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Abstract
Future wireless communication systems will require much higher data rates. Such high rates require wideband
arrays with beam forming capabilities. Concurrently, the RF spectrum is becoming more vulnerable due to
intentional and unintentional interference. Therefore, interference cancellation and mitigation techniques as
well as low cost wideband beamformers are required to ensure high gain secure communication for 5G and
other wideband applications.
Conventional interference suppression techniques are based on fixed or adaptive filtering and are limited in
terms of their spectral and spatial filtering. That is, in presence of high interference levels, these techniques
fall short to achieving enough suppression. Also, most interference suppression techniques require previous
knowledge of the interferer’s position, channel, and signal identity.
In realistic scenarios, and when communicating across wide bandwidths, interferers are unknown. Therefore,
more advanced techniques are required to suppress interference. Concurrently, with the goal to utilize
additional bandwidth, a well-known technique is to enable Simultaneous Transmit and Receive (STAR).
STAR offers the advantage of reusing the transmit/receive bands, and therefore double throughput via a
method referred to as full duplexing. However, implementation of STAR requires significant isolation between
transmit and receive signals. As much as -90dB and even -120dB of isolation between transmit and receive
signals is required. To do so, we must 1) cancel interference caused by the transmitter itself (as the receiver is
typically collated with the receiver), 2) remove multipath transmitted signals, 3) suppress harmonics from
power amplifiers (PAs), and 4) cancel noise from the transmit chain. From the literature, earlier versions of
STAR architectures are narrowband, and therefore not useful for wideband communications systems.
To address the abovementioned challenges, we discuss a new class of wideband antennas and RF back-ends,
operating across a large bandwidth of 10GHz or more. Specifically, this presentation will discuss: 1) ultrawideband (UWB) phased array with low angle scanning, bandwidth reconfiguration, and controllable band
rejection, 2) broadband digital beamformer with reduced power requirements using a much smaller number
of analog-to-digital converters (ADCs) with power and cost reduction by a factor of 8 to 32, 3) novel
hybrid frequency and code division multiplexing (CDM) with channel coding for secure high data rate
communications to cover a contiguous 10GHz bandwidth with up to 40dB of additional gain and interference
mitigation, and 4) wideband STAR implementation using four stages of cancellation to realize >120dB
reduction in self-interference across a bandwidth >1 GHz.
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