
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP1810A-POD 
978-1-5386-5736-2 

2018 29th Biennial Symposium on 
Communications (BSC 2018) 

Toronto, Ontario, Canada 
6 – 7 June 2018 



 
 
 
 
 
 
 
Copyright © 2018 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP1810A-POD 
ISBN (Print-On-Demand):  978-1-5386-5736-2 
ISBN (Online):   978-1-5386-5735-5 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



29th Biennial Symposium on Communications 

 
Table of Contents  
 
 
A New Look at Optimum Macro Base Station Deployment in Heterogeneous Massive MIMO Networks for Eliminating Interference . . . . . . . . .   1  

Noha Hassan, Xavier Fernando 
 
Transmit Antenna Selection for Rank-deficient Spatial Multiplexing Systems  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  6 

Mohammad Kazem Izadinasab, Mohamed Oussama Damen  
 
Updating Beamformers to Respond to Changes in Users . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    11  

Mostafa Medra, Andrew W. Eckford, Raviraj Adve	
 
On the Error Performance of Space-Time Codes over MIMO Nakagami Fading Channels with Blockage . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . .    16 

Ahmed Aboutaleb, Wael Fatnassi, Zouheir Rezki, Anas Chaaban	
 
A Hierarchical Graph Signal Processing Approach to Inference from Spatiotemporal Signals. . . . . . .. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .   21 

Nafiseh Ghoroghchian, Stark C. Draper, Roman Genov 
 
Binary CEO Problem under Log-Loss with BSC Test-Channel Model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  . . . . . . . . . . . . . . . . . .   26 

Mahdi Nangir, Reza Asvadi, Mahmoud Ahmadian-A ttari, Jun Chen 
 
Streaming Codes with Unequal Error Protection against Burst Losses .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .   31 

Mahdi Haghifam, Ahmed Badr, Ashish Khisti, X iaoqing Zhu, Wai-tian Dan and John Apostolopoulos 
 
A Direct Method to Construct Golay Complementary Sets Based on Boolean Functions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   36 

Dongxu Ma, Zilong Wang, Guang Gong 
 
Subfield Subcodes of Tamo-Barg Locally Recoverable Codes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    41 

Christian Senger, Harsha Kadalveni Shivakumar 
 
Analysis of Nonlinear Phase Noise in Dispersion Unmanaged Fiber-Optic Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .    46 

Saber Rahbarfam, Shiva Kumar 
 
Optimized Physical Carrier Sensing Threshold in High Density CSMA/CA Networks . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  51 

Phillip B. Oni, Steven D. Blostein	
 
Extracting the Most Weighted Throughput in UAV Empowered Wireless Systems With Nonlinear Energy Harvester. . . . . . . . . . . . . . . . . . . . . .  56 

Y anjie Dong, Julian Cheng, Jahangir Hossain, V ictor Leung 
 
Exact Statistical Characterization of RF-Energy Harvesting over Nakagami-m Fading Channel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 

Ala Abu A lkheir, Hussein T. Mouftah 
 
Reduced Message-Passing bitwidth for Hardware Implementation of ADMM-LP Decoding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   66 

Omar Samhan, Stark Draper 
 
Optimal Design of A Two-stage Wyner-Ziv Scalar Quantizer with Degraded Side Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    71 

Qixue Zheng, Sorina Dumitrescu 
 
Successive Wyner-Ziv Coding for the Binary CEO Problem under Log-Loss  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    76 

Mahdi Nangir, Reza Asvadi, Mahmoud Ahmadian-A ttari, Jun Chen 
 
Design of Optimal Entropy-constrained Successively Refinable Unrestricted Polar Quantizer for Bivariate Circularly Symmetric Sources . . . .    81 

Huihui Wu, Sorina Dumitrescu 
 
A Dynamic Priority Service Provision Scheme for Delay-Sensitive Applications in Fog Computing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    86 

Ali A lnoman, A lagan Anpalagan 
 
On Base Station Sleeping for Heterogeneous Cloud-Fog Computing Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    91 

Ali A lnoman, A lagan Anpalagan 
 
Probabilistic Caching as Mixed Strategies in Spatially-Coupled Edge Caching  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    95 

Jie Gao, Lian Zhao, Limin Sun 
 
Join-the-Idle-Queue Meets the Power-of-d-choices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 

Chunpu Wang, Y onghui Lu, Chen Feng, Julian Cheng 
 
Single Packet Authorization in a Multi-layered Security Architecture  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105 

Mohammad Mirheydari, Pavol Zavarsky, Sergey Butakov 
 
Evaluation of Industrial Firewall Performance Issues in Automation and Control Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110 

Davison Zvabva, Pavol Zavarsky, Sergey Butakov, John Luswata 
 
Analysis of SCADA Security using Penetration Testing: A case study on Modbus TCP Protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115 

John Luswata, Pavol Zavarsky, Bobby Swar, Davison Zvabva 
 
Secrecy Beamforming for SWIPT MISO Heterogeneous Cellular Networks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120 

Hui Ma, Julian Cheng, X ianfu Wang 




