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Abstract:  Small cell networks (SCNs) are seen as a promising solution for boosting the 

capacity, coverage, and overall quality-of-service in wireless networks. In this tutorial, we 

provide a comprehensive overview on SCNs while highlighting key challenges, associated 

techniques, and future landscape. The tutorial starts by reviewing basic mathematical tools 

such as stochastic geometry required to better understand, model, and analyze SCNs. 

Then, we discuss latest developments on resource management techniques tailored to the 

unique features of next-generation SCNs. Beyond traditional concepts such as cell range 

expansion, cell association, and intercell and interference coordination (ICIC), we will 

introduce the novel paradigm of self-organizing, context-aware SCNs.  In this respect, we 

show how ma- chine learning, game theory, and related techniques can be synergistically 

married while providing the network with the capability to: 1) exploit new information 

from the SCN, such as smartphone features, social ties, or mobility patterns and 2) 

proactively manage the SCN resources in a self-organizing manner. We conclude the tutorial by 

discussing the latest trends and future opportunities in small cell research such as SCN 

caching, cellular-WiFi integration, dual connectivity, network-assisted D2D, and related 

ideas that will pave the way to the much anticipated 5G wireless systems. 
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