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ABSTRACT

In this paper, we employ the single channel full duplex radio for wireless local area network (WLAN)
systems, and design digital interference cancellers using adaptive signal processing. When the full duplex scheme
is used for WLAN systems with multiple transmit and receive antennas, some interference is caused through the
feedback of transmit signals from multiple antennas. To remove the feedback interference, we derive the least
mean square (LMS), normalized LMS (NLMS), and recursive least squares (RLS) algorithms based on adaptive
signal processing techniques. In addition, we analyze the theoretical convergence of the proposed LMS and RLS
methods. The channel capacity of full duplex radios increases by two times than that of half duplex radios,
when the packet error rate (PER) performances for the two systems are identical. Through numerical simulations
in WLAN systems, it is shown that the full duplex method with the proposed interference cancellers has a

similar PER performance with the conventional half duplex transmission scheme.
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Fig. 4. Comparison of the instantaneous MSE for the
proposed interference cancellers

E 2. Aljk A A9 A A 3 Ak 24t
Table 2. Steady-state MSE of the proposed interference
cancellers

Filter Type SNR 8dB 15dB 30dB
LMS 0.160 | 0.032 | 0.001

NLMS 0.162 | 0.032 | 0.001

RLS 0.158 0.031 0.001
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Fig. B. Performance comparison of the half duplex and
full duplex communication methods in a 2x2 MIMO
channel (preamble length = 190 OFDM symbols)

33 6. 2x2 MIMO Adeld ulel Falz) zlo|g Al
WA o] A Hlal (Z2|E Ze] = 60 OFDM A#)

Fig. 6. Performance comparison of the half duplex and
full duplex communication methods in a 2x2 MIMO
channel (preamble length = 60 OFDM symbols)
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Fig. 7. Performance comparison of the half duplex and
full duplex communication methods in a 2x3 MIMO
channel (preamble length = 60 OFDM symbols)
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