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Introduction 

Wireless traffic intensity is increasing  

Mean and heterogeneity 

 New applications 

 Time domain as well as space domain 

Performance analysis depends on realistic traffic models 

 Time domain: well investigated 

 PPP 

 Super-Poisson models: MMPP, HMM 

 Space domain: mainly PPP in the literature 
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Heterogeneous Infrastructure and Heterogeneous Traffic (HetHetNet) 
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Problem Statement 

The requirement: realistic and adjustable model: 

 Totally homogeneous to highly heterogeneous, and 

 BS-independent to completely BS-correlated 

Sub-Poisson Poisson Super-Poisson 



Statistical Modeling of Spatial Traffic Distribution with 

Adjustable Heterogeneity and BS-Correlation 

in Wireless Cellular Networks 

Meisam Mirahsan, Rainer Schoenen, Halim Yanikomeroglu                                                       IEEE Globecom 2014 Page 6/15  

Novelties and Contributions 

Spatial traffic model with adjustable statistical properties with only 

two parameters: 

 

 the normalized second-moment statistic (CoV) 

 joint moment statistics with BSs 

 

 

The effects on the performance of wireless cellular networks 
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Modeling Procedure 
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Traffic Measurement: Metrics 

Time domain: 

 Density based metrics: Interval counts 

 Distance based metrics: iat 

 

 

 

Space domain: 

 Density based metrics: Ripley’s K 

 Distance based metrics: random tessellation metrics 

r 
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Traffic Measurement: Statistics 

Heterogeneity: coefficient of variation (CoV) 

 Std. normalized by the mean (std./mean) 

 

 

BS-correlation: correlation coefficient 

 𝜌 =  
𝜎𝑃Λ

𝜎𝑃𝜎Λ
 

 

 Potential function defined so that: 

 For point (x,y) at cell-center: 𝑃 𝑥, 𝑦 =  +1 

 For point (x,y) at cell-edge: 𝑃 𝑥, 𝑦 = −1 

 For the entire cell:  𝑃 𝑥, 𝑦 = 0
(𝑥,𝑦) 𝑖𝑛 𝐴
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Traffic Generation 

Distribute the cluster-heads: 

 

 

 

 

 

 

Generate K UEs around cluster-heads: 

 Uniformly in a ball centered at cluster-head  
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Sample Patterns 

K=1 

K=50 

b=-0.9 b=-0.5 b=0 b=0.5 b=0.9 

K: cluster size, K=1: Poisson 

b: bias to BSs: b=0: Poisson, b=1: completely BS-correlated 
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Simulation Setup and Results 
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Future Work 

Application on HetNets (HetHetNet) 
Meisam Mirahsan, Rainer Schoenen, and Halim Yanikomeroglu, “HetHetNets: Heterogeneous Traffic Distribution in Heterogeneous Wireless 

Cellular Networks”, under review in IEEE Journal on Selected Areas in Communications, Special Issue on Recent Advances in Heterogeneous 

Cellular Networks 

 

 

 

 

Real traffic measurements 
Meisam Mirahsan, Rainer Schoenen, Sebastian Szyszkowicz, and Halim Yanikomeroglu, “Spatial heterogeneity of users in wireless cellular 

networks based on open urban maps”, submitted to IEEE International Conference on Communications (ICC) 2015, 8–12 June 2015, London, UK. 

 

 

 

 

 

Combined time and space domain 



Statistical Modeling of Spatial Traffic Distribution with 

Adjustable Heterogeneity and BS-Correlation 

in Wireless Cellular Networks 

Meisam Mirahsan, Rainer Schoenen, Halim Yanikomeroglu                                                       IEEE Globecom 2014 Page 14/15  

Simulation Results: Network Performance Metrics 

Coverage Probability 

Mean user rates 
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Thanks! 


