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Analysis of Nonlinear Characteristics in the Frequency Hopping
Multiple Access(FHMA) Communication System
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Abstract

FHMA(frequency hopping multiple access) communication system has good performance for the LPI and AJ(low
probability of intercept and anti-jamming) application. However, high PAPR(peak to average power ratio) happens in
the base-station or the repeater system because of a large number of users. In general, predistorter is used to complete
the HPA(high power amplifier) nonlinear characteristics. This paper analyzes BER performance when magnitude of
IBO(input back off) and the number of user are considered as the system parameters. In case of the SSPA(solid state
power amplifier), the predistorter does not always work as a complete nonlinear compensator. We find that there is
a minimum value of IBO for the predistorter to compensate for the nonlinear SSPA, which is changed as the number
of user. If IBO is lower than 6 dB at the user number of 16 and p=1, the system with predistorter is poorer than
the one without predistorter. Only when the IBO is over 6 dB, predistorter does work as a nonlinear compensator.
We call it as cross-over IBO value. TWTA improves the more compensation performance than SSPA because
characteristic AM/AM of TWTA has more nonlinear than SSPA. At the BER=10 ", there are SNR power gains of
about 2.5 dB and 3 dB due to the predistorter when the numbers of users are 16 and 32, respectively.
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Fig. 1. FHMA system model.
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Table 1. Characteristics of HPA and transfer functions
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Fig. 5. BER performance of SSPA(user = 16).
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Fig. 6. BER performance of SSPA(user = 32).
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Fig. 9. BER performance of TWTA(user = 32).
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