
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP18WCM-POD 
978-1-5386-1735-9 

2018 IEEE Wireless 
Communications and Networking 
Conference (WCNC 2018) 

Barcelona, Spain 
15-18 April 2018 

Pages 753-1515 

2/4 



 
 
 
 
 
 
 
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:   CFP18WCM-POD 
ISBN (Print-On-Demand):  978-1-5386-1735-9 
ISBN (Online):   978-1-5386-1734-2 
ISSN:                            1525-3511 
 
           
 
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 
 

 
 



TABLE OF CONTENTS 
 
 
 

WIRELESS POWERED WAKE-UP RECEIVER FOR ULTRA-LOW-POWER DEVICES ....................................... 1
Soheil Rostami ; Kari Heiska ; Oleksandr Puchko ; Kari Leppanen ; Mikko Valkama 

 

ENERGY-EFFICIENT IMPLEMENTATION OF A WIDEBAND TRANSCEIVER SYSTEM WITH 
PER-BAND EQUALISATION AND SYNCHRONISATION ........................................................................................... 6

Vianney Anis ; Connor Delaosa ; Louise H. Crockett ; Stephan Weiss 
 

OPTIMAL DIRECT LOAD CONTROL OF RENEWABLE POWERED SMALL CELLS: 
PERFORMANCE EVALUATION AND BOUNDS ......................................................................................................... 12

Nicola Piovesan ; Marco Miozzo ; Paolo Dini 
 

SHARING RENEWABLE ENERGY IN A NETWORK SHARING CONTEXT......................................................... 18
Marco Ajmone Marsan ; Ana Paula Couto Da Silva ; Michela Meo ; Daniela Renga 

 

PROMISES AND CAVEATS OF UPLINK IOT ULTRA-DENSE NETWORKS ........................................................ 24
Ming Ding ; David López Pérez 

 

OPTIMAL RESOURCE ALLOCATION FOR HYBRID INTERWEAVE-UNDERLAY 
COGNITIVE SATCOM UPLINK ..................................................................................................................................... 30

Peiliang Zuo ; Tao Peng ; Wangdan Linghu ; Wenbo Wang 
 

STATISTICAL DELAY-QOS DRIVEN RESOURCE ALLOCATION FOR MULTIUSER 
COGNITIVE RADIO NETWORKS ................................................................................................................................. 36

Samoda Gamage ; Duy T. Ngo ; Jamil Y. Khan 
 

ENERGY-EFFICIENT COOPERATIVE SPECTRUM SENSING FOR HYBRID SPECTRUM 
SHARING COGNITIVE RADIO NETWORKS .............................................................................................................. 42

Cong Wang ; Tiecheng Song ; Jun Wu ; Liu Miao ; Jing Hu 
 

OPTIMAL RESOURCE ALLOCATION IN A PRICE BASED OPPORTUNISTIC COGNITIVE 
RADIO NETWORK............................................................................................................................................................ 48

Nilanjan Biswas ; Goutam Das ; Priyadip Ray 
 

SPC-MAC: A SHORT PREAMBLE COGNITIVE MAC PROTOCOL FOR COGNITIVE RADIO 
SENSOR NETWORKS....................................................................................................................................................... 54

Meng Zheng ; Manyi Du ; Lin Chen ; Wei Liang ; Haibin Yu 
 

IEEE 802.11 AA GATS MECHANISMS PERFORMANCE STUDY FOR VERY HIGH 
THROUGHPUT WLANS ................................................................................................................................................... 60

Kaouther Mansour ; Issam Jabri ; Taher Ezzedine 
 

COEXISTENCE OF 802.11AH AND 802.15.4G NETWORKS ...................................................................................... 66
Ying Liu ; Jianlin Guo ; Philip Orlik ; Yukimasa Nagai ; Kotaro Watanabe ; Takenori Sumi 

 

DBS: A DYNAMIC BANDWIDTH SELECTION MAC PROTOCOL FOR CHANNEL BONDING 
IN IEEE 802.11AC WLANS ............................................................................................................................................... 72

Yen-Da Chen ; De-Ren Wu ; Ti-Chun Sung ; Kuei-Ping Shih 
 

WI-FI EVOLUTION FOR FUTURE DENSE NETWORKS: DOES SENSING THRESHOLD 
ADAPTATION HELP?....................................................................................................................................................... 78

Andra M. Voicu ; Federico Giorgi ; Ljiljana Simic ; Marina Petrova 
 

LOCORA: PRACTICAL WI-FI PACKET LOSS DIAGNOSIS WITH ONLY LOCAL 
OBSERVATIONS ............................................................................................................................................................... 84

Shuaiyuan Zhou ; Haonan Lu ; Avishek Mukherjee ; Zhenghao Zhang 
 

A STATE-AWARE PERSISTENCE STRATEGY FOR MULTIPLE ACCESS PROTOCOLS WITH 
CARRIER SENSING .......................................................................................................................................................... 90

J. J. Garcia-Luna-Aceves 
 

REINFORCEMENT LEARNING FOR INTERFERENCE-AWARE CELL DTX IN 
HETEROGENEOUS NETWORKS .................................................................................................................................. 96

Antonio De Domenico ; Dimitri Kténas 
 

CARRIER-TONE MULTIPLE ACCESS WITH COLLISION AVOIDANCE AND DETECTION ........................ 102
J. J. Garcia-Luna-Aceves 

 

COLLABORATIVE COLLISION DETECTION WITH HALF-DUPLEX RADIOS................................................ 108
J. J. Garcia-Luna-Aceves ; Marcelo M. Carvalho 

 

INVESTIGATING AND EXPERIMENTING CSMA CHANNEL ACCESS MECHANISMS FOR 
LORA IOT NETWORKS ................................................................................................................................................. 114

Congduc Pham 
 

MILLIMETER WAVE POINT TO MULTIPOINT FOR AFFORDABLE HIGH CAPACITY 
BACKHAUL OF DENSE CELL NETWORKS ............................................................................................................. 120

François Magne ; Antonio Ramirez ; Claudio Paoloni 
 



A TWO-HOP MIMO RELAY ARCHITECTURE USING LTE AND MILLIMETER WAVE BANDS 
IN HIGH SPEED TRAINS ............................................................................................................................................... 126

David Oliva ; José I. Alonso 
 

MILLIMETER-WAVES, MEC, AND NETWORK SOFTWARIZATION AS ENABLERS OF NEW 
5G BUSINESS OPPORTUNITIES .................................................................................................................................. 132

Valerio Frascolla ; Juergen Englisch ; Koji Takinami ; Luca Chiaraviglio ; Stefano Salsano ; Katsuo Yunoki ; 
Sergio Barberis ; Valerio Palestini ; Kei Sakaguchi ; Thomas Haustein ; Antonio De Domenico ; Emilio Calvanese 
Strinati 

 

OPTIMIZATION OF WEIGHTED INDIVIDUAL ENERGY EFFICIENCIES IN INTERFERENCE 
NETWORKS...................................................................................................................................................................... 137

Bho Matthiesen ; Yang Yang ; Eduard A. Jorswieck 
 

ENERGY-EFFICIENT TASK SCHEDULING AND RESOURCE ALLOCATION IN DOWNLINK 
C-RAN ................................................................................................................................................................................ 143

Wenchao Xia ; Jun Zhang ; Tony Q. S. Quek ; Shi Jin ; Hongbo Zhu 
 

RESOURCE AND ENERGY EFFICIENT DEVICE TO DEVICE COMMUNICATIONS IN 
DOWNLINK CELLULAR SYSTEM .............................................................................................................................. 149

Fakrulradzi Idris ; Jie Tang ; Daniel K. C. So 
 

ENERGY EFFICIENCY IN HYBRID BEAMFORMING LARGE-SCALE MMWAVE 
MULTIUSER MIMO WITH SPATIAL MODULATION............................................................................................. 155

Merve Yüzgeçcioglu ; Alessio Zappone ; Eduard Jorswieck 
 

CAPACITY ANALYSIS AND OPTIMIZATION OF FRACTIONAL FREQUENCY REUSE 
UNDER ENERGY EFFICIENCY CONSTRAINTS ...................................................................................................... 161

Can Altay ; Mutlu Koca 
 

AN-AIDED SECURE TRANSMISSION IN MULTI-USER MIMO SWIPT SYSTEMS ........................................... 167
Zhengyu Zhu ; Ning Wang ; Zheng Chu ; Zhongyong Wang ; Inkyu Lee 

 

SECURE COMMUNICATION FOR SEPARATED AND INTEGRATED RECEIVER 
ARCHITECTURES IN SWIPT ....................................................................................................................................... 173

Furqan Jameel ; Dushantha Nalin K. Jayakody ; Mark F. Flanagan ; Chintha Tellambura 
 

ROBUST RANDOM-TRAINING-AIDED PILOT SPOOFING DETECTOR AND SECURE 
TRANSMISSION .............................................................................................................................................................. 179

Xiaowen Tian ; Ming Li ; Zihuan Wang ; Qian Liu 
 

AN-AIDED ROBUST SECURE BEAMFORMING DESIGN IN MIMO TWO-WAY RELAY 
SYSTEMS WITH PNC ..................................................................................................................................................... 185

Yunqin Hao ; Tiejun Lv ; Hui Gao 
 

BUILDING-TO-BUILDING PROPAGATION LOSS MEASUREMENTS AT 3.5 GHZ WITH 
APPLICATION TO MICRO OPERATORS .................................................................................................................. 191

Janne Lehtomäki ; Risto Vuohtoniemi ; Marja Matinmikko-Blue ; Kimmo Hiltunen 
 

MEASUREMENT-BASED CHARACTERIZATION OF LOS AND NLOS DRONE-TO-GROUND 
CHANNELS ....................................................................................................................................................................... 197

Yan Shi ; Rita Enami ; John Wensowitch ; Joseph Camp 
 

EFFICIENT OUTAGE PROBABILITY EVALUATION OF DIVERSITY RECEIVERS OVER α -µ 
FADING CHANNELS ...................................................................................................................................................... 203

Chaouki Ben Issaid ; Mohamed-Slim Alouini ; Raul Tempone 
 

ASYMPTOTIC PERFORMANCE BOUND ON ESTIMATION AND PREDICTION OF MOBILE 
MIMO-OFDM WIRELESS CHANNELS ....................................................................................................................... 209

Ramoni. O. Adeogun 
 

ANALYSIS OF TIME-FREQUENCY-SPACE DISPERSION AND NONSTATIONARITY IN 
NARROW-STRIP-SHAPED NETWORKS .................................................................................................................... 214

Tao Zhou ; Cheng Tao ; Liu Liu ; Hui Wen ; Nan Zhang 
 

COHERENT VERSUS NON-COHERENT SUBCARRIER INDEX MODULATION SYSTEMS........................... 220
Raed Mesleh ; Saud Althunibat 

 

OPTIMAL FILTER DESIGN FOR GFDM THAT MINIMIZES PAPR UNDER PERFORMANCE 
CONSTRAINTS ................................................................................................................................................................ 226

Ching-Lun Tai ; Borching Su ; Po-Chih Chen 
 

5G NEW RADIO UPLINK PERFORMANCE: NOISE, INTERFERENCE AND EMISSION 
CONSTRAINTS ................................................................................................................................................................ 232

Toni Levanen ; Karri Ranta-Aho ; Jorma Kaikkonen ; Sari Nielsen ; Kari Pajukoski ; Markku Renfors ; Mikko 
Valkama 

 

OPTIMAL RECEIVER FILTER FOR GFDM WITH TIMING AND FREQUENCY OFFSETS IN 
UPLINK MULTIUSER SYSTEMS ................................................................................................................................. 238

Byungju Lim ; Young-Chai Ko 
 



TURBO DETECTION BASED ON SIGNAL SIMPLICITY AND COMPRESSED SENSING FOR 
MASSIVE MIMO TRANSMISSION .............................................................................................................................. 244

Zahran Hajji ; Karine Amis ; Abdeldjalil Aïssa-El-Bey 
 

PERFORMANCE COMPARISON OF CONSTANT ENVELOPE AND ZERO-FORCING 
PRECODERS IN MULTIUSER MASSIVE MIMO ...................................................................................................... 250

Alberto Brihuega ; Lauri Anttila ; Mikko Valkama 
 

A NOVEL INTERFERENCE SUPPRESSION RECEIVER FOR LTE DOWNLINK SYSTEMS ........................... 256
Sungnam Hong ; Chaehee Lim ; Taeyoung Kim ; Ji-Yun Seol 

 

INDOOR MASSIVE MIMO DEPLOYMENTS FOR UNIFORMLY HIGH WIRELESS CAPACITY ................... 262
Giovanni Geraci ; Adrian Garcia-Rodriguez ; David López-Pérez ; Lorenzo Galati Giordano ; Paolo Baracca ; 
Holger Claussen 

 

ADAPTING THE NUMBER OF ANTENNAS AND POWER TO TRAFFIC LOAD: WHEN TO 
TURN ON MASSIVE MIMO?......................................................................................................................................... 268

Kamil Senel ; Emil Björnson ; Erik G. Larsson 
 

POWER ALLOCATION FOR MULTICELI MASSIVE MIMO SYSTEMS UNDER RICIAN 
FADING WITH STATISTICAL CSI .............................................................................................................................. 274

Wenjie Zhu ; Wenjin Wang ; Xiao Li ; Xiqi Gao 
 

CHANNEL MEASUREMENTS AND PERFORMANCE OF INDOOR TIME-OF-ARRIVAL 
LOCALIZATION AT 5GHZ ........................................................................................................................................... 280

Zoran Latinovic ; Chunhua Geng ; Howard Huang 
 

PSEUDORANGE AND MULTIPATH ANALYSIS OF POSITIONING WITH LTE SECONDARY 
SYNCHRONIZATION SIGNALS ................................................................................................................................... 286

Kimia Shamaei ; Joe Khalife ; Zaher M. Kassas 
 

ON THE UNIMPORTANCE OF PHASE-COHERENT MEASUREMENTS FOR BEAMPATTERN-
ASSISTED POSITIONING .............................................................................................................................................. 292

Josef Kulmer ; Stefan Grebien ; Michael Rath ; Klaus Witrisal 
 

SUPER-ACCURATE SOURCE LOCALIZATION VIA MULTIPLE MEASUREMENT VECTORS 
AND COMPRESSED SENSING TECHNIQUES .......................................................................................................... 298

Cristian Pana ; Stefano Severi ; Giuseppe Thadeu Freitas De Abreu 
 

A FAIRNESS-BASED CONGESTION CONTROL ALGORITHM FOR MULTIPATH TCP ................................ 303
Reem Melki ; Mohammad M. Mansour ; Ali Chehab 

 

DYNAMIC CONTROL OF RLC BUFFER SIZE FOR LATENCY MINIMIZATION IN MOBILE 
RAN .................................................................................................................................................................................... 309

Rajeev Kumar ; Andrea Francini ; Shivendra Panwar ; Sameerkumar Sharma 
 

DEADLINE ASSURANCE THROUGH DYNAMIC BANDWIDTH REALLOCATION IN 
MULTIPATH MOBILE DATA OFFLOADING ........................................................................................................... 315

Chuan-Sheng Lin ; Sok-Ian Sou 
 

MPTCP PATH SELECTION USING CAPPROBE....................................................................................................... 321
Jorge Mena ; Yuanzhi Gao ; Mario Gerla 

 

OPTIMIZING TCP ZERO WINDOW PROBES FOR POWER SAVING IN SMART DEVICES .......................... 327
Jamsheed Manja Ppallan ; Karthikeyan Arunachalam ; Kannan Govindan ; Sweta Jaiswal ; Karthikeyan 
Subramaniam 

 

POSITIONING IN CELLULAR NETWORKS: PAST, PRESENT, FUTURE........................................................... 333
Sara Modarres Razavi ; Fredrik Gunnarsson ; Henrik Rydén ; Åke Busin ; Xingqin Lin ; Xin Zhang ; Satyam 
Dwivedi ; Iana Siomina ; Ritesh Shreevastav 

 

SMART ACCESS POINT SELECTION FOR DENSE WLANS: A USE-CASE ........................................................ 339
A. Raschellà ; F. Bouhafs ; M. Mackay ; K. Zachariou ; V. Pilavakis ; M. Georgiades 

 

CHANNEL ASSIGNMENT BASED ON PREDICTIONS OF SENSING RESULT AND CHANNEL 
OCCUPANCY RATE IN PHYC-SN................................................................................................................................ 345

Osamu Takyu ; Shohei Fujii ; Fumihito Sasamori ; Shiro Handa ; Mai Ohta ; Takeo Fujii 
 

A STUDY ON TIME DOMAIN DETERMINISTIC-STOCHASTIC MODEL OF SPECTRUM 
USAGE IN WLAN............................................................................................................................................................. 351

Kenta Umebayashi ; Miguel López-Benítez 
 

IMPROVING PRIMARY STATISTICS PREDICTION UNDER IMPERFECT SPECTRUM 
SENSING ........................................................................................................................................................................... 357

Ahmed Al-Tahmeesschi ; Miguel López-Benítez ; Janne Lehtomäki ; Kenta Umebayashi 
 

WIRELESS ENERGY AND INFORMATION TRANSFER IN NETWORKS WITH HYBRID ARQ .................... 363
Mehdi Salehi Heydar Abad ; Ozgur Ercetin ; Tamer Elbatt ; Mohammed Nahe 

 

A MULTI-LEADER STACKELBERG GAME FOR TWO-HOP SYSTEMS WITH WIRELESS 
ENERGY TRANSFER...................................................................................................................................................... 369

Shiyang Leng ; Aylin Yener 
 



ENERGY HARVESTING MULTIPLE ACCESS CHANNEL WITH PEAK TEMPERATURE 
CONSTRAINTS ................................................................................................................................................................ 375

Abdulrahman Baknina ; Omur Ozel ; Sennur Ulukus 
 

AN ANALYSIS OF PACKET FRAGMENTATION IMPACT IN LPWAN ............................................................... 381
Ioana Suciu ; Xavier Vilajosana ; Ferran Adelantado 

 

ENERGY COOPERATION FOR SUSTAINABLE IOT SERVICES WITHIN SMART CITIES ............................ 387
Ángel Fernández Gambin ; Elvina Gindullina ; Leonardo Badia ; Michele Rossi 

 

BACKWARDS COMPOSITE FEEDBACK FOR CONFIGURABLE ULTRA-RELIABILITY OF 
RETRANSMISSION PROTOCOLS ............................................................................................................................... 393

Saeed R. Khosravirad ; Harish Viswanathan 
 

ADAPTIVE RESOURCE ALLOCATION AND CONGESTION CONTROL ALGORITHM FOR 
MASSIVE DEVICES IN LTE-A ...................................................................................................................................... 399

Sung-Hyung Lee ; So-Yi Jung ; Jae-Hyun Kim 
 

A NEURAL-NETWORK-BASED MF-TDMA MAC SCHEDULER FOR COLLABORATIVE 
WIRELESS NETWORKS ................................................................................................................................................ 405

Ruben Mennes ; Miguel Camelo ; Maxim Claeys ; Steven Latré 
 

CHANNEL-AWARE SIGNAL-CENTRIC MEDIUM ACCESS CONTROL FOR MACHINE TYPE 
COMMUNICATIONS ...................................................................................................................................................... 411

Hsiao-Ting Chiu ; Rung-Hung Gau 
 

2D PROACTIVE UPLINK RESOURCE ALLOCATION ALGORITHM FOR EVENT BASED MTC 
APPLICATIONS ............................................................................................................................................................... 417

Thai T. Vu ; Diep N. Nguyen ; Eryk Dutkiewicz 
 

SC-FDMA WITH INDEX MODULATION FOR M2M AND IOT UPLINK APPLICATIONS ............................... 423
Marwa Chafii ; Faouzi Bader ; Jacques Palicot 

 

ON THE SPECTRAL CONTENT OF THE NONLINEARLY AMPLIFIED CARRIER 
AGGREGATED OFDM SYSTEM .................................................................................................................................. 428

Parag Aggarwal ; Ankita Agarwal ; Vivek Ashok Bohara 
 

ADMM FOR JOINT DATA AND OFF-GRID NBI RECOVERY IN OFDM SYSTEMS.......................................... 433
Hanan Al-Tous ; Imad Barhumi ; Abdulrahman Kalbat ; Naofal Al-Dhahir 

 

TONE RESERVATION RATIO OPTIMIZATION FOR PAPR REDUCTION IN OFDM SYSTEMS................... 439
Bo Li ; Lingna Hu ; Feng Yang ; Lianghui Ding ; Tao Song 

 

A FLEXIBLE DESIGN OF WAVEFORM FOR COMMUNICATION AND NAVIGATION.................................. 445
Xiaoxiao Xu ; Liyan Li ; Minjian Zhao ; Chengfei Fan 

 

SUM-RATE MAXIMIZATION GUARANTEEING USER FAIRNESS FOR NOMA IN FADING 
CHANNELS ....................................................................................................................................................................... 451

Hong Xing ; Yuanwei Liu ; Arumugam Nallanathan ; Zhiguo Ding 
 

ADAPTIVE SUCCESSIVE TRANSMISSION IN VIRTUAL FULL-DUPLEX COOPERATIVE 
NOMA ................................................................................................................................................................................ 457

Young-Bin Kim ; Kosuke Yamazaki ; Bang Chul Jung 
 

SUM-RATE MAXIMIZATION UNDER QOS CONSTRAINT IN MIMO-NOMA SYSTEMS................................ 463
Ming Zeng ; Viktoria Fodor 

 

OUTAGE PROBABILITY OF SINGLE CARRIER NOMA SYSTEMS UNDER I/Q IMBALANCE ..................... 469
Bassant Selim ; Sami Muhaidat ; Paschalis C. Sofotasios ; Bayan S. Sharif ; Thanos Stouraitis ; George K. 
Karagiannidis ; Naofal Al-Dhahir 

 

JOINT DESIGN FOR MODULATION AND CONSTELLATION LABELS IN NON-
ORTHOGONAL TRANSMISSION ................................................................................................................................ 475

Baicen Xiao ; Kexin Xiao ; Zhiyong Chen ; Bin Xia ; Hui Liu ; Lin Wang 
 

PERFORMANCE ANALYSIS OF MASSIVE MIMO NETWORKS WITH RANDOM UNITARY 
PILOT MATRICES .......................................................................................................................................................... 481

Rusdha Muharar ; Jamie Evans 
 

ELEVATION BEAMFORMING IN A MULTI-CELL FULL DIMENSION MASSIVE MIMO 
SYSTEM............................................................................................................................................................................. 487

Qurrat-Ul-Ain Nadeem ; Abla Kammoun ; Mérouane Debbah ; Mohamed-Slim Alouini 
 

UPLINK SOUNDING REFERENCE SIGNAL COORDINATION TO COMBAT PILOT 
CONTAMINATION IN 5G MASSIVE MIMO .............................................................................................................. 493

Lorenzo Galati Giordano ; Luca Campanalonga ; David López-Pérez ; Adrian Garcia-Rodriguez ; Giovanni 
Geraci ; Paolo Baracca ; Maurizio Magarini 

 

THROUGHPUT ANALYSIS OF LARGE-BUT-FINITE MIMO NETWORKS USING 
SCHEDULERS .................................................................................................................................................................. 499

Behrooz Makki ; Tommy Svensson ; Mohamed-Slim Alouini 
 



OPTIMAL TRANSMIT ANTENNA PLACEMENT FOR SHORT-RANGE INDOOR 3D MIMO 
CHANNELS ....................................................................................................................................................................... 505

Xumin Pu ; Xiaotong Li ; Hong Tang ; Rui Han ; Qianbin Chen 
 

GOSSIP BASED DISTRIBUTED POWER CONTROL ALGORITHM FOR 5G ULTRA DENSE 
NETWORKS...................................................................................................................................................................... 511

Shaochuan Wu ; Yuming Wei ; Shuo Zhang ; Kangjian Ma 
 

DYNAMIC TDD AND INTERFERENCE MANAGEMENT TOWARDS 5G ............................................................ 517
Shaozhen Guo ; Xiaolin Hou ; Hanning Wang 

 

JOINT OPTIMIZATION FOR CELL ASSOCIATION AND VERTICAL DOWNTILTS 
ADJUSTMENT IN 3D MIMO ENABLED HETNETS.................................................................................................. 523

Dongru Li ; Jin Xu ; Xiaoxue Wang ; Xiaofeng Tao 
 

TWO-TIER CELLULAR SYSTEM UP-LINK BASED ON SPACE-FREQUENCY BLOCK CODES 
AND SIGNAL ALIGNMENT .......................................................................................................................................... 529

Syed Saqlain Ali ; Daniel Castanheira ; Ahmed Alsohaily ; Elvino Sousa ; Adão Silva ; Atilio Gameiro 
 

ADAPTIVE POWER AND TIME USAGE ENERGY HARVESTING IN COGNITIVE TWO-WAY 
RELAY NETWORKS....................................................................................................................................................... 534

Szu-Liang Wang ; Wei-Ho Chung ; Tsan-Ming Wu 
 

ENERGY HARVESTING IN HYBRID TWO-WAY RELAYING WITH DIRECT LINK UNDER 
NAKAGAMI-M FADING ................................................................................................................................................ 540

Devendra S. Gurjar ; Ugrasen Singh ; Prabhat K. Upadhyay 
 

WIRELESS TRANSMISSION DESIGN WITH NEURAL NETWORK FOR RADIO-FREQUENCY 
ENERGY HARVESTING ................................................................................................................................................ 546

Yuchen Qian ; Yuan Xing ; Liang Dong 
 

SECURE TRANSMISSION SOLUTIONS IN ENERGY HARVESTING ENABLED 
COOPERATIVE COGNITIVE RADIO NETWORKS ................................................................................................. 552

Mi Xu ; Tao Jing ; Xin Fan ; Yingkun Wen ; Yan Huo 
 

IMPACT OF MULTIPATH REFLECTIONS ON SECRECY IN VLC SYSTEMS WITH 
RANDOMLY LOCATED EAVESDROPPERS ............................................................................................................. 558

Sunghwan Cho ; Gaojie Chen ; Hyunchae Chun ; Justin P. Coon ; Dominic O'brien 
 

A TWO-STEP DECORRELATION METHOD ON TIME-FREQUENCY CORRELATED 
CHANNEL FOR SECRET KEY GENERATION ......................................................................................................... 564

Zijie Ji ; Zunwen He ; Yan Zhang ; Xuxing Chen 
 

SECRECY PERFORMANCE ANALYSIS OVER MIXED α -µ AND K-µ FADING CHANNELS .......................... 570
Jules M. Moualeu ; Walaa Hamouda 

 

SECURE SC SYSTEMS OVER GENERALIZED FADING CHANNELS WITH IMPERFECT CSI 
AND CO-CHANNEL INTERFERENCE ........................................................................................................................ 576

Liang Yang ; Mohamed-Slim Alouini 
 

MODELING PACKET LOSS RATE OF IEEE 802.15.4 LINKS IN DIVERSE ENVIRONMENTAL 
CONDITIONS ................................................................................................................................................................... 582

Songwei Fu ; Yan Zhang ; Matteo Ceriotti ; Yuming Jiang ; Markus Packeiser ; Pedro José Marrón 
 

CHARACTERIZATION OF MMWAVE CHANNEL PROPERTIES AT 28 AND 60 GHZ IN 
FACTORY AUTOMATION DEPLOYMENTS............................................................................................................. 588

Dmitrii Solomitckii ; Antonino Orsino ; Sergey Andreev ; Yevgeni Koucheryavy ; Mikko Valkama 
 

PROPAGATION GRAPH BASED MODEL FOR POLARIZED MULTIANTENNA WIRELESS 
CHANNELS ....................................................................................................................................................................... 594

Ramoni Adeogun ; Troels Pedersen 
 

RAF: ROBUST ADAPTIVE MULTI-FEEDBACK CHANNEL ESTIMATION FOR MILLIMETER 
WAVE MIMO SYSTEMS ................................................................................................................................................ 600

Sina Shaham ; Matthew Kokshoorn ; Zihuai Lin ; Ming Ding ; Yi Wu 
 

PERFORMANCE ANALYSIS AND POWER ALLOCATION FOR TWO-WAY MULTI-USER 
MIXED RF/FSO RELAY NETWORKS ......................................................................................................................... 606

Yasser F. Al-Eryani ; Anas M. Salhab ; Salam A. Zummo ; Mohamed-Slim Alouini 
 

COOPERATIVE LOCALIZATION WITH DISTRIBUTED ADMM OVER 5G-BASED VANETS ....................... 612
Hyowon Kim ; Sang Hyun Lee ; Sunwoo Kim 

 

JOINT CMWAVE-BASED MULTIUSER POSITIONING AND NETWORK SYNCHRONIZATION 
IN DENSE 5G NETWORKS ............................................................................................................................................ 617

Mike Koivisto ; Jukka Talvitie ; Mario Costa ; Kari Leppänen ; Mikko Valkama 
 

IMPACT OF IMPERFECT BEAM ALIGNMENT ON THE RATE-POSITIONING TRADE-OFF....................... 623
Giuseppe Destino ; Jani Saloranta ; Henk Wymeersch ; Gonzalo-Seco Granados 

 

BEAM-BASED VEHICULAR POSITION ESTIMATION IN 5G RADIO ACCESS ................................................ 628
Xin Zhang ; Sara Modarres Razavi ; Fredrik Gunnarsson ; Kjell Larsson ; Jawad Manssour ; Minsoo Na ; 
Changsoon Choi ; Sungho Jo 

 



BEYOND GNSS: HIGHLY ACCURATE LOCALIZATION FOR COOPERATIVE-INTELLIGENT 
TRANSPORT SYSTEMS ................................................................................................................................................. 634

S. Severi ; H. Wymeersch ; J. Härri ; M. Ulmschneider ; B. Denis ; M. Bartels 
 

AGGREGATION OF MULTI-ARMED BANDITS LEARNING ALGORITHMS FOR 
OPPORTUNISTIC SPECTRUM ACCESS .................................................................................................................... 640

Lilian Besson ; Emilie Kaufmann ; Christophe Moy 
 

TRANSFERRING KNOWLEDGE FOR TILT-DEPENDENT RADIO MAP PREDICTION.................................. 646
Claudia Parera ; Alessandro E. C. Redondi ; Matteo Cesana ; Qi Liao ; Lutz Ewe ; Cristian Tatino 

 

A LEARNING-BASED APPROACH TO ENERGY EFFICIENCY MAXIMIZATION IN 
WIRELESS NETWORKS ................................................................................................................................................ 652

Salvatore D'oro ; Alessio Zappone ; Sergio Palazzo ; Marco Lops 
 

CLUSTERING-BASED SEPARATION OF MEDIA TRANSFERS IN DPI-CLASSIFIED 
CELLULAR VIDEO AND VOIP TRAFFIC .................................................................................................................. 658

Johan Garcia ; Anna Brunstrom 
 

A NOVEL QOE MODEL BASED ON BOOSTING SUPPORT VECTOR REGRESSION ...................................... 664
Yosr Ben Youssef ; Mariem Afif ; Riadh Ksantini ; Sami Tabbane 

 

PASSIVE RELAYING SCHEME VIA BACKSCATTER COMMUNICATIONS IN COOPERATIVE 
WIRELESS NETWORKS ................................................................................................................................................ 670

Shimin Gong ; Jing Xu ; Lin Gao ; Xiaoxia Huang ; Wei Liu 
 

COOPERATION IN NOMA NETWORKS UNDER LIMITED USER-TO-USER 
COMMUNICATIONS: SOLUTION AND ANALYSIS................................................................................................. 676

Duc-Dung Tran ; Ha-Vu Tran ; Dac-Binh Ha ; Georges Kaddoum 
 

DELAY AND ENERGY AWARE INSTANTLY DECODABLE NETWORK CODING FOR MULTI-
HOP COOPERATIVE DATA EXCHANGE .................................................................................................................. 681

Mariem Zayene ; Oussama Habachi ; Vahid Meghdadi ; Tahar Ezzeddine ; Jean-Pierre Cances 
 

PROACTIVE INTERFERENCE CANCELLATION FOR MOBILE-TO-MOBILE 
COMMUNICATION UNDERLAYING LTE NETWORKS......................................................................................... 687

Qian Liu ; Ming Li ; Jiankang Ren ; Guozhen Tan 
 

OPPORTUNISTIC RELAYING FOR COOPERATIVE SMALL-CELL SYSTEMS WITH 
UNRELIABLE WIRELESS BACKHAULS ................................................................................................................... 693

Hongwu Liu ; Kyung Sup Kwak 
 

BIG DATA ANALYSIS ON BEAM SPECTRUM FOR HANDOVER OPTIMIZATION IN 
MASSIVE-MIMO CELLULAR SYSTEMS ................................................................................................................... 699

Min Huang ; Xu Zhang 
 

AN IMPROVED METHOD FOR MOBILITY PREDICTION USING A MARKOV MODEL AND 
DENSITY ESTIMATION................................................................................................................................................. 705

Leonhard Menz ; Roland Herberth ; Chunbo Luo ; Frank Gauterin ; Ansgar Gerlicher ; Qi Wang 
 

DATA RATE AND HANDOFF RATE ANALYSIS FOR USER MOBILITY IN CELLULAR 
NETWORKS...................................................................................................................................................................... 711

Kiichi Tokuyama ; Naoto Miyoshi 
 

SELF-TUNING HANDOVER ALGORITHM BASED ON FUZZY LOGIC IN MOBILE 
NETWORKS WITH DENSE SMALL CELLS .............................................................................................................. 717

Ketyllen C. Silva ; Zdenek Becvar ; Evelin H. S. Cardoso ; Carlos. R. L Francês 
 

MOBILITY MANAGEMENT IN RINA NETWORKS: EXPERIMENTAL VALIDATION OF 
ARCHITECTURAL PROPERTIES................................................................................................................................ 723

Edu Grasa ; Leo Bergesio ; Miquel Tarzan ; Diego Lopez ; Sven Van Der Meer ; John Day ; Lou Chitkushev 
 

UNIFIED SERVICE DELIVERY FRAMEWORK FOR 5G EDGE NETWORKS.................................................... 729
Vinay Kumar Shrivastava ; Diwakar Sharma ; Rohan Raj 

 

CODED CACHING IN A MULTI-SERVER SYSTEM WITH RANDOM TOPOLOGY ......................................... 735
Nitish Mital ; Deniz Gündüz ; Cong Ling 

 

PERFORMANCE ANALYSIS OF MOBILITY PREDICTION BASED PROACTIVE WIRELESS 
CACHING.......................................................................................................................................................................... 741

Yu Ye ; Ming Xiao ; Zhengquan Zhang ; Zheng Ma 
 

CACHE-AIDED MILLIMETER WAVE AD-HOC NETWORKS............................................................................... 747
Satyanarayana Vuppala ; Thang X. Vu ; Sumit Gautam ; Symeon Chatzinotas ; Björn Ottersten 

 

A NOVEL PREDICTION-BASED CONTENT UPDATE SCHEME IN CACHE-ENABLED 
SMALLCELL NETWORKS ............................................................................................................................................ 753

Bowen Liu ; Heli Zhang ; Hong Ji ; Xi Li 
 

ULTRA-LOW LATENCY CLOUD-FOG COMPUTING FOR INDUSTRIAL INTERNET OF 
THINGS ............................................................................................................................................................................. 759

Chenhua Shi ; Zhiyuan Ren ; Kun Yang ; Chen Chen ; Hailin Zhang ; Yao Xiao ; Xiangwang Hou 
 



PACKET DUPLICATION FOR URLLC IN 5G DUAL CONNECTIVITY ARCHITECTURE .............................. 765
Jaya Rao ; Sophie Vrzic 

 

HYBRID RETRANSMISSION SCHEME FOR QOS-DEFINED 5G ULTRA-RELIABLE LOW-
LATENCY COMMUNICATIONS .................................................................................................................................. 771

Luca Buccheri ; Silvio Mandelli ; Stephan Saur ; Luca Reggiani ; Maurizio Magarini 
 

PER-USER AVAILABILITY FOR ULTRA-RELIABLE COMMUNICATION IN 5G: CONCEPT 
AND ANALYSIS ............................................................................................................................................................... 777

Thilina N. Weerasinghe ; Indika A. M. Balapuwaduge ; Frank Y. Li 
 

ULTRA RELIABLE COMMUNICATION VIA OPPORTUNISTIC ARQ TRANSMISSION IN 
COGNITIVE NETWORKS.............................................................................................................................................. 783

Mohammad Shehab ; Hirley Alves ; Matti Latva-Aho 
 

PERSONALIZED OPTIMAL BICYCLE TRIP PLANNING BASED ON Q-LEARNING 
ALGORITHM ................................................................................................................................................................... 789

Yun Chen ; Wen Yan ; Chunguo Li ; Yongming Huang ; Luxi Yang 
 

PRIVATE AND EFFICIENT SET INTERSECTION PROTOCOL FOR RFID-BASED FOOD 
ADEQUACY CHECK....................................................................................................................................................... 795

Zakaria Gheid ; Yacine Challal ; Lin Chen 
 

FINE-GRAINED ADAPTIVE LOCATION-INDEPENDENT ACTIVITY RECOGNITION USING 
COMMODITY WIFI ........................................................................................................................................................ 801

Jianfei Yang ; Han Zou ; Hao Jiang ; Lihua Xie 
 

SLEEPY: ADAPTIVE SLEEP MONITORING FROM AFAR WITH COMMODITY WIFI 
INFRASTRUCTURES ...................................................................................................................................................... 807

Yu Gu ; Jinhai Zhan ; Zhi Liu ; Jie Li ; Yusheng Ji ; Xiaoyan Wang 
 

SGRS: A SEQUENTIAL GESTURE RECOGNITION SYSTEM USING COTS RFID............................................ 812
Bo Chen ; Qian Zhang ; Run Zhao ; Dong Li ; Dong Wang 

 

LAMP: LOAD ADAPTIVE MAC PROTOCOL FOR INTER-BAN INTERFERENCE 
MITIGATION ................................................................................................................................................................... 818

Chih-Yu Hsiao ; Chi-Han Lin ; Jian-Jhih Kuo ; Wen-Tsuen Chen 
 

ENHANCED COMPRESSED SENSING BASED MULTIUSER DETECTION FOR MACHINE 
TYPE COMMUNICATION ............................................................................................................................................. 824

Mehmood Alam ; Qi Zhang 
 

FROM OUTAGE PROBABILITY TO ALOHA MAC LAYER PERFORMANCE ANALYSIS IN 
DISTRIBUTED WSNS ..................................................................................................................................................... 830

Mohamed-El-Amine Seddik ; Viktor Toldov ; Laurent Clavier ; Nathalie Mitton 
 

RACH PERFORMANCE IN MASSIVE MACHINE-TYPE COMMUNICATIONS ACCESS 
SCENARIO ........................................................................................................................................................................ 836

Níbia Souza Bezerra ; Min Wang ; Christer Åhlund ; Mats Nordberg ; Olov Schelén 
 

A CONTENTION-ORIENTED NODE SLEEPING MAC PROTOCOL FOR WBAN.............................................. 842
Dong Liu ; Jingjing Wang ; Chunxiao Jiang ; Fengyuan Ren ; Yong Ren 

 

JOINT WIRELESS INFORMATION AND ENERGY TRANSFER IN CACHE-ASSISTED 
RELAYING SYSTEMS .................................................................................................................................................... 848

Sumit Gautam ; Thang X. Vu ; Symeon Chatzinotas ; Björn Ottersten 
 

ADAPTIVE RANDOM BEAMFORMING FOR MIMO WIRELESS POWER TRANSFER SYSTEM ................. 854
Yubin Zhao ; Xiaofan Li ; Cheng-Zhong Xu ; Sha Zhang 

 

A MODIFIED TIME-SWITCHING RELAYING PROTOCOL FOR MULTI-DESTINATION 
RELAY NETWORKS WITH SWIPT ............................................................................................................................. 860

Ahmed A. Al-Habob ; Anas M. Salhab ; Salam A. Zummo ; Mohamed-Slim Alouini 
 

ENERGY EFFICIENT TRANSMISSION SCHEDULING FOR CHANNEL-ADAPTIVE 
WIRELESS ENERGY TRANSFER ................................................................................................................................ 866

Baran Tan Bacinoglu ; Onur Kaya ; Elif Uysal-Biyikoglu 
 

DESTINATION-ASSISTED JAMMING FOR PHYSICAL-LAYER SECURITY IN SWIPT 
COGNITIVE RADIO SYSTEMS .................................................................................................................................... 872

Runcong Su ; Ying Wang ; Ruijin Sun 
 

ARTIFICIAL-NOISE-AIDED SECURE BEAMFORMING IN FULL-DUPLEX WIRELESS-
POWERED RELAY.......................................................................................................................................................... 878

Myoungjun Ko ; Sangseok Yun ; Junguk Park ; Jeongseok Ha 
 

PHYSICAL LAYER SECURITY OF WIRELESS COMMUNICATION SYSTEMS AFFECTED BY 
LOS BLOCKAGE ............................................................................................................................................................. 884

E. Garcia-Troyano ; G. Gomez ; F. J. Lopez-Martinez 
 

THE SECRECY CAPACITY REGION OF FADING ERASURE Z INTERFERENCE CHANNEL 
WITH NO CSIT................................................................................................................................................................. 889

Sanjay Karmakar ; Anirban Ghosh 
 



ANTENNA SELECTION FOR SECURE ROBUST COMMUNICATION IN MISO-OFDMA BASED 
HETEROGENEOUS CELLULAR NETWORKS ......................................................................................................... 895

Saeed Sheikhzadeh ; Mohammad R. Javan ; Nader Mokari 
 

ENERGY-DELAY-SECRECY TRADEOFFS IN WIRELESS COMMUNICATIONS UNDER 
CHANNEL UNCERTAINTY........................................................................................................................................... 901

Mustafa Ozmen ; M. Cenk Gursoy 
 

LTE RADIO MEASUREMENTS ABOVE URBAN ROOFTOPS FOR AERIAL 
COMMUNICATIONS ...................................................................................................................................................... 907

Rafhael Amorim ; Huan Nguyen ; Jeroen Wigard ; István Z. Kovács ; Troels B. Sorensen ; Preben Mogensen 
 

ERROR ANALYSIS OF WIRELESS TRANSMISSION OVER GENERALIZED 
MULTIPATH/SHADOWING CHANNELS ................................................................................................................... 913

Paschalis C. Sofotasios ; Seong Ki Yoo ; Sami Muhaidat ; Simon L. Cotton ; Michail Matthaiou ; Mikko Valkama ; 
George K. Karagiannidis 

 

CLUSTERING IN WIRELESS PROPAGATION CHANNEL WITH A STATISTICS-BASED 
FRAMEWORK ................................................................................................................................................................. 919

Yupeng Li ; Jianhua Zhang ; Zhanyu Ma 
 

DEPLOYMENT AND TRAJECTORY OPTIMIZATION FOR UAVS: A QUANTIZATION 
THEORY APPROACH .................................................................................................................................................... 925

Erdem Koyuncu ; Raheleh Khodabakhsh ; Nitin Surya ; Hulya Seferoglu 
 

COOPERATIVE LOCALIZATION OF VEHICLES WITHOUT INTER-VEHICLE 
MEASUREMENTS ........................................................................................................................................................... 931

Markus Frohle ; Christopher Lindberg ; Henk Wymeersch 
 

A NEW TYPE OF COMB PILOT IN FBMC/OQAM ................................................................................................... 937
Chunling Hao ; Shaochuan Wu ; Xiaoqing Liu ; Kangjian Ma 

 

REINFORCEMENT-LEARNING-AIDED ML DETECTOR FOR UPLINK MASSIVE MIMO 
SYSTEMS WITH LOW-PRECISION ADCS................................................................................................................. 943

Yo-Seb Jeon ; Minji So ; Namyoon Lee 
 

PERFORMANCE ANALYSIS AND OPTIMIZATION FOR LDPC CODED OFDM SYSTEMS 
WITH PULSE BLANKING ............................................................................................................................................. 949

Yuan He ; Ming Jiang ; Xiaoning Wu ; Chunming Zhao 
 

IMPLEMENTATION ASPECTS OF A PIPELINE ADMM-BASED LP DECODING OF LDPC 
CONVOLUTIONAL CODES .......................................................................................................................................... 954

Hayfa Ben Thameur ; Bertrand Le Gal ; Nadia Khouja ; Fethi Tlili ; Christophe Jego 
 

SSK IN THE PRESENCE OF IMPROPER GAUSSIAN NOISE: OPTIMAL RECEIVER DESIGN 
AND ERROR ANALYSIS ................................................................................................................................................ 960

Malek M. Alsmadi ; Najah Abu Ali ; Salama S. Ikki 
 

ON THE FOUNDATION OF NOMA AND ITS APPLICATION TO 5G CELLULAR NETWORKS .................... 966
Hikmet Sari ; Ali Maatouk ; Ersoy Caliskan ; Mohamad Assaad ; Mutlu Koca ; Guan Gui 

 

PERFORMANCE ANALYSIS OF DOWNLINK NOMA NETWORKS OVER RAYLEIGH FADING 
CHANNELS ....................................................................................................................................................................... 972

Mohammed W. Baidas ; Emad Alsusa ; Khairi A. Hamdi 
 

ASYNCHRONOUS UPLINK NON-ORTHOGONAL MULTIPLE ACCESS (NOMA) WITH 
CYCLIC PREFIX.............................................................................................................................................................. 978

Xiaolu Wang ; Fabrice Labeau ; Lin Mei 
 

SWIPT-AIDED UPLINK IN HYBRID NON-ORTHOGONAL MULTIPLE ACCESS............................................. 984
Syeda Kanwal Zaidi ; Syed Faraz Hasan ; Xiang Gui 

 

NON-ORTHOGONAL MULTIPLE ACCESS FOR FSO BACKHAULING.............................................................. 990
Marzieh Najafi ; Vahid Jamali ; Panagiotis D. Diamantoulakis ; George K. Karagiannidis ; Robert Schober 

 

THE RIVAL MIGHT BE NOT SMART: REVISING A CDMA JAMMING GAME ................................................ 996
Andrey Garnaev ; Wade Trappe 

 

INTRUSION DETECTION FOR WIRELESS SENSOR NETWORKS: A MULTI-CRITERIA 
GAME APPROACH ....................................................................................................................................................... 1002

Sanghai Guan ; Jingjing Wang ; Chunxiao Jiang ; Jihong Tong ; Yong Ren 
 

JAMMING GAME FOR SECURE OFDMA SYSTEMS ............................................................................................ 1008
Vahed Fadakar Gabalou ; Behrouz Maham 

 

CYBER SECURITY ISSUES OF INTERNET OF ELECTRIC VEHICLES............................................................ 1014
Yosra Fraiji ; Lamia Ben Azzouz ; Wassim Trojet ; Leila Azouz Saidane 

 

PRIVACY PROTECTION AND MITIGATION OF UNAUTHORIZED TRACKING IN 3GPP-WIFI 
INTERWORKING NETWORKS.................................................................................................................................. 1020

R. Rajavelsamy ; Debabrata Das ; Manoj Choudhary 
 



DYNAMIC RESOURCE ALLOCATION AND RATE COVERAGE ANALYSIS OF TWO-TIER 
HETNET WITH COGNITIVE FEMTOCELL ............................................................................................................ 1026

Waleed Al Sobhi ; A. Hamid Aghvami 
 

NORMALIZED MULTI-DIMENSIONAL PARAMETER BASED AFFINITY PROPAGATION 
CLUSTERING FOR CELLULAR V2X ........................................................................................................................ 1032

Takashi Koshimizu ; Huan Wang ; Zhenni Pan ; Jiang Liu ; Shigeru Shimamoto 
 

ENHANCING COVERAGE IN NARROW BAND-IOT USING MACHINE LEARNING..................................... 1038
Marwa Chafii ; Faouzi Bader ; Jacques Palicot 

 

OUTLIER DETECTION IN SENSED DATA USING STATISTICAL LEARNING MODELS FOR 
IOT.................................................................................................................................................................................... 1044

Nashreen Nesa ; Tania Ghosh ; Indrajit Banerjee 
 

A CASCADE FOREST APPROACH TO APPLICATION CLASSIFICATION OF MOBILE 
TRACES ........................................................................................................................................................................... 1050

Yang Liu ; Shuzhuang Zhang ; Bo Ding ; Xiaoqing Li ; Yipeng Wang 
 

ATTACK TOLERANCE OF RSS-BASED FINGERPRINTING............................................................................... 1056
Philipp Richter ; Mikko Valkama ; Elena Simona Lohan 

 

A PROPOSAL OF AN RF FINGERPRINT-BASED OUTDOOR LOCALIZATION TECHNIQUE 
USING IRREGULAR GRID MAPS.............................................................................................................................. 1062

Gustavo P. Bittencourt ; Anderson A. F. Urbano ; Daniel C. Cunha 
 

A NOVEL NLOS MITIGATION APPROACH FOR TDOA BASED ON IMU MEASUREMENTS ..................... 1068
Zhuoqi Zeng ; Steven Liu ; Lei Wang 

 

WIRELESS LOCATION TRACKING BY A SENSOR-ASSISTED PARTICLE FILTER AND 
FLOOR PLANS IN A 2.5-D SPACE.............................................................................................................................. 1074

Chi-Chung Lo ; Ting-Hui Chiang ; Tsu-Kuang Lee ; Ling-Jyh Chen ; Yu-Chee Tseng 
 

USER LOCATION PREDICTION BASED CELL DISCOVERY SCHEME FOR USER-CENTRIC 
ULTRA-DENSE NETWORKS ...................................................................................................................................... 1080

Hao Wu ; Hui Tian ; Zhaolong Huang ; Gaofeng Nie 
 

MINIMUM-COST WIRELESS BACKHAUL NETWORK PLANNING WITH FULL-DUPLEX 
LINKS............................................................................................................................................................................... 1086

Omid Taghizadeh ; Praveen Sirvi ; Santosh Narasimha ; Jose Angel Leon Calvo ; Rudolf Mathar 
 

CAPACITY PLANNING FOR 5G PACKET-BASED FRONT-HAUL ..................................................................... 1092
Hassan Halabian ; Peter Ashwood-Smith 

 

TRAFFIC-AWARE MULTI-TIER FLYING NETWORK: NETWORK PLANNING FOR 
THROUGHPUT IMPROVEMENT .............................................................................................................................. 1098

Eduardo Nuno Almeida ; Rui Campos ; Manuel Ricardo 
 

OPTIMAL PLANNING OF VIRTUAL MOBILE NETWORKS ............................................................................... 1104
Jocelyne Elias ; Fabio Martignon ; Michele Mangili ; Antonio Capone 

 

A TRACTABLE APPROACH TO SMALL CELL DIMENSIONING ...................................................................... 1110
Yanyan Wu 

 

DELAY-EFFICIENT ROUTING ACROSS HIGH-THROUGHPUT WIRELESS NETWORK 
CLUSTERS ...................................................................................................................................................................... 1116

Deepa Phanish ; Edward J. Coyle 
 

A NOVEL MINIMUM SET COVER ROUTING PLANE CONSTRUCTION APPROACH FOR 
RANDOM WIRELESS IP ACCESS NETWORKS ..................................................................................................... 1122

Benyamin Abrishamchi ; Mohammad Farhoudi ; Andrej Mihailovic ; A. H. Aghvami 
 

A NEW HYBRID APPROACH FOR SCALABLE TABLE-DRIVEN ROUTING IN MANETS............................ 1128
Takuya Yoshihiro ; Yuji Kitamura ; Anup Kumar Paul ; Atsuo Tachibana ; Teruyuki Hasegawa 

 

OPTIMAL DATA PARTITIONING AND FORWARDING IN OPPORTUNISTIC MOBILE 
NETWORKS.................................................................................................................................................................... 1134

Ning Wang ; Jie Wu 
 

ANALYSIS AND EVALUATION OF THE HOP EXPANSION ROUTING ALGORITHM (HERA) 
FOR DELAY-TOLERANT NETWORKS .................................................................................................................... 1140

Alexander K. Yee ; Pedro E. Santacruz 
 

A CONTROL AND DATA PLANE SPLIT APPROACH FOR PARTIAL OFFLOADING IN 
MOBILE FOG NETWORKS......................................................................................................................................... 1146

Arash Bozorgchenani ; Daniele Tarchi ; Giovanni Emanuele Corazza 
 

EDGE COMPUTING MEETS MILLIMETER-WAVE ENABLED VR: PAVING THE WAY TO 
CUTTING THE CORD .................................................................................................................................................. 1152

Mohammed S. Elbamby ; Cristina Perfecto ; Mehdi Bennis ; Klaus Doppler 
 

DEEP REINFORCEMENT LEARNING BASED COMPUTATION OFFLOADING AND 
RESOURCE ALLOCATION FOR MEC ..................................................................................................................... 1158

Ji Li ; Hui Gao ; Tiejun Lv ; Yueming Lu 
 



EFFICIENT METHODS FOR BEARER TRAFFIC FLOW MIGRATION IN NG-RAN....................................... 1164
Vijaykrishna Kopparty ; V. Manjunath ; Karthikeyan Subramaniam ; Prerit Jain ; Veerabhadrappa M Gadag 

 

LINEAR STATE ESTIMATION VIA 5G C-RAN CELLULAR NETWORKS USING GAUSSIAN 
BELIEF PROPAGATION.............................................................................................................................................. 1170

Mirsad Cosovic ; Dejan Vukobratovic ; Vladimir Stankovic 
 

CANONICAL DOMAINS FOR OPTIMAL NETWORK SLICE PLANNING ........................................................ 1176
Abdelquoddouss Laghrissi ; Tarik Taleb ; Miloud Bagaa 

 

REAL-TIME AGGREGATION FRAMEWORK IN A 5G SDN SELF-MANAGEMENT 
ENVIRONMENT ............................................................................................................................................................ 1182

Rui Pedro ; Susana Sargento ; Pedro Neves ; Manuel Gil Pérez ; Gregorio Martínez Pérez ; Giacomo Bernini ; Qi 
Wang ; Jose M. Alcaraz-Calero 

 

SDR AND NFV EXTENSIONS IN THE NS-3 LTE MODULE FOR 5G RAPID PROTOTYPING ....................... 1188
Marco Miozzo ; Nikolaos Bartzoudis ; Manuel Requena ; Oriol Font-Bach ; Pavel Harbanau ; David López-Bueno 
; Miquel Payaró ; Josep Mangues 

 

EFFICIENT VIRTUAL EVOLVED PACKET CORE DEPLOYMENT ACROSS MULTIPLE 
CLOUD DOMAINS......................................................................................................................................................... 1194

Miloud Bagaa ; Tarik Taleb ; Abdelquoddouss Laghrissi ; Adlen Ksentini 
 

DRONES PATH PLANNING FOR WSN DATA GATHERING: A COLUMN GENERATION 
HEURISTIC APPROACH ............................................................................................................................................. 1200

Michele Garraffa ; Mustapha Bekhti ; Lucas Létocart ; Nadjib Achir ; Khaled Boussetta 
 

UPLINK PERFORMANCE ANALYSIS OF A DRONE CELL IN A RANDOM FIELD OF 
GROUND INTERFERERS ............................................................................................................................................ 1206

Mohammad Mahdi Azari ; Fernando Rosas ; Alessandro Chiumento ; Amir Ligata ; Sofie Pollin 
 

MODELING POWER CONTROL AND ANYPATH ROUTING IN UNDERWATER WIRELESS 
SENSOR NETWORKS................................................................................................................................................... 1212

Rodolfo W. L. Coutinho ; Azzedine Boukerche ; Antonio A. F. Loureiro 
 

MODELING AND PERFORMANCE ANALYSIS OF MULTIHOP UNDERWATER OPTICAL 
WIRELESS SENSOR NETWORKS ............................................................................................................................. 1218

Abdulkadir Celik ; Nasir Saeed ; Tareq Y. Al-Naffouri ; Mohamed-Slim Alouini 
 

A COMPARATIVE STUDY ON UNDERWATER COMMUNICATIONS FOR ENABLING C/U 
PLANE SPLITTING BASED HYBRID UWSNS ......................................................................................................... 1224

Mona Mostafa ; Hamada Esmaiel ; Ehab Mahmoud Mohamed 
 

DATA ALLOCATION FOR MULTI-CLASS DISTRIBUTED STORAGE SYSTEMS .......................................... 1230
K. P. Roshandeh ; M. Noori ; M. Ardakani ; C. Tellambura 

 

PERFORMANCE BENCHMARK OF TRANSCODING AS A VIRTUAL NETWORK FUNCTION 
IN CDN AS A SERVICE SLICING ............................................................................................................................... 1236

Ilias Benkacem ; Tarik Taleb ; Miloud Bagaa ; Hannu Flinck 
 

ICN CONGESTION CONTROL FOR WIRELESS LINKS....................................................................................... 1242
Bengt Ahlgren ; Per Hurtig ; Henrik Abrahamsson ; Karl-Johan Grinnemo ; Anna Brunstrom 

 

INFORMATION-CENTRIC NETWORKING MEETS DELAY TOLERANT NETWORKING: 
BEYOND EDGE CACHING.......................................................................................................................................... 1248

Sara Arabi ; Essaid Sabir ; Halima Elbiaze 
 

HOP-BY-HOP INTEREST RATE NOTIFICATION AND ADJUSTMENT IN NAMED DATA 
NETWORKS.................................................................................................................................................................... 1254

Safa Mejri ; Haifa Touati ; Farouk Kamoun 
 

FRAME STRUCTURE DESIGN FOR MASSIVE MIMO SYSTEMS-PHY PERSPECTIVE ................................ 1260
Yi-Fan Wang ; Ju-Hong Lee 

 

WEIGHTED GRAPH COLORING BASED SOFTER PILOT REUSE FOR TDD MASSIVE MIMO 
SYSTEMS ........................................................................................................................................................................ 1266

Wenson Chang ; Han-Wei Chan 
 

IMPROVED GENETIC ALGORITHM BASED INTELLIGENT RESOURCE ALLOCATION IN 
5G ULTRA DENSE NETWORKS................................................................................................................................. 1272

Shaoyi Xu ; Ruitao Li ; Qinghai Yang 
 

POWER CONTROL FOR COORDINATED NOMA DOWNLINK WITH CELL-EDGE USERS ....................... 1278
Qianyun Guo ; Chi Wan Sung ; Yi Chen ; Chung Shue Chen 

 

PERFORMANCE ANALYSIS OF SIDELINK DATA COMMUNICATIONS IN AUTONOMOUS 
MODE............................................................................................................................................................................... 1284

Antonio Maria Cipriano ; Dorin Panaitopol 
 

WIRELESS NETWORK OPTIMIZATION VIA STOCHASTIC SUB-GRADIENT DESCENT: 
RATE ANALYSIS ........................................................................................................................................................... 1290

Amrit Singh Bedi ; Ketan Rajawat 
 



AVERAGE AGE OF INFORMATION WITH HYBRID ARQ UNDER A RESOURCE 
CONSTRAINT................................................................................................................................................................. 1296

Elif Tugçe Ceran ; Deniz Gündüz ; András György 
 

FS-MAC: A FLEXIBLE MAC PLATFORM FOR WIRELESS NETWORKS ........................................................ 1302
Jefferson R. S. Cordeiro ; Daniel F. Macedo ; Luiz F. M. Vieira 

 

DMDL: A HIERARCHICAL APPROACH TO DESIGN, VISUALIZE, AND IMPLEMENT MAC 
PROTOCOLS .................................................................................................................................................................. 1308

Peng Wang ; Marina Petrova ; Petri Mähönen 
 

COGNITIVE RADIO FROM HELL: FLIPPING ATTACK ON DIRECT-SEQUENCE SPREAD 
SPECTRUM..................................................................................................................................................................... 1314

J. Harshan ; Yih-Chun Hu 
 

ICA-BASED CHANNEL ESTIMATION AND IDENTIFICATION AGAINST PILOT SPOOFING 
ATTACK FOR OFDM SYSTEMS ................................................................................................................................ 1320

Dongyang Xu ; Pinyi Ren ; James A. Ritcey ; Hongliang He ; Qian Xu 
 

STALKERS: A PHYSICAL-LAYER SOLUTION TOWARDS CO-EXISTENCE WITH WIFI ........................... 1326
Fatima Ahsan ; Momin Uppal 

 

1-BIT COMPRESSIVE SENSING ENCRYPTION IN MULTICARRIER SYSTEMS ........................................... 1332
Yonggu Lee ; Hanseong Jo ; Jinho Choi 

 

A STOCHASTIC APPROACH IN PRIVATE INFORMATION RETRIEVAL....................................................... 1338
Hyowoon Seo ; Wan Choi 

 

ADAPTIVE FILTER BASED BLIND RESIDUAL SELF-INTERFERENCE CANCELLATION IN 
FULL-DUPLEX MIMO TRANSCEIVERS.................................................................................................................. 1344

Abhishek Ambede ; Rajendra Prasad Sirigina ; A. S. Madhukumar 
 

SPECTRAL EFFICIENCY ANALYSIS OF MULTI-PAIR TWO-WAY FULL-DUPLEX RELAY 
SYSTEMS WITH DIRECT LINK ................................................................................................................................. 1350

Houda Chafnaji ; Mustapha Benjillali 
 

VIRTUAL FULL-DUPLEX DISTRIBUTED SPATIAL MODULATION WITH SER-OPTIMAL 
AND SUBOPTIMAL DETECTION .............................................................................................................................. 1356

Amir Shehni ; Mark F. Flanagan 
 

MULTI-ANTENNA ASSISTED VIRTUAL FULL-DUPLEX RELAYING WITH RELIABILITY-
AWARE ITERATIVE DECODING .............................................................................................................................. 1362

Jiancao Hou ; Sandeep Narayanan ; Yi Ma ; Mohammad Shikh-Bahaei 
 

FRONTHAUL COMPRESSION AND PRECODING DESIGN FOR MIMO FULL-DUPLEX 
COGNITIVE RADIO NETWORKS ............................................................................................................................. 1368

Ali Cagatay Cirik ; Omid Taghizadeh ; Lutz Lampe ; Rudolf Mathar 
 

LOW COMPLEXITY DOA ESTIMATION IN MILLIMETER WAVE MIMO WITH RF LENS........................ 1374
Gee Yong Suk ; Yeon-Geun Lim ; H. Birkan Yilmaz ; Jae-Nam Shim ; Dong Ku Kim ; Chan-Byoung Chae 

 

SIMULATIONS OF BEAMFORMING PERFORMANCE AND ENERGY EFFICIENCY FOR 5G 
MM-WAVE CELLULAR NETWORKS....................................................................................................................... 1380

Michel Matalatala ; Margot Deruyck ; Emmeric Tanghe ; Luc Martens ; Wout Joseph 
 

MMWAVE CHANNEL ESTIMATION VIA ATOMIC NORM MINIMIZATION FOR MULTI-
USER HYBRID PRECODING ...................................................................................................................................... 1386

Junquan Deng ; Olav Tirkkonen ; Christoph Studer 
 

AN INITIAL ACCESS SCHEME FOR FDD SPECTRUM BANDS IN STANDALONE 
MILLIMETER-WAVE NETWORKS .......................................................................................................................... 1392

María Lozano ; Javier Lorca ; Luis Mendo 
 

POWER CONTROL AND MODE SELECTION FOR VBR VIDEO STREAMING IN D2D 
NETWORKS.................................................................................................................................................................... 1398

Chuang Ye ; M. Cenk Gursoy ; Senem Velipasalar 
 

SUCCESS PROBABILITY OF MILLIMETER-WAVE D2D NETWORKS WITH 
HETEROGENEOUS ANTENNA ARRAYS................................................................................................................. 1404

Na Deng ; Yi Sun ; Martin Haenggi 
 

A CASCADED CHANNEL-POWER ALLOCATION FOR D2D UNDERLAID CELLULAR 
NETWORKS USING MATCHING THEORY ............................................................................................................ 1409

Yiling Yuan ; Tao Yang ; Yuedong Xu ; Hui Feng ; Bo Hu 
 

ON DIRECTION-OF-ARRIVAL (DOA) FEEDBACK AND PRECODING FOR D2D ASSISTED 
MASSIVE MIMO............................................................................................................................................................ 1415

Hong-Yunn Chen ; Cheng-Fu Chou ; Leana Golubchik 
 

JOINT CHANNEL ALLOCATION AND POWER CONTROL FOR D2D COMMUNICATIONS 
USING STOCHASTIC GEOMETRY ........................................................................................................................... 1421

Asmaa Abdallah ; Mohammad M. Mansour ; Ali Chehab 
 



ROBUST PRECODING DESIGN FOR INDOOR MU-MISO VISIBLE LIGHT COMMUNICATION ............... 1427
Houssem Sifaou ; Abla Kammoun ; Ki-Hong Park ; Mohamed-Slim Alouini 

 

PERFORMANCE ANALYSIS OF QUAD-LED COMPLEX SPATIAL MODULATION IN VISIBLE 
LIGHT COMMUNICATION SYSTEM ....................................................................................................................... 1433

Qi Zhang ; Zhiquan Bai ; Na Zhang ; Shangqian Sun ; Tao Han ; Kyung Sup Kwak 
 

IMPROVED ANGLE DIVERSITY NON-IMAGING RECEIVER WITH A HELP OF MIRROR IN 
INDOOR MIMO-VLC SYSTEMS ................................................................................................................................ 1438

Ki-Hong Park ; Mohamed-Slim Alouini 
 

CHIP-SCALE REMOTE RADIO HEAD INTERFACE FOR FULL-DUPLEX COHERENT 
OPTICAL WIRELINE-WIRELESS NETWORK: LEVERAGING COHERENT MOBILE 
FRONTHAULING THROUGH ANALOGUE OPTO-ELECTRONICS................................................................... 1444

Bernhard Schrenk 
 

SPATIAL-MODE MULTIPLEXING WITH MUTUALLY COHERENT CHANNELS IN FREE 
SPACE OPTICAL COMMUNICATIONS ................................................................................................................... 1450

Shenjie Huang ; Majid Safari 
 

MULTIUSER FULL-DUPLEX RELAYING WITH UNRELIABLE BACKHAULS UNDER 
SPECTRUM SHARING ENVIRONMENT .................................................................................................................. 1456

Hongwu Liu ; Kyung Sup Kwak 
 

NOVEL DISTRIBUTED SPECTRUM SENSING TECHNIQUES FOR COGNITIVE RADIO 
NETWORKS.................................................................................................................................................................... 1462

Peter J. Smith ; Rajitha Senanayake ; Pawel A. Dmochowski ; Jamie S. Evans 
 

QUANTIFYING THE SPECTRUM OCCUPANCY IN AN OUTDOOR 5 GHZ WIFI NETWORK 
WITH DIRECTIONAL ANTENNAS............................................................................................................................ 1468

Michael Rademacher ; Karl Jonas ; Mathias Kretschmer 
 

HYBRID SPECTRUM SHARING FOR COGNITIVE SMALL CELLS .................................................................. 1474
Pavel Mach ; Zdenek Becvar ; Amir Leshem 

 

A NOVEL SPECTRUM ALLOCATION SCHEME FOR SOFTWARE-DEFINED LTE-WIFI 
NETWORK...................................................................................................................................................................... 1480

Muntadher Alshaikh Ali ; Abbas Jamalipour 
 

M2EC: A MULTI-TENANT RESOURCE ORCHESTRATION IN MULTI-ACCESS EDGE 
COMPUTING SYSTEMS .............................................................................................................................................. 1486

Lanfranco Zanzi ; Fabio Giust ; Vincenzo Sciancalepore 
 

OPTIMAL RESOURCE SHARING IN MULTI-TENANT 5G NETWORKS .......................................................... 1492
Jinwei Gang ; Vasilis Friderikos 

 

BANKRUPTCY GAME BASED RESOURCE ALLOCATION ALGORITHM FOR 5G CLOUD-
RAN SLICING................................................................................................................................................................. 1498

Yang Jia ; Hui Tian ; Shaoshuai Fan ; Pengtao Zhao ; Kun Zhao 
 

RRH CLUSTERING IN CLOUD RADIO ACCESS NETWORKS WITH RE-ASSOCIATION 
CONSIDERATION ......................................................................................................................................................... 1504

Karen Boulos ; Melhem El Helou ; Kinda Khawam ; Marc Ibrahim ; Steven Martin ; Hadi Sawaya 
 

SDN-BASED LOCAL BREAKOUT FOR MOBILE EDGE COMPUTING IN RADIO ACCESS 
NETWORK...................................................................................................................................................................... 1510

Yifan Yu 
 

REMOTE CONTROL OF AUTOMATED VEHICLES OVER UNRELIABLE CHANNELS ............................... 1516
Mohammad A. Nazari ; Themistoklis Charalambous ; Jonas Sjöberg ; Henk Wymeersch 

 

PROGRESSIVE AD-HOC ROUTE RECONSTRUCTION USING DISTRIBUTED UAV RELAYS 
AFTER A LARGE-SCALE FAILURE ......................................................................................................................... 1522

Christina Suyong Shin ; So-Yeon Park ; Jinyi Yoon ; Hyungjune Lee 
 

AVIATION TIME MINIMIZATION OF UAV FOR DATA COLLECTION FROM ENERGY 
CONSTRAINED SENSOR NETWORKS..................................................................................................................... 1528

Jie Gong ; Tsung-Hui Chang ; Chao Shen ; Xiang Chen 
 

DEPLOYMENT OF MULTI-LAYER UAV RELAY SYSTEM ................................................................................. 1534
Sang Ik Han ; Jaeuk Baek ; Youngnam Han 

 

EFFICIENT 3D AERIAL BASE STATION PLACEMENT CONSIDERING USERS MOBILITY BY 
REINFORCEMENT LEARNING ................................................................................................................................. 1540

Rozhina Ghanavi ; Elham Kalantari ; Maryam Sabbaghian ; Halim Yanikomeroglu ; Abbas Yongacoglu 
 

A CROWD-ASSISTED ARCHITECTURE FOR SECURING BLE BEACON-BASED IOT 
INFRASTRUCTURE ...................................................................................................................................................... 1546

Kang Eun Jeon ; James She ; Simon Wong 
 

STOCHASTIC GEOMETRY BASED PRICING FOR INFRASTRUCTURE SHARING IN IOT 
NETWORKS.................................................................................................................................................................... 1552

Arman Azizi ; Nader Mokari ; Saeede Enayati ; Hossein Pishronik ; Hamid Saeedi 
 



CALIBRATING LOW-COST AIR QUALITY SENSORS USING MULTIPLE ARRAYS OF 
SENSORS ......................................................................................................................................................................... 1557

Jose M. Barcelo-Ordinas ; Jorge Garcia-Vidal ; Messaoud Doudou ; Santiago Rodrigo-Muñoz ; Albert Cerezo-
Llavero 

 

RELIABLE WIRELESS SENSOR NETWORKS TOPOLOGY CONTROL FOR CRITICAL 
INTERNET OF THINGS APPLICATIONS................................................................................................................. 1563

Dina Deif ; Yasser Gadallah 
 

PROLONGING WSN LIFETIME WITH AN ACTUAL CHARGING MODEL ..................................................... 1569
Zhi Ma ; Jie Wu ; Sheng Zhang ; Sanglu Lu 

 

RAIK: REGIONAL ANALYSIS WITH GEODATA AND CROWDSOURCING TO INFER KEY 
PERFORMANCE INDICATORS ................................................................................................................................. 1575

Rita Enami ; Dinesh Rajan ; Joseph Camp 
 

TCAM: A TRUTHFUL COMBINATORIAL AUCTION MECHANISM FOR CROWDSOURCING 
SYSTEMS ........................................................................................................................................................................ 1581

Jingmei Cui ; Yu-E Sun ; He Huang ; Hansong Guo ; Yang Du ; Wenjian Yang ; Meixuan Li 
 

COMPETITION AND COOPERATION ANALYSIS FOR DATA SPONSORED MARKET: A 
NETWORK EFFECTS MODEL ................................................................................................................................... 1587

Zehui Xiong ; Shaohan Feng ; Dusit Niyato ; Ping Wang ; Yang Zhang 
 

PPDCA: PRIVACY-PRESERVING CROWDSENSING DATA COLLECTION AND ANALYSIS 
WITH RANDOMIZED RESPONSE ............................................................................................................................. 1593

Bo-Cheng Lin ; Shang-Hong Wu ; Yao-Tung Tsou ; Yennun Huang 
 

PRIVACY-RESPECTING REWARDS FOR PARTICIPATORY SENSING APPLICATIONS............................ 1599
Tassos Dimitriou 

 

COMPLEX DOMAIN SUPER MDS: COMPUTATIONALLY EFFICIENT LOCALIZATION VIA 
RANGING AND ANGLE INFORMATION ................................................................................................................. 1605

Alireza Ghods ; Giuseppe Abreu 
 

INDOOR LOCALIZATION USING ANALOG OUTPUT OF PYROELECTRIC INFRARED 
SENSORS ......................................................................................................................................................................... 1611

Bodhibrata Mukhopadhyay ; Sanat Sarangi ; Seshan Srirangarajan ; Subrat Kar 
 

LOCALIZATION OF ACCESS POINTS BASED ON THE RAYLEIGH LOGNORMAL MODEL .................... 1617
Jushang Shen ; Baoqi Huang ; Xiaomin Kang ; Bing Jia ; Wuyungerile Li 

 

POSITIONING OF HIGH-SPEED TRAINS USING 5G NEW RADIO SYNCHRONIZATION 
SIGNALS ......................................................................................................................................................................... 1623

Jukka Talvitie ; Toni Levanen ; Mike Koivisto ; Kari Pajukoski ; Markku Renfors ; Mikko Valkama 
 

MASS-CENTERED WEIGHT UPDATE SCHEME FOR PARTICLE FILTER BASED INDOOR 
PEDESTRIAN POSITIONING...................................................................................................................................... 1629

Wenhua Shao ; Haiyong Luo ; Fang Zhao ; Cong Wang ; Antonino Crivello ; Muhammad Zahid Tunio 
 

RELAY SELECTION, SUBCARRIER PAIRING AND POWER ALLOCATION FOR ENERGY 
EFFICIENCY AND QOS GUARANTEES ................................................................................................................... 1635

Juno V. Saraiva ; F. Rafael M. Lima ; Tarcisio F. Maciel ; F. Rodrigo P. Cavalcanti 
 

OPTIMAL POWER ALLOCATION FOR QOS-CONSTRAINED DOWNLINK NETWORKS 
WITH FINITE BLOCKLENGTH CODES .................................................................................................................. 1641

Yulin Hu ; Mustafa Ozmen ; M. Cenk Gursoy ; Anke Schmeink 
 

AN EFFICIENT MAC SCHEME FOR FULL-DUPLEX COMMUNICATIONS ON WIRELESS 
NETWORKS.................................................................................................................................................................... 1647

Lucas De Melo Guimarães ; Jacir Luiz Bordim 
 

ENERGY-EFFICIENT TWO-WAY TRANSMISSION IN REGENERATIVE FULL-DUPLEX 
RELAYING SYSTEMS .................................................................................................................................................. 1653

Qimei Cui ; Zhichun Shangguan ; Yuhao Zhang ; Baoling Liu 
 

EFFICIENT LOSS-AWARE UPLINK SCHEDULING .............................................................................................. 1659
Yigit Özcan ; Catherine Rosenberg 

 

OUTDOOR EXPERIMENT ON USER MOBILITY USING DISTRIBUTED MIMO 
BEAMFORMING FOR 5G RADIO ACCESS ............................................................................................................. 1665

Kiichi Tateishi ; Daisuke Kurita ; Atsushi Harada ; Yoshihisa Kishiyama ; Shoji Itoh ; Hideshi Murai ; Arne 
Simonsson ; Peter Ökvist 

 

EXPERIMENTAL VALIDATION OF A ROBUST BEAM ALIGNMENT ALGORITHM IN AN 
INDOOR ENVIRONMENT ........................................................................................................................................... 1671

Tobias Kadur ; Wolfgang Rave ; Hisao-Lan Chiang ; Gerhard Fettweis 
 

PERFORMANCE EVALUATION OF CODEBOOK DESIGNS FOR FD-MIMO WITH MULTIPLE 
PANEL ARRAY SYSTEMS ........................................................................................................................................... 1677

Hun Min Shin ; Taeseok Oh ; Hanjin Kim ; Jaein Kim ; Haibao Ren ; Yuanjie Li ; Inkyu Lee 
 



ARTIFICIAL NOISE INSERTED SECURE COMMUNICATION IN TIME-REVERSAL SYSTEMS ............... 1682
Si Li ; Na Li ; Xiaofeng Tao ; Zunning Liu ; Haowei Wang ; Jin Xu 

 

CACHE-AIDED FOG RADIO ACCESS NETWORKS WITH PARTIAL CONNECTIVITY ............................... 1688
Ahmed Roushdy ; Abolfazl Seyed Motahari ; Mohammed Nafie ; Deniz Gündüz 

 

TRADEOFFS BETWEEN STORAGE AND LATENCY FOR CACHE-AIDED RELAY 
INTERFERENCE CHANNELS WITH NO CSIT ....................................................................................................... 1694

Haobo Liang ; Roger S Cheng 
 

OPTIMAL RESOURCE ALLOCATION IN ULTRA-LOW POWER FOG-COMPUTING SWIPT-
BASED NETWORKS ..................................................................................................................................................... 1700

Nafiseh Janatian ; Ivan Stupia ; Luc Vandendorpe 
 

CACHE-ENABLED HETEROGENEOUS WIRELESS NETWORKS WITH RANDOM 
DISCONTINUOUS TRANSMISSION .......................................................................................................................... 1706

Wanli Wen ; Fu-Chun Zheng ; Ying Cui ; Shi Jin ; Yanxiang Jiang 
 

DEGREES OF FREEDOM OF THE CACHE-AIDED MULTI-HOP LINE NETWORK ...................................... 1712
Ying Liu ; Qiang Wang ; Wenqi Zhang ; Xiaoxuan Zhu 

 

SWISS: SPECTRUM WEIGHTED IDENTIFICATION OF SIGNAL SOURCES FOR MMWAVE 
SYSTEMS ........................................................................................................................................................................ 1718

Ziming Cheng ; Jingyue Huang ; Meixia Tao ; Pooi-Yuen Kam 
 

AVERAGE DOWNLINK SINR MODEL FOR 5G MMWAVE NETWORKS WITH ANALOG 
BEAMFORMING ........................................................................................................................................................... 1724

Umur Karabulut ; Ahmad Awada ; Andreas Lobinger ; Ingo Viering ; Meryem Simsek ; Gerhard P. Fettweis 
 

IMPACT OF HARDWARE IMPAIRMENTS ON MMWAVE MIMO SYSTEMS WITH HYBRID 
PRECODING................................................................................................................................................................... 1730

Oluwatayo Kolawole ; Anastasios Papazafeiropoulos ; Tharmalingam Ratnarajah 
 

A NOVEL COMPACT WIDEBAND MIMO SYSTEM WITH FOUR ELEMENTS FOR LTE-A 
MOBILE TERMINALS.................................................................................................................................................. 1736

Khaoula Mabrouki ; Belgacem Aouadi ; Jamel Belhadj Tahar 
 

PERFORMANCE ANALYSIS OF EXTENDED RASK UNDER IMPERFECT CHANNEL 
ESTIMATION AND ANTENNA CORRELATION .................................................................................................... 1742

Ali Mokh ; Matthieu Crussière ; Maryline Hélard 
 

DIGITAL VS. ANALOG COHERENT COMBINING ON RL-ESPAR ANTENNAS ............................................. 1748
Juan Carlos Bucheli Garcia ; Mohamed Kamoun ; Alain Sibille 

 

TIME-SHIFTED PILOTS MULTIPLEXED WITH UPLINK DATA AND UNEQUAL POWER 
ALLOCATION ................................................................................................................................................................ 1754

Mario H. Castañeda Garcia ; Jian Luo 
 

PERFORMANCE ANALYSIS OF MAXIMALLY IMPROPER SIGNALING FOR MULTIPLE-
ANTENNA SYSTEMS .................................................................................................................................................... 1760

Christian Lameiro ; Ignacio Santamaría ; Peter J. Schreier 
 

PRIORITY-BASED MAX-LINK RELAY SELECTION SCHEME FOR BUFFER-AIDED DF 
COOPERATIVE NETWORKS ..................................................................................................................................... 1766

B. R. Manoj ; Ranjan K. Mallik ; Manav R. Bhatnagar 
 

ON THE TWO-WAY DIAMOND RELAY CHANNEL WITH LATTICE-BASED COMPRESS-
AND-FORWARD ............................................................................................................................................................ 1772

Anne Savard ; Laurent Clavier 
 

ORDER-STATISTICS BASED ANALYSIS OF DISTRIBUTED ANTENNA SYSTEMS WITH 
LIMITED RF CHAINS................................................................................................................................................... 1778

Rajitha Senanayake ; Peter Smith ; Jamie Evans 
 

SWITCHING-BASED HYBRID FSO/RF TRANSMISSION FOR DF RELAYING SYSTEM .............................. 1784
Shubha Sharma ; A. S. Madhukumar ; R. Swaminathan 

 

A NEW ACHIEVABLE SUM DOF RESULT IN MULTI-USER HALF-DUPLEX RELAY 
NETWORKS.................................................................................................................................................................... 1790

Chao Wang ; Xiaoying Zhang ; Ping Wang ; Fuqiang Liu 
 

SELF-OPTIMIZING INTERFERENCE MANAGEMENT FOR NON-ORTHOGONAL MULTIPLE 
ACCESS IN ULTRA-DENSE NETWORKS ................................................................................................................ 1796

Yiming Liu ; F. Richard Yu ; Xi Li ; Hong Ji ; Heli Zhang ; Victor C. M. Leung 
 

DESIGN PRINCIPLES FOR ULTRA-DENSE WI-FI DEPLOYMENTS ................................................................. 1802
Lester Ho ; Haris Gacanin 

 

SCALABLE RESOURCE ALLOCATION FOR DYNAMIC TDD WITH TRAFFIC AND 
PROPAGATION AWARENESS ................................................................................................................................... 1808

Haris Celik ; Ki Won Sung 
 



STOCHASTIC GEOMETRY AND MARKOV CHAIN MODEL BASED THROUGHPUT 
ANALYSIS IN DENSE WLANS .................................................................................................................................... 1814

Shan Jiang ; Tao Lei ; Xiangming Wen ; Zhaoming Lu 
 

PLACEMENT OF ACCESS POINTS IN AN ULTRA-DENSE 5G NETWORK WITH OPTIMUM 
POWER AND BANDWIDTH ........................................................................................................................................ 1820

Goutam K. Audhya ; Koushik Sinha ; Pratham Majumder ; Satya Ranjan Das ; Bhabani P. Sinha 
 

ENERGY EFFICIENT MULTICAST BEAMFORMING IN ULTRA DENSE NETWORKS................................ 1826
Dania Marabissi ; Giulio Bartoli ; Luigia Micciullo ; Romano Fantacci 

 

A NOVEL INFORMATION DIFFUSING METHOD WITH VIRTUAL CELLS BASED WI-FI 
DIRECT IN DISASTER AREA NETWORKS ............................................................................................................. 1832

Tohn Furutani ; Yuichi Kawamoto ; Hiroki Nishiyama ; Nei Kato 
 

COOPERATIVE BROADCAST PERFORMANCE PREDICTION USING INTER-NODE 
DISTANCE DISTRIBUTIONS ...................................................................................................................................... 1838

Tim Ruegg ; Filippo Gentile ; Armin Wittneben 
 

AN EXPANDED NETWORK CODING WITH FINITE BUFFER SIZE INFORMATION 
DISSEMINATION APPROACH IN SOCIAL NETWORKS ..................................................................................... 1844

Jing Yue ; Ming Xiao ; Zihuai Lin ; Branka Vucetic 
 

MULTICAST REPAIR FOR BROADCAST FLOWS TO THE HANDHELD RECEIVERS................................. 1850
Muhammad Moiz Anis ; Luis Suárez ; Johann Leithon ; Dushantha Nalin K. Jayakody 

 

FOG MICRO SERVICE MARKET: PROMOTING FOG COMPUTING USING FREE MARKET 
MECHANISM ................................................................................................................................................................. 1856

Yi-Hsuan Hung ; Chih-Yu Wang 
 

COMMUNITY-BASED ALLOCATION AND MIGRATION STRATEGIES FOR FOG 
COMPUTING .................................................................................................................................................................. 1862

Sonja Filiposka ; Anastas Mishev ; Katja Gilly 
 

COMPUTATION OFFLOADING OVER A SHARED COMMUNICATION CHANNEL FOR 
MOBILE CLOUD COMPUTING ................................................................................................................................. 1868

Kai Guo ; Mingcong Yang ; Yongbing Zhang 
 

STATEFUL PROCESS MIGRATION FOR EDGE COMPUTING APPLICATIONS ........................................... 1874
Motoshi Horii ; Yuji Kojima ; Kenichi Fukuda 

 

A STOCHASTIC PROGRAMMING APPROACH FOR RISK MANAGEMENT IN MOBILE 
CLOUD COMPUTING................................................................................................................................................... 1880

Dinh Thai Hoang ; Dusit Niyato ; Ping Wang ; Shaun Shuxun Wang ; Diep Nguyen ; Eryk Dutkiewicz 
 

COLORING BASED ACCESS-BACKHAUL SCHEDULING IN ULTRA DENSE NETWORKS 
WITH FLEXIBLE DUPLEX ......................................................................................................................................... 1886

Yuwei Yao ; Hui Tian ; Gaofeng Nie ; Zhaolong Huang 
 

CAN FULL-DUPLEX JAMMING REDUCE THE ENERGY-COST OF A SECURE BIT?................................... 1892
Omid Taghizadeh ; Peter Neuhaus ; Rudolf Mathar 

 

PERFORMANCE ANALYSIS OF LOW LATENCY MULTIPLE FULL-DUPLEX SELECTIVE 
DECODE AND FORWARD RELAYS.......................................................................................................................... 1898

Fatima Ezzahra Airod ; Houda Chafnaji ; Halim Yanikomeroglu 
 

PERFORMANCE STUDY ON CACHE ENABLED FULL-DUPLEX DEVICE-TO-DEVICE 
NETWORKS.................................................................................................................................................................... 1904

Kasun T. Hemachandra ; Okechukwu Ochia ; Abraham O. Fapojuwo 
 

ANALYSIS OF UTILIZING LOSSLESS NETWORKS FOR SELF-INTERFERENCE 
CANCELLATION PURPOSE ....................................................................................................................................... 1910

Ramez Askar ; Abdulsalam Hamdan ; Wilhelm Keusgen ; Thomas Haustein 
 

MONITORING ROAD TRAFFIC WITH A UAV-BASED SYSTEM ....................................................................... 1916
Mouna Elloumi ; Riadh Dhaou ; Benoit Escrig ; Hanen Idoudi ; Leila Azouz Saidane 

 

MULTI-RATS SUPPORT TO IMPROVE V2X COMMUNICATION ..................................................................... 1922
Ji Lianghai ; Andreas Weinand ; Bin Han ; Hans D. Schotten 

 

A CAR FOLLOWING BASED RATE CONTROL ALGORITHM FOR VANET IN INTELLIGENT 
TRANSPORTATION SYSTEMS .................................................................................................................................. 1928

Zhongyi Shen ; Xin Zhang ; Shiyuan Wang ; Dacheng Yang 
 

EVALUATION OF LTE-ADVANCED CONNECTIVITY OPTIONS FOR THE PROVISIONING 
OF V2X SERVICES ........................................................................................................................................................ 1934

David Martín-Sacristán ; Sandra Roger ; David Garcia-Roger ; Jose F. Monserrat ; Apostolos Kousaridas ; 
Panagiotis Spapis ; Serkan Ayaz ; Chan Zhou 

 

TRANSMISSION TIME ANALYSIS FOR HYBRID V2V AND V2I COMMUNICATIONS IN 
MULTI-LANE VEHICULAR NETWORKS ................................................................................................................ 1940

Sicheng Zhao ; Xuefei Zhang ; Yan Han ; Xiaofeng Tao 
 



BLIND DEMIXING FOR LOW-LATENCY COMMUNICATION .......................................................................... 1946
Jialin Dong ; Kai Yang ; Yuanming Shi 

 

SPA: A SENSE-PREDICT-ACTUATE TDMA LATENCY REDUCTION SCHEME IN 
NETWORKED QUADROTORS ................................................................................................................................... 1952

Anandarup Mukherjee ; Sudip Misra ; Narendra Singh Raghuwanshi 
 

LOW-LATENCY COMPRESSIVE ACTIVE USER IDENTIFICATION OVER FREQUENCY-
SELECTIVE FADING CHANNELS............................................................................................................................. 1958

Chun-Yi Chang ; Jwo-Yuh Wu ; Ming-Hsun Yang ; Tsang-Yi Wang ; Shuai Shao ; Robert G. Maunder 
 

SHORT PACKET PHYSICAL-LAYER NETWORK CODING WITH MISMATCHED CHANNEL 
STATE INFORMATION................................................................................................................................................ 1964

Shakeel Salamat Ullah ; Gianluigi Liva ; Soung Chang Liew 
 

RATE-RELIABILITY TRADEOFF FOR MULTI-CONNECTIVITY ..................................................................... 1969
Albrecht Wolf ; Philipp Schulz ; David Öhmann ; Meik Dörpinghaus ; Gerhard Fettweis 

 

MOLECULAR COMMUNICATION USING MAGNETIC NANOPARTICLES ................................................... 1975
Wayan Wicke ; Arman Ahmadzadeh ; Vahid Jamali ; Robert Schober ; Harald Unterweger ; Christoph Alexiou 

 

MOL-EYE: A NEW METRIC FOR THE PERFORMANCE EVALUATION OF A MOLECULAR 
SIGNAL............................................................................................................................................................................ 1981

Meriç Turan ; Mehmet Sükrü Kuran ; H. Birkan Yilmaz ; Chan-Byoung Chae ; Tuna Tugcu 
 

MOLECULAR MOTORS MIMO COMMUNICATIONS FOR NANONETWORKS 
APPLICATIONS ............................................................................................................................................................. 1987

Mohab A. Mangoud ; Marios Lestas ; Taqwa Saeed 
 

EC-GSM-IOT NETWORK SYNCHRONIZATION WITH SUPPORT FOR LARGE FREQUENCY 
OFFSETS ......................................................................................................................................................................... 1992

Stefan Lippuner ; Benjamin Weber ; Mauro Salomon ; Matthias Korb ; Qiuting Huang 
 

ON SEQUENTIAL FRAME SYNCHRONIZATION WITH CLOCK MISALIGNMENT ..................................... 1998
Vidyalaxmi Dani ; Chirag Gupta ; Devendra Jalihal ; Venkatesh Ramaiyan 

 

AUTOMOTIVE RADAR USING IEEE 802.11P SIGNALS ....................................................................................... 2004
Khurram Usman ; Mazher Robert ; W. Heath ; Takayuki Shimizu ; Gaurav Bansal 

 

DATA AGGREGATION AND RECOVERY FOR THE INTERNET OF THINGS: A 
COMPRESSIVE DEMIXING APPROACH ................................................................................................................ 2010

Evangelos Zimos ; João F. C. Mota ; Evaggelia Tsiligianni ; Miguel R. D. Rodrigues ; Nikos Deligiannis 
 

EMPIRICAL PATH LOSS MODEL FOR 2.4 GHZ IEEE 802.15.4 WIRELESS NETWORKS IN 
COMPACT CARS........................................................................................................................................................... 2016

Stefan Reis ; Dirk Pesch ; Bernd-Ludwig Wenning ; Michael Kuhn 
 

APPROXIMATE MESSAGE PASSING BASED COOPERATIVE LOCALIZATION IN WSN 
WITH AOA MEASUREMENTS ................................................................................................................................... 2022

Gong Yi ; Wang Shengchu ; Zhang Lin 
 

NEW CONCATENATED CODE SCHEMES FOR DATA GATHERING IN WSN'S USING RANK 
METRIC CODES ............................................................................................................................................................ 2028

Imad El Qachchach ; Abdul Karim Yazbek ; Oussama Habachi ; Jean-Pierre Cances ; Vahid Meghdadi 
 

LOCALIZATION OF NON-COOPERATIVE OFDM SOURCES WITH NONCOHERENT 
SNAPSHOTS ................................................................................................................................................................... 2034

Mort Naraghi-Pour ; Takeshi Ikuma 
 

SIMULTANEOUS POSITION AND REFLECTOR ESTIMATION (SPRE) BY SINGLE BASE-
STATION ......................................................................................................................................................................... 2040

Bin Hu ; Yi Wang ; Zhenyu Shi 
 

PERFORMANCE OF LOCATION AND ORIENTATION ESTIMATION IN 5G MMWAVE 
SYSTEMS: UPLINK VS DOWNLINK ......................................................................................................................... 2046

Zohair Abu-Shaban ; Xiangyun Zhou ; Thushara Abhayapala ; Gonzalo Seco-Granados ; Henk Wymeersch 
 

INDOOR LOCALIZATION BY DETECTING 80 KEY BITS WITH DOWNLINK INTERLEAVE 
DIVISION MULTIPLE ACCESS.................................................................................................................................. 2052

Yejian Chen 
 

IMPROVED MULTI-CHANNEL RANGING PRECISION BOUND FOR NARROWBAND LPWAN 
IN MULTIPATH SCENARIOS ..................................................................................................................................... 2058

Florian Wolf ; Christophe Villien ; Sébastien De Rivaz ; François Dehmas ; Jean-Pierre Cances 
 

GDOF REGION CHARACTERIZATION OF THE WEAK MIMO IC WITH NO CSIT ...................................... 2064
Sanjay Karmakar 

 

REAL-TIME VIDEO TRANSMISSION USING MASSIVE MIMO IN AN UNDERWATER 
ACOUSTIC CHANNEL ................................................................................................................................................. 2069

Mohammud J. Bocus ; Dimitris Agrafiotis ; Angela Doufexi 
 



QUANTUM-INSPIRED TABU SEARCH ALGORITHM FOR ANTENNA SELECTION IN 
MASSIVE MIMO SYSTEMS ........................................................................................................................................ 2075

Zaid Abdullah ; Charalampos C. Tsimenidis ; Martin Johnston 
 

IIC OF THE MIMO-FBMC/OQAM SYSTEM USING LINEAR AND SIC DETECTION SCHEMES 
IN LTE CHANNEL ......................................................................................................................................................... 2081

Yahya J. Harbi ; Alister G. Burr 
 

LOW COMPLEXITY HYBRID PRECODING BASED ON ORLS FOR MMWAVE MASSIVE 
MIMO SYSTEMS ........................................................................................................................................................... 2087

Yu Zhang ; Yuzhen Huang ; Xiaoqi Qin ; Ping Zhang 
 

CONCEPT DESIGN OF THREE-DIMENSIONAL MODULATION USING BEAM HOPPING FOR 
5G NETWORKS.............................................................................................................................................................. 2093

Erfan Majeed ; Ziad Youssef ; Markus Dominik Mueck ; Ingolf Karls ; Christian Drewes ; Guido Bruck ; Peter 
Jung 

 

TOWARDS OPTIMAL RESOURCE ALLOCATION IN CACHING AT RELAY NETWORKS......................... 2099
Ahmed M. Mohamed ; Rana A. Hassan ; Mohamed Nafie ; Tamer El Batt ; Fadel Digham 

 

DEGREES OF FREEDOM REGION OF DEVICE-RELAYING CELLULAR NETWORK ................................. 2105
Ahmed Roushdy ; Amr El-Keyi ; Mohammed Nafie 

 

OUTAGE PROBABILITY ANALYSIS OF HETEROGENEOUS RELAY NETWORKS ..................................... 2111
Ahmed Wagdy Shaban ; Mohamed Oussama Damen 

 

FOX H-FUNCTION: A STUDY CASE ON VARIATE MODELING OF DUAL-HOP RELAY OVER 
WEIBULL FADING CHANNELS ................................................................................................................................ 2117

Carlos H. M. De Lima ; Hirley Alves ; Pedro. H. J. Nardelli 
 

FRESHNESS-AWARE INITIAL SEED SELECTION FOR TRAFFIC OFFLOADING THROUGH 
OPPORTUNISTIC MOBILE NETWORKS................................................................................................................. 2122

Huan Zhou ; Hui Wang ; Chunsheng Zhu ; Victor C. M. Leung 
 

MOTIVATING CONTENT SHARING IN MOBILE SOCIAL NETWORK THROUGH 
COLLECTIVE BIDDING .............................................................................................................................................. 2128

Fredrick Mzee Awuor ; Chih-Yu Wang ; Tzu-Chieh Tsai 
 

TASK TRADING FOR CROWDSOURCING IN OPPORTUNISTIC MOBILE SOCIAL 
NETWORKS.................................................................................................................................................................... 2134

Xiao Chen 
 

CONTACTS-AWARE OPPORTUNISTIC FORWARDING IN MOBILE SOCIAL NETWORKS: A 
COMMUNITY PERSPECTIVE .................................................................................................................................... 2140

Jun Tao ; Haotian Wu ; Shujing Shi ; Jing Hu ; Yang Gao 
 

ANALYZE USERS' ONLINE SHOPPING BEHAVIOR USING INTERCONNECTED ONLINE 
INTEREST-PRODUCT NETWORK ............................................................................................................................ 2146

Shuangshuang Han ; Yuanyuan Qiao ; Yanting Zhang ; Wenhui Lin ; Jie Yang 
 

MINI-MESH: PRACTICAL ASSESSMENT OF A MINIATURIZED IEEE 802.11N/S MESH 
TESTBED......................................................................................................................................................................... 2152

Michael Rethfeldt ; Benjamin Beichler ; Hannes Raddatz ; Felix Uster ; Peter Danielis ; Christian Haubelt ; Dirk 
Timmermann 

 

REVISITING THE MODELING OF USER ASSOCIATION PATTERNS IN A UNIVERSITY 
WIRELESS NETWORK ................................................................................................................................................ 2158

Ljubica Pajevic ; Viktoria Fodor ; Gunnar Karlsson 
 

PREDICTION OF ROUND TRIP DELAY FOR WIRELESS NETWORKS BY A TWO-STATE 
MODEL ............................................................................................................................................................................ 2164

Shinya Yasuda ; Hiroshi Yoshida 
 

ADAPTIVE RELIABLE MULTICAST IN 802.11 NETWORKS............................................................................... 2170
Thomas Geithner ; Fikret Sivrikaya 

 

MATHEMATICAL STUDY OF QOS-AWARE MULTICAST STREAMING IN WI-FI 
NETWORKS.................................................................................................................................................................... 2176

Alexander Ivanov ; Evgeny Khorov ; Andrey Lyakhov ; Egor Kuznetsov 
 

OPTIMAL CACHE PLACEMENT FOR VOD SERVICES WITH WIRELESS MULTICAST AND 
COOPERATIVE CACHING ......................................................................................................................................... 2182

Hao Feng ; Zhiyong Chen ; Hui Liu ; Dongwei Wang 
 

ENERGY-EFFICIENT PREDICTIVE HTTP ADAPTIVE STREAMING IN MOBILE CELLULAR 
NETWORKS.................................................................................................................................................................... 2188

Liqiang Tao ; Yi Gong ; Shi Jin ; Junhui Zhao 
 

ADAPTIVE TRANSMISSION OF SPLIT-SCREEN VIDEO OVER WIRELESS NETWORKS .......................... 2194
Jia Guo ; Xiangyang Gong ; Wendong Wang ; Xirong Que 

 



IMPROVING WIRELESS MULTICAST COMMUNICATIONS WITH NC: PERFORMANCE 
ASSESSMENT OVER A COTS PLATFORM ............................................................................................................. 2200

Pablo Garrido ; Ramón Agüero 
 

DISTRIBUTED PLACEMENT OF VIRTUALIZED CONTROL APPLICATIONS IN MOBILE 
BACKHAUL NETWORKS............................................................................................................................................ 2206

Sébastien Auroux ; Holger Karl 
 

LI-FI AND WI-FI WITH COMMON BACKHAUL: COORDINATION AND RESOURCE 
ALLOCATION ................................................................................................................................................................ 2212

Vasilis K. Papanikolaou ; Panagiotis P. Bamidis ; Panagiotis D. Diamantoulakis ; George K. Karagiannidis 
 

A HIGH DATA RATE LIFI INTEGRATED SYSTEM WITH INTER-CELL INTERFERENCE 
MANAGEMENT ............................................................................................................................................................. 2218

David Miras ; Luc Maret ; Mickael Maman ; Marc Laugeois ; Xavier Popon ; Dimitri Ktenas 
 

DYNAMIC OVERLAY LINE TOPOLOGY ESTABLISHMENT AND REPAIR IN WIRELESS 
NETWORKS.................................................................................................................................................................... 2224

Hamed Sefati ; Reinhard Gotzhein ; Christopher Kramer ; Stephan Schloesser ; Martin Weiss 
 

MULTI-CONNECTIVITY RESOURCE ALLOCATION WITH LIMITED BACKHAUL 
CAPACITY IN EVOLVED LTE ................................................................................................................................... 2230

Konstantinos Alexandris ; Chia-Yu Chang ; Navid Nikaein ; Thrasyvoulos Spyropoulos 
 

MARVELO: WIRELESS VIRTUAL NETWORK EMBEDDING FOR OVERLAY GRAPHS WITH 
LOOPS ............................................................................................................................................................................. 2236

Haitham Afifi ; Sébastien Auroux ; Holger Karl 
 

RADIO RESOURCE AND SERVICE ORCHESTRATION FOR VIRTUALISED MULTI-TENANT 
MOBILE HET-NETS...................................................................................................................................................... 2242

Behnam Rouzbehani ; Luis M. Correia ; Luísa Caeiro 
 

RESOURCE ALLOCATION FOR WIRELESS VIRTUALIZED HETNET WITH CACHING AND 
HYBRID ENERGY SUPPLY......................................................................................................................................... 2247

Zheng Chang ; Chunlei Jing ; Xijuan Guo ; Zhu Han ; Tapani Ristaniemi 
 

PROVIDING STRONG 5G MOBILE NETWORK SLICE ISOLATION FOR HIGHLY SENSITIVE 
THIRD-PARTY SERVICES .......................................................................................................................................... 2253

Peter Schneider ; Christian Mannweiler ; Sylvaine Kerboeuf 
 

CLOUD-CLUSTERED FIREWALL WITH DISTRIBUTED SDN DEVICES ......................................................... 2259
Yuwei Chang ; Tsungnan Lin 

 

JOINT PRICING AND SECURITY INVESTMENT FOR CLOUD-INSURANCE: A SECURITY 
INTERDEPENDENCY PERSPECTIVE ...................................................................................................................... 2264

Shaohan Feng ; Zehui Xiong ; Dusit Niyato ; Ping Wang ; Shaun Shuxun Wang 
 

EXPLORING THE BEHAVIORS AND THREATS OF POLLUTION ATTACK IN 
COOPERATIVE MEC CACHING ............................................................................................................................... 2270

Chang Yang ; Hongjia Li ; Liming Wang ; Ding Tang 
 

ONLINE ORCHESTRATION OF COOPERATIVE DEFENSE AGAINST DDOS ATTACKS FOR 
5G MEC............................................................................................................................................................................ 2276

Hongjia Li ; Liming Wang 
 

CYBERATTACK DETECTION IN MOBILE CLOUD COMPUTING: A DEEP LEARNING 
APPROACH .................................................................................................................................................................... 2282

Khoi Khac Nguyen ; Dinh Thai Hoang ; Dusit Niyato ; Ping Wang ; Diep Nguyen ; Eryk Dutkiewicz 
 

INSIGHTS FROM THE MEASUREMENT RESULTS FOR ADAPTIVE AND COOPERATIVE 
D2D COMMUNICATION FRAMEWORK ................................................................................................................. 2288

Siddharth Sharma ; Naveen Gupta ; Vivek Ashok Bohara 
 

LOW COMPLEXITY POWER CONTROL WITH DECENTRALIZED FOG COMPUTING FOR 
DISTRIBUTED MASSIVE MIMO................................................................................................................................ 2294

Di Chen 
 

MAC-ORIENTED PROGRAMMABLE TERAHERTZ PHY VIA GRAPHENE-BASED YAGI-UDA 
ANTENNAS ..................................................................................................................................................................... 2300

Seyed Ehsan Hosseininejad ; Sergi Abadal ; Mohammad Neshat ; Reza Faraji-Dana ; Max C. Lemme ; Christoph 
Suessmeier ; Peter Haring Bolívar ; Eduard Alarcón ; Albert Cabellos-Aparicio 

 

PERFORMANCE EVALUATIONS OF SOFTWARE-DEFINED ACOUSTIC MIMO-OFDM 
TRANSMISSION ............................................................................................................................................................ 2306

Airi Sakaushi ; Mayuko Okano ; Kenji Kanai ; Jiro Katto 
 

TWO-PHASE ACCESS-BACKHAUL SCHEDULING FOR TDD TWO-TRANSCEIVER SUM 
RATE MAXIMIZATION ............................................................................................................................................... 2312

Gaofeng Nie ; Jiazhi Ren ; Hui Tian 
 

EFFICIENT AND ASYMPTOTICALLY OPTIMAL RESOURCE BLOCK ALLOCATION ............................... 2318
Ilai Bistritz ; Amir Leshem 

 



CAPACITY ANALYSIS AND RESOURCE ALLOCATION OF LAYERED MULTICAST IN 
SCMA NETWORKS ....................................................................................................................................................... 2324

Yibo Zhang ; Xiaoxiang Wang ; Dongyu Wang ; Yufang Zhang ; Yanwen Lan 
 

ADAPTIVE RESOURCE ALLOCATION FOR SECURE TWO-HOP COMMUNICATION ............................... 2330
Khoa T. Phan ; Yi Hong ; Emanuele Viterbo 

 

JOINT RESOURCE ALLOCATION FOR DUAL — BAND HETEROGENEOUS WIRELESS 
NETWORK...................................................................................................................................................................... 2336

Ramoni O. Adeogun 
 

RESOURCE ALLOCATION FOR MULTI-CARRIER CELLULAR NETWORKS .............................................. 2341
Kamran Arshad ; Soheil Rostami 

 

LISTEN BEFORE RECEIVE FOR COEXISTENCE IN UNLICENSED MMWAVE BANDS .............................. 2347
Sandra Lagen ; Lorenza Giupponi 

 

BAYESIAN TREE SEARCH FOR BEAMFORMING TRAINING IN MILLIMETER WAVE 
WIRELESS COMMUNICATION SYSTEMS ............................................................................................................. 2353

Wei-Chen Chen ; Hsiao-Ting Chiu ; Rung-Hung Gau 
 

PATH SELECTION AND RATE ALLOCATION IN SELF-BACKHAULED MMWAVE 
NETWORKS.................................................................................................................................................................... 2359

Trung Kien Vu ; Chen-Feng Liu ; Mehdi Bennis ; Mérouane Debbah ; Matti Latva-Aho 
 

MOBILITY-AWARE FAST BEAM TRAINING SCHEME FOR IEEE 802.11AD/AY WIRELESS 
SYSTEMS ........................................................................................................................................................................ 2365

Li-Hsiang Shen ; Yi-Ching Chen ; Kai-Ten Feng 
 

ENHANCED MULTI-USER BEAMFORMING PROTOCOL FOR MILLIMETER WAVE 
WIRELESS LOCAL AREA NETWORKS................................................................................................................... 2371

Yi-Ching Chen ; Li-Hsiang Shen ; Kai-Ten Feng 
 

SPECTRUM EFFICIENT SUPPORT OF WAKE-UP RECEIVERS BY USING (O)FDMA.................................. 2377
Leif R. Wilhelmsson ; Miguel M. Lopez ; Sven Mattisson ; Thomas Nilsson 

 

ON THE ERGODIC ACHIEVABLE RATE OF FBMC SYSTEM WITHOUT SUBBAND 
ORTHOGONALITY....................................................................................................................................................... 2383

Jian Dang ; Mengting Wu ; Zaichen Zhang ; Liang Wu ; Jiashun Hu 
 

LOW-COMPLEXITY ITERATIVE DETECTION FOR ORTHOGONAL TIME FREQUENCY 
SPACE MODULATION ................................................................................................................................................. 2389

P. Raviteja ; Khoa T. Phan ; Qianyu Jin ; Yi Hong ; Emanuele Viterbo 
 

JOINT CARRIER FREQUENCY OFFSET, SAMPLING TIME OFFSET AND CHANNEL 
ESTIMATION IN MULTIUSER OFDM/OQAM SYSTEMS..................................................................................... 2395

Ali Baghaki ; Benoit Champagne 
 

A NEW LOW-COMPLEXITY TRELLIS SHAPING DESIGN BASED ON CLIPPING FOR PAPR 
REDUCTION IN BICM-OFDM SYSTEM ................................................................................................................... 2401

Junya Watanabe ; Hideki Ochiai 
 

BELIEF PROPAGATION DECODING OF POLAR CODES ON PERMUTED FACTOR GRAPHS.................. 2407
Ahmed Elkelesh ; Moustafa Ebada ; Sebastian Cammerer ; Stephan Ten Brink 

 

ON THE EQUIVALENCE OF DOUBLE MAXIMA AND KL-MEANS FOR INFORMATION 
BOTTLENECK-BASED SOURCE CODING .............................................................................................................. 2413

Shayan Hassanpour ; Dirk Wübben ; Armin Dekorsy 
 

SHORT LENGTH NON-BINARY RATE-ADAPTIVE LDPC CODES FOR SLEPIAN-WOLF 
SOURCE CODING ......................................................................................................................................................... 2419

Zeina Mheich ; Elsa Dupraz 
 

EFFICIENT MULTI-SOURCE NETWORK CODING USING LOW RANK PARITY CHECK 
CODE ............................................................................................................................................................................... 2424

Imad El Qachchach ; Oussama Habachi ; Jean-Pierre Cances ; Vahid Meghdadi 
 

SECONDARY SYSTEM'S SCHEDULING USING PRECODING-AIDED SPACE SHIFT KEYING 
FOR OVERLAY COGNITIVE RADIO........................................................................................................................ 2430

Zied Bouida ; Anastassia Gharib ; Mohamed Ibnkahla 
 

DISTRIBUTED ALGORITHM FOR DYNAMIC SPECTRUM ACCESS IN INFRASTRUCTURE-
LESS COGNITIVE RADIO NETWORK ..................................................................................................................... 2435

Himani Joshi ; Rohit Kumar ; A. Yadav ; S. J. Darak 
 

EFFICIENT AND LOW COMPLEXITY OPTIMIZED FEATURE SPECTRUM SENSING WITH 
RECEIVER OFFSETS ................................................................................................................................................... 2441

Ikedieze Gabriel Anyim ; John Chiverton ; Misha Filip ; Abdulkarim Tawfik 
 

PERFORMANCE OF ADABOOST IN MODULATION RECOGNITION FOR SPATIALLY-
CORRELATED COOPERATIVE MIMO SYSTEMS ................................................................................................ 2447

Haithem Ben Chikha 
 



ACCURATE ESTIMATION OF PRIMARY USER TRAFFIC BASED ON PERIODIC SPECTRUM 
SENSING ......................................................................................................................................................................... 2453

Ahmed Al-Tahmeesschi ; Miguel López-Benítez ; Janne Lehtomäki ; Kenta Umebayashi 
 

THE EFFECT OF VEHICLE ROUTE UNCERTAINTY IN GREEN ROADSIDE 
COMMUNICATION ...................................................................................................................................................... 2459

Naby Nikookaran ; Terence D. Todd ; Shiqiang Zhang ; George Karakostas 
 

GREEN CELL-LESS DESIGN FOR RF-WIRELESS POWER TRANSFER NETWORKS .................................. 2465
Ha-Vu Tran ; Georges Kaddoum 

 

AN ENERGY-EFFICIENT CLUSTERING ROUTING ALGORITHM FOR WSN-ASSISTED IOT ................... 2471
Zijing Wang ; Xiaoqi Qin ; Baoling Liu 

 

INTERFERENCE-AWARE DISTRIBUTED CONTROL OF CELL DISCONTINUOUS 
TRANSMISSION ............................................................................................................................................................ 2477

Peiliang Chang ; Guowang Miao 
 

OPTIMAL SERVER SELECTION POLICY FOR IMPROVED NETWORK EFFICIENCY IN 
SMART PHONES ........................................................................................................................................................... 2483

Kannan Govindan ; Karthikeyan Arunachalam ; Karthikeyan Subramaniam 
 

PERFORMANCE ANALYSIS OF JOINT PAIRING AND MODE SELECTION IN D2D 
COMMUNICATIONS WITH FD RADIOS ................................................................................................................. 2489

Simin Badri ; Mansour Naslcheraghi ; Mehdi Rasti 
 

DUPLEX MODE SELECTION FOR THROUGHPUT MAXIMIZATION IN DEVICE-TO-DEVICE 
UNDERLAID CELLULAR NETWORKS.................................................................................................................... 2495

Kasun T. Hemachandra ; Abraham O. Fapojuwo 
 

MODELING AND ANALYSIS ON DOUBLE-TIERED DEVICE-TO-DEVICE 
COMMUNICATIONS IN VEHICLE NETWORKS ................................................................................................... 2501

Chun-Peng Liu ; Maode Ma ; Chen-Guang He ; Wei-Xiao Meng 
 

POWER ALLOCATION FOR DEVICE-TO-DEVICE UNDERLAY COMMUNICATION WITH 
FEMTOCELL USING STACKELBERG GAME........................................................................................................ 2507

Yan Han ; Xiaofeng Tao ; Xuefei Zhang 
 

SUBCHANNEL ALLOCATION FOR VEHICLE-TO-VEHICLE BROADCAST 
COMMUNICATIONS IN MODE-3 .............................................................................................................................. 2513

Luis F. Abanto-Leon ; Arie Koppelaar ; Sonia Heemstra De Groot 
 

CRNP: A COVER-BASED RELAY NODE PLACEMENT ALGORITHM TO DELAY-
CONSTRAINED WIRELESS SENSOR NETWORKS ............................................................................................... 2519

Chaofan Ma ; Wei Liang ; Meng Zheng 
 

JOINT ROUTING/ENCODING-POWER FOR NETWORK LIFETIME MAXIMIZATION IN 
WMSN .............................................................................................................................................................................. 2525

Nesrine Khernane ; Jean-François Couchot ; Ahmed Mostefaoui 
 

AIR QUALITY ESTIMATION BASED ON MULTI-SOURCE HETEROGENEOUS DATA FROM 
WIRELESS SENSOR NETWORKS ............................................................................................................................. 2531

Cheng Feng ; Wendong Wang ; Ye Tian ; Xirong Que ; Xiangyang Gong 
 

ONLINE DETECTION AND PARAMETER ESTIMATION WITH CORRELATED DATA IN 
WIRELESS SENSOR NETWORKS ............................................................................................................................. 2537

Sima Sobhiyeh ; Mort Naraghi-Pour 
 

JUDISHARE: JUDICIOUS RESOURCE ALLOCATION FOR QOS-BASED SERVICES IN 
SHARED WIRELESS SENSOR NETWORKS............................................................................................................ 2543

Victor Cionca ; Ramona Marfievici ; Roland Katona ; Dirk Pesch 
 

BCTRUST: A DECENTRALIZED AUTHENTICATION BLOCKCHAIN-BASED MECHANISM .................... 2549
Mohamed Tahar Hammi ; Patrick Bellot ; Ahmed Serhrouchni 

 

VIRTUAL SECURITY AS A SERVICE FOR 5G VERTICALS ............................................................................... 2555
Yacine Khettab ; Miloud Bagaa ; Diego Leonel Cadette Dutra ; Tarik Taleb ; Nassima Toumi 

 

ON THE SECURITY VERIFICATION OF A SHORT MESSAGE SERVICE PROTOCOL ................................ 2561
Anca Delia Jurcut ; Madhusanka Liyanage ; Jinyong Chen ; Cornelia Gyorodi ; Jingsha He 

 

SECURITY-AWARE ROUTING FOR ARTIFICIAL-NOISE-AIDED MULTI-HOP SECONDARY 
COMMUNICATIONS .................................................................................................................................................... 2567

Qian Xu ; Pinyi Ren ; Hongliang He ; Dongyang Xu 
 

EFFICIENT DETECTION OF ELECTRICITY THEFT CYBER ATTACKS IN AMI NETWORKS.................. 2573
Muhammad Ismail ; Mostafa Shahin ; Mostafa F. Shaaban ; Erchin Serpedin ; Khalid Qaraqe 

 

DESIGNING JOINT PRECODING AND BEAMFORMING IN A MULTIPLE GATEWAY 
MULTIBEAM SATELLITE SYSTEM ......................................................................................................................... 2579

Vahid Joroughi ; M. R. Bhavani Shankar ; Sina Maleki ; Symeon Chatzinotas ; Joel Grotz ; Björn Ottersten 
 



CAPACITY BOUNDS OF NEURO-SPIKE COMMUNICATION BY EXPLOITING TEMPORAL 
MODULATIONS............................................................................................................................................................. 2585

Keyvan Aghababaiyan ; Vahid Shah-Mansouri ; Behrouz Maham 
 

JOINT ALLOCATION OF TRANSMISSION AND COMPUTATION RESOURCES FOR SPACE 
NETWORKS.................................................................................................................................................................... 2591

Lijun He ; Jiandong Li ; Min Sheng ; Runzi Liu ; Kun Guo ; Jianping Liu 
 

OPTIMIZATION OF INDEX CODE AND TRANSMISSION TIME FOR MINIMUM OUTAGE IN 
BROADCAST CHANNELS ........................................................................................................................................... 2597

Kyungrak Son ; Jung Hoon Lee ; Wan Choi 
 

CROSS-LAYER OPTIMIZATION OF WIRELESS LINKS UNDER RELIABILITY AND ENERGY 
CONSTRAINTS .............................................................................................................................................................. 2603

Aamir Mahmood ; M M Aftab Hossain ; Mikael Gidlund 
 

MULTIPLEXING OF LATENCY-CRITICAL COMMUNICATION AND MOBILE BROADBAND 
ON A SHARED CHANNEL ........................................................................................................................................... 2609

Guillermo Pocovi ; Klaus I. Pedersen ; Preben Mogensen 
 

ADAPTIVE NUMEROLOGY — A SOLUTION TO ADDRESS THE DEMANDING QOS IN 5G-
V2X ................................................................................................................................................................................... 2615

Tapisha Soni ; Ali Ramadan Ali ; Karthikeyan Ganesan ; Malte Schellmann 
 

POWER CONTROL OPTIMIZATION FOR UPLINK GRANT-FREE URLLC .................................................... 2621
Renato Abreu ; Thomas Jacobsen ; Gilberto Berardinelli ; Klaus Pedersen ; István Z. Kovács ; Preben Mogensen 

 

TRANSMIT POWER MINIMIZATION WITH QOS AND USER SATISFACTION GUARANTEES 
IN SC-FDMA SYSTEMS ................................................................................................................................................ 2627

M. B. Iran ; F. Rafael M. Lima ; Tarcisio. F. Maciel ; F. Rodrigo P. Cavalcanti 
 

FAIRNESS-ORIENTED RESOURCE ALLOCATION FOR ENERGY EFFICIENCY 
OPTIMIZATION IN UPLINK OFDMA NETWORKS............................................................................................... 2633

Hamza Umit Sokun ; Ebrahim Bedeer ; Ramy H. Gohary ; Halim Yanikomeroglu 
 

DISTRIBUTED RESOURCE ALLOCATION IN FULL-DUPLEX CELLULAR NETWORKS 
WITH PARTIAL SPECTRUM OVERLAP ................................................................................................................. 2639

Itsikiantsoa Randrianantenaina ; Hayssam Dahrouj ; Hesham Elsawy ; Mohamed-Slim Alouini 
 

PARALLEL AGGREGATED MAB FRAMEWORK FOR SOURCE SELECTION IN MULTI-
ANTENNA RF HARVESTING CIRCUIT ................................................................................................................... 2645

S. J. Darak 
 

DATA OFFLOADING FOR DYNAMIC POINT SELECTION IN CLOUD RADIO ACCESS 
NETWORKS (C-RAN) ................................................................................................................................................... 2651

Ching-Kuo Hsu ; Jia-Ming Liang ; Jen-Jee Chen ; Kun-Ru Wu ; Yu-Chee Tseng 
 

INFORMATION-COUPLED TURBO CODES FOR LTE SYSTEMS...................................................................... 2657
Lei Yang ; Yixuan Xie ; Xiaowei Wu ; Jinhong Yuan ; Xingqing Cheng ; Lei Wan 

 

ADMM HARDWARE DECODER FOR REGULAR LDPC CODES USING A NISC-BASED 
ARCHITECTURE........................................................................................................................................................... 2663

Imen Debbabi ; Bertrand Le Gal ; Nadia Khouja ; Fethi Tlili ; Christophe Jego 
 

RATE-OPTIMAL COMMUNICATION UNDER NONLINEAR GAUSSIAN NOISE VIA 
CONSTELLATION SHAPING ..................................................................................................................................... 2669

Hiroki IImori ; Giuseppe Thadeu Freitas De Abreu 
 

EFFICIENT POLAR CODED SPATIAL MULTIPLEXING ..................................................................................... 2674
Samir Kumar Mishra ; Prince Arya ; Alok Jain ; Puneet Pandey 

 

ON THE CONSTRUCTION OF PROTOGRAPH BASED SC-LDPC CODES FOR WINDOWED 
DECODING ..................................................................................................................................................................... 2680

Martin Schlüter ; Najeeb Ul Hassan ; Gerhard P. Fettweis 
 

5G NEW RADIO AND LTE UPLINK COEXISTENCE............................................................................................. 2686
Toni Levanen ; Karri Ranta-Aho ; Jorma Kaikkonen ; Sari Nielsen ; Kari Pajukoski ; Markku Renfors ; Mikko 
Valkama 

 

SCALABLE AND COST-EFFICIENT ALGORITHMS FOR BASEBAND UNIT (BBU) FUNCTION 
SPLIT PLACEMENT ..................................................................................................................................................... 2692

Niezi Mharsi ; Makhlouf Hadji ; Dusit Niyato ; William Diego ; Ruby Krishnaswamy 
 

STUDY OF DISTANCE DISTRIBUTIONS AND CLUSTERED USER ASSOCIATION IN 
SEPARATION BASED TWO-TIER HCNS ................................................................................................................. 2698

Meshal Sinnen ; Kwok Hung Li ; Kah Chan The 
 

BUFFERED DL/UL TRAFFIC RATIO SENSING CELL CLUSTERING FOR INTERFERENCE 
MITIGATION IN LTE TDD SYSTEM......................................................................................................................... 2704

Xiaosu Li ; Nan Ma ; Qixiang Tang ; Baoling Liu 
 

AN OPTIMIZATION FRAMEWORK FOR ENERGY TOPOLOGIES IN SMART CITIES................................ 2710
Elvina Gindullina ; Leonardo Badia 

 



PANACEA: A LOW-LATENCY, ENERGY-EFFICIENT NEIGHBOR DISCOVERY PROTOCOL 
FOR WIRELESS SENSOR NETWORKS .................................................................................................................... 2716

Zhen Cao ; Zhaoquan Gu ; Yuexuan Wang ; Heming Cui 
 

STACKELBERG DIFFERENTIAL GAME BASED POWER CONTROL IN SMALL CELL 
NETWORKS POWERED BY RENEWABLE ENERGY ........................................................................................... 2722

Haitao Xu ; Lijing Zhang ; Xianwei Zhou ; Zhu Han 
 

ENERGY-EFFICIENT WAKE-UP RADIO PROTOCOL USING OPTIMAL SENSOR-
SELECTION FOR IOT .................................................................................................................................................. 2728

Surender Redhu ; Rahul Mahavar ; Rajesh M. Hegde 
 

ENERGY EFFICIENCY ENHANCEMENT WITH RRC CONNECTION CONTROL FOR 5G NEW 
RAT .................................................................................................................................................................................. 2734

Sunheui Ryoo ; Jungsoo Jung ; Rayeon Ahn 
 

PERFORMANCE ANALYSIS OF AMBIENT BACKSCATTER COMMUNICATIONS IN RF-
POWERED COGNITIVE RADIO NETWORKS ........................................................................................................ 2740

Longteng Xu ; Kun Zhu ; Ran Wang ; Shimin Gong 
 

COOPERATIVE RENDEZVOUS PROTOCOL FOR MULTIPLE USER-PAIRS IN COGNITIVE 
RADIO NETWORKS ..................................................................................................................................................... 2746

Lu Yu ; Hai Liu ; Yiu-Wing Leung ; Xiaowen Chu ; Zhiyong Lin 
 

RESTLESS BANDITS WITH CUMULATIVE FEEDBACK: APPLICATIONS IN WIRELESS 
NETWORKS.................................................................................................................................................................... 2752

Kesav Kaza ; Varun Mehta ; Rahul Meshram ; S. N. Merchant 
 

SHARED RESOURCE ACCESS HIGH CAPACITY WIRELESS NETWORKS: A STOCHASTIC 
GEOMETRY FRAMEWORK ....................................................................................................................................... 2758

Mirza Golam Kibria ; Kien Nguyen ; Gabriel Porto Villardi ; Kentaro Ishizu ; Fumihide Kojima 
 

PERFORMANCE ANALYSIS OF UPLINK MASSIVE MIMO NETWORKS WITH A FINITE 
USER DENSITY.............................................................................................................................................................. 2764

Xuefeng Yao ; Ming Ding ; David López Pérez ; Zihuai Lin ; Guoqiang Mao ; Yi Wu 
 

DELAY ANALYSIS OF TRAFFIC DISPERSION WITH NAKAGAMI-M FADING IN 
MILLIMETER-WAVE BANDS .................................................................................................................................... 2770

Guang Yang ; Ming Xiao ; Zhibo Pang 
 

INTERFERENCE ATTRACTION BEAM ALLOCATION FOR MULTI-USER MASSIVE MIMO 
SYSTEM........................................................................................................................................................................... 2776

Lei Cao ; Xin Zhang 
 

MODELLING TIME-LIMITED CAPACITY OF A WIRELESS CHANNEL AS A MARKOV 
REWARD PROCESS...................................................................................................................................................... 2781

Binyam S. Heyi ; Holger Karl 
 

A MARKETPLACE FOR EFFICIENT AND SECURE CACHING FOR IOT APPLICATIONS IN 
5G NETWORKS.............................................................................................................................................................. 2786

Muhammad Usman ; Muhammad Rizwan Asghar ; Imran Shafique Ansari ; Fabrizio Granelli ; Qammer H. Abbasi 
; Khalid Qaraqe 

 

DIVISOR: DYNAMIC VIRTUAL SENSOR FORMATION FOR OVERLAPPING REGION IN 
IOT-BASED SENSOR-CLOUD..................................................................................................................................... 2792

Chandana Roy ; Arijit Roy ; Sudip Misra 
 

JOINT OPTIMIZATION OF INFORMATION TRADING IN INTERNET OF THINGS (IOT) 
MARKET WITH EXTERNALITIES ........................................................................................................................... 2798

Yang Zhang ; Zehui Xiong ; Dusit Niyato ; Ping Wang ; Jiangming Jin 
 

IOTCHAIN: A BLOCKCHAIN SECURITY ARCHITECTURE FOR THE INTERNET OF THINGS ............... 2804
Olivier Alphand ; Michele Amoretti ; Timothy Claeys ; Simone Dall'asta ; Andrzej Duda ; Gianluigi Ferrari ; 
Franck Rousseau ; Bernard Tourancheau ; Luca Veltri ; Francesco Zanichelli 

 

CACHE-ENABLED SENSOR-CLOUD: THE ECONOMIC FACET ....................................................................... 2810
Aishwariya Chakraborty ; Ayan Mondal ; Sudip Misra 

 

TIGHTLY COUPLED LTE/WI-FI/MMWAVE HETNET USING 2C/U PLANE SPLITTING FOR 
5G NETWORKS.............................................................................................................................................................. 2816

Ahmed S. A. Mubarak ; Ehab Mahmoud Mohamed ; Hamada Esmaiel 
 

SOFTWARIZED LTE SELF-BACKHAULING SOLUTION AND ITS EVALUATION ....................................... 2822
José Gamboa ; Ilker Demirkol 

 

A FAIR AND EFFICIENT CHANNEL ACCESS APPROACH BASED ON CSMA WITH 
ENHANCED COLLISION AVOIDANCE FOR LAA ................................................................................................. 2828

Xin Zhang ; Zhaoming Lu ; Xiangming Wen ; Wenpeng Jing ; Hang Qi 
 

COMPARISON OF LTE CENTRALIZED RRM AND IEEE 802.11 DECENTRALIZED RRM FOR 
ITS COOPERATIVE AWARENESS ............................................................................................................................ 2834

Daniel Calabuig ; David Martín-Sacristán ; Mladen Botsov ; Jose F. Monserrat ; David Gozálvez 
 



LOW LATENCY TECHNIQUES FOR MOBILE BACKHAUL OVER DOCSIS ................................................... 2840
John T. Chapman ; Jennifer Andreoli-Fang ; Michel Chauvin ; Elias Chavarria Reyes ; Zheng Lu ; Dantong Liu ; 
Joey Padden ; Alon Bernstein 

 

IMPACT OF TERMINAL ORIENTATION ON PERFORMANCE IN LIFI SYSTEMS ....................................... 2846
Ardimas Andi Purwita ; Mohammad Dehghani Soltani ; Majid Safari ; Harald Haas 

 

DESIGN AND PROVISIONING OF OPTICAL WIRELESS DATA CENTER NETWORKS: A 
TRAFFIC GROOMING APPROACH.......................................................................................................................... 2852

Abdulkadir Celik ; Amer Al-Ghadhban ; Basem Shihada ; Mohamed-Slim Alouini 
 

A FRAMEWORK FOR SPECTRUM DEMAND ESTIMATION FOR SAFETY ITS 
APPLICATIONS ............................................................................................................................................................. 2858

Evanny Obregon ; Yunpeng Zang ; Congchi Zhang ; Roman Chirikov 
 

MALAWI'S TV WHITE SPACE REGULATIONS:: A REVIEW AND COMPARISON WITH FCC 
AND OFCOM REGULATIONS .................................................................................................................................... 2864

T. Nyasulu ; D. H. Crawford ; C. Mikeka 
 

ASSOCIATION FAIRNESS IN WI-FI AND LTE-U COEXISTENCE ..................................................................... 2870
Vanlin Sathya ; Morteza Mehrnoush ; Monisha Ghosh ; Sumit Roy 

 

ON THE IMPACT OF LTE RACH RELIABILITY ON STATE ESTIMATION IN WIDE-AREA 
MONITORING SYSTEMS ............................................................................................................................................ 2876

Achilleas Tsitsimelis ; Charalampos Kalalas ; Jesus Alonso-Zarate ; Carles Antón-Haro 
 

IMPLEMENTING MULTIPLE IDENTITIES IN IMS/VOLTE NETWORKS USING IMPLICIT 
REGISTRATION ............................................................................................................................................................ 2882

Elliot Eichen ; Rezwanul Azim ; Neerja Bajaj ; Ning Chen ; Sameh El-Gawady ; Rafael Gaviria ; Lin Song ; 
Gowtham Javargowda ; Richard Phipps 

 

ON DATA WASTAGE IN MOBILE VIDEO STREAMING...................................................................................... 2888
Guanghui Zhang ; Jack Y. B. Lee 

 

LOAD BALANCING VIDEO CLIENTS IN ENTERPRISE WIRELESS NETWORKS......................................... 2894
Aswin Suresh ; Sergio Mena ; Dan-Cristian Tomozei ; Lorenzo Granai ; Xiaoqing Zhu ; Stefano Ferrari 

 

COLLABORATIVE P2P STREAMING BASED ON MPEG-DASH FOR SMART DEVICES ............................. 2900
Chao-Hsien Lee ; I-Fun Chen 

 

TOWARDS AUTONOMY: COST-EFFECTIVE SCHEDULING FOR LONG-RANGE 
AUTONOMOUS VALET PARKING (LAVP) ............................................................................................................. 2906

Muhammad Khalid ; Yue Cao ; Xu Zhang ; Chong Han ; Linyu Peng ; Nauman Aslam ; Naveed Ahmad 
 

APPLICATION-LAYER OVERLAY NETWORKS FOR COMMUNICATION-BASED TRAIN 
CONTROL SYSTEMS ................................................................................................................................................... 2912

Mei Ya Chan ; Sami Baroudi ; Joseph Siu ; Jörg Liebeherr 
 

UWSIO: TOWARDS AUTOMATIC ORCHESTRATION FOR THE DEPLOYMENT OF 5G 
MONITORING SERVICES FROM BARE METAL .................................................................................................. 2918

Enrique Chirivella-Perez ; Ricardo Marco Alaez ; Jose M. Alcaraz Calero ; Qi Wang ; Juan Gutierrez-Aguado 
 

INFERRING IMPLICIT SOCIAL TIES IN MOBILE SOCIAL NETWORKS ....................................................... 2924
Ting Pi ; Lingwei Cao ; Pin Lv ; Zhili Ye ; Hao Wang 

 

A PREDICTIVE DYNAMIC POWER MANAGEMENT FOR LTE-ADVANCED MOBILE 
DEVICES ......................................................................................................................................................................... 2930

Jonathan Ah Sue ; Peter Brand ; Johannes Brendel ; Ralph Hasholzner ; Joachim Falk ; Jürgen Teich 
 

DYNAMIC MBSFN SUBFRAME ALLOCATION ALGORITHM FOR BURSTY VIDEO TRAFFIC 
IN LTE-ADVANCED NETWORK................................................................................................................................ 2936

Abdennaceur Ghandri ; Yassine Boujelben ; Maher Ben Jemaa 
 

OPTIMAL TRAFFIC SPLITTING POLICY IN LTE-BASED HETEROGENEOUS NETWORK....................... 2942
Pradnya Kiri Taksande ; Arghyadip Roy ; Abhay Karandikar 

 

MITIGATING INITIAL ACCESS CONGESTION FOR DENSE SMART METERS 
DEPLOYMENT IN LTE NETWORK .......................................................................................................................... 2948

Mohanraja Balasubramaniam ; Saahithyan Radhakrishnan ; Debabrata Das 
 

PERFORMANCE EVALUATION OF SHORTENED TRANSMISSION TIME INTERVAL IN LTE 
NETWORKS.................................................................................................................................................................... 2954

Zhening Zhang ; Yuehong Gao ; Yue Liu ; Zhidu Li 
 

ON CARRIER QPSK SIGNAL DETECTOR BASED ON SECOND ORDER CYCLIC-MOMENTS .................. 2959
Nicolas Grollier ; Sébastien Houcke 

 

OPTIMIZING HARQ FEEDBACK AND INCREMENTAL REDUNDANCY IN WIRELESS 
COMMUNICATIONS .................................................................................................................................................... 2965

Mai Zhang ; Andres Castillo ; Borja Peleato 
 

OPPORTUNISTIC EARLY DECODING FOR NB-IOT DEVICES USING LINK ABSTRACTION 
BASED ON RBIR METRIC........................................................................................................................................... 2971

Anusha Gunturu ; Ashok Kumar Reddy Chavva 
 



ON RECEPTION SAMPLING REGION OF OAM RADIO BEAMS USING CONCENTRIC 
CIRCULAR ARRAYS .................................................................................................................................................... 2977

Yang Zhang ; Huihui Zhang ; Lihua Pang ; Guangliang Ren ; Mingjie Chi ; Jiandong Li 
 

CAPACITY OF MULTIPLE ONE-BIT TRANSCEIVERS IN A RAYLEIGH ENVIRONMENT......................... 2982
Kang Gao ; J. Nicholas Laneman ; Bertrand Hochwald 

 

RADIO RESOURCE AND TRAFFIC MANAGEMENT FOR ULTRA-RELIABLE LOW LATENCY 
COMMUNICATIONS .................................................................................................................................................... 2988

Evgeny Khorov ; Artem Krasilov ; Aleksei Malyshev 
 

A NO-REFERENCE USER CENTRIC QOE MODEL FOR VOICE AND WEB BROWSING 
BASED ON 3G/4G RADIO MEASUREMENTS.......................................................................................................... 2994

V. Pedras ; M. Sousa ; P. Vieira ; M. P. Queluz ; A. Rodrigues 
 

QOE BASED SDN HETEROGENEOUS LTE AND WLAN MULTI-RADIO NETWORKS FOR 
MULTI-USER ACCESS ................................................................................................................................................. 3000

Wei Huang ; De Meng ; Jenq-Neng Hwang ; Jounsup Park ; Yiling Xu ; Wenjun Zhang 
 

REM-BASED HANDOVER ALGORITHM FOR NEXT-GENERATION MULTI-TIER 
CELLULAR NETWORKS............................................................................................................................................. 3006

Cristo Suarez-Rodriguez ; B. A. Jayawickrama ; Faouzi Bader ; E. Dutkiewicz ; Michael Heimlich 
 

RESOURCE ALLOCATION IN CACHE-ENABLED ENERGY-COOPERATIVE HETNETS............................ 3012
Bingyu Xu ; Yue Chen ; Jesús Requena Carrión ; Tiankui Zhang 

 

ON THE PERFORMANCE OF MULTI-TIER HETEROGENEOUS CELLULAR NETWORKS 
WITH IDLE MODE CAPABILITY .............................................................................................................................. 3018

Chuan Ma ; Ming Ding ; He Chen ; Zihuai Lin ; Guoqiang Mao ; David López-Pérez 
 

RESOURCE ALLOCATION IN INBAND FULL-DUPLEX TWO-TIER NETWORKS WITH 
QUALITY OF SERVICE PROVISIONING................................................................................................................. 3024

Sheyda Zarandi ; Mehdi Rasti 
 

PERFORMANCE ANALYSIS OF LAA / WI-FI COEXISTENCE: STOCHASTIC GEOMETRY 
MODEL ............................................................................................................................................................................ 3030

Amsatou Mbengue ; Yongyu Chang 
 

Author Index 




