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T8. Random Matrix Theory for Advanced Communication Systems 

Abstract: 
This tutorial focuses on the application of random matrix theory (RMT) to the performance 
analysis of advanced wireless communication systems. The main target is to provide the 
attendee with a rigorous understanding of the most important results of RMT and to present 
a powerful methodology to treat a wide range of research problems related to large multiple-
input multiple-output (MIMO) systems. Starting from first principles, we introduce several 
classical convergence results, the Stieltjes transform, key lemmas and proof techniques and 
motivate the concept of (iterated) deterministic equivalents. The theoretical results are then 
applied to the study of small-cell systems, large antenna arrays, multi-hop relay and doubly 
scattering channels, as well as random beamforming techniques. 
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