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Abstract
With the increase in data traffic driven by a new generation of wireless
devices, data is expected to overwhelm cellular network capacity in the
future. Novel radio network topologies, taking into account the need for
autonomy, enhanced data rate and uniform user experience, energy
efficiency, high capacity backhaul, and smaller low power base stations, are
proposed and several new communication techniques are envisaged for
future 5G networks. In such emerging dense and heterogeneous network
architectures, the spatial locations (network geometry) and the dynamic
interactions of communication entities will drastically affect the overall
network performance.
In the first part of this talk, we introduce basic notions of stochastic
geometry and discuss how these mathematical tools can be used in order to
model networks with spatial randomness, as well as to provide key insights
on the design and performance (such as coverage, area spectral efficiency,
average rate) of emerging 5G networks. In the second part, we highlight key
results and insights obtained using stochastic geometry in heterogeneous
cellular networks (HetNets), device-to-device (D2D) communication and
caching-enabled networks. Finally, we briefly discuss emerging topics in 5G
networks, such as anticipatory communication and proactive resource
allocation.
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