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Development of Full Duplex Radio System
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Abstract
Because of growing demand in recent years of mobile communications, it is aimed to achieve more than multi-Gbps
transmission speed in 5th Generation (5G) mobile networks. It is indispensable to develop more high-speed wireless
backhaul systems to connect flexibly between mobile base station and core network. Therefore, JRC proposes a full duplex
radio system in same polarization, Directional Division Duplex (DDD). To investigate the feasibility, we have developed and
fabricated the radio equipment for 40 GHz-band fixed wireless system which employs DDD, and performed a field
experiment of the DDD radio system. The DDD is a radio duplex system that transmits and receives at the same time by
using the same radio frequency channel and same polarization, and DDD radio system can ideally achieve twice frequency
utilization efficiency as that of the traditional duplex system of Time Division Duplex (TDD) or Frequency Division Duplex
(FDD) .
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Fig.1 Conceptual view of signal transmission in DDD
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Fig.2 Self-interference signal in DDD
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Table 1 Specification of radio equipment
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Fig.3 Photograph of radio equipment
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Fig.4 Block diagram of radio equipment
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Fig.5 Photograph of parallel arranged dual antenna
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Fig.6 Block diagram of self-interference canceller
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Fig.7 Evaluation system of radio system performance
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Fig.8 Performance of bit error rate
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Fig.9 Radio link network of the field experiment
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Fig.10 Cancelling performance in the rainy weather
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CINR: Carrier power to Interference power and Noise power Ratio
(Fx ) TEITHES - HEETL)
CIR: Carrier power to Interference power Ratio
(% x ) 7EIATHE L)
CNR: Carrier power to Noise power Ratio (¥ + ) 7 E /I MR EIIIE)
DDD: Directional Division Duplex (J7 15 E1445)
FDD: Frequency Division Duplex (J&¥&%u8418)
LMS: Least Mean Square (/NP9 5)
QAM: Quadrature Amplitude Modulation (I 2CHRIEZEHH )
QPSK: Quadrature Phase Shift Keying (4 F{RF2%Z )
TDD: Time Division Duplex ([43E#i15)
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