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Development of Ultra-Multilevel Modulation Technology for
Microwave Radio Equipment
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Abstract

The ultra-multilevel modulation technique, which advances to be introduced into microwave radio systems, enables the
high efficiency transmission of digital signals. However, when the ultra-multilevel modulation technique is realized, the
essential issues are to minimize the effects of phase noise generated in the local oscillator of the radio unit, non-linear
distortion of the power amplifier, and multipath fading that occurs in the process of radio wave propagation. To solve each
issue, JRC has developed to improve the performance of phase noise compensation technology, DPD (Digital Pre-Distortion:
Technology that estimates the distortion of the output signal of a power amplifier using digital signal processing technique
and corrects the distortion by giving the distortion of the inverse characteristics in advance) and adaptive equalization
technology by utilizing the technology cultivated over many years, and has realized the application to the ultra-multilevel
modulation technique. Moreover, JRC applied each technology to existing products (radio systems) and conducted a
comprehensive evaluation, and confirmed that the 4096QAM system also obtained high comprehensive characteristics.
Through the development of each technology, JRC has realized the high performance of the existing product group and
has laid the foundation for large-capacity transmission using a microwave radio system.
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Fig.1 Disaster prevention wireless communication
system applying microwave wireless device
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Fig.2 Multilevel QAM constellation diagram
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Fig.3 Schematic configuration of microwave radio
equipment
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Fig.4 Effect of phase noise on the demodulated signal
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Fig.5 Effect of non-linear distortion on the demodulated
signal
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Fig.6 Adaptative equalizer configuration diagram
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Fig.7 Phase noise compensation circuit configuration
diagram
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Fig.8 Transmission system configuration diagram
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Fig.9 Look-up table explanation diagram
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Fig.10 Adaptive equalizer configuration diagram
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Polarization multiplex transmission system configuration diagram for microwave radio equipment
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Fig.12 CNR vs. BER characteristics
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ADC: Analog to Digital Converter (7 50 27-7 1 ¥ & L Zal %)
BER: Bit Error Rate (Y v hiih) )

CNR: Carrier-to-Noise Ratio  (FE3% i 45 1)

DAC: Digital to Analog Converter (74 ¥ % -7 J 1 7 253 [n]j#%)
DPD: Digital Pre-Distortion (74 % V7 )74 A b= a3 )
QAM: Quadrature Amplitude Modulation — (ELZSHRIEZEH)

XPIC: Cross Polarization Interference Canceller
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