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Abstract: Mobile data traffic in 2014 was nearly 30 times the size of the entire global Internet 

in 2000. Next generation wireless networks are targeting 1000x increase in capacity to meet the 

insatiable demand for more data. Such a tremendous increase in wireless data will require a 

complete rethinking of today’s wireless communication systems and networks from the physical 

layer to the network and application layer. 

In this talk, I will focus on recent research in CoSMIC lab in this space. The bulk of this talk 

will focus on our work on enabling full-duplex wireless communication, where transmitters and 

receivers operate at the same frequency at the same time, thus potentially doubling data 

throughput, promoting more flexible spectrum usage, and enabling solutions to several network 

problems. The fundamental challenge in full duplex is the tremendous transmitter self-

interference at the receiver, which can be one trillion times more powerful than the desired signal and must be dealt with in 

all domains. This powerful self-interference is susceptible to uncertainties of the wireless channel (for instance, frequency 

selectivity and time variance) and the imperfections of the transceiver electronics (nonlinear distortion and phase noise to 

name a few), making it even harder to deal with. At the electromagnetic (i.e. antenna) interface, I will talk about our recent 

work on breaking Lorentz Reciprocity using time-variance to realize the first integrated magnetic-free non-reciprocal 

circulator. I will also discuss how polarization can be utilized to achieve robust self-interference suppression by embedding 

complex signal processing functionalities like wireless channel equalization in the antenna domain. Finally, I will discuss 

how joint self-interference suppression across the antenna, RF/analog and digital domains can enable achievement of the 

90-100dB self-interference suppression levels that are required for practical full-duplex wireless links. 
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