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Case I: Entire Plane Case II: Finite Area Annular Region

Problem Statement
Model co-channel interference in wireless sensor, ad hoc, cellular, and dense Wi-Fi networks

Proposed Contributions
• Apply Symmetric Alpha Stable and Middleton Class A distributions for various interferer topologies
• Analyze conditions for which these distributions accurately model interference statistics

System Model
Sum Interference

Sensor and ad hoc networks

Statistical Model: Symmetric Alpha Stable

Accurately Models: Exact Statistics

Statistical Models

Symmetric Alpha Stable
• Characteristic function 

Middleton Class A
• Amplitude distribution

Cellular networks , Hotspot (e.g. café)

Statistical Model: Middleton Class A

Accurately Models: Tail Probability

Networks with contention-based MAC

Statistical Model: Middleton Class A

Accurately Models: Tail Probability

Case III: Infinite Area with Guard Zone

Benefits of Statistical Modeling

Physical (PHY) Layer 
• Design receivers to mitigate RFI
• 10x – 100x reduction in bit error 

rates [Spaulding et al., 1977, Nassar
et al., 2009]

Medium Access Control (MAC) Layer
• Derive MAC protocol parameters to 

improve network performance 
• 2x – 100x increase in capacity using 

Guard zones [Hasan et al., 2007]
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