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Abstract—This talk is aimed to provide a comprehensive crash course on the critical and essential 
importance of spatial models for an accurate system-level analysis and optimization of emerging 5G 
ultra-dense and heterogeneous cellular networks. Due to the increased heterogeneity and deployment 
density, new flexible and scalable approaches for modeling, simulating, analyzing and optimizing 
cellular networks are needed. Recently, a new approach has been proposed: it is based on the theory 
of point processes and it leverages tools from stochastic geometry for tractable system-level modeling, 
performance evaluation and optimization. The potential of stochastic geometry for modeling and 
analyzing cellular networks will be investigated for application to several emerging case studies, 
including massive MIMO, mmWave communication, and wireless power transfer. In addition, the 
accuracy of this emerging abstraction for modeling cellular networks will be experimentally validated 
by using base station locations and building footprints from two publicly available databases in the 
United Kingdom (OFCOM and Ordnance Survey). This topic is highly relevant to graduate students 
and researchers from academia and industry, who are highly interested in understanding the potential 
of a variety of candidate communication technologies for 5G networks. 
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