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Abstract: Over the past fifteen years, we have witnessed a phenomenal growth in wireless data
communications. On the demand side, the use of wireless handheld devices and applications has become
pervasive. On the technology side, various advanced communication technologies have been developed to
improve network capacity. Some of these technologies include cognitive radio, massive MIMO, full duplex,
mmWave, among others. Although it is well known that these technologies can improve point-to-point
throughput performance, it remains unclear whether such performance gain can be retained in a complex
network environment. A fundamental exploration of this question is important not only for gaining new
theoretical understanding, but also is critical for the design of algorithms and network protocols in the field. In
this talk, we explore the challenges in the modeling and optimization of these new physical layer technologies
in a network environment with the goal of pushing the capacity envelop at the network level.
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