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Abstract 
Caching and multicasting at base stations are two promising approaches to support massive content 
delivery over wireless networks. However, existing analysis and designs do not fully explore and 
exploit the potential advantages of the two approaches. In this talk, I will present analysis and 
optimization of joint caching and multicasting in large-scale cache-enabled wireless networks. In the 
first part of this talk, I will focus on large-scale cache-enabled single-tier wireless networks. First, I will 
present a random caching design and a corresponding multicasting design for efficient content delivery. 
I will show tractable expressions for the successful transmission probability in the general region and 
the high signal-to-noise ratio (SNR) and user density region. Then, I will discuss the successful 
transmission probability maximization, which is a very complex non-convex problem in general. I will 
present an iterative numerical algorithm to obtain a local optimal solution in the general region and an 
asymptotically optimal solution in the asymptotic region. In the second part of this talk, I will focus on 
large-scale cache-enabled heterogeneous wireless networks (HetNets) with backhaul constraints. First, I 
will present a hybrid caching design and a corresponding multicasting design, to support massive 
content delivery and alleviate the backhaul requirement in HetNets. I will show tractable expressions for 
the successful transmission probability in the general region as well as the high SNR and user density 
region. Then, I will discuss the successful transmission probability maximization, which is a very 
challenging mixed discrete-continuous optimization problem. I will present a near optimal solution with 
superior performance and manageable complexity. The analysis and optimization results in the two 
parts provide valuable design insights for practical cache-enabled wireless networks. 
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