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Wideband Flat Group Delay Circuit for Self-interference
Cancellation in Full Duplex

Girdhari Chaudhary!, Wang Qi', Malay Ranjan Tripathy?, and Yongchae Jeong!

! Division of Electronics and Information Engineering, Chonbuk National University, Republic of Korea
2 Amity University, Uttar Pradesh, India

Abstract— The in-band full duplex (IBFD) has the potential for doubling network capacity and
data throughput by allowing efficient utilization of frequency spectrum. However, the fundamen-
tal challenge for implementing IBFD systems is how to reduce its inherent high self-interference
that is caused due to transmission and reception of a signal at same frequency [1]. The precise
group delay (GD), amplitude, and phase matchings are critical for signal cancellation IBFD ra-
dio. Various techniques have investigated to cancel the self-interference in IBFD by extracting
some amount of signal from transmitter path and combining it at receiver path with destructive
interference, where the most important thing is to match GD, amplitude, and phase of leakage
(main) and extracted (reference) paths at receiver node for achieving high self-interference can-
cellation. The conventional RF self-interference cancellation circuits have achieved cancellation
over narrow bandwidth (such as 20 MHz cancellation bandwidth). Therefore, one of challenging
issues for wideband self-interference cancellation is to match GDs of reference and main paths
over a wide bandwidth, which necessitates design and implementation of wideband GD circuits.
The various types of reflection-type GD circuits have been explored in planar microstrip technol-
ogy, however, these configurations have limited flat GD bandwidth (flat GD fractional bandwidth
< 2%) and high insertion loss [2-4].

This work presents an analytical design technique of wideband GD circuit with arbitrary pre-
scribed flat GD. The proposed GD circuit consists of 3-dB hybrid coupler where coupled and
through ports are terminated with shortcircuited coupled lines. The closed-form analytical de-
sign expressions are provided to calculate the circuit parameters for arbitrarily prescribed flat GD
response, which do not require any transformative procedures to obtain the circuit parameters
for the specified flat GD response.
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Figure 1: The synthesized response of the proposed wideband group delay circuit.
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