verified that the conventional CDMA system has multi-level output signal, but the proposed binary CA-CDMA system

always produces binary output. And it is also found that the BER of conventional CDMA system is increased by
nonlinear HPA, but the BER of proposed binary CA-CDMA system is not changed.
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Table 1. Comparison of two CDMA signal levels.
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