
 

Heterogeneous and Hyper Small Cell Technologies in LTE Advanced and 

Beyond 
 

Abstract: In this tutorial, we discuss how hyper small cells play a key role in next generation wireless 

systems.  We first give an overview on various deployments scenarios of small cells and heterogeneous 

networks (HetNet) in the 3GPP LTE Advanced standard. HetNet faces a very complicated interference 

scenario because they utilize a mix of macrocells, remote radio heads (RRH) and low-power nodes such 

as picocells, femto-cells, and relay. Energy efficiency is also another critical issue for HetNet because of 

high operation costs. Thus we will focus on the following issues and their potential solutions: 

 Current 3GPP enhanced Inter-cell interference cancellation techniques (eICIC); 

 Other advanced interference mitigation techniques in HetNet, such as  joint beamforming and power 

allocation, and interference alignment; 

 Optimal small cell density analysis using stochastic geometry approach 

Lastly, we highlight the potential research issues in radio access technologies for 5G wireless to conclude 

this tutorial.  
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