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Technical Program

Registration

Wireless Powered Communication Networks: Architectures, Protocols, and
Applications

Abstract: This tutorial will provide a comprehensive review on the state-of-the-art research and technological developments on
the architectures, protocols, and applications of the wireless powered communication networks. The tutorial will start with an
introduction to the circuit design of wireless powered communication devices. Then the tutorial will discuss about the architecture
and protocol design issues for the wireless powered communication networks. Different wireless network architectures including
single-hop networks, multihop relay networks, centralized and decentralized networks, and multi-antenna systems for RF energy
harvesting and wireless energy transfer will be covered. Then the tutorial will delve into different physical, radio link/MAC, and
network layer protocol design issues to support and utilize wireless energy harvesting and transfer capability. Next the tutorial will
discuss about applications of energy harvesting and transfer in different wireless networking scenarios, for example, those in cellular
networks, sensor networks, cognitive radio networks, mobile ad hoc and delay tolerant networks. In addition to reviewing the existing
approaches for architecture, protocol, and application design in wireless powered communication networks, the tutorial will outline
some emerging research directions in this area.

Instructors:

Dong In Kim received the B.S. and M.S. degrees in Electronics Engineering from Seoul National University, Seoul, Korea, in 1980
and 1984, respectively, and the M.S. and Ph.D. degrees in Electrical Engineering from the University of Southern California (USC),
Los Angeles, in 1987 and 1990, respectively. From 1984 to 1985, he was Researcher with Korea Telecom Research Center, Seoul.
From 1986 to 1988, he was a Korean Government Graduate Fellow in the Department of Electrical Engineering, USC. From 1991
to 2002, he was with the University of Seoul, Seoul, leading the Wireless Communications Research Group. From 2002 to 2007, he
was a tenured Professor in the School of Engineering Science, Simon Fraser University (SFU), Burnaby, BC, Canada. From 1999 to
2000, he was a Visiting Professor at the University of Victoria, Victoria, BC. Since 2007, he has been with Sungkyunkwan University
(SKKU), Suwon, Korea, where he is a Professor and SKKU Fellow in the College of Information and Communication Engineering.
Recently he was awarded the Engineering Research Center (ERC) on Wireless Energy Harvesting and appointed the Director of ERC
by The Ministry of Science, ICT & Future Planning (MSIP), Korea. His current research interests include flexible spectrum utilization
in future cellular systems, wireless energy harvesting, and cross-layer design for interference and resource management.

Dr. Kim has served as an Editor and a Founding Area Editor of Cross-Layer Design and Optimization for the IEEE Transactions
on Wireless Communications from 2002 to 2011. From 2008 to 2011, he served as the Co-Editor-in-Chief for the Journal of
Communications and Networks. He is currently the Founding Editor-in-Chief for the IEEE Wireless Communications Letters and has
been serving as an Editor of Spread Spectrum Transmission and Access for the IEEE Transactions on Communications since 2001.

Dusit Niyato is currently an Associate Professor in the School of Computer Engineering, at the Nanyang Technological University,
Singapore. He received B.E. from King Mongkuk's Institute of Technology Ladkrabang (KMITL) in 1999. He received Ph.D. in Electrical
and Computer Engineering from the University of Manitoba, Canada in 2008. His research interests are in the area of the optimization
of wireless communication and mobile cloud computing, smart grid systems, and green radio communications.

Heterogeneous Cloud Radio Access Networks: Principles and Technologies

Abstract: Heterogeneous networks (HetNets) have attracted intense interest from both academia and industry to potentially
improve spatial reuse and coverage, thus allowing cellular systems to achieve higher data rates, while retaining the seamless
connectivity and mobility of cellular networks. However, considering the severe inter-tier interference and limited cooperative
gains resulting from the constrained and nonideal transmissions between adjacent base stations, a new paradigm for improving
both spectral efficiency and energy efficiency through suppressing inter-tier interference and enhancing the cooperative processing
capabilities is needed in the practical evolution of HetNets. Cloud computing technology has emerged as a promising solution for
providing high energy efficiency together with gigabit data rates across software defined wireless communication networks, in
which the virtualization of communication hardware and software elements place stress on communication networks and protocols.
Consequently, heterogeneous cloud radio access networks (H-CRANs) have been proposed as cost-effective potential solutions to
alleviating inter-tier interference and improving cooperative processing gains in HetNets through combination with cloud computing.

Inspired by the attractive features and potential advantages of H-CRANs, their development and deployment have been gaining
momentum in the wireless industry and research communities during the past few years. However, H-CRANs also come with their
own challenges, and there are significant technical issues that still need to be addressed for successful rollout and operation of these
networks.

In this tutorial, we will introduce the principles and technologies of H-CRAN and discuss some recent results related to the
fundamental understanding and design of H-CRANs. In conclusion, we will provide some discussions of future research topics related
to H-CRAN and how H-CRAN will play a role in 5G and beyond.

Instructors:

Tony Q.S. Quek received the B.E. and M.E. degrees in Electrical and Electronics Engineering from Tokyo Institute of Technology,
Tokyo, Japan, respectively. At Massachusetts Institute of Technology (MIT), Cambridge, MA, he earned the Ph.D. in Electrical
Engineering and Computer Science. Currently, he is an Assistant Professor with the Singapore University of Technology and Design



(SUTD). He has been actively involved in organizing and chairing sessions, and has served as Technical Program Committee (TPC)
chair and TPC member in a number of international conferences and workshops. He is serving as the PHY & Fundamentals Track
Co-Chair for IEEE WCNC in 2015, the Communication Theory Symposium Co-Chair for IEEE ICC in 2015, the PHY & Fundamentals
Track Co-Chair for IEEE EuCNC in 2015, the Communications Track Co-Chair for the IEEE ATC in 2015, and the Communication
and Control Theory Symposium Co-Chair for IEEE ICCC in 2015. He is currently an Executive Editorial Committee Member for the
IEEE Transactions on Wireless Communications, an Editor for the IEEE Transactions on Communications and the IEEE Wireless
Communications Letters. He was Guest Editor for the IEEE Signal Processing Magazine (Special Issue on Signal Processing for 5G
Evolution) in 2014 and the IEEE Wireless Communications Magazine (Special Issue on Heterogeneous Cloud Radio Access Networks)
in 2015. Dr. Quek was honored with the 2008 Philip Yeo Prize for Outstanding Achievement in Research, the IEEE Globecom 2010
Best Paper Award, the 2011 JSPS Invited Fellow for Research in Japan, the CAS Fellowship for Young International Scientists in 2011,
the 2012 IEEE William R. Bennett Prize, the 2013 IEEE SPAWC Best Student Paper Award, and the 2014 IEEE WCSP Best Paper
Award. He is a senior member of the IEEE.

Mugen Peng received the B.E. degree in Electronics Engineering from Nanjing University of Posts & Telecommunications, China
in 2000 and a PhD degree in Communication and Information System from the Beijing University of Posts & Telecommunications
(BUPT), China in 2005. After the PhD graduation, he joined in BUPT, and has become a full professor with the school of information
and communication engineering in BUPT since Oct. 2012. During 2014, he is also an academic visiting fellow in Princeton University,
USA. He is leading a research group focusing on wireless transmission and networking technologies in the Key Laboratory of Universal
Wireless Communications (Ministry of Education) at BUPT. His main research areas include wireless communication theory, radio
signal processing and convex optimizations, with particular interests in cooperative communication, radio network coding, self-
organizing network, heterogeneous network, and cloud communication. He has authored/coauthored over 50 refereed IEEE journal
papers and over 200 conference proceeding papers.

Dr. Peng is currently on the Editorial/Associate Editorial Board of the IEEE Communications Magazine, the IEEE Access, the IET
Communications, the International Journal of Antennas and Propagation (IJAP), the China Communications, and the International
Journal of Communications System (IJCS). He has been the guest leading editor for the special issues in the IEEE Wireless
Communications. Dr. Peng was a recipient of the 2014 IEEE ComSoc AP Outstanding Young Researcher Award, and the best paper
award in GameNets 2014, CIT 2014, ICCTA 2011, IC-BNMT 2010, and IET CCWMC 2009. He received the First Grade Award of
Technological Invention Award in Ministry of Education of China for his excellent research work on the hierarchical cooperative
communication theory and technologies, and the Second Grade Award of Scientific and Technical Advancement from China Institute
of Communications for his excellent research work on the co-existence of multi-radio access networks and the 3G spectrum
management.

5G Channel Measurement and Modeling

Session 1

Indoor Office Channel Measurements and Analysis of Propagation Characteristics at 14 GHz
Runquan Miao (Beijing University of Posts and Telecommunications, P.R. China); Tian Lei (Beijing
University of Posts and Telecommunications & Wireless Technology Innovation Institute, P.R.
China); Yi Zheng (China Mobile, P.R. China); Pan Tang, Fusheng Huang and Jianhua Zhang (Beijing
University of Posts and Telecommunications, P.R. China)
pp. 2199-2203

Directional Path Loss Characteristics of Large Indoor Environments with 28 GHz Measurements
Juyul Lee, Jinyi Liang, Jae-Joon Park and Myung-Don Kim (ETRI, Korea)
pp. 2204-2208

28GHz millimeter Wave Propagation Models Based on Ray-Tracing in Urban Scenario
Bolun Guo (Huawei Technologies Co., Ltd, P.R. China); Yong Wu (Huawei Technologies Co., Ltd.,
P.R. China); Meiying Yang (Huawei Technologies Co., Ltd, P.R. China); Jian Li (Huawei Technologies
Co., Ltd., P.R. China)
pp. 2209-2213

Spectrogram Analysis of Multipath Fading Channels
Matthias Pätzold (University of Agder, Norway); Neji Youssef (Ecole superieure des communications
de Tunis, Tunisia)
pp. 2214-2219

15 GHz Propagation Properties Assessed with 5G Radio Access Prototype
Peter Ökvist (Ericsson Research, Sweden); Henrik Asplund (Ericsson Research, Ericsson AB,
Sweden); Arne Simonsson and Björn Halvarsson (Ericsson, Sweden); Jonas Medbo (Ericsson
Research, Sweden); Nima Seifi (Ericsson Research & Ericsson AB, Sweden)
pp. 2220-2224

Wireless Communications in Millimeter Wave Bands

Session 1



Scheduling Schemes for Interference Suppression in Millimeter-Wave Cellular Network
Hong Li (Huawei Technologies Co., Ltd, P.R. China); Lei Huang (Huawei Technologies Co., Ltd., P.R.
China); Yi Wang (Huawei Technologies Co., Ltd, P.R. China)
pp. 2244-2248

A Millimeter Wave Channel Model with Variant Angles under 3GPP SCM Framework
Yi Wang (Huawei Technologies Co., Ltd, P.R. China); Lei Huang (Huawei Technologies Co., Ltd.,
P.R. China); Zhenyu Shi (Huawei Technologies Co., Ltd, P.R. China); Kunpeng Liu (Huawei
Technologies, Co. Ltd., Chengdu, P.R. China); Xiongfei Zou (Huawei Technologies Co., Ltd., P.R.
China)
pp. 2249-2254

BF-assisted Joint Relay Selection and Power Control for Cooperative Multicast in MmWave
Networks

Hongyun Chu and Pingping Xu (Southeast University, P.R. China); Wei Wang (Southeast University
(China), P.R. China); Chencheng Yang (Purdue University, USA); Wenxiang Zhu (Southeast
University, P.R. China)
pp. 2255-2259

Coffee Break

Wireless Powered Communication Networks: Architectures, Protocols, and
Applications

Continuation of T3.

Heterogeneous Cloud Radio Access Networks: Principles and Technologies

Continuation of T4.

5G Channel Measurement and Modeling

Session 2

45GHz propagation channel modeling for an indoor conference scenario
Jianwu Dou and Li Tian (ZTE Corporation, P.R. China); Haiming Wang (Southeast University, P.R.
China); Xi Yuan (ZTE Corporation, P.R. China); Nan Zhang (Tongji University, P.R. China); Suping
Mei (ZTE Corporation, P.R. China)
pp. 2225-2228

Path Loss Models for Urban Macro Cell Scenario at 3.35, 4.9 and 5.4 GHz
Hang Zheng (Beijing University of Posts and Telecommunications, P.R. China); Wei Li (The State
Radio Monitoring Center, P.R. China); Tian Lei (Beijing University of Posts and Telecommunications
& Wireless Technology Innovation Institute, P.R. China); Chongpeng Xu, Fusheng Huang and
Jianhua Zhang (Beijing University of Posts and Telecommunications, P.R. China)
pp. 2229-2233

Double-Directional and Dual-Polarimetric Indoor Measurements at 70 GHz
Diego Dupleich (Ilmenau University of Technology, Germany); Stephan Haefner (Technische
Universität Ilmenau, Germany); Christian Schneider (Ilmenau University of Technology, Germany);
Robert Müller (TU Ilmenau, Germany); Reiner S. Thomä (Ilmenau University of Technology,
Germany); Jian Luo and Egon Schulz (Huawei Technologies Duesseldorf GmbH, Germany); Naveed
Iqbal (Ilmenau University of Technology, Germany); Xiaofeng Lu (Huawei Technology Company,
P.R. China); Guangjian Wang (Huawei Technologies, P.R. China)
pp. 2234-2238



A Non-Stationary Geometry-Based Scattering Model for Street Vehicle-to-Vehicle Wideband
MIMO Channels

Xiaolin Liang, Xiongwen Zhao, Shu Li and Qi Wang (North China Electric Power University, P.R.
China); Jingchun Li (State Radio Monitoring Center, P.R. China)
pp. 2239-2243

Wireless Communications in Millimeter Wave Bands

Session 2

Dynamic Resource Allocation in mmWave Unified Access and Backhaul Network
Zhenyu Shi and Yi Wang (Huawei Technologies Co., Ltd, P.R. China); Lei Huang (Huawei
Technologies Co., Ltd., P.R. China); Tianxiang Wang (Huawei Technologies Co., Ltd, P.R. China)
pp. 2260-2264

Simulation Study on Millimeter Wave 3D Beamforming Systems in Urban Outdoor Multi-Cell
Scenarios Using 3D Ray Tracing

Miaomiao Dong, Wai Ming Chan and Taejoon Kim (City University of Hong Kong, Hong Kong);
Kunpeng Liu (Huawei Technologies, Co. Ltd., Chengdu, P.R. China); Huang Huang (Huawei
Technologies Co., Ltd., P.R. China); Guangjian Wang (Huawei Technologies, P.R. China)
pp. 2265-2270

AoD and AoA Tracking with Directional Sounding Beam Design for Millimeter Wave MIMO
Systems

Qiyou Duan and Taejoon Kim (City University of Hong Kong, Hong Kong); Huang Huang (Huawei
Technologies Co., Ltd., P.R. China); Kunpeng Liu (Huawei Technologies, Co. Ltd., Chengdu, P.R.
China); Guangjian Wang (Huawei Technologies, P.R. China)
pp. 2271-2276

Advanced Air Interface Techniques for 5G: Emerging Concepts and Research
Opportunities

Abstract: The exponential increase of mobile traffic due to the widespread use of smart devices, further combined with the
complexity of future wireless infrastructures in supporting more diverse applications and distributed radio resources, directly
necessitates the current intensive research efforts on the 5th Generation (5G) wireless networks worldwide. In supporting the
anticipated 1,000 times increase of the network capacity, advanced air interface techniques are essential for 5G in enabling
new spatial transmission schemes with extremely high utilization rates of distributed radio resources, tight collaboration between
heterogeneous networks, and extremely energy efficient 5G network operation.

The objective of the tutorial is to analyze the key technical aspects of 5G, identify the essential physical layer enabling technologies,
and present the emerging research opportunities on 5G. Our target audience encompasses 5G researchers from academia, industry,
government agencies and standard development bodies. We aim to bridge all stakeholders related to 5G and accelerate the ongoing
R&D efforts and standardization processes worldwide.

Part I of the tutorial will start with an overview of 5G, with a focus on the technical analysis of 5G. Specific considerations of 5G
communications will be discussed, including channel characteristics, downlink-uplink reciprocity and multi-tier architecture. In Part II
of the tutorial, key physical layer technologies for 5G will be presented. These include the essential transmission technologies (i.e.,
distributed antenna systems and massive MIMO), new waveform and training sequence designs, and channel estimation. Emerging
5G research opportunities and challenges will be discussed in Part III of the tutorial. Topics in this section cover both theoretical
and practical aspects, including channel modeling, estimation, predication, system optimization, hardware distortion impact, and
interference coordination and minimization.

Instructors:

Dr. Xianbin Wang (S'98-M'99-SM'06) is a Professor and Canada Research Chair at Western University, Canada. He received his
Ph.D. degree in electrical and computer engineering from National University of Singapore in 2001.

Prior to joining Western, he was with Communications Research Centre Canada as Research Scientist/Senior Research Scientist
between July 2002 and Dec. 2007. From Jan. 2001 to July 2002, he was a system designer at STMicroelectronics, where he
was responsible for system design for DSL and Gigabit Ethernet chipsets. His current research interests include adaptive wireless
systems, 5G networks, communications security, and distributed ICT systems. Dr. Wang has over 200 peer-reviewed journal and
conference papers on various communication system design issues, in addition to 24 granted and pending patents and several
standard contributions.

Dr. Wang was the recipient of three IEEE Best Paper Awards. He currently serves as an Associate Editor for IEEE Wireless
Communications Letters, IEEE Transactions on Vehicular Technology and IEEE Transactions on Broadcasting. He was also an editor
for IEEE Transactions on Wireless Communications between 2007 and 2011. Dr. Wang is a Senior Member of IEEE and an IEEE



Distinguished Lecturer. He was involved in a number of IEEE conferences including GLOBECOM, ICC, WCNC, VTC, ICME and CWIT,
in different roles such as symposium chair, tutorial instructor, session chair, track chair, and TPC chair.

Dr. Tadilo Endeshaw Bogale (S'09-M'14) has received a BSc degree in Electrical Engineering from Jimma University, Ethiopia.
From 2004 to 2007, he was working in Ethio Telecom, Addis Ababa, Ethiopia. He received MSc and PhD degrees in Electrical
Engineering from Karlstad University, Sweden and University Catholique de Louvain (UCL), Louvain la neuve, Belgium in 2008 and
2013, respectively. From January 2014 to October 2014, Tadilo was working as a postdoctoral researcher at the Institut National de
la Recherche Scientifique (INRS), Montreal, Canada. Since November 2014, he has been working as a joint postdoctoral researcher
with INRS and University of Western Ontario, London, Canada. Currently, he is working on assessing the potential technologies to
enable the future 5G network.

Specifically, his research focuses on the exploitation of massive MIMO and millimeter wave (mmWave) techniques for 5G network.
His research interests include hybrid Analog-digital Beamforming for massive MIMO and mmWave systems, pilot contamination
reduction for multicell massive MIMO systems, spectrum sensing and resource allocation for cognitive radio networks, robust (non-
robust) transceiver design for multiuser MIMO systems, centralized and distributed algorithms, and convex optimization techniques
for multiuser systems. He has recently organized a workshop on Cognitive Radio for 5G networks which is collocated in CROWNCOM
2015 conference. He was acting as a session chair for ICC, CISS and CROWNCOM conferences and NEWCOM# workshop. Dr. Tadilo
has also served as a TPC member on different international conferences such as PIMRC, CROWNCOM and VTC.

Dr. Fumiyuki Adachi is an IEEE Fellow and IEICE Fellow and a Professor at Tohoku University, Japan. He received the B.S. and
Dr. Eng. degrees in electrical engineering from Tohoku University, Sendai, Japan, in 1973 and 1984, respectively. In April 1973, he
joined the Electrical Communications Laboratories of NTT and conducted various types of research related to digital cellular mobile
communications. From July 1992 to December 1999, he was with NTT DoCoMo, where he led a research group on Wideband CDMA for
3G systems. Since January 2000, he has been with Tohoku University, Sendai, Japan, where he is a full Professor of Communications
Engineering at the Graduate School of Engineering.

Dr. Adachi is a pioneer in wireless communications since 1973 and has largely contributed to the design of wireless networks from
1st generation (1G) to 4G. He is an IEEE Vehicular Technology Society Distinguished Lecturer since 2012. He was a vice president
of IEICE Japan in 2014. He was a recipient of the IEEE Vehicular Technology Society Avant Garde Award 2000, IEICE Achievement
Award 2002, Thomson Scientific Research Front Award 2004, Ericsson Telecommunications Award 2008, Telecom System Technology
Award 2010, Prime Minister Invention Award 2010, KDDI Foundation Excellent Research Award 2012, and C&C Prize 2014. His
research interests include wireless signal processing for wireless access, equalization, transmit/receive antenna diversity, MIMO,
adaptive transmission, channel coding, and wireless systems. He is listed in Highly Cited Researchers 2001 (http://highlycited.com/
isihighlycited.htm#table). His recent research interests include 5G communications with a focus on distributed antenna network.

M2M Communications: Challenges, Solutions and Applications

Session 1: Analysis of Techniques for M2M Communications

Data Aggregation in Capillary Networks for Machine-to-Machine Communications
Hamidreza Shariatmadari, Prajwal Osti and Sassan Iraji (Aalto University, Finland); Riku Jäntti
(Aalto University School of Electrical Engineering, Finland)
pp. 2277-2282

Coverage Analysis of Bluetooth Low Energy and IEEE 802.11ah for Office Scenario
Piergiuseppe Di Marco (Ericsson Research, Sweden); Roman Chirikov (Ericsson AB, Sweden); Parth
Amin (Ericsson Research, Finland); Francesco Militano (Ericsson, Sweden)
pp. 2283-2287

Joint Machine-Type Device Selection and Power Allocation for Buffer-Aided Cognitive M2M
Communication

Mostafa Darabi (University of Tehran, Iran); Behrouz Maham (Nazarbayev University, Kazakhstan);
Walid Saad (Virginia Tech, USA); Abolfazl Mehbodniya and Fumiyuki Adachi (Tohoku University,
Japan)
pp. 2288-2292

Advancements in Massive MIMO

Session 1: Beamforming and CSI Feedback for Massive MIMO Systems

Adaptive Feedback Rate Control for Massive MIMO System in LTE
Runhua Chen (Datang Telecom Technology & Industry Group & China Academy of
Telecommunication Technology, USA); Qiubin Gao, Hui Li, Shaohui Sun and Rakesh Tamrakar
(China Academy of Telecommunications Technology (CATT), P.R. China); Wenhong Chen (China
Academy of Telecommunication Technology (CATT), P.R. China)
pp. 2319-2323

CSI Feedback for Massive MIMO System with Dual-Polarized Antennas
Huahua Xiao, Yijian Chen, Yu-Ngok Ruyue Li and Zhaohua Lu (ZTE Corporation, P.R. China)



pp. 2324-2328

Dual Layer Beamforming with Limited Feedback for Full-Dimension MIMO Systems
Can Liu, Wei Wang, Yongzhao Li, Mei-xia Hu and Hailin Zhang (Xidian University, P.R. China)
pp. 2329-2333

Practical Pilot Contamination Modelling and Reduction in TDD 3D-MIMO systems
Jing Jin (CMRI, P.R. China); Hui Tong (China Mobile Research Institution, P.R. China); Fei Wang
and Lijie Hu (China Mobile Research Institute, P.R. China); Xueying Hou (Wireless Communication
Research Institute of China Mobile Communications Coporation, P.R. China); Qixing Wang (CMCC,
P.R. China); Guangyi Liu (Research Institute of China Mobile, P.R. China)
pp. 2334-2338

9th International WDN Workshop on Cloud Cooperated Heterogeneous
Cellular Networks for 5G

Session 1

Obstacle Avoidance Cell Discovery using mm-waves Directive Antennas in 5G Networks
Antonio Capone and Ilario Filippini (Politecnico di Milano, Italy); Vincenzo Sciancalepore (NEC
Europe Ltd. & Politecnico di Milano, Germany); Denny Tremolada (Politecnico di Milano, Italy)
pp. 2349-2353

Performance evaluation of the Isolated MmWave Small Cell
Alexander Maltsev (Intel Corporation & University of Nizhny Novgorod, Russia); Ilya Bolotin and
Andrey Pudeyev (Intel, Russia); Gregory Morozov and Alexei Davydov (Intel Corp., Russia)
pp. 2354-2358

Cell and User Virtualization for Ultra Dense Network
Yu-Ngok Ruyue Li, Peng Hao, Feng Xie, Huahua Xiao and Min Ren (ZTE Corporation, P.R. China)
pp. 2359-2363

Coffee Break

Registration

Advanced Air Interface Techniques for 5G: Emerging Concepts and Research
Opportunities

Continuation of T8.

M2M Communications: Challenges, Solutions and Applications

Session 2: LTE-based M2M Communications

Overview of LTE Enhancements for Cellular IoT
Rapeepat Ratasuk, Nitin Mangalvedhe and Amitava Ghosh (Nokia Networks, USA)
pp. 2293-2297

LTE-Direct vs. WiFi-Direct for Machine-Type Communications over LTE-A Systems
Massimo Condoluci (King's College London & Centre for Telecommunications Research, United
Kingdom); Leonardo Militano (Mediterranea University of Reggio Calabria, Italy); Antonino Orsino
(University Mediterranea of Reggio Calabria, Italy); Jesus Alonso-Zarate (Centre Tecnologic de
Telecomunicacions de Catalunya - CTTC, Spain); Giuseppe Araniti (University Mediterranea of
Reggio Calabria, Italy)
pp. 2298-2302

Analysis of Transmission Methods for Ultra-Reliable Communications
Hamidreza Shariatmadari and Sassan Iraji (Aalto University, Finland); Riku Jäntti (Aalto University
School of Electrical Engineering, Finland)



pp. 2303-2308

A Study on LTE-A RACH Performance in M2M Communication Under Interference
Fatemah A. Alsewaidi (University of Bristol & University of Bristol, United Kingdom); Dritan Kaleshi
and Angela Doufexi (University of Bristol, United Kingdom)
pp. 2309-2313

Contention Resolution Queues for Massive Machine Type Communications in LTE
Andres Laya (KTH Royal Institute of Technology, Sweden); Luis Alonso (Universidad Politecnica de
Catalunya-BarcelonaTECH & Telecommunications and Aerospatial Engineering School of
Castelldefels, Spain); Jesus Alonso-Zarate (Centre Tecnologic de Telecomunicacions de Catalunya -
CTTC, Spain)
pp. 2314-2318

Advancements in Massive MIMO

Session 2: Practical 3D Massive MIMO System

Field Trial and Future Enhancements for TDD Massive MIMO Networks
Wanchun Zhang, Jiying Xiang, Yu-Ngok Ruyue Li, Yuxin Wang, Yijian Chen, Peng Geng and
Zhaohua Lu (ZTE Corporation, P.R. China)
pp. 2339-2343

3D Beamforming for Capacity Boosting in LTE-Advanced System
Hyoungju Ji (Seoul National University & Samsung Electronics. Co., Ltd, Korea); Byungju Lee
(Purdue University, USA); Byonghyo Shim (Seoul National University, Korea); Young-Han Nam
(Samsung Research America, USA); Youngwoo Kwak (Samsung Electronics & DMC R&D Center,
Korea); Hoondong Noh (Samsung Electronics Co. Ltd., Korea); Cheolkyu Shin (Korea Advanced
Institute of Science and Technology (KAIST), Korea)
pp. 2344-2348

9th International WDN Workshop on Cloud Cooperated Heterogeneous
Cellular Networks for 5G

Session 2

Dynamic cell activation and user association for green 5G heterogeneous cellular networks
Gia Khanh Tran (Tokyo Institute of Technology, Japan); Hidekazu Shimodaira (Tokyo Institute of
Technorogy, Japan); Roya Ebrahim Rezagah (Tokyo Institute of Technology, Japan); Kei Sakaguchi
(Osaka University & Tokyo Institute of Technology, Japan); Kiyomichi Araki (Tokyo Institute of
Technology, Japan)
pp. 2364-2368

Joint Base Station Operation and User Association in Cloud Based HCNs with Hybrid Energy
Sources

Hongzhang Xu, Tiankui Zhang and Zhimin Zeng (Beijing University of Posts and
Telecommunications, P.R. China); Dantong Liu (Queen Mary University of London, United Kingdom)
pp. 2369-2373

Optimal Macrocell Partitioning for Redistributed Fractional Frequency Reuse in Heterogeneous
Networks

Zehua Wang (Beijing University of Posts and Telecommunications, P.R. China); Xiaodong Xu
(Beijing University of Posts and Telecommunications & Wireless Technology Innovation Institute,
P.R. China); Rao Zhang (Beijing University of Posts and Telecomunications, P.R. China)
pp. 2374-2378



Welcome Reception

Registration

Opening Ceremony

Keynote 1: BATS: Network Coding in Action

Abstract: Network coding can significantly improve the transmission rate of communication networks with packet loss compared with
routing. However, using network coding usually incurs higher computational and storage costs in the network devices and terminals.
For example, some network coding schemes require the computational and/or storage capabilities of an intermediate network node
to increase linearly with the number of packets for transmission, making them difficult to be implemented in a router-like device that
has only constant computational and storage capabilities.

In this talk, we introduce BATS code, which enables a digital fountain approach to resolve the above issue. BATS code is a coding
scheme that consists of an outer code and an inner code. The outer code is a matrix generation of a fountain code. It works
with the inner code which comprises random linear coding at the intermediate network nodes. BATS codes preserve such desirable
properties of fountain codes as ratelessness and low encoding/decoding complexity. The computational and storage capabilities of
the intermediate network nodes required for applying BATS codes are independent of the number of packets for transmission. It has
been verified theoretically for certain special cases and demonstrated numerically for general cases that BATS codes can achieve
rates very close to optimality.

Biography: Raymond W. Yeung obtained his PhD in electrical engineering from Cornell University. Since 1991, he has been with The
Chinese University of Hong Kong, where he is now Choh-Ming Li Professor of Information Engineering and Co-Director of Institute of
Network Coding.

His research interests include information theory and network coding. He is the author of the textbooks A First Course in Information
Theory (Kluwer Academic/Plenum 2002) and its revision Information Theory and Network Coding (Springer 2008), which have been
adopted by over 80 institutions around the world. In spring 2014, based on his second book, he gave the first MOOC on information
theory on Coursera that reached over 25,000 students.

Dr. Yeung was a member of the Board of Governors of the IEEE Information Theory Society. He was General Chair of the First and the
Fourth Workshops on Network, Coding, and Applications (NetCod 2005, 2008), a Technical Co-Chair for the 2006 IEEE International
Symposium on Information Theory, a Technical Co-Chair for the 2006 IEEE Information Theory Workshop, and a General Co-Chair
of the 2015 IEEE International Symposium on Information Theory. He currently serves as an Editor-at-Large of Communications in
Information and Systems, an Editor of Foundation and Trends in Communications and Information Theory and of Foundation and
Trends in Networking, and was an Associate Editor for Shannon Theory of the IEEE Transactions on Information Theory.

He was a recipient of the Best Paper Award (Communication Theory) of the 2004 International Conference on Communications,
Circuits and System, the 2005 Research Award of the Alexander von Humboldt Foundation in 2007. He will be a recipient of the
2016 IEEE Eric E. Sumner Award. He was a consultant in a project of Jet Propulsion Laboratory, Pasadena, CA, for salvaging the
malfunctioning Galileo Spacecraft. He is a Fellow of the IEEE and the Hong Kong Institution of Engineers.

Coffee Break

Registration

Industrial Panel 1: 5G: Opportunities and Challenges in Air Interface, Media
Access and Resource Allocation

The insatiable demand for media rich content and the increasing availability of advanced devices such as smart phones, tablets,
etc., is forcing the mobile communications eco system to start in earnest to consider next generation systems to address these
needs. Some of the options being mentioned as ingredients for such 5th Generation mobile radio systems include Small Cells,
HetNets, Carrier Aggregation, Machine-to-Machine, Internet-of-Things, Relays, Device-to-Device and operation in the millimeter
wave spectrum range, among others. In this panel we will discuss the main aspects driving the evolution with an emphasis on the
Air Interface, Media Access and Resource Allocation. Key questions to be address by the panellist include:

• What are the critical services and features requiring a new air interface beyond LTE-A?
• What are the elements of a Media Access optimized for M2M and IoT?
• Can Resource Allocation be optimized across the wide variety of expected 5G services?

Organizer/Moderator: Reinaldo Valenzuela, Bell Labs, Alcatel-Lucent, USA

Panelists:



• Jilei Hou, Qualcomm Research China, China
• Chih-Lin I, China Mobile Research Institute, China
• Vincent Lau, Hong Kong University of Science and Technology, Hong Kong
• Rapeepat Ratasuk, Nokia Networks, USA
• Nelson Sollenberger, Broadcom, USA

Cognitive Radio MAC

Spectrum Sharing in RF-Powered Cognitive Radio Networks using Game Theory
Yuanye Ma (University of Sydney, Australia); He Chen (The University of Sydney, Australia); Zihuai
Lin (University of Sydney, Australia); Branka Vucetic (The University of Sydney, Australia); Xu Li
(Beijing Jiaotong University, P.R. China)
pp. 992-996

Full-Duplex Based Spectrum Sharing in Cognitive Two-Way Relay Networks
Na Li, Yong Li and Tingting Wang (Beijing University of Posts and Telecommunications, P.R. China);
Mugen Peng (Beijing University of posts & Telecommunications, P.R. China); Wenbo Wang (Beijing
University of Posts and Telecommunications, P.R. China)
pp. 997-1001

On the Performance of Spectrum Sensing in Cognitive Vehicular Networks
Xiaomin Qian and Li Hao (Southwest Jiaotong University, P.R. China)
pp. 1002-1006

An Optimal Spectrum Sharing Method for MIMO Cognitive Radio Networks
Bo Chen, Minjian Zhao, Ming Lei and Lei Zhang (Zhejiang University, P.R. China)
pp. 1007-1011

Spectrum-Sculpting-Aided Interference Avoidance for OFDM-based Cognitive Networks
Yi Ren, Dong Liu, Chao Wang, Fuqiang Liu and Erwu Liu (Tongji University, P.R. China)
pp. 1012-1017

Admission Control and Load Balancing

A Dynamic Access Class Barring Scheme to balance Massive Access Requests among Base
Stations over the Cellular M2M Networks

Lilatul Ferdouse and Alagan Anpalagan (Ryerson University, Canada)
pp. 1283-1288

Distributed Load Balancing for Internet of Things by using Li-Fi and RF Hybrid Network
Yunlu Wang, Xiping Wu and Harald Haas (The University of Edinburgh, United Kingdom)
pp. 1289-1294

Double Auction and Negotiation for Dynamic Resource Allocation with Elastic Demands
Yue Yang (Northeastern University China, P.R. China); Shiqiang Wang (Imperial College London,
United Kingdom); Qingyang Song and Lei Guo (Northeastern University, P.R. China); Abbas
Jamalipour (University of Sydney, Australia)
pp. 1295-1299

Dynamic Load Balancing for Delay CDF α-Percentile Optimization with a Global View
Xinyao Qu, Yuyao Duan and Weihua Liu (Institution of Information Engineering, University of
Chinese Academy of Science, P.R. China); Yongming Wang (Institute of Information Engineering,
Chinese Academy of Sciences, P.R. China)
pp. 1300-1304

Reducing Signaling Overload: Flexible Capillary Admission Control for Dense MTC over LTE
Networks

Mohammad Istiak Hossain and Andres Laya (KTH Royal Institute of Technology, Sweden);
Francesco Militano (Ericsson, Sweden); Sassan Iraji (Aalto University, Finland); Jan Markendahl
(Royal Institute of Technology, Sweden)
pp. 1305-1310



BAN, WPAN and Ad-Hoc Networks

Directional antennas improve the link-connectivity of interference limited ad hoc networks
Orestis Georgiou and Shanshan Wang (Toshiba Telecommunications Research Laboratory, United
Kingdom); Mohammud Z Bocus (Toshiba Research Europe Ltd, United Kingdom); Carl P Dettmann
(University of Bristol, United Kingdom); Justin P Coon (University of Oxford, United Kingdom)
pp. 1311-1316

Investigation of Spatial Sharing Enhancement in Multi-hop 60GHz mmWave WPANs
Ran Cai, Danpu Liu and Fangfang Yin (Beijing University of Posts and Telecommunications, P.R.
China)
pp. 1317-1322

Self-Organization Amongst Multiple Co-existing Wireless Body Area Networks
Samaneh Movassaghi (Australian National University & NICTA, Australia); Akbar Majidi (Gazi,
Turkey); David B Smith (National ICT Australia, Australia); Mehran Abolhasan (University of
Technology Sydney, Australia); Abbas Jamalipour (University of Sydney, Australia)
pp. 1323-1327

Sensitivity Analysis of Human Phantom Models for Accurate In-Body Path-Loss Model
Development

Perzila Ara, Shaokoon Cheng, Michael Heimlich and Eryk Dutkiewicz (Macquarie University,
Australia)
pp. 1328-1332

Beyond LTE Solutions

DTLS Performance in Duty-Cycled Networks
Mališa Vučinić (University of Grenoble, France); Bernard Tourancheau (LIG UMR 5217 & Grenoble
Alps University, France); Thomas Watteyne (Inria & Linear Technology, Dust Networks Product
Group, France); Franck Rousseau (Grenoble INP / LIG & University of Grenoble / Grenoble
Informatics Laboratory, France); Andrzej Duda (Grenoble Institute of Technology, France); Roberto
Guizzetti and Laurent Damon (STMicroelectronics, France)
pp. 1333-1338

LTE Over Copper - Potential and Limitations
Yezi Huang and Eduardo Medeiros (Lund University, Sweden); Nilma Fonseca (Universidade Federal
do Pará, Brazil); Stefan Höst and Thomas Magesacher (Lund University, Sweden); Per-Erik Eriksson
and Chenguang Lu (Ericsson Research, Sweden); Per Ödling (Lund University, Sweden); Per Ola
Börjesson (Dept. of Electrical and Information Technology Lund University, Sweden)
pp. 1339-1343

Resilience of LTE Networks against Smart Jamming Attacks: Wideband Model
Farhan M. Aziz (Georgia Institute of Technology, USA); Jeff Shamma (Georgia Institute of
Technology & King Abdullah University of Science and Technology (KAUST), USA); Gordon Stüber
(Georgia Institute of Technology, USA)
pp. 1344-1348

Sleep Mode Operations with Relaxed and Stringent QoS Requirements
Eunmi Chu (Korea Advanced Institute of Science and Technology, Korea); Nah-Oak Song (Korea
Advanced Institute of Science and Technology (KAIST), Korea); Dan Keun Sung (Korea Advanced
Institute of Science and Technology, Korea)
pp. 1349-1353

On the Performance of Non-Orthogonal Multiple Access in Visible Light Communication
Liang Yin, Xiping Wu and Harald Haas (The University of Edinburgh, United Kingdom)
pp. 1354-1359



Cellular Networks and LTE Techniques

Adaptive Coverage Control using Cell-specific Beamforming based on Throughput Prediction
Daisuke Matsuo, Motoki Morita, Takahiro Nobukiyo and Yasuhiko Matsunaga (NEC Corporation,
Japan)
pp. 1360-1364

Dynamic Selection for CoMP-JT over Correlated MIMO Channel with Open Loop Precoding and
IRC Receiver for LTE-A

Heba Ahamed (Pharos university -alexandria, Egypt); Essam Sourour and Hassan Elkamchouchi
(Faculty of Engineering, Egypt)
pp. 1365-1369

Providing Extreme Mobile Broadband Using Higher Frequency Bands, Beamforming, and Carrier
Aggregation

Fredrik Athley (Ericsson AB, Sweden); Sibel Tombaz (Ericsson Research, Sweden); Eliane Semaan
(Ericsson, Sweden); Claes Tidestav (Ericsson Research, Sweden); Anders Furuskar (Ericsson AB,
Sweden)
pp. 1370-1374

System Level Performance of Uplink Transmission in Split-PHY processing architecture with
Joint Reception for Future Radio Access

Naotaka Shibata, Kenji Miyamoto, Shigeru Kuwano, Jun Terada and Akihiro Otaka (NTT
Corporation, Japan)
pp. 1375-1379

A Novel Dynamic Inter-Cell Interference Coordination Technique for LTE Networks
Mohamad Yassin (University of Rennes 1 & Saint-Joseph University, France); Youssef Dirani (Saint
Joseph University (USJ), Lebanon); Marc Ibrahim (Saint Joseph University & Saint Joseph
University - ESIB, Lebanon); Samer Lahoud (IRISA, University of Rennes 1, France); Dany Mezher
(Saint Joseph University, Lebanon); Bernard Cousin (University of Rennes 1 & IRISA Research
Laboratory, France)
pp. 1380-1385

Cognitive and Relaying Systems

Degrees of Freedom of MIMO Cognitive Interference Channel with User Cooperation
Shi-Lei Zhu and Sheng Wang (Zhengzhou Information Science and Technology Institute, P.R.
China); You Zhou and Nae Zheng (Zhengzhou Institute of Information Science and Technology,
P.R. China); Hanying Hu (Institute of Information Science and Technology, P.R. China)
pp. 1-6

Secured Chaotic Cognitive Radio System Using Advanced Encryption Standard
Lin Zhang (Sun Yat-sen University & SYSU-CMU Shunde International Joint Research Institute, P.R.
China); Jiaolong Yu (Sun Yat-sen University, P.R. China); Zhiqiang Wu (Wright State University,
USA)
pp. 7-11

Combination of Spectrum Allocation and Multi-relay Selection in Overlay Cognitive Radio
Network

Yanbo Wang, Caili Guo, Xuekang Sun and Chunyan Feng (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 12-16

On achievable Rates of Interference and Cognitive Channels with a Relay
Marwen Zorgui (King Abdullah University of Science and Technology, Saudi Arabia); Zouheir Rezki
(King Abdullah University of Science and Technologie (KAUST), Saudi Arabia); Mohamed-Slim
Alouini (King Abdullah University of Science and Technology (KAUST), Saudi Arabia)
pp. 17-22

Performance Analysis of Multi-path Relay Channels with Source Power Adaptation
Qiang Li and Yafei Zhao (Huazhong University of Science and Technology, P.R. China); Ashish
Pandharipande (Philips Research Laboratories, The Netherlands); Ge Xiaohu (Huazhong University



of Science & Technology, P.R. China); Jie Zhang (University of Sheffield, Dept. of Electronic and
Electrical Engineering, United Kingdom)
pp. 23-28

MIMO I

Joint Spatial Channel and Coupling Impedance Matrices Estimation in Compact MIMO Systems:
The Use of Adaptive Loads

Yahia Hassan (ETHZ, Switzerland); Armin Wittneben (ETH Zurich, Switzerland)
pp. 29-33

Adaptive Codebook Precoder Employing Kalman Filter for Time-Varying MIMO Channels
Huiyu Ye, Kazuhiko Fukawa, Yuyuan Chang and Hiroshi Suzuki (Tokyo Institute of Technology,
Japan)
pp. 34-38

The Impact of Feedback on Linear Precoding for the Two-User Uplink MIMO Channel with a
Zero Forcing Equalizer

Dzevdan Kapetanovic (Ericcson, Sweden); Leif R Wilhelmsson and Thomas Nilsson (Ericsson AB,
Sweden)
pp. 39-44

Configuration Selection and Precoder Design for Spatial Modulation in Multicast MIMO Systems
Ming-Chun Lee and Wei-Ho Chung (Academia Sinica, Taiwan)
pp. 45-50

Efficient Feedback for MIMO Channels with Time and Spatial Correlation
Yuan-Pei Lin and Sz-Kai Tsai (National Chiao Tung University, Taiwan)
pp. 51-54

OFDM and Multi-Carrier Transmission I

Performance Analysis of Two-Path Transmission Technique for Intercarrier Interference
Cancellation in OFDM Systems

Weiqiang Pan, Yingzheng Han, Guoqiang Deng and Peijun Zhong (South China University of
Technology, P.R. China)
pp. 55-60

Static Sequence Assisted Out-of-Band Power Suppression for DFT-s-OFDM
Fumihiro Hasegawa, Shintaro Shinjo, Akihiro Okazaki and Atsushi Okamura (Mitsubishi Electric
Corporation, Japan); Loic Brunel and David Mottier (Mitsubishi Electric R&D Centre Europe, France)
pp. 61-66

Parallel Two-Way Relaying in Cooperative OFDMA Cellular Systems
Jin Sai and Li Ping (City University of Hong Kong, Hong Kong)
pp. 67-71

A Low-Cost Blind Estimation of I/Q Imbalance in OFDM Systems in the Presence of CFO
Tzu-Chiao Lin and See-May Phoong (National Taiwan University, Taiwan)
pp. 72-76

PAPR Reduction of OFDM Through Pilot Shifting
Md. Sakir Hossain and Tetsuya Shimamura (Saitama University, Japan)
pp. 77-82

Multimedia

Energy-efficient HTTP Adaptive Streaming for High-Quality Video over HetNets
Yunmin Go (POSTECH, Korea); Oh Chan Kwon (Samsung Electronics, Korea); Hwangjun Song
(POSTECH (Pohang University of Science and Technology), Korea)
pp. 2072-2076



User-Oriented QoE-Driven Server Selection for Multimedia Service Provisioning in Content
Distribution Networks

Sha Yuan and Tao Lin (Institute of Information Engineering, Chinese Academy of Sciences, P.R.
China); Shuotian Bai (University of Chinese Academy of Sciences, P.R. China); Song Ci (University
of Nebraska-Lincoln, USA)
pp. 2077-2082

Popularity Prediction in Content Delivery Networks
Nesrine Ben Hassine (INRIA, France); Dana Marinca (UVSQ, France); Pascale Minet (INRIA,
France); Barth Dominique (University of Versailles, France)
pp. 2083-2088

Efficient Multicast Algorithm for Scalable Video Coding in Software-Defined Networking
Jang-Ping Sheu, Che-Wei Chang and Yeh-Cheng Chang (National Tsing Hua University, Taiwan)
pp. 2089-2093

Lunch

Energy Efficient MAC

Energy-Efficient Resource Block Allocation for Licensed-Assisted Access
Qimei Chen and Guanding Yu (Zhejiang University, P.R. China); Rui Yin (Zhejiang Gongshang
University & Georgia Institute of Technology, P.R. China); Amine Maaref (Huawei Technologies
Canada, Canada); Geoffrey Li (Georgia Tech, USA); Aiping Huang (Zhejiang University, P.R. China)
pp. 1018-1023

An Energy Efficient Hybrid Interference-Resilient Frame Fragmentation for Wireless Sensor
Networks

Ammar Meer (King Abdullah University of Science and Technology, Saudi Arabia); Anas Daghistani
(Umm Al-Qura University (UQU) & King Abdullah University of Science and Technology (KAUST),
Saudi Arabia); Basem Shihada (KAUST, Saudi Arabia)
pp. 1024-1029

QoE-driven Energy Efficiency Promotion for Mobile Video Service
Chunlei Xie, Xin Zhang and Yijie Li (Beijing University of Posts and Telecommunications, P.R.
China); Bingjun Han (China Academy of Telecommunication Research of MIIT, P.R. China)
pp. 1030-1035

Min-Max Energy-Efficiency Analysis of Green Multiuser Wireless Systems
Muhammad Naeem, Alagan Anpalagan and Muhammad Jaseemuddin (Ryerson University, Canada)
pp. 1036-1039

Multi-objective Bandwidth and Power Allocation for Energy-Efficient Uplink Communications
Lukai Xu, Guanding Yu, Yuhuan Jiang and Qimei Chen (Zhejiang University, P.R. China)
pp. 1040-1045

Coding

A Differential Space-Time Coding Scheme for Cooperative Spectrum Sensing in Cognitive Radio
Networks

Yusuf Idris Abdulkadir, Nnamdi Nwanekezie, Oluyomi Simpson and Yichuang Sun (University of
Hertfordshire, United Kingdom)
pp. 1386-1391

A new Architecture for High Throughput, Low Latency NB-LDPC Check Node Processing
Philipp Schläfer (University of Kaiserslautern & Creonic GmbH, Germany); Vladimir Rybalkin and
Norbert Wehn (University of Kaiserslautern, Germany); Matthias Alles and Timo Lehnigk-Emden
(Creonic GmbH, Germany); Emmanuel Boutillon (Université de Bretagne Sud, France)
pp. 1392-1397



Raptor Codes-based Energy-efficient Multipath Multimedia Transport Protocol over HetNets
Oh Chan Kwon (Samsung Electronics, Korea); Yunmin Go (POSTECH, Korea); Kyung-Ah Chang,
Sang-bum Suh and Hyogun Lee (Samsung Electronics, Korea); Hwangjun Song (POSTECH (Pohang
University of Science and Technology), Korea)
pp. 1398-1402

Cross-Layer Design of Raptor Codes for Video Multicast over 802.11n MIMO Channels
Berna Bulut, Evangelos Mellios, Denys Berkovskyy, Farah Abdul Rahman, Angela Doufexi and
Andrew Nix (University of Bristol, United Kingdom)
pp. 1403-1408

Latency Reduction for LTE/LTE-A Turbo-Code decoders by On-the-fly calculation of CRC
Stefan Weithoffer and Norbert Wehn (University of Kaiserslautern, Germany)
pp. 1409-1414

Cognitive Radio Networks and Spectrum Sharing

Coalition Formation Based Malicious User Detection Scheme in Cognitive Radio Networks
Xiaoge Huang, Liping Chen and Qianbin Chen (Chongqing University of Posts and
Telecommunications, P.R. China); Bin Shen (Chongqing University of Posts and
Telecommunications (CQUPT), P.R. China)
pp. 1415-1419

Green Collaboration in Cognitive Radio Cellular Networks with Roaming and Spectrum Trading
Lokman Sboui (King Abdullah University of Science and Technology (KAUST), Saudi Arabia); Hakim
Ghazzai (Qatar Mobility Innovations Center & QMIC, Qatar); Zouheir Rezki (King Abdullah
University of Science and Technologie (KAUST), Saudi Arabia); Mohamed-Slim Alouini (King
Abdullah University of Science and Technology (KAUST), Saudi Arabia)
pp. 1420-1425

Joint estimating based location and state of mobile primary user in spectrum sensing
Yijiang Nan (Beijing University of Posts and Telecommunications, P.R. China); Bin Li (Beijing
University of Posts and Telecommunications & Key Lab of Universal Wireless Communications, MOE,
P.R. China); Chenglin Zhao (Beijing University of Posts and Telecommunications, P.R. China)
pp. 1426-1431

Joint Power Splitting and Resource Allocation with QoS Guarantees in RF-harvesting-Powered
Cognitive OFDM Relay Systems

Xiang Wang, Wenjun Xu, Shengyu Li and Jiaru Lin (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 1432-1436

Time domain spectrum sharing with wireless power transfer in cognitive radio network
Zhiyuan Yu, Chao Zhai and Ju Liu (Shandong University, P.R. China)
pp. 1437-1441

Content-Centric Networking and Self Organized Networks

A Tracker-based Cache Utilization Strategy in CCN
Hongbao Liu, Wu Muqing, Qian Hu, Peng Li and Ning Wang (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 1442-1446

Delay-Optimized Small World Model For Base Station Caching
Zhendong Wang (Beijing University of Posts and Telecommunications, P.R. China); Mugen Peng
(Beijing University of posts & Telecommunications, P.R. China); Dongyong Chen (Beijng University
of Posts and Telecommunications, P.R. China); Yong Li (Beijing University of Posts and
Telecommunications, P.R. China); Jinhe Zhou (Beijing Information Science and Technology
University, P.R. China)
pp. 1447-1452



Objective-Driven Coordination in Self-Organizing Networks
Christoph Frenzel (University of Augsburg & Nokia, Germany); Lars Christoph Schmelz (Nokia,
Germany); Henning Sanneck (Nokia Networks, Germany); Bernhard Bauer (University of Augsburg,
Germany)
pp. 1453-1458

SON Conflict Diagnosis in Heterogeneous Networks
Ovidiu Iacoboaiea (OrangeLabs and Telecom ParisTech, France); Berna Sayrac and Sana Ben
Jemaa (Orange Labs, France); Pascal Bianchi (Telecom Paristech - LTCI, France)
pp. 1459-1463

Feature-Based Content Dissemination Process in Opportunistic Networks
Mona Zehni, Golnoosh Elhami and Mohammad Reza Pakravan (Sharif University of Technology,
Iran)
pp. 1464-1469

Coverage, Connectivity and Load Balancing in Wireless Networks

Cost-Effective Optimal Gateway Selection for Decentralized Mobile Networks
Xi Ke, Xiaodong Xu and Yi Zhang (Beijing University of Posts and Telecommunications, P.R. China)
pp. 1470-1475

Estimating Density of Wireless Networks in Practice
Alperen Eroğlu (Middle East Technical Universtity, Turkey); Ertan Onur and Halit Oğuztüzün (Middle
East Technical University, Turkey)
pp. 1476-1480

Local Connectivity of Wireless Networks with Directional Antennas
Yuanyuan Wang and Hong-Ning Dai (Macau University of Science and Technology, Macao); Qiu
Wang (Macau University of Science and Technology, P.R. China); Xuran Li (Macau University of
Science and Technology, Macao); Qinglin Zhao (Macau University of Science and Technology, P.R.
China); Chak Fong Cheang (Macau University of Science and Technology, Macao)
pp. 1481-1486

On Percolation Connectivity of Large Scale Wireless Networks with Directional Antennas
Hong-Ning Dai (Macau University of Science and Technology, Macao); Raymond Chi-Wing Wong
(Hong Kong University of Science and Technology, Hong Kong); Wei Zhang (The University of New
South Wales, Australia); Liqun Fu (ShanghaiTech University, Sweden)
pp. 1487-1492

Fair decisions in shared multi-operator mobile networks
Markus Gruber (Alcatel-Lucent, Bell Labs, Germany); Sem Borst (Alcatel-Lucent, Bell Labs &
Eindhoven University of Technology, USA)
pp. 1493-1497

Channel Estimation

Superimposed Training-aided Channel Estimation for Massive MIMO Uplink: High Mobility Case
Xianda Wu (South China Normal University, P.R. China); Jiapeng Qiu and Yili Sun (Sonth China
Normal University, P.R. China); Zhang Han (South China Normal University, P.R. China)
pp. 83-88

Comparing IDMA and NOMA with Superimposed Pilots based Channel Estimation in Uplink
Yejian Chen (Alcatel-Lucent, Bell Laboratories, Germany); Joerg Schaepperle (Alcatel-Lucent,
Germany); Thorsten Wild (Alcatel-Lucent Bell Labs, Germany)
pp. 89-94

Soft Decision-Directed Channel Estimation for Multiuser MIMO Systems
Sunho Park (Seoul National University, Korea); Jun Won Choi (Hanyang University, Korea);
Keonkook Lee (Samsung Electronics, Korea); Byonghyo Shim (Seoul National University, Korea)
pp. 95-99



A Guard Interval Assisted OFDM Symbol-Based Channel Estimation for Rapid Time-Varying
Scenarios in IEEE 802.11p

Priya Aggarwal (Indraprastha Institute of Information Technology, Delhi, India); Anubha Gupta
(Indraprastha Institute of Information Technology Delhi, India); Vivek A Bohara (Indraprastha
Institute of Information Technology, Delhi (IIIT-Delhi), India)
pp. 100-104

Robust 2D+1D Adaptive Channel Estimation Scheme in OFDM Systems
Mohammed Almoneer (German University in Cairo, Germany); Christian Rohde (Fraunhofer
Institute for Integrated Circuits IIS, Germany); Khaled Mohamed Shawky Hassan (German
University in Cairo (GUC), Egypt); Wolfgang Gerstacker (University of Erlangen-Nuernberg,
Germany)
pp. 105-110

Channel Coding, Modulation and ARQ I

Network Coded Non-Binary LDGM Codes Based on Lattices for a Multi-Access Relay System
Yuanye Ma, Zihuai Lin and Jun Li (University of Sydney, Australia); Guoqiang Mao (The University
of Technology, Sydney, Australia); Branka Vucetic (The University of Sydney, Australia)
pp. 111-115

Joint Weighted Bit-Flipping Decoder for use in Diversity Network Coding
Heather King and Mark F. Flanagan (University College Dublin, Ireland)
pp. 116-120

Mitigating Doppler Effects on Physical-layer Network Coding in VANET
Lingfu Xie and Ivan Wang-Hei Ho (The Hong Kong Polytechnic University, Hong Kong); Soung
Chang Liew and Lu Lu (The Chinese University of Hong Kong, Hong Kong); Francis C.M. Lau (The
Hong Kong Polytechnic University, Hong Kong)
pp. 121-126

Recursive Encoding Of Spatially Coupled LDPC Codes With Arbitrary Rates
Junyang Ma, Zhongwei Si, Zhiqiang He and Kai Niu (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 127-131

Asymptotic Performance Analysis of Protograph LDPC-Coded STBC Systems in Fading Channels
Yi Fang (Guangdong University of Technology, P.R. China); Guojun Han (Nanyang Technological
University & Guangdong University of Technology, Singapore); Pingping Chen (Fuzhou University,
P.R. China); Yong Liang Guan and Guoan Bi (Nanyang Technological University, Singapore)
pp. 132-137

Cellular Networks I

How Much Can White-Fi Networks Deliver To Cellular Operators ?
Reham Almesaeed (University Of Bristol, United Kingdom); Nor Fadzilah Abdullah (Universiti
Kebangsaan Malaysia & Centre for Communications Research, Malaysia); Angela Doufexi and
Andrew Nix (University of Bristol, United Kingdom)
pp. 138-142

Opportunistic Interference Alignment with 1-Bit Feedback in 3-Cell Interference Channels
Zhinan Xu (FTW Telecommunications Research Center Vienna, Austria); Mingming Gan (FTW,
Telecommunications Research Center Vienna, Austria); Thomas Zemen (AIT Austrian Institute of
Technology GmbH, Austria)
pp. 143-147

Physical Layer Security in Cellular Networks under Modified MHCPP Model
Yohannes Jote Tolossa (Jacobs University Bremen, Germany); Satyanarayana Vuppala (University
of Edinburgh, United Kingdom); Giuseppe Abreu (Jacobs University Bremen, Germany)
pp. 148-153



Multi-Carrier CDMA System for Cellular Mobile Communication with Two-Way Path-Adapted
Array Antennas - A Path Modeled Design -

Kohji Itoh and Kenji Ueda (Tokyo University of Science, Japan)
pp. 154-159

Channel Prediction for Multiuser Downlink LTE-TDD Systems
Qinxin Liu (Imperial College London, United Kingdom)
pp. 160-165

Channel Modeling I

The eta - \mu / Inverse Gamma Composite Fading Model
Seong Ki Yoo (Queen's University Belfast, United Kingdom); Paschalis C. Sofotasios (Tampere
University of Technology & Aristotle University of Thessaloniki, Finland); Simon Cotton (Queen's
University, Belfast, United Kingdom); Michail Matthaiou (Queen's University Belfast, United
Kingdom); Mikko Valkama (Tampere University of Technology, Finland); George K. Karagiannidis
(Aristotle University of Thessaloniki, Greece)
pp. 166-170

Short Term Fading Spatial Dependence in Indoor Body-to-Body Communications
Francesco Mani (CEA-LETI, France); Raffaele D'Errico (CEA, LETI, Minatec Campus & Univ\.
Grenoble-Alpes, France)
pp. 171-175

60 GHz Channel Directional Characterization using Extreme Size Virtual Antenna Array
Jonas Medbo (Ericsson Research, Sweden); Henrik Asplund (Ericsson Research, Ericsson AB,
Sweden); Jan-Erik Berg (Ericsson Research, Sweden)
pp. 176-180

Empirical Path Loss Model Fit from Measurements from a Vehicle-to-Infrastructure Network in
Munich at 5.9 GHz

Mona Shemshaki (Vienna University of Technology, Austria); Levent Ekiz (BMW Group Research
and Technology, Germany); Gregor Lasser (University of Colorado, Boulder, USA); Christoph F
Mecklenbräuker (Vienna University of Technology, Austria)
pp. 181-185

Site-Specific Path Loss Characteristics with Directional Antenna Measurements at 28 GHz in
Urban Street Grid Environments

Juyul Lee, Jinyi Liang, Heon Kook Kwon and Myung-Don Kim (ETRI, Korea)
pp. 186-190

Localization I

Spherical Simplex Unscented Kalman Filter for RSSI-Based WLAN IEEE 802.11n Positioning and
Tracking

Laith Khalil (Duisburg Essen University, Germany); Peter Jung (Universität Duisburg-Essen,
Germany)
pp. 2094-2098

A Three-dimensional Localization Method in Severe Non-line-of-sight Environment with Lacking
Arrival Angle

Chen Jie, Zhu Xiao, Dong Wang and Li Xiaohong (Hunan University, P.R. China)
pp. 2099-2104

Mitigating the Antenna Orientation Effect on Indoor Wi-Fi Positioning of Mobile Phones
Da Su, Zhenhui Situ and Ivan Wang-Hei Ho (The Hong Kong Polytechnic University, Hong Kong)
pp. 2105-2109

An Efficient Fuzzy Logic Step Detection Algorithm for Unconstrained Smartphones
Soufien Kammoun (Telecom ParisTech & DataHertz, France); Jean-Baptiste Pothin (DataHertz,
France); Jean-Christophe Cousin (Telecom ParisTech, France)
pp. 2110-2114



Coffee Break

Scheduling

Long-Term Window Scheduling for eICIC with User Mobility in LTE HetNets
Huijun Li, Huan Wang and Gerd H. Ascheid (RWTH Aachen University, Germany)
pp. 1046-1051

Utility-based Scheduling Algorithm for Wireless Multi-media Sensor Networks
Han Hao, Ke Wang, Hong Ji, Xi Li and Heli Zhang (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 1052-1056

Access Point Cooperation for Collision-Free Polling between Distributed Real-Time Networks
Haruki Nishimura (Hitachi, Ltd., Research & Development Group, Japan); Ryosuke Fujiwara
(Hitachi, Ltd., Japan); Masayuki Miyazaki (Hitachi Ltd. & Central Research Laboratory, Japan);
Makoto Katagishi (Hitachi, Ltd., Japan)
pp. 1057-1061

Efficient Selection of User Sets for Downlink Non-Orthogonal Multiple Access
Takashi Seyama, Takashi Dateki and Hiroyuki Seki (Fujitsu Laboratories Ltd., Japan)
pp. 1062-1066

Transmission Mode Selection for Downlink Transmission in LTE-A Networks
Jian Yu (Beijing University of Posts and Telecommunications, P.R. China); Geoffrey Ye Li (Georgia
Institute of Technology, USA); Changchuan Yin (Beijing University of Posts and
Telecommunications, P.R. China); Xiaolong Zhu and Yusun Fu (Huawei Shanghai Rearch Institute,
P.R. China)
pp. 1067-1071

Device-to-Device I

A Resource Allocation Scheme for Device-to-Device Multicast in Cellular Networks
Ajay Bhardwaj and Samar Agnihotri (Indian Institute of Technology Mandi, India)
pp. 1498-1502

Determining Frequency Reuse Feasibility in Device-to-Device Cellular Networks
Markus Klügel and Wolfgang Kellerer (Technische Universität München, Germany)
pp. 1503-1508

Multi-Sharing Resource Allocation for Device-to-Device Communication Underlaying 5G Mobile
Networks

Si-An Ciou, Jung-Chun Kao, Chung Yi Lee and Kuo-Yi Chen (National Tsing Hua University, Taiwan)
pp. 1509-1514

Radio Resource Allocation Scheme for Intra-Inter-Cell D2D Communications in LTE-A
Laila Melki (Higher School of Communication of Tunis, Tunisia); Sameh Najeh (Sup'com, Tunisia);
Hichem Besbes (Ecole Superieure de Communications de Tunis, Sup'Com, University of Carthage,
TUNISIA, Tunisia)
pp. 1515-1519

Resource Management Schemes for Network Assisted Device-to-Device (D2D) Communication
for an Integrated OFDMA Cellular System

Hongnian Xing and Markku K. Renfors (Tampere University of Technology, Finland)
pp. 1520-1525

Device-to-Device II

Overlapping Coalitions for D2D-supported Data Uploading in LTE-A Systems
Leonardo Militano (Mediterranea University of Reggio Calabria, Italy); Antonino Orsino, Giuseppe
Araniti, Antonella Molinaro and Antonio Iera (University Mediterranea of Reggio Calabria, Italy)



pp. 1526-1530

Performance Analysis for LTE-A Device-to-Device Discovery
Dong Li (Alcatel-Lucent Shanghai Bell, P.R. China); Yong Liu (Bell Labs China, P.R. China)
pp. 1531-1535

Performance Comparison of Device-to-Device Mode Selection Schemes
Daniel Marshall, Salman Durrani and Jing Guo (The Australian National University, Australia); Nan
Yang (Australian National University, Australia)
pp. 1536-1541

Underlay Device-to-Device Communications in LTE-A: Uplink or Downlink?
Jorge F. Schmidt (Alpen-Adria-Universität Klagenfurt, Austria); Mahin Atiq, Udo Schilcher and
Christian Bettstetter (University of Klagenfurt, Austria)
pp. 1542-1546

User Association for Minimum Energy Consumption with Macro-Relay Interference
Jie Li and Nan Liu (Southeast University, P.R. China)
pp. 1547-1552

Energy Efficiency in HetNets

Capacity and Energy Efficiency Analysis of Dense HetNets with Biasing
Edwin Mugume and Daniel K. C. So (University of Manchester, United Kingdom)
pp. 1553-1557

Energy Efficiency Analysis of Downlink CoMP in Heterogeneous Network Considering Fronthaul
Power Consumption

Seojoo Choi (Korea Advanced Institute of Science and Technology, Korea); Seungjae Jung (Korea
Advanced Institute of Science and Technology (KAIST), Korea); Jinkyu Kang (Korea Advanced
Institute of Science and Technology, Korea); Joonhyuk Kang (KAIST, Korea)
pp. 1558-1562

Energy efficiency and cost issues in backhaul architectures for high data-rate green mobile
heterogeneous networks

Luis Suárez, Mohamed Bouraoui, Mohamed Mertah, Michel Morvan and Loutfi Nuaymi (Telecom
Bretagne, France)
pp. 1563-1568

An Energy Efficient Cell Selection Scheme for Femtocell Network with Spreading
Rahul Thakur (Indian Institute of Technology Madras, India); Vijeth Kotagi and Siva Ram Murthy
(IIT Madras, India)
pp. 1569-1573

Real-time Power Balancing in Green CoMP Network with Wireless Information and Energy
Transfer

Wan Nur Suryani Firuz Wan Ariffin, Xinruo Zhang and Mohammad Reza Nakhai (King's College
London, United Kingdom)
pp. 1574-1578

Energy-Efficient Wireless Networks I

A Matching-Game-Based Energy Trading for Small Cell Networks with Energy Harvesting
Navid Reyhanian (University of Tehran, Iran); Behrouz Maham (Nazarbayev University,
Kazakhstan); Vahid Shah-Mansouri (University of Tehran, Iran); Chau Yuen (Singapore University
of Technology and Design, Singapore)
pp. 1579-1583

Distributed Energy Cooperation for Energy Harvesting Nodes Using Reinforcement Learning
Wei-Ting Lin (University of California Santa Barbara, USA); I-Wei Lai (Chang Gung University,
Taiwan); Chia-Han Lee (Academia Sinica, Taiwan)
pp. 1584-1588



Game-based Multi-hop Broadcast Including Power Control and MRC in Wireless Networks
Mahdi Mousavi and Hussein Al-Shatri (TU Darmstadt, Germany); Hong Quy Le (Technical University
Darmstadt, Germany); Alexander Kuehne (TU Darmstadt, Germany); Matthias Wichtlhuber
(Technische Universität Darmstadt, Germany); David Hausheer and Anja Klein (TU Darmstadt,
Germany)
pp. 1589-1594

Graph-based Joint Relay Assignment and Power Allocation Optimization for Full-Duplex
Networks

Yanjie Pan, Jie Zhong, Ming Lei and Minjian Zhao (Zhejiang University, P.R. China)
pp. 1595-1599

Stochastic Network Calculus Analysis of Energy Harvesting Rate in Wireless Networks with
Delay and Energy Storage Constraints

Zhidu Li and Yuehong Gao (Beijing University of Posts and Telecommunications, P.R. China); Bala
Alhaji Salihu (Beijing University of Posts and Telecommunications & Federal University of
Technology Minna Nigeria, P.R. China); Pengxiang Li, Lin Sang and Dacheng Yang (Beijing
University of Posts and Telecommunications, P.R. China)
pp. 1600-1605

Channel Coding, Modulation and ARQ II

On Network Coding and Modulation Mapping for Three-Phase Bidirectional Relaying
Ronald Y. Chang (Academia Sinica, Taiwan); Sian-Jheng Lin (King Abdullah University of Science
and Technology (KAUST), Saudi Arabia); Wei-Ho Chung (Academia Sinica, Taiwan)
pp. 191-196

Green Communication via HARQ Protocols using Message-Passing Decoder over AWGN
Channels

Haifa Farès (Université de Rennes 1, INRIA-IRISA, France); Baptiste Vrigneau (University of
Rennes 1 & INRIA/IRISA CAIRN, France); Olivier Berder (University of Rennes 1, IRISA, INRIA,
France)
pp. 197-201

Multilevel Buckets for Sequential decoding of Polar Codes
Nikolai Iakuba and Peter Trifonov (Saint-Petersburg State Polytechnic University, Russia)
pp. 202-206

Novel M-ary Coded Modulation Scheme Based on Constellation Subset Selection
Kun Yan (Guilin University of Electrical Technology, P.R. China); Hsiao-Chun Wu (Louisiana State
University, USA); Haiyan Zhou (Gulin University of Electronic Technology, P.R. China); Xiao Hailin
(Electronic Science and Technology University, P.R. China)
pp. 207-211

Constellation-Wavelet Transform Automatic Modulation Identifier for M-ary QAM Signals
Tian Cai and Cheng Wang (Beijing University of Posts and Telecommunications, P.R. China);
Gaofeng Cui and Weidong Wang (Beijing Unversity of Posts and Telecommunications, P.R. China)
pp. 212-216

Cooperative Communications I

Energy-Efficiency Analysis of Regenerative Cooperative Systems Under Spatial Correlation
Mulugeta K Fikadu (Tampere University of Technology, Finland); Paschalis C. Sofotasios (Tampere
University of Technology & Aristotle University of Thessaloniki, Finland); Mikko Valkama (Tampere
University of Technology, Finland); Qimei Cui (Beijing University of Posts and Telecommunications,
P.R. China); George K. Karagiannidis (Aristotle University of Thessaloniki, Greece)
pp. 217-222

Overlaid-Pilot Based Channel State Information Feedback for Multicell Cooperative Networks
Qinyan Jiang, Hui Wang, Tianpeng Yuan, Xiaofeng Tao and Qimei Cui (Beijing University of Posts
and Telecommunications, P.R. China)
pp. 223-227



Effects of Imperfect Channel Estimation in Three-Node Cooperative Wireless Network
Jeong-Min Choi and JongSoo Seo (Yonsei University, Korea)
pp. 228-233

Secure Amplify-and-Forward Untrusted Relaying Networks Using Cooperative Jamming and
Zero-forcing Cancelation

Ki-Hong Park and Mohamed-Slim Alouini (King Abdullah University of Science and Technology
(KAUST), Saudi Arabia)
pp. 234-238

Secrecy Outage Probability of Cooperative Network through Distributed Alamouti Code
Esa R. Alotaibi, Daniel K. C. So and Khairi A. Hamdi (University of Manchester, United Kingdom)
pp. 239-243

Full Duplex Systems I

Spectrum Sharing Opportunities of Full-Duplex Systems using Improper Gaussian Signaling
Mohamed Gaafar, Osama Amin, Walid Abediseid and Mohamed-Slim Alouini (King Abdullah
University of Science and Technology (KAUST), Saudi Arabia)
pp. 244-249

Buffer-Aided Full-Duplex Relaying with Residual Self-Interference and Statistical Delay
Provisioning

Khoa Tran Phan and Tho Le-Ngoc (McGill University, Canada)
pp. 250-255

Polarization Mismatch Based Self-Interference Cancellation Against Power Amplifier Nonlinear
Distortion in Full Duplex Systems

Wen Zhao, Chunyan Feng, Fangfang Liu, Caili Guo and Yao Nie (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 256-260

Self-Interference Cancellation with Phase-noise Suppression in Full-Duplex Systems
Ruozhu Li, Ahmed Masmoudi and Tho Le-Ngoc (McGill University, Canada)
pp. 261-265

Ergodic Capacity Analysis of Full-Duplex Amplify-Forward MIMO Relay Channel Using Tracy-
Widom Distribution

Ajib S. Arifin (University of Indonesia, Indonesia); Tomoaki Ohtsuki (Keio University, Japan)
pp. 266-270

MIMO II

An Adaptive Peak Cancellation Method for Linear-Precoded MIMO-OFDM Signals
Tomoya Kageyama and Osamu Muta (Kyushu University, Japan); Haris Gacanin (Alcatel-Lucent,
Belgium)
pp. 271-275

Energy-Efficient BS Antenna Configuration for Downlink Distributed MIMO System
Jiancun Fan, Yue Ning, Jianguo Deng and Ying Zhang (Xi'an Jiaotong University, P.R. China);
Zhikun Xu (China Mobile Research Institute, P.R. China)
pp. 276-280

A Markov Chain Monte Carlo Algorithm for Near-Optimum Detection of MIMO-GFDM Signals
Dan Zhang (Technische Universität Dresden, Germany); Maximilian Matthé (Technical University
Dresden, Germany); Luciano Leonel Mendes (Inatel, Brazil); Gerhard Fettweis (Technische
Universität Dresden, Germany)
pp. 281-286

Interference Alignment for Multi-User MIMO Interference Channels via a Riemannian
Optimization Approach

Fereidoun H. Panahi and Tomoaki Ohtsuki (Keio University, Japan); Wenjie Jiang and Yasushi
Takatori (NTT Network Innovation Laboratories, Japan)



pp. 287-292

Registration

Keynote 2: Disruptive Tech - The Next Frontier

Abstract: Each Internet generation was believed to be the last, with designs pushed to near perfection. The first and original
Internet, a virtually infinite network of computers, was a paradigm changer and went on to define the economies of the late 20th
century. However, after that Internet came the Mobile Internet, connecting billions of smart phones and laptops, and yet again
redefining entire segments of the economy in the first decade of the 21st century. Today, we witness the emergence of the Internet
of Things, shortly to connect trillions of objects and starting to redefine yet again various economies of this decade. Is that it?
Surely, so we argue, there is something much, much bigger at stake still: the Tactile Internet. It is a true paradigm shift, in which
sufficiently responsive, reliable network connectivity will enable it to deliver physical, tactile experiences remotely and thereby invoke
an important shift from content-delivery to skillset-delivery networks. For this to work however we require some fundamental laws
of physics to be "reengineered". This keynote is all about the disruptive technology approaches which will allow us to break through
this next tech frontier.

Biography: Mischa Dohler is full Professor in Wireless Communications at King's College London, Head of the Centre for
Telecommunications Research, co-founder and member of the Board of Directors of the smart city pioneer Worldsensing, Fellow and
Distinguished Lecturer of the IEEE, and Editor-in-Chief of the Transactions on Emerging Telecommunications Technologies and the
EAI Transactions on the Internet of Things.

He is a frequent keynote, panel and tutorial speaker, and has received numerous awards. He has pioneered several research fields,
contributed to numerous wireless broadband, IoT/M2M and cyber security standards, holds a dozen patents, organized and chaired
numerous conferences, has more than 200 publications, and authored several books. He has a citation h-index of 39.He acts as
policy, technology and entrepreneurship adviser, examples being Richard Branson's Carbon War Room, House of Parliament UK, UK
Ministry BIS, EPSRC ICT Strategy Advisory Team, European Commission, Tech London Advocate, ISO Smart City working group, and
various start-ups.

He is also an entrepreneur, angel investor, passionate pianist and fluent in 6 languages. He has talked at TEDx. He had coverage by
national and international TV & radio; and his contributions have featured on BBC News and the Wall Street Journal.

Keynote 3: 5G Wireless - Trend, Technology, and Challenges

Abstract: The emerging 5G wireless will have a huge impact on the transformation of mobile communications industries as well
as vertical industries. This speech try to answer three issues: 1) identify the future trend of mobile industries and give use cases
of future mobiles; 2) identify 5G key technologies in air interface and network architecture; and 3) introduce Huawei efforts in 5G
research and address open challenges which might be suitable for academic researches.

Biography: Mr. Dang joint Huawei since 1997, since then he had been serving as RF R&D engineer, project manager, director of
wireless e2e solution management, and took current position since 2010. His current interests include ICT converged architecture,
Internet of Things, 5G wireless, etc.

Coffee Break

Registration

Industrial Panel 2: European Activities on 5G, Looking at Vertical Markets

The panel focuses on how to bridge the telecom and vertical industries, close the gap between different standardization bodies and
form a common understanding, including business model. Panelist will present their views on new services and requirements from
different verticals, with special focus on Automotive and Tele-Care/Health sectors. As a part of this framework, the distinguished
speakers will address how to validate the most important requirements, especially in terms of latency, reliability and spectrum,
are met, and demonstrate the dynamic slicing of the 5G network, over a specific physical network infrastructure, is really capable
of supporting such a wider range of requirements, end to end, with the ability to create dedicated virtual networks that business
customers can control. Looking at 5G tests and trials, we will also discuss how to realize a pan-EU platform, where any type of viable
collaborative research project can be executed.

Organizers:

• David Soldani, Member of the Board of the 5G Infrastructure Association, Huawei, Germany
• Jorge Pereira, European Commission, Belgium



Panelists:

• Francesco Militano, Ericsson Research, Sweden
• Rapeepat Ratasuk, Nokia Networks, USA
• Hamid Aghvami, King's College London, UK
• Luis Correia, IST - University of Lisbon, Portugal
• Jorge Pereira, European Commission, Belgium

Cross-Layer Design I

Two-Timescale QoS-Aware Cross-Layer Optimisation for HetNets with Flexible Backhaul
Naeimeh Omidvar, An Liu and Vincent Lau (Hong Kong University of Science and Technology, Hong
Kong); Fan Zhang (Hong Kong University of Science & Technology, Hong Kong); Danny H.K. Tsang
(HKUST, Hong Kong); Mohammad Reza Pakravan (Sharif University of Technology, Iran)
pp. 1072-1076

A novel cross-layer resource allocation scheme for multi-user, multi-service, MIMO-OFDMA
systems

Samy Kambou (University of Poitiers & XLIM Institute, France); Clency Perrine (Université de
Poitiers, France); Afif Mériem (SupCom Tunisia, Tunisia); Yannis Pousset and Christian Olivier
(Université de Poitiers, France)
pp. 1077-1081

Energy-Efficient Concurrent Media Streaming over Time-Varying Wireless Networks
Weihua Wu and Qinghai Yang (Xidian University, P.R. China); Peng Gong (Beijing Institute of
Technology & Inha University, P.R. China); Kyung Sup Kwak (Inha University, Korea)
pp. 1082-1087

Application-Aware Cross-Layer Framework: Video Content Distribution in Wireless Multihop
Networks

Mousie Fasil, Hussein Al-Shatri, Stefan Wilk and Anja Klein (TU Darmstadt, Germany)
pp. 1088-1093

A Fuzzy Logic Based Cross-Layer Mechanism for Medium Access Control in WBAN
Seyed Mohammad Nekooei, Gang Chen and Ramesh Kumar Rayudu (Victoria University of
Wellington, New Zealand)
pp. 1094-1099

Resource Allocation I

Experimental Study on UE-Oriented Frequency Reuse for Indoor DAS Networks
Huiting Cheng (Alcatel Lucent Shanghai Bell Co., Ltd, P.R. China); Xiaobing Leng (Alcatel Shanghai
Bell, P.R. China); Yanbo Tang (Alcatel-Lucent Shanghai Bell Co., Ltd., P.R. China); Yong Liu (Bell
Labs China, P.R. China)
pp. 1100-1104

Resource Allocation Algorithms for OFDM based Wireless Systems
Soheil Rostami, Kamran Arshad and Predrag Rapajic (University of Greenwich, United Kingdom)
pp. 1105-1110

Fairness Awared Joint Sub-channel and Power Allocation via Genetic Algorithm in MIMO Two-
tier Networks

Liang Chen, Lin Ma and Yubin Xu (Harbin Institute of Technology, P.R. China)
pp. 1111-1115

QoS-aware proportional fair energy-efficient resource allocation with imperfect CSI in
downlink OFDMA systems

Jing Wang and Yan Zhang (Beijing Normal University, P.R. China); Hui Hui (Xi’an University of
Technology, P.R. China); Ningbo Zhang (Beijing University of Posts and Telecommunications, P.R.
China)
pp. 1116-1120



Energy-efficient Subcarrier Power Allocation for Cognitive Radio Networks using Statistical
Interference Model

Ashok K Karmokar, Muhammad Naeem and Alagan Anpalagan (Ryerson University, Canada)
pp. 1121-1126

Energy-Efficient Wireless Networks II

Crowdsourcing Energy-Efficient Participants to Ensure Quality-of-Information
Bo Zhang (Beijing University of Posts and Telecommunications, P.R. China); Chi Harold Liu (Beijing
Institute of Technology, P.R. China); Ziyu Ren (Tsinghua University, P.R. China); Jian Ma and
Wendong Wang (Beijing University of Posts and Telecommunications, P.R. China)
pp. 1606-1610

Energy Efficient Power Allocation Scheme for Multi-Cell with Hybrid Energy Sources
Xianmiao Ni and Deyu Yuan (School of Electronic Engineering, Beijing University of Posts &
Telecommunications, P.R. China); Yinglei Teng and Mei Song (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 1611-1616

Renewable Energy Distribution in Cooperative Cellular Networks with Energy Harvesting
Navid Reyhanian and Vahid Shah-Mansouri (University of Tehran, Iran); Behrouz Maham
(Nazarbayev University, Kazakhstan); Chau Yuen (Singapore University of Technology and Design,
Singapore)
pp. 1617-1621

Renewable Energy-Aware Video Download in Cellular Networks
Po-Han Chiang, Ranjini Guruprasad and Sujit Dey (University of California, San Diego, USA)
pp. 1622-1627

Energy Saving Mechanism for Future HetNets
Hocine Ameur (University of Technology of Troyes, France); Moez Esseghir (Technology University
of Troyes & Charles Delaunay Institute, France); Lyes Khoukhi (University of Technology of Troyes,
France)
pp. 1628-1633

Energy-Efficient Wireless Networks III

Energy Efficient Joint Subchannel Selection and Resource Allocation for Heterogeneous CRNs
Qin Hu and Rong Chai (Chongqing University of Posts and Telecommunications, P.R. China); Na
Zhao (CQUPT, P.R. China); Zhimin Guo and Qianbin Chen (Chongqing University of Posts and
Telecommunications, P.R. China)
pp. 1634-1638

Coordinated Beamforming for Energy Efficient Transmission in Distributed Antenna Systems
Qiao Pang, Xiangyang Wang and Wangtao Wan (Southeast University, P.R. China); Yang Zhao
(Southeast University, Nanjing City, Jiangsu Province, P.R. China); Xiaoteng Gu (Southeast
University, P.R. China)
pp. 1639-1643

Grouping Based Power Control for Improving Energy Efficiency in Dense Small Cell Networks
Yalan Zhao (Beijing University of Posts and Telecommunications, Beijing, P.R. China); Hailun Xia
and Zhimin Zeng (Beijing University of Posts and Telecommunications, P.R. China)
pp. 1644-1648

Power Allocation for Sum Rate Maximization in Non-Orthogonal Multiple Access System
Ziad Al Abbasi and Daniel K. C. So (University of Manchester, United Kingdom)
pp. 1649-1653

Power Allocation for Energy Efficiency Maximization in DAS with Hybrid Rate Constraint
Jianwei Liu and Guan Wei (Southeast University, P.R. China); Jiang Wu (Southeast University &
National Mobile Communications Research Laboratory, P.R. China); Zhen Tian and Wanlin Li
(Southeast University, P.R. China)
pp. 1654-1658



HetNets

Joint Downlink and Uplink Network Performance Analysis with CRE in Heterogeneous Wireless
Network

Kun Yang, Pingyang Wang and Xuefen Hong (BUPT, P.R. China); Xing Zhang (Beijing University of
Posts and Telecommunications, P.R. China)
pp. 1659-1663

Cross-tier Interference Mitigation for RTDD-based Macro-femto Networks
Jiandong Li (Xidian University, P.R. China); Guogang Huang (Xidian University & State Key
Laboratory of Integrated Service Networks, P.R. China); Jehangir Arshad (Xidian University, P.R.
China)
pp. 1664-1668

Transmit Power Control and Channel Assignment for Femto Cells in HetNet Systems Using
Genetic Algorithm

Kohta Nakamura, Taichi Tashiro, Keiji Yamamoto and Kenichi Ohno (Toshiba Corporation, Japan)
pp. 1669-1674

Consensus-Based Algorithm for Making Network Selection Decisions in Heterogeneous
Wireless Networks

Olabisi Emmanuel Falowo and Olugbenga Adekunle Taiwo (University of Cape Town, South Africa)
pp. 1675-1680

Load-Based Cell Association for Load Balancing in Heterogeneous Cellular Networks
Guan-Ting Chou, Kuang-Hao (Stanley) Liu and Szu-Lin Su (National Cheng Kung University,
Taiwan)
pp. 1681-1686

mmWave I

Energy Efficiency of a Heterogeneous Network using Millimeter-Wave Small-Cell Base Stations
Jinho Choi (Gwangju Institute of Science and Technology (GIST), Korea)
pp. 293-297

Doppler Power Spectrum Densities for Fixed-to-Fixed Radio Channels with Moving Scatterers in
Millimeter-Wave Band

Xiongwen Zhao and Qingdong Han (North China Electric Power University, P.R. China); Bin Li and
Jianwu Dou (ZTE Corporation, P.R. China); Hong Wei (Southeast University, P.R. China)
pp. 298-302

An Efficient and Low-complexity Beam Training Technique for mmWave Communication
Wenfang Yuan, Simon Armour and Angela Doufexi (University of Bristol, United Kingdom)
pp. 303-308

A Scalable Sub-band Sub-sampled Radio Architecture for Millimeter Wave Communications
Rakesh R T and Ayush Chowdhary (Indian Institute of Technology Kharagpur, India); Debarati Sen
(Indian Instutute of Technology Kharagpur, India); Goutam Das (IIT Kharagpur, India)
pp. 309-314

Partially Adaptive Arrays application for MU-MIMO mode in a MmWave Small Cells
Alexander Maltsev (Intel Corporation & University of Nizhny Novgorod, Russia); Ali Sadri (Intel &
President and Chairman of WiGig Alliance, USA); Andrey Pudeyev and Ilya Bolotin (Intel, Russia);
Alexei Davydov and Gregory Morozov (Intel Corp., Russia); Richard J. Weiler (Fraunhofer HHI,
Germany)
pp. 315-319

Massive MIMO I

Pilot Contamination Elimination Precoding in Multi-Cell Massive MIMO Systems
Binyue Liu (Xidian University, P.R. China); Yong Cheng (Bell Labs, Alcatel-Lucent, Germany);
Xiaojun Yuan (ShanghaiTech University, P.R. China)



pp. 320-325

Principal Component Analysis Based Limited Feedback Scheme for Massive MIMO Systems
Anmeng Ge and Tiankui Zhang (Beijing University of Posts and Telecommunications, P.R. China);
Zhirui Hu (Beijing University of Post and Telecommunication, P.R. China); Zhimin Zeng (Beijing
University of Posts and Telecommunications, P.R. China)
pp. 326-331

Effects of the Length of Training Sequence on the Achievable Rate in FDD Massive MIMO
System

Yi Wang (School of Information Science and Engineering Southeast University, P.R. China);
Wenting Song, Yongming Huang, Chunguo Li, Shidang Li and Luxi Yang (Southeast University, P.R.
China)
pp. 332-337

Wideband and High-order Multi-user Spatial Multiplexing Transmission with Massive MIMO for
Future Radio Access

Xin Wang (DOCOMO Beijing Communications Laboratories Co., Ltd, P.R. China); Chongning Na
(DOCOMO Beijing Communications Laboratories Co., Ltd., P.R. China); Xiaolin Hou (DOCOMO
Beijing Communications Laboratories Co., Ltd, P.R. China); Huiling Jiang and Hidetoshi Kayama
(DOCOMO Beijing Communications Laboratories Co., Ltd., P.R. China)
pp. 338-343

Multi-cell Massive MIMO Coordinated Beamforming for Transmit Power Minimization with
Imperfect CSIT

Xinmin Li and Ling Qiu (University of Science and Technology of China, P.R. China)
pp. 344-349

Spectrum Sensing

Energy-efficient Node Selection and Power Control in Cooperative Spectrum Sensing
Linlin Zhang, Liyang Liu, Zhaowei Qu and Sixing Yin (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 350-354

Spectrum Prediction and Channel Selection for Sensing-based Spectrum Sharing Scheme Using
Online Learning Techniques

Zhao Zhang (Tsinghua National Laboratory for Information Science and Technology, P.R. China);
Kaiqing Zhang (University of Illinois at Urbana-Champaign, USA); Feifei Gao (Tsinghua University,
P.R. China); Shun Zhang (Xidian University, P.R. China)
pp. 355-359

Feature Detection Based Computationally Efficient Spectrum Sensing by Test Statistics Sharing
among Multiple Receive Antennas

Daiki Cho and Shusuke Narieda (National Institute of Technology, Akashi College, Japan)
pp. 360-364

Linear Fusion of Interrupted Reports in Cooperative Spectrum Sensing for Cognitive Radio
Networks

Younes Abdi and Tapani Ristaniemi (University of Jyväskylä, Finland)
pp. 365-369

Unified Analysis of Cooperative Spectrum Sensing over Generalized Multipath Fading Channels
Lina Mohjazi and Diana Dawoud (University of Surrey, United Kingdom); Paschalis C. Sofotasios
(Tampere University of Technology & Aristotle University of Thessaloniki, Finland); Sami Muhaidat
(Khalifa University, UAE); Mehrdad Dianati (University of Surrey, United Kingdom); Mikko Valkama
(Tampere University of Technology, Finland); George K. Karagiannidis (Aristotle University of
Thessaloniki, Greece)
pp. 370-375



Cyber-Physical Systems

HELPER: A Home assisted and cost Effective Living system for People with disabilities and
homebound Elderly

Vibhutesh Kumar Singh and Sanjeev Baghoriya (Indraprastha Institute of Information Technology
Delhi, India); Vivek A Bohara (Indraprastha Institute of Information Technology, Delhi (IIIT-Delhi),
India)
pp. 2115-2119

A Comparison of Key Distribution Schemes Using Fuzzy Commitment and Fuzzy Vault within
Wireless Body Area Networks

Guanglou Zheng, Gengfa Fang, Mehmet Orgun and Rajan Shankaran (Macquarie University,
Australia)
pp. 2120-2125

SYSTAS: Density-based Algorithm for Clusters Discovery in Wireless Networks
Apostolos Kousaridas (Huawei Technologies, Germany); Stefanos Falangitis, Panagis Magdalinos
and Nancy Alonistioti (University of Athens, Greece); Markus Dillinger (Huawei Technologies,
Germany)
pp. 2126-2131

Lunch

Industrial Panel 3: From 4G to 5G and IoT: Changing Business Models and
New Revenue Opportunities

While consensus on enabling technologies and spectrum allocation is still some time away, there is palpable momentum in the
industry around use cases and features of the next generation of mobile systems - the 5G. This effort comes at a large cost and
massive commitment of key industry players - according to a 2014 report, operators and vendors will spend at least $1 Billion per
annum in R&D spending to drive standardization and commercialization of 5G technology.

A complementary and often overlapping, landscape-changing paradigm is the IoT / Connected things / Smart objects concept, with
its focus on people-centric, prevent / detect technologies, smart sensors and open platforms. Monetising IoT and its many benefits
has been the topic of considerable research, with many key concepts however still quite fluid. 5G and IoT are now inextricably linked
and worked on in parallel. While major effort is underway to nail down the key requirements of the next generation of mobile systems
and more broadly the IoT, less attention is given to the changing business landscape and the far-reaching effects it will have on the
mobile industry and ICT as a whole.

This Panel will bring together key industry players - representatives of operators, manufacturers and vendors - as well as members of
academia with interest in the next major paradigm shift in wireless communication, and the potentially changing roles of key actors.
There is considerable work on the technical elements of 5G, including the pivotal issues of shared spectrum access, mmWave mobile
access, and Cloud RAN. This Panel proposes a look at the ‘big picture' - building upon these (and other) technology building blocks,
to examine how the business models and overall ecosystem will evolve over time.

Organizers:

• Milos Tesanovic, Samsung Electronics R&D Institute, UK
• Maziar Nekovee, Samsung Electronics R&D Institute, UK

Moderator: Milos Tesanovic, Samsung Electronics R&D Institute, UK

Panelists:

• Chih-Lin I, China Mobile Research Institute, China
• Yoshihisa Kishiyama, NTT DOCOMO, Japan
• Narcis Cardona, The Polytechnic University of Valencia, Spain
• Daegyun Kim, Samsung Electronics, Korea

Interference and Power Management

Proportional Fairness-Based User Pairing and Power Allocation for Non-Orthogonal Multiple
Access

Fei Liu (RWTH Aachen University & Institute for Networked Systems, Germany); Petri Mähönen and
Marina Petrova (RWTH Aachen University, Germany)



pp. 1127-1131

Improving random access efficiency with uniformly deployed relays and interference
cancellation for energy-constrained M2M devices

Yuya Toyoda and Hiroyuki Yomo (Kansai University, Japan)
pp. 1132-1136

Power control algorithm based on the interference statistic properties in heterogeneous
networks

Mingzhe Chen, Fangfang Liu and Zhimin Zeng (Beijing University of Posts and Telecommunications,
P.R. China)
pp. 1137-1141

Unequal Power Allocation for Real-time Uncompressed Video Transmission over Wireless
Channels

Zhilong Zhang and Danpu Liu (Beijing University of Posts and Telecommunications, P.R. China)
pp. 1142-1147

Distributed Offloading Strategy With Interference Avoidance for Heterogeneous Cellular
Networks

Tianqing Zhou, Yongming Huang and Luxi Yang (Southeast University, P.R. China)
pp. 1148-1152

Resource Allocation II

Stackelberg-Game Based Pricing Framework for Hybrid Access Control in Femtocell Network
Chengyi Liu (Southeast University, P.R. China); Song Xing (California State University, Los Angeles,
USA); Lianfeng Shen (National Mobile Communications Research Laboratory, Southeast University,
P.R. China)
pp. 1153-1156

Distributed Dynamic-TDD Resource Allocation in Femtocell Networks Using Evolutionary Game
Cheng-Chih Chao (National Taiwan University, Taiwan); Chia-Han Lee (Academia Sinica, Taiwan);
Hung-Yu Wei (National Taiwan University, Taiwan); Chih-Yu Wang and Wen-Tsuen Chen (Academia
Sinica, Taiwan)
pp. 1157-1162

A Resource Management Scheme for Hybrid Access Femtocells in LTE/LTE-A Networks
Ying Loong Lee (Multimedia University (MMU), Malaysia); Jonathan Loo (Middlesex University,
United Kingdom); Teong Chee Chuah (Multimedia University, Malaysia)
pp. 1163-1167

Three-state Fuzzy Logic Method on Resource Allocation for Small Cell Networks
Xiping Wu (The University of Edinburgh, United Kingdom); Majid Safari (University of Edinburgh,
United Kingdom); Harald Haas (The University of Edinburgh, United Kingdom)
pp. 1168-1172

Load Balancing via Joint Transmission in Heterogeneous LTE: Modeling and Computation
Lei You, Lei Lei and Di Yuan (Linköping University, Sweden)
pp. 1173-1177

Performance Analysis and Simulation

Accuracy vs. Complexity Trade-off in Simulations of Future Wireless Networks
Carlo Galiotto (CTVR, Trinity College Dublin, Ireland); Heather Crowley (Trinity College Dublin,
Ireland); Nicola Marchetti (CTVR Trinity College, Ireland); Linda Doyle (Trinity College Dublin,
Ireland)
pp. 1687-1691

Combination of Random Linear Coding and Cross-Layer Opportunistic Routing: Performance
over Bursty Wireless Channels

Pablo Garrido (University of Cantabria, Spain); David Gómez (Universidad de Cantabria, Spain);
Ramón Agüero (University of Cantabria, Spain); Joan Serrat (Universitat Politècnica de Catalunya,
Spain)



pp. 1692-1696

End-to-End Throughput and Delay Analysis for IEEE 802.11 String Topology Multi-hop Network
using Markov-Chain Model

Kosuke Sanada, Nobuyoshi Komuro and Hiroo Sekiya (Chiba University, Japan)
pp. 1697-1701

Study of Generalized Resource Allocation Scheme for Multichannel Slotted ALOHA Systems
Yu-Yi Chu (National Taiwan University of Science and Technology, Taiwan); Ruki Harwahyu
(Universitas Indonesia, Indonesia); Ray-Guang Cheng (National Taiwan University of Science and
Technology, Taiwan); Chia-Hung Wei (Institute for Information Industry, Taiwan)
pp. 1702-1706

The Temporal Value of Information to Network Protocols - An Analytical Framework
Jie Chuai (The University of Hong Kong, Hong Kong); Victor O. K. Li (University of Hong Kong, P.R.
China)
pp. 1707-1711

PHY and MAC Layers

Training Sequence Design for Channel State Information Acquisition in Massive MIMO Systems
Yang Zhao (Southeast University, Nanjing City, Jiangsu Province, P.R. China); Xiangyang Wang,
Xiaoteng Gu, Wangtao Wan and Qiao Pang (Southeast University, P.R. China)
pp. 1712-1716

Computation Offloading in Wireless Multi-Hop Networks: Energy Minimization via Multi-
Dimensional Knapsack Problem

Sabrina Müller (Technische Universität Darmstadt, Germany); Hussein Al-Shatri (TU Darmstadt,
Germany); Matthias Wichtlhuber (Technische Universität Darmstadt, Germany); David Hausheer
and Anja Klein (TU Darmstadt, Germany)
pp. 1717-1722

On the Utility of Macro- and Microdiversity for Achieving High Availability in Wireless Networks
Felix Kirsten, David Oehmann and Meryem Simsek (Technische Universität Dresden, Germany);
Gerhard P. Fettweis (Technische Universitaet Dresden, Germany)
pp. 1723-1728

Performance Analysis of Coordinated Transmission for Stochastic Cellular Network
Fengming Cao (Toshiba Europe Research Telecommunication Lab, United Kingdom); Ayalvadi
Ganesh and Simon Armour (University of Bristol, United Kingdom); Mahesh Sooriyabandara
(Toshiba Research Europe Limited, United Kingdom)
pp. 1729-1733

Symmetric Interaction in Channel Allocation for Bi-Directional In-Band Full-Duplex Network
Koichi Sakaguchi, Koji Yamamoto, Takayuki Nishio and Masahiro Morikura (Kyoto University, Japan)
pp. 1734-1739

Quality of Service/Quality of Experience

Efficient Mobility and Traffic Management for Delay Tolerant Cloud Data in 5G Networks
Athul Prasad and Petteri Lunden (Nokia Networks, Finland); Martti Moisio (Nokia Research Center,
Finland); Mikko A Uusitalo (Nokia Technologies, Finland); Zexian Li (Nokia Networks, Finland)
pp. 1740-1745

Insight Based Dynamic QoE Management in LTE
Norbert Radics (NOKIA, Hungary); Péter Szilágyi (Nokia Solutions and Networks, Hungary); Csaba
Vulkán (Nokia Siemens Networks, Hungary)
pp. 1746-1751

Joint Traffic Engineering Optimization for QoS and Best Effort Traffic
Hamid Farmanbar and Ngo. c-D˜ung Ðào (Huawei Technologies Canada Co., Ltd., Canada); Xu Li
and Hang Zhang (Huawei, Canada)
pp. 1752-1757



Robust Multimedia Multicast Service over Wireless Networks
Hyeonmok Ko (Samsung Electronics & DMC R&D Center, Korea); Dukgu Sung (Samsung
Electronics Co., Korea); Munhwan Choi (Samsung Electronics, Korea)
pp. 1758-1763

Proximal Spectrum Access: A QoE-Driven Inter-Operator Spectrum Sharing Paradigm
Manikantan Srinivasan (Indian Institute of Technology Madras, India); Siva Ram Murthy (IIT
Madras, India)
pp. 1764-1768

Beamforming and Transceiver Design

Rate Constrained Decentralized Beamforming for MIMO Interfering Broadcast Channel
Jarkko Kaleva, Antti Tölli and Markku Juntti (University of Oulu, Finland)
pp. 376-380

Robust Rank-Two Beamforming for Multicell Multigroup Multicast
Binyue Liu (Xidian University, P.R. China); Yong Cheng (Bell Labs, Alcatel-Lucent, Stuttgart,
Germany); Qiaoqiao Zhou (The Chinese University of Hong Kong & Institute of Network Coding,
Hong Kong)
pp. 381-386

Beamforming with Time-Delay Compensation for 60 GHz MIMO Frequency-Selective Channels
Gaojian Wang (RWTH-Aachen, Germany); Pooja Karanjekar (RWTH Aachen, Germany); Gerd H.
Ascheid (RWTH Aachen University, Germany)
pp. 387-391

Matrix-Field Water-Filling Architecture for MIMO Transceiver Designs with Mixed Power
Constraints

Chengwen Xing and Zesong Fei (Beijing Institute of Technology, P.R. China); Yiqing Zhou (Chinese
Academy of Science, P.R. China); Zhengang Pan (University of Hong Kong, Hong Kong)
pp. 392-396

Multi-Cell Linear Precoding Design for Throughput Optimization with Imperfect CSI and Outage
Xin Zhang (Technical University Dresden, Germany); Richard Fritzsche and Andreas Festag
(Technische Universität Dresden, Germany); Pin-Hsun Lin (TU Dresden, Germany); Gerhard
Fettweis (Technische Universität Dresden, Germany)
pp. 397-402

Channel Modeling II

Directional Delay Spread Characteristics based on Indoor Channel Measurements at 28GHz
Myung-Don Kim, Jinyi Liang, Heon Kook Kwon and Juyul Lee (ETRI, Korea)
pp. 403-407

Measurements of 3D Channel Impulse Response for Outdoor-to-Indoor Scenario: Capacity
Predictions for Different Antenna Arrays

Yawei Yu and Jianhua Zhang (Beijing University of Posts and Telecommunications, P.R. China);
Mansoor Shafi (Spark New Zealand Ltd & Victoria University, Wellington, New Zealand); Pawel A.
Dmochowski (Victoria University of Wellington, New Zealand); Min Zhang (Alcatel-Lucent, New
Zealand); Jawad Mirza (Victoria University of Wellington, New Zealand)
pp. 408-413

Path Loss Prediction Model for 800 MHz to 37 GHz in NLOS Microcell Environment
Koshiro Kitao, Tetsuro Imai and Ngochao Tran (NTT DOCOMO, INC., Japan); Nobutaka Omaki (NTT
DOCOMO INC., Japan); Yukihiko Okumura (NTT DOCOMO, INC., Japan); Minoru Inomata (NTT
Corporation, Japan); Motoharu Sasaki (NTT Access Network Service Systems Laboratories, Japan);
Wataru Yamada (Nippon Telegraph and Telephone Cooporation, Japan)
pp. 414-418

Evaluation of Three-Element MIMO Access Points based on Measurements and Ray Tracing
Models

Yi Yang, Evangelos Mellios, Mark Beach and Geoffrey Hilton (University of Bristol, United Kingdom)



pp. 419-424

The kappa - mu / Inverse Gamma Distribution
Seong Ki Yoo (Queen's University Belfast, United Kingdom); Simon Cotton (Queen's University,
Belfast, United Kingdom); Paschalis C. Sofotasios (Tampere University of Technology & Aristotle
University of Thessaloniki, Finland); Michail Matthaiou (Queen's University Belfast, United
Kingdom); Mikko Valkama (Tampere University of Technology, Finland); George K. Karagiannidis
(Aristotle University of Thessaloniki, Greece)
pp. 425-429

Channel Coding, Modulation and ARQ III

CRC Error Correction for Energy-Constrained Transmission
Evgeny Tsimbalo, Xenofon Fafoutis and Robert J Piechocki (University of Bristol, United Kingdom)
pp. 430-434

Cyclic-Prefixed Orthogonally Time Multiplexed Orthogonal Amplitude Modulation
Wei-Lun Lin and Yu-Shen Yen (Feng Chia University, Taiwan)
pp. 435-439

Modified Forced Convergence Decoding of LDPC Codes with Optimized Decoder Parameters
Muris Sarajlic, Liang Liu and Ove Edfors (Lund University, Sweden)
pp. 440-445

A Low-Complexity Soft QAM De-Mapper Based on First-Order Linear Approximation
Yanbin Yao (Institute of Computing Technology, Chinese Academy of Sciences, P.R. China);
Yongtao Su (Institute of Computing Technology, Chinese Academy of Science, P.R. China); Jinglin
Shi and Jiangnan Lin (Institute of Computing Technology, Chinese Academy of Sciences, P.R.
China)
pp. 446-450

Improving BER Performance with a BICM System of 3D-Turbo code and Rotated Mapping QAM
Yao Rugui (Northwestern Polytechnical University, P.R. China); Lu Li (Northwestern Polytechinical
University, P.R. China); Juan Xu (Chang'an University, P.R. China); Fanqi Gao and Yongjia Zhu
(Northwestern Polytechnical University, P.R. China)
pp. 451-455

Authorization and Security

Social Wi-Fi: Hotspot Sharing with Online Friends
Zhen Cao, Jürgen Fitschen and Panagiotis Papadimitriou (Leibniz Universität Hannover, Germany)
pp. 2132-2137

Transfer Learning for Device Fingerprinting with Application to Cognitive Radio Networks
Yaman Sharaf-Dabbagh and Walid Saad (Virginia Tech, USA)
pp. 2138-2142

Tradeoff between Privacy Protection and Network Resource in Community Associated Network
Virtualization

Masataka Nakahara and Ryoichi Shinkuma (Kyoto University, Japan); Kazuhiro Yamaguchi and
Kohei Yamaguchi (Kobe Digital Labo, Japan)
pp. 2143-2148

A Simplified Counter Approach to Primary User Emulation Attacks from Secondary User
Perspective

Shivanshu Shrivastava (Indian Institute of Technology, India); Alentattil Rajesh (IIT G, India);
Prabin Kumar Bora (Indian Institute of Technology Guwahati, India)
pp. 2149-2154



Coffee Break

D2D and M2M

Resource Allocation for Device-to-Device Broadcast Communication in Cellular Networks
Yong Liu (Bell Labs China, P.R. China); Dong Li (Alcatel-Lucent Shanghai Bell, P.R. China); Haiyou
Guo (Bell Labs China, R\&I, Alcatel-Lucent Shanghai Bell, P.R. China); Matthew Baker (Alcatel-
Lucent, United Kingdom); Fang-Chen Cheng (Bell Labs, Lucent Technologies, USA)
pp. 1178-1183

Correlation-aware machine selection for M2M data gathering in cellular networks
Hojin Song (KAIST, Korea); Hung-Yun Hsieh and Yun-Da Tsai (National Taiwan University, Taiwan);
Wan Choi (KAIST, Korea)
pp. 1184-1189

Radio Resource Management for Optimizing Energy Efficiency of D2D Communications in
Cellular Networks

Tuong Duc Hoang (University of Quebec, Canada); Long Bao Le (INRS, University of Quebec,
Canada); Tho Le-Ngoc (McGill University, Canada)
pp. 1190-1194

Maximum Clique-Based Resource Allocation in Device-to-Device Communications
Golnoosh Elhami, Mona Zehni and Mohammad Reza Pakravan (Sharif University of Technology,
Iran)
pp. 1195-1200

A Novel Spectrum Reuse Scheme for Interference Mitigation in a Dense Overlay D2D Network
Siba Narayan Swain and Sudeepta Mishra (Indian Institute of Technology Madras, India); Siva Ram
Murthy (IIT Madras, India)
pp. 1201-1205

WLAN and Multiple Access

DLI: A Dynamic Listen Interval Scheme for Infrastructure-based IEEE 802.11 WLANs
Yi Li, Xin Zhang and Lawrence Kwan Yeung (The University of Hong Kong, Hong Kong)
pp. 1206-1210

Energy-aware Adaptive Restricted Access Window for IEEE 802.11ah Based Networks
Yanru Wang, Yun Li, Kok Keong Chai and Yue Chen (Queen Mary University of London, United
Kingdom); John Schormans (Queen Mary, University of London, United Kingdom)
pp. 1211-1215

Non-Saturated Throughput Analysis for a QoS Differentiated p-Persistent CSMA Protocol with
the Capture Effect

Salim Abukharis (University of Elmergib, Libya); Richard MacKenzie (BT Technology, Service and
Operations, United Kingdom); Timothy O'Farrell (University of Sheffield, United Kingdom)
pp. 1216-1220

RoXOR: Re-Thinking Retransmissions in WiFi
Patrick Ling (University of California, San Diego, USA); George Papen (University of California at
San Diego, USA); Tara Javidi (UCSD, USA)
pp. 1221-1226

Exploiting Multi-User Diversity in Wireless LANs with Channel-Aware CSMA/CA
Xiaowei Wang (McGill University, Canada); Mahsa Derakhshani (Imperial College London, United
Kingdom); Tho Le-Ngoc (McGill University, Canada)
pp. 1227-1232



Relay Networks

Analysis and Improvement of mobility procedures for mobile relays in LTE networks
Yangyang Chen (Telecom Bretagne, France); Xavier Lagrange (Institut Mines Telecom / Telecom
Bretagne & IRISA, France)
pp. 1769-1774

Ergodic Capacity and SER Performance Analysis of Amplify-and-Forward Cognitive Relay
Networks with Partial Relay Selection

Yuanxin Sun, Xinyi Wang and Huogen Yu (University of Electronic Science and Technology of China,
P.R. China); WanBin Tang (University of Electronic Science & Technology of China, P.R. China);
Ying Zhang (State Grid Sichuan Electric Power Company, P.R. China)
pp. 1775-1780

Joint QoS-Promising and EE-Balancing Power Allocation for Two-Way Relay Networks
Keshav Singh, Meng-Lin Ku and Jia-Chin Lin (National Central University, Taiwan)
pp. 1781-1785

Battery-Aware Relay Selection for Energy-Harvesting Relays with Energy Storage
Yu-Hsien Lee and Kuang-Hao (Stanley) Liu (National Cheng Kung University, Taiwan)
pp. 1786-1791

Satellite and UAV Networks

A Novel Timing Advanced Estimation Algorithm for Eliminating Frequency Offset in Satellite
System

Pengxu Li and Yizhou He (Beijing University of Posts and Telecommunications, P.R. China);
Gaofeng Cui and Weidong Wang (Beijing Unversity of Posts and Telecommunications, P.R. China);
Yinghai Zhang (Beijing University of Posts and Telecommunications, P.R. China)
pp. 1792-1796

DroneNet: Network Reconstruction through Sparse Connectivity Probing using Distributed
UAVs

Dahee Jeong, So-Yeon Park and HyungJune Lee (Ewha Womans University, Korea)
pp. 1797-1802

Ergodic Channel Capacity Analysis of the Hybrid Satellite-terrestrial Single Frequency Network
Yue Zhao, Lei Xie, Huifang Chen and Kuang Wang (Zhejiang University, P.R. China)
pp. 1803-1807

Maximum Lifetime Routing with Guaranteed Throughput in LEO Satellite Networks
Yu Wang and Min Sheng (Xidian University, P.R. China); King-Shan Lui (The University of Hong
Kong, Hong Kong); Lei Zhou (Beijing University of Posts and Telecommunications, P.R. China);
Xijun Wang and Yan Zhang (Xidian University, P.R. China)
pp. 1808-1813

Performance of Cooperative Satellite Communication Based on Space-Time Trellis Code
Shuo Zhang, Qing Guo and Yuming Wei (Harbin Institute of Technology, P.R. China)
pp. 1814-1818

Scheduling and Congestion

LTE User Plane Congestion Detection and Analysis
Péter Szilágyi (Nokia Solutions and Networks, Hungary); Csaba Vulkán (Nokia Siemens Networks,
Hungary)
pp. 1819-1824

Using a Genetic-Based Algorithm to Solve the Scheduling Optimization Problem for Long-Range
Molecular Communications in Nanonetworks

Alireza Ghasempour (Utah State University, USA)
pp. 1825-1829



Minimum Delay Scheduling for Raw-Data Convergecast in Wireless Field Networks
Hossein Akhlaghpasand and Vahid Shah-Mansouri (University of Tehran, Iran)
pp. 1830-1834

Receiver-driven Multipath Data Scheduling Strategy for In-order Arriving in SCTP-based
Heterogeneous Wireless Networks

Yuanlong Cao, Qinghua Liu, Guoliang Luo and Minghe Huang (Jiangxi Normal University, P.R.
China)
pp. 1835-1839

Robust Congestion Control for TCP/AQM Using Integral Backstepping Control
Elham Abolfazli and Vahid Shah-Mansouri (University of Tehran, Iran)
pp. 1840-1844

OFDM and Multi-Carrier Transmission II

Improving Robustness of Cyclostationary Detectors to Cyclic Frequency Mismatch Using
Slepian Basis

Shree Krishna Sharma (University of Luxembourg, Luxemburg); Tadilo Endeshaw Bogale
(University of Western Ontario, Canada); Symeon Chatzinotas (University of Luxembourg,
Luxemburg); Long Bao Le (INRS, University of Quebec, Canada); Xianbin Wang (University of
Western Ontario, Canada); Björn Ottersten (University of Luxembourg, Luxemburg)
pp. 456-460

Low Latency Timing Synchronization Scheme for IEEE 802.11a/n/ac Systems
Ho Huat Peh (Institute for Infocomm Research, Singapore); Chin Keong Ho (Institute for Infocomm
Research, A*STAR, Singapore); Sumei Sun (Institute for Infocomm Research, Singapore)
pp. 461-465

Suppression of Multiple Interferences for Superposed Multicarrier Transmission
Yuto Kakizaki and Tomoaki Ohtsuki (Keio University, Japan); Jun Mashino (NTT, Japan)
pp. 466-470

I/Q Imbalance in Generalized Frequency Division Multiplexing Under Weibull Fading
Mzabalazo Lupupa (University of Reading & University of Swaziland, United Kingdom); Jian Qi
(University of Reading, United Kingdom)
pp. 471-476

Interference Mitigation between COMPASS and TD-LTE Downlink by Subband Power
Reallocation

Xiao Lei, Zhiqing Wei, Yifan Zhang, Qixun Zhang and Zhiyong Feng (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 477-481

Full Duplex Systems II

A Novel Self-Interference Cancellation Scheme for Full Duplex with Differential Spatial
Modulation

Min Xu, Miaowen Wen, Yizhi Feng, Fei Ji and Weiqiang Pan (South China University of Technology,
P.R. China)
pp. 482-486

A New Frame Structure for Asynchronous In-band Full-duplex Systems
Jaeyoung Choi (Yonsei University, Korea); Dongkyu Kim (LG Electronics Co. Ltd., Korea); Seokwon
Lee and Haesoon Lee (Yonsei University, Korea); Jonghyun Bang (University of Yonsei, Korea);
Daesik Hong (Yonsei University, Korea)
pp. 487-491

Performance Analysis of Two-way Full-duplex Amplify-Forward Relay Systems
Yafei Wang, Bin Xia and Zhiyong Chen (Shanghai Jiao Tong University, P.R. China)
pp. 492-496



Dual Stage Analog Cancellation of Linear and Nonlinear Self Interference for Full Duplex Radio
Shusuke Narieda (National Institute of Technology, Akashi College, Japan)
pp. 497-501

MIMO III

A Geometrical-based 3D Model for Fixed MIMO BS-RS Channels
Wei Chen, Jianhua Zhang, Zhenzi Liu and Yuming Bi (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 502-506

Pre-processing Based Soft-Demapper for Per-Tone MIMO Operation in QAM-FBMC Systems
Kyeongyeon Kim and Yeo Hun Yun (Samsung Electronics, Korea); Chanhong Kim (Samsung
Electronics, Co. Ltd., Korea); Zuleita Ka Ming Ho (Samsung Electronics, Korea); Yong-Ho Cho
(Samsung Electronics Co. Ltd., Korea); Ji-Yun Seol (Samsung Electronics, Korea)
pp. 507-511

Impact of Angular Spread and Number of Multipath Clusters on MIMO Channels
Christian Schneider, Naveed Iqbal and Reiner S. Thomä (Ilmenau University of Technology,
Germany)
pp. 512-516

3D MIMO with Rank Adaptation for LTE-A Downlink Transmission
Wei Guo (School of Electronics and Information Engineering, Xi'an Jiaotong University, P.R. China);
Jiancun Fan (Xi'an Jiaotong University, P.R. China); Geoffrey Li (Georgia Tech, USA); Qinye Yin
(Xi'an Jiaotong University, P.R. China); Xiaolong Zhu and Yusun Fu (Huawei Shanghai Rearch
Institute, P.R. China)
pp. 517-521

Consideration on Successive Interference Canceller (SIC) Receiver at Cell-edge Users for Non-
Orthogonal Multiple Access (NOMA) with SU-MIMO

Xiaohang Chen (DOCOMO Beijing Communications Laboratories Co., Ltd, P.R. China); Anass
Benjebbour (NTT DOCOMO, INC., Japan); Anxin Li (DOCOMO Beijing Communications Laboratories
Co., Ltd, P.R. China); Huiling Jiang and Hidetoshi Kayama (DOCOMO Beijing Communications
Laboratories Co., Ltd., P.R. China)
pp. 522-526

Channel Modeling and Estimation

Achieving Secure Communication Through Pilot Manipulation
Morteza Soltani and Tuncer Baykas (Istanbul Medipol University, Turkey); Huseyin Arslan
(University of South Florida, USA)
pp. 527-531

Channel estimation with a priori position for aeronautical communications via a satellite link
Bilel Raddadi (University of Toulouse, France); Charly Poulliat (INP - ENSEEIHT Toulouse, France);
Nathalie Thomas (University of Toulouse, France); Marie-Laure Boucheret (University of Toulouse
IRIT Enseeiht, France); Benjamin Gadat (Thales Alenia Space, France)
pp. 532-537

Squared Channel Matrix Prediction for CSI Reporting in Rayleigh Fading Channels
Magnus Åström, Bo Lincoln, Fredrik Nordström and Dzevdan Kapetanovic (Ericsson Research,
Ericsson AB, Sweden)
pp. 538-541

Empirical Relationship between Local Scattering Function and Joint Probability Density
Function

Michael Walter (German Aerospace Center (DLR), Germany); Thomas Zemen (AIT Austrian
Institute of Technology GmbH, Austria); Dmitriy Shutin (German Aerospace Center (DLR),
Germany)
pp. 542-546



Banquet

Registration

WSN and BAN

G-MAC: Geographical Group MAC for Event-Driven Wireless Sensor Networks
Chang-Woo Pyo (NICT, Japan); Fumihide Kojima (National Institute of Information and
Communications Technology, Japan)
pp. 1233-1237

Optimal Placement and Number of Energy Transmitters in Wireless Sensor Networks for RF
Energy Transfer

Waleed Ejaz (Ryerson University, Canada); Sithamparanathan Kandeepan (RMIT University,
Australia); Alagan Anpalagan (Ryerson University, Canada)
pp. 1238-1243

Evaluation and Improvement of Collective Flooding in WSNs with Various Link Correlations
Thilina Weerasinghe, Alexandre Kanyeshuli and Frank Y. Li (University of Agder, Norway)
pp. 1244-1249

Modeling the Impact of node speed on the ranging estimation with UWB Body Area Networks
Arturo Guizar (INSA Lyon & Inria, France); Claire Goursaud and Jean-Marie Gorce (INSA-Lyon,
France)
pp. 1250-1254

An Energy and QoS-Aware Packet Transmission Algorithm for IEEE 802.15.4 Networks
Thien Nguyen (University of Newcastle, Australia); Jamil Y Khan and Duy T Ngo (The University of
Newcastle, Australia)
pp. 1255-1260

SDN and Virtualization

Data Prefetching to Reduce Delay in Software-Defined Cellular Networks
Jiayao Wen (The University of Hong Kong, P.R. China); Victor O. K. Li (University of Hong Kong,
P.R. China)
pp. 1845-1849

Flexible Reassignment of Flow Processing-aware Controllers in Future Wireless Networks
Sébastien Auroux and Holger Karl (University of Paderborn, Germany)
pp. 1850-1855

Dynamic Resource Provisioning with Stable Queue Control for Wireless Virtualized Networks
Vikas Jumba and Saeedeh Parsaeefard (McGill University, Canada); Mahsa Derakhshani (Imperial
College London, United Kingdom); Tho Le-Ngoc (McGill University, Canada)
pp. 1856-1860

Learning-based Hybrid TDMA-CSMA MAC Protocol for Virtualized 802.11 WLANs
Atoosa Dalili Shoaei (Mcgill University, Canada); Mahsa Derakhshani (Imperial College London,
United Kingdom); Saeedeh Parsaeefard and Tho Le-Ngoc (McGill University, Canada)
pp. 1861-1866

Robust Virtual Network Embedding for Mobile Networks
Giorgos Chochlidakis and Vasilis Friderikos (King's College London, United Kingdom)
pp. 1867-1871



Small Cell Network Deployments

A Novel Coordinated Multi-Point Transmisson in Dense Small Cell Deployment
Wenqi Zuo, Hailun Xia and Chunyan Feng (Beijing University of Posts and Telecommunications, P.R.
China)
pp. 1872-1877

Clustering-based Co-tier Interference Coordination in Dense Small Cell Networks
Lu Chen, Hailun Xia, Chunyan Feng and Shie Wu (Beijing University of Posts and
Telecommunications, P.R. China)
pp. 1878-1882

Graph-Based Altruistic Games for Interference Mitigation in Femtocell Networks
Arash Vahabpour (Sharif University of Technology, USA); Babak Hossein Khalaj (Sharif University
of Technology, Iran)
pp. 1883-1888

Joint Wireless and Backhaul Load Balancing in Cooperative Caches enabled Small-Cell
Networks

Hongjia Li and Zejue Wang (Chinese Academy of Sciences, P.R. China); Dan Hu (Cisco Systems,
Inc., P.R. China)
pp. 1889-1894

Service Provisioning with Multiple Service Providers in 5G Ultra-dense Small Cell Networks
Zheng Chang (University of Jyväskylä, Finland); Kun Zhu (University of Manitoba, Canada); Zhenyu
Zhou (North China Electric Power University & Waseda University, P.R. China); Tapani Ristaniemi
(University of Jyväskylä, Finland)
pp. 1895-1900

Massive MIMO II

Throughput Optimization for Wireless Energy Transfer in Massive MIMO Systems: A
Superimposed Pilot aided Approach

JiaMing Li, Pengbin Chen and Zhang Han (South China Normal University, P.R. China)
pp. 547-552

Energy- and Spectral-Efficiency Tradeoff in Massive MIMO Systems with Inter-User
Interference

Yuanyuan Hao, Zhengyu Song, Shujuan Hou and Hai Li (Beijing Institute of Technology, P.R. China)
pp. 553-557

Inter-User Interference Suppression in Time Varying Channel with Null-Space Expansion for
Multiuser Massive MIMO

Tatsuhiko Iwakuni, Kazuki Maruta, Atsushi Ohta, Yushi Shirato, Takuto Arai and Masataka Iizuka
(NTT Access Network Service Systems Laboratories, Japan)
pp. 558-562

Bidirectional Branch and Bound Based Antenna Selection in Massive MIMO Systems
Yuan Gao (University of Duisburg-Essen, Germany); Wei Jiang (Univerisity of Duisburg-Essen,
Germany); Thomas Kaiser (Universität Duisburg-Essen, Germany)
pp. 563-568

Multipath Phase Indication (MPI) Feedback for CSI Acquisition in FDD Massive MIMO
Umut Ugurlu (Aalto University, Finland); Risto Wichman (Aalto University School of Electrical
Engineering, Finland); Cassio Barboza Ribeiro (Nokia Research Center, Finland); Carl Wijting (Nokia
& Nokia Research Center, Finland)
pp. 569-574

Channel Coding, Modulation and ARQ IV

Analysis of Forward Error Correction Schemes for Colour Shift Keying Modulation
Ravinder Singh, Timothy O'Farrell and John David (University of Sheffield, United Kingdom)



pp. 575-579

New Upper Bound for Space-Time Block Coded Spatial Modulation
Vu-Duc Ngo and Van-Thien Luong (Hanoi University of Science and Technology, Vietnam); Nam
Xuan Tran (Le Quy Don University (LQDTU), Vietnam); Minh Tuan Le (Hanoi Department of Science
and Technology, Vietnam); Hong-Anh Mai (R&D Center of Mobifone & MobiFone Corp, Vietnam)
pp. 580-584

Performance of Transmitted Reference Pulse Cluster UWB Communication Systems Using LDPC
Codes

Junshan Zang, Zhonghua Liang, Jinjin Liu, Peipei Li and Xiaojun Yang (Chang'an University, P.R.
China)
pp. 585-589

Investigation on Hybrid Automatic Repeat Request (HARQ) Design for NOMA with SU-MIMO
Anxin Li (DOCOMO Beijing Communications Laboratories Co., Ltd, P.R. China); Anass Benjebbour
(NTT DOCOMO, INC., Japan); Xiaohang Chen (DOCOMO Beijing Communications Laboratories Co.,
Ltd, P.R. China); Huiling Jiang and Hidetoshi Kayama (DOCOMO Beijing Communications
Laboratories Co., Ltd., P.R. China)
pp. 590-594

Progressive Hybrid Precoder Design for Packet Retransmissions in Large-Scale MIMO Systems
Tumula V. K. Chaitanya (Consulting, Sweden); Tho Le-Ngoc (McGill University, Canada)
pp. 595-599

Cooperative Communications II

Information Theoretic Analysis of DF Based Dual-Hop Mixed RF-FSO Communication Systems
Sanya Anees (Indian Institute of Technology – Delhi, India); Manav Bhatnagar (Indian Institute of
Technology Delhi, India)
pp. 600-605

Interference Alignment in Partially Connected Multi-User Two-Way Relay Networks
Daniel Papsdorf (TU Darmstadt, Germany); Xiang Li (University of Rostock, Germany); Tobias
Weber (Uni Rostock, Germany); Anja Klein (TU Darmstadt, Germany)
pp. 606-611

Physical Layer Security via Maximal Ratio Combining and Relay Selection over Rayleigh Fading
Channel

Tong Li and Tianyu Zhang (University of Science and Technology Beijing (USTB), P.R. China); Bin
Zhong (Hunan University of Science and Technology, P.R. China); Zhongshan Zhang (University of
Science and Technology Beijing (USTB), P.R. China); Athanasios V. Vasilakos (National Technical
University of Athens & Kuwait University, Greece)
pp. 612-616

Distributed Space-Time Block Coding in Multi-Way Amplify-and-Forward Relaying Networks
Guo Li, Feng-Kui Gong, Nan Zhang and Xiang Chen (Xidian University, P.R. China)
pp. 617-621

Dummy Users; Network-Aware Cooperative Terminals in Wireless Access Networks
Hadi Baligh (Huawei Technologies Canada co. Ltd., Canada); Keyvan Zarifi (Huawei Technologies,
Canada); Jianglei Ma (Huawei, Canada); Peiying Zhu (Huawei Technologies, Canada); Amine
Maaref (Huawei Technologies Canada, Canada); Mohamed Rashad Salem (Huawei Technologies Co.
LTD., Canada)
pp. 622-627

Resource and Power Allocation

Energy-saving Resource Allocation by Exploiting the Context Information
Chuting Yao and Chenyang Yang (Beihang University, P.R. China); Zixiang Xiong (Texas A&M
University, USA)
pp. 628-633



Optimal Resource Allocation in OFDM Decode-and-forward Relay Systems with SWIET
Gaofei Huang (Guangzhou University, P.R. China); Wanqing Tu (Robert Gordon University, United
Kingdom); Tang Dong (Guangzhou University, P.R. China)
pp. 634-639

A Power Allocation Scheme for Physical Layer Security Based on Large-Scale Fading
Ye Fan, Xuewen Liao and Zhenzhen Gao (Xi'an Jiaotong University, P.R. China)
pp. 640-644

Resource Allocation with Delay QoS Guarantees for Spectrum Sharing in Cognitive Radio
Networks

Yanbo Ma (Shandong University of Finance and Economics, P.R. China); Piming Ma (Shandong
University, P.R. China); Xiao Yang and Qiang Liu (Shandong University of Finance and Economics,
P.R. China); Liuqing Ma (Shandong University, P.R. China)
pp. 645-649

Power allocation for OFDM System in a High-Speed Train Environment
Zhichao Sheng (Shanghai University, P.R. China); Hoang D. Tuan (University of Technology,
Sydney, Australia); Fang Yong (Shanghai University, P.R. China)
pp. 650-655

Emerging Wireless Applications

Mitigation of Antenna Displacement with Array Antenna for Data Transmission in Wireless
Power Transfer System

Motoki Iida and Yukitoshi Sanada (Keio University, Japan)
pp. 2155-2159

A Network Deployment Strategy for Home Area Networks in Smart Grid
Dehua Li, Jialai Weng and Xiaoli Chu (University of Sheffield, United Kingdom); Jie Zhang
(University of Sheffield, Dept. of Electronic and Electrical Engineering, United Kingdom)
pp. 2160-2165

Heartbeat Detection with Doppler Sensor Using Adaptive Scale Factor Selection on Learning
Eriko Mogi and Tomoaki Ohtsuki (Keio University, Japan)
pp. 2166-2170

Message Communication System Using Unmanned Aerial Vehicles under Large-Scale Disaster
Environments

Kenichi Mase (Niigata University, Japan); Hiraku Okada (Nagoya University, Japan)
pp. 2171-2176

Coffee Break

Cross-Layer Design II

Algorithm of Protocol Header Recovery based on Iteration between Layers
Liang Fan, Xiaomei Wang and Yan Chen (Zhengzhou Information Science and Engineering Institute,
P.R. China)
pp. 1261-1266

Perceptual Quality-aware Active Queue Management for Video Transmission
Seyed Ehsan Ghoreishi and Hamid Aghvami (King's College London, United Kingdom); Maria G.
Martini (Kingston University, United Kingdom)
pp. 1267-1271

Addressing traffic demanding scenarios in cellular networks through QoE-based rate
adaptation

Dimitris Tsolkas, Eirini Liotou, Nikos Passas and Lazaros Merakos (University of Athens, Greece)
pp. 1272-1276



Quality Driven Resource Allocation for Adaptive Video Streaming in OFDMA Uplink
Hieu Le (TU-Berlin, Germany); Arash Behboodi (RWTH Aachen University, Germany); Adam Wolisz
(TUB, Germany)
pp. 1277-1282

Spectrum Sharing

Distributed Spectrum Access in Dense 5G Networks
Pablo Soldati (Huawei Technologies Sweden AB, Sweden); Georgios P. Koudouridis (Huawei
Technologies Sweden R&D Center & Royal Institute of Technology, Sweden)
pp. 1901-1906

Enhanced LBT Algorithm for LTE-LAA in Unlicensed Band
Tao Tao (Bell Labs (Shanghai), Alcatel-Lucent Shanghai Bell, P.R. China); Feng Han (Alcatel-Lucent
Shanghai Bell, P.R. China); Yong Liu (Bell Labs China, P.R. China)
pp. 1907-1911

Joint licensed and unlicensed spectrum allocation for unlicensed LTE
Yang Xu (Zhejiang University, P.R. China); Rui Yin (Zhejiang Gongshang University & Georgia
Institute of Technology, P.R. China); Qimei Chen and Guanding Yu (Zhejiang University, P.R.
China)
pp. 1912-1917

Enhanced Listen-before-talk Scheme for Frequency Reuse of Licensed-assisted Access Using
LTE

Yuan Li (Huawei Technologies Co. Ltd., P.R. China); Juan Zheng (Huawei Technologies Co., Ltd,
P.R. China); Qiang Li (Huawei Technologies Co. Ltd., P.R. China)
pp. 1918-1923

Optimization of Multi-antenna GLRT-Based Spectrum Sensing for Cognitive Radio
Yibo He, Tharmalingam Ratnarajah and Ebtihal H. G. Yousif (The University of Edinburgh, United
Kingdom); Jiang Xue (The University of Edinburgh & IDCOM, United Kingdom); Mathini Sellathurai
(Heriot-Watt University, United Kingdom)
pp. 1924-1928

Vehicular Area Networks

A Next-hop Selection Scheme Providing Long Path Lifetime in VANETs
Jin Qian, Tao Jing, Yan Huo, Yikai Li, Wei Zhou and Zhen Li (Beijing Jiaotong University, P.R. China)
pp. 1929-1933

Can DTN Improve the Performance of Vehicle-to-roadside Communication?
Celimuge Wu (The University of Electro-Communications, Japan); Yusheng Ji (National Institute of
Informatics, Japan); Satoshi Ohzahata (The University of Electro-Communications & Graduate
School of Information Systems, Japan); Toshihiko Kato (University of Electro-Communications,
Japan)
pp. 1934-1939

Hybrid Information Forwarding in VANETs through Named Data Networking
Gang Deng, Xiaoming Xie, LI Shi and Rere Li (Beijing University of Posts and Telecommunications,
P.R. China)
pp. 1940-1944

Online-SVR for Vehicular Position Prediction during GPS Outages Using Low-Cost INS
Dong Wang, Jiaqi Liao, Zhu Xiao, Li Xiaohong and Havyarimana Vincent (Hunan University, P.R.
China)
pp. 1945-1950

Multiple Redundancy Constants with Trickle
Titouan Coladon (LIG UMR 5217 & Grenoble University, France); Mališa Vučinić (University of
Grenoble, France); Bernard Tourancheau (LIG UMR 5217 & Grenoble Alps University, France)
pp. 1951-1956



Performance Analysis I

Area under ROC Curve of Energy Detection over Generalized Fading Channels
Alireza Bagheri (Semnan University, Iran); Paschalis C. Sofotasios (Tampere University of
Technology & Aristotle University of Thessaloniki, Finland); Theodoros Tsiftsis (Technological
Educational Institute of Central Greece, Greece); Ali Shahzadi (Semnan University, Iran); S. Freear
(University of Leeds, United Kingdom); Mikko Valkama (Tampere University of Technology, Finland)
pp. 656-661

Wireless Physical-Layer Security with Multiple Receivers and Eavesdroppers: Outage
Probability and Average Secrecy Capacity

Yongjue Chen (Harbin Institute of Technology, P.R. China); Wei Li (HITSZ, P.R. China); Huixi Shu
(Harbin Institute of Technology, P.R. China)
pp. 662-667

Further Performance Results for Energy Detector Operating over \kappa-\mu Shadowed
Fading

Mohammed Aloqlah (Yarmouk University, Jordan); Ibrahem E. Atawi (University of Tabuk, Saudi
Arabia); Mamoun F. Al-Mistarihi (Jordan University of Science and Technology, Jordan)
pp. 668-671

Channel Estimation Error and Beamforming Performance in Repeater-Enhanced Massive MIMO
Systems

Yiming Ma (RFDSP Inc, USA); Dengkui Zhu and Boyu Li (RF DSP Inc., USA); Ping Liang (University
of California, Riverside, USA)
pp. 672-677

Closed-Form Capacity Expression for Low Complexity BICM with Uniform Inputs
Ronald Nissel (TU Wien, Austria); Sebastian Caban (Vienna University of Technology, Austria);
Markus Rupp (TU Wien, Austria)
pp. 678-682

OFDM and Multi-Carrier Transmission III

SINR Analysis of OFDM Systems Using a Geometry-Based Underwater Acoustic Channel Model
Do Viet Ha (Hanoi University of Science and Technology, Vietnam); Nguyen Van Duc (HUST,
Vietnam); Matthias Pätzold (University of Agder, Norway)
pp. 683-687

Low Complexity Greedy Detection Method with Generalized Multicarrier Index Keying OFDM
James Crawford (Queens University of Belfast, United Kingdom); Youngwook Ko (Queen's
University Belfast, United Kingdom)
pp. 688-693

Evaluation of a Frequency Agile Direct RF ADC Based on Mixed-Signal OFDM Simulation
Adrian Posselt (BMW Group, Germany); Dominic Berges (Technische Universität München &
Siemens AG, Germany); Oliver Klemp (BMW Group Research and Technology, Germany); Bernd
Geck (Leibniz Universität Hannover, Germany)
pp. 694-697

Joint Equalization and Decoding for A Rateless Coded V-OFDM System
Jing Zhang, Xiqian Luo, Panyu Fu, Yu Zhang and Zhaoyang Zhang (Zhejiang University, P.R. China)
pp. 698-703

Distortion Cancellation Precoding for OFDM-SDMA Downlink with Nonlinear Power Amplifiers
Ilia Iofedov (Ben Gurion University of the Negev, Israel); Dov Wulich (Ben Gurion University,
Israel)
pp. 704-709



MIMO IV

Latticing the Interference: Non-linear Pre-coding for Non-Orthogonal Multiple Access in
Downlink Multi-User MIMO System

Chun-Hao Liao and Hiroyuki Morikawa (The University of Tokyo, Japan)
pp. 710-714

Throughput Maximization in Self-Powered Wireless MIMO Communication System
Xin Zhang and Xuewen Liao (Xi'an Jiaotong University, P.R. China); Wei Li (Xi'an Jiaotong
University & University of Maryland, P.R. China)
pp. 715-720

Partitioned Scheduling for Sphere Decoding with Runtime Constraints for Practical MIMO
Communication Systems

Tae-Hwan Kim and Jin-Hwee Kim (Korea Aerospace University, Korea)
pp. 721-725

IEEE 802.11ac Multi-User MIMO Capacity and Impact of Antenna Array Geometry based on
Indoor Measurements

Khouloud Issiali (Orange Labs Belfort, France); Valery Guillet (Orange Labs, France); Ghais El Zein
(IETR-INSA Rennes, France); Gheorghe Zaharia (IETR-INSA de Rennes, France)
pp. 726-730

Channel-Aware Local Search (CA-LS) for Iterative MIMO Detection
I-Wei Lai (Chang Gung University, Taiwan); Chia-Han Lee (Academia Sinica, Taiwan); Gerd H.
Ascheid and Heinrich Meyr (RWTH Aachen University, Germany); Tzi-Dar Chiueh (National Taiwan
University, Taiwan)
pp. 731-736

Cellular Networks II

Impact of Three-Dimensionality of Femtocell Deployments on Aggregate Interference
Estimation

Sathishkumar Jagadeesan, Janne Riihijärvi and Marina Petrova (RWTH Aachen University,
Germany)
pp. 737-742

Load-awareness energy saving strategy via success probability constraint for heterogeneous
small cell networks

Zhu Xiao and Huashan Li (Hunan University, P.R. China); Zhongfeng LI (College of Information
Science and Engineering, Hunan University, P.R. China); Dong Wang (Hunan University, P.R.
China)
pp. 743-747

Real-time Energy Trading with Grid in Green Cloud-RAN
Wan Nur Suryani Firuz Wan Ariffin, Xinruo Zhang and Mohammad Reza Nakhai (King's College
London, United Kingdom)
pp. 748-752

Performance Gain of Precaching at Users in Small Cell Networks
Binqiang Chen and Chenyang Yang (Beihang University, P.R. China)
pp. 753-758

A Low Complexity Scheme for Realistic Multi-cell Downlink Coherent Joint Transmission
Huan Sun (Bell Labs & Alcatel-Lucent Shanghai Bell Co., Ltd., P.R. China); Haiyang Zhang (Alcatel-
Lucent Shanghai Bell Co., Ltd, P.R. China); Tao Yang and Yong Liu (Bell Labs China, P.R. China)
pp. 759-763



Localization II

A Smartphone-Based Indoor Positioning System Using Fuzzy Theory and WLAN Mapping
Algorithm

Chao Li, Zhuqing Jiang, Chengkai Huang, Xinmeng Liu and Yuying Yang (Beijing University of Posts
and Telecommunications, P.R. China)
pp. 2177-2181

An Efficient Cluster-based Outdoor User positioning using LTE and WLAN Signal Strengths
Riaz Uddin Mondal (University of Jyvaskyla, Finland); Jussi Turkka (Magister Solutions Ltd.,
Finland); Tapani Ristaniemi (University of Jyväskylä, Finland)
pp. 2182-2186

Device-Agnostic Wi-Fi Fingerprint Positioning for Consumer Applications
Brett Fischler, Daniel Griffin, Tyler Lubeck, Kenneth Hunter Wapman and Mai Vu (Tufts University,
USA)
pp. 2187-2192

Robust Indoor Localization of Narrowband Signals
Islam Alyafawi and Torsten Ingo Braun (University of Bern, Switzerland); Desislava Dimitrova (ETH
Zurich, Switzerland)
pp. 2193-2198

Lunch

Wireless Local Area Networks I

Analysis of Extended Busy Tone Performance for Coexistence between WRAN and WLAN TVWS
Networks

Onur Karatalay and Serhat Erkucuk (Kadir Has University, Turkey); Tuncer Baykas (Istanbul
Medipol University, Turkey)
pp. 1957-1962

Analysis of the potential for increased spectral reuse in wireless LAN
Soma Tayamon and Gustav Wikström (Ericsson AB, Sweden); Kevin Pérez Moreno (KTH, Sweden);
Johan Söder and Yu Wang (Ericsson, Sweden); Filip Mestanov (Ericsson AB, Sweden)
pp. 1963-1967

Coverage Adaptation Focusing on Coverage Boundary in Densely Deployed WLANs: Potential
Game Approach

Keita Nagashima, Shotaro Kamiya, Koji Yamamoto, Takayuki Nishio and Masahiro Morikura (Kyoto
University, Japan); Tomoyuki Sugihara (Allied Telesis Holdings, Japan)
pp. 1968-1973

Joint Range Adjustment and Channel Assignment for Overlap Mitigation in Dense WLANs
Shotaro Kamiya, Keita Nagashima, Koji Yamamoto, Takayuki Nishio and Masahiro Morikura (Kyoto
University, Japan); Tomoyuki Sugihara (Allied Telesis Holdings, Japan)
pp. 1974-1979

WiFi Assisted Multi-WiGig AP Coordination for Future Multi-Gbps WLANs
Ehab Mahmoud Mohamed (Osaka University, Japan); Kei Sakaguchi (Osaka University & Tokyo
Institute of Technology, Japan); Seiichi Sampei (Osaka University, Japan)
pp. 1980-1984

Wireless Local Area Networks II

An SDN framework for seamless mobility in enterprise WLAN
Arkadeep Sen and Krishna M. Sivalingam (Indian Institute of Technology Madras, India)
pp. 1985-1990



Experimental Analysis of Multipoint-to-Point UAV Communications with IEEE 802.11n and
802.11ac

Samira Hayat (University of Klagenfurt & Mobile Systems Group, Austria); Evsen Yanmaz
(University of Klagenfurt & Lakeside Labs, Austria); Christian Bettstetter (University of Klagenfurt,
Austria)
pp. 1991-1996

Indoor Localization Algorithm Based on Iterative Grid Clustering and AP Scoring
Dong Liang (Beijing University of Posts and Telecommunications, P.R. China); Zhaojing Zhang
(Beijing University of Posts and Communications, P.R. China); Anni Piao and Shanghong Zhang
(Queen Mary, University of London, United Kingdom)
pp. 1997-2001

Proposal and Performance Evaluation of TVWS-Wi-SUN system
Jing Ma (National Institute of Information and Communications Technology, Japan); Hiroshi Harada
(Kyoto University & Graduate School of Informatics, Japan); Fumihide Kojima (National Institute of
Information and Communications Technology, Japan)
pp. 2002-2007

Signal Propagation-based Outlier Reduction Technique (SPORT) for Crowdsourcing in Indoor
Localization using Fingerprints

Liye Zhang (Harbin Institute of Technology & University of Toronto, P.R. China); Shahrokh Valaee
and Le Zhang (University of Toronto, Canada); Yubin Xu and Lin Ma (Harbin Institute of
Technology, P.R. China)
pp. 2008-2013

mmWave II

Polarimetric Mm-Wave Channel Measurement and Characterization in a Small Office
Minseok Kim and Kento Umeki (Niigata University, Japan); Karma Wangchuk and Jun-ichi Takada
(Tokyo Institute of Technology, Japan); Shigenobu Sasaki (Niigata University, Japan)
pp. 764-768

Repeater-Enhanced Millimeter-Wave Systems in Multi-Path Environments
Junyang Shen, Dengkui Zhu and Boyu Li (RF DSP Inc., USA); Ping Liang (University of California,
Riverside, USA)
pp. 769-774

Modeling and Evaluation of Beam Tracking in Mobile Millimeter Wave Communication
Jiann-Ching Guey (Mediatek Inc., Taiwan); Ming-Po Chang (MediaTek Inc., Taiwan); Chia-Hao Yu
(MediaTek, Taiwan); Chao-Cheng Su (Mediatek Inc., Taiwan)
pp. 775-780

Iterative Canceller of Adjacent Channel Interference Induced by Nonlinearity of Power
Amplifier in Millimeter Wave Systems

Noboru Osawa, Shinsuke Ibi and Seiichi Sampei (Osaka University, Japan)
pp. 781-786

Energy-Efficient Hybrid Beamforming in Millimeter-Wave Communications Using FDMA
Shunsuke Fujio (Fujitsu Laboratories Ltd., Japan); Chimato Koike (Fujitsu Laboratories Limited,
Japan); Dai Kimura (Fujitsu Laboratories Ltd., Japan)
pp. 787-791

Beamforming

Cooperative Beamforming in Multihop Amplify-and-Forward Relay Networks
Binyue Liu (Xidian University, P.R. China); Yong Cheng (Bell Labs, Alcatel-Lucent, Stuttgart,
Germany); Wei-Shun Liao (National Taiwan University, Taiwan)
pp. 792-797



Adaptive Eigenmodes Beamforming and Interference Alignment in Underlay and Overlay
Cognitive Networks

Wenbo Guo, Wenbo Xu and Jiaru Lin (Beijing University of Posts and Telecommunications, P.R.
China); Lixi Fu (China University of Petroleum, P.R. China)
pp. 798-802

Rank-Two Beamforming for QoS-DiffServ Multi-group Multicast System Based on Alamouti
Space-Time Coding

Zilong Zhang, Xiaodong Xu and Yanan Wu (University of Science and Technology of China, P.R.
China)
pp. 803-808

Energy Efficiency of Amplify-and-Forward Relaying with Antenna Selection and Beamforming
Shu Zhao, Li Chen and XiaoHui Chen (University of Science and Technology of China, P.R. China)
pp. 809-813

On the Performance of Fixed-Gain Amplify-and-Forward Dual-Hop Relay Systems with
Beamforming Under \kappa-\mu Shadowed Fading

Mohammed Aloqlah (Yarmouk University, Jordan); Ibrahem E. Atawi (University of Tabuk, Saudi
Arabia); Mamoun F. Al-Mistarihi (Jordan University of Science and Technology, Jordan)
pp. 814-818

Performance Analysis II

Bit Error Probability of Preprocessing Aided Spatial Modulation Based on MMSE Precoding
Nemanja Stefan Perovic ́, Peng Liu and Andreas Springer (Johannes Kepler University Linz, Austria)
pp. 819-823

Performance Evaluation of PLC with Log-Normal Channel Gain over Nakagami-m Additive
Background Noise

Aashish Mathur (Indian Institute of Technology - Delhi, India); Manav Bhatnagar (Indian Institute
of Technology Delhi, India); Bijaya Panigrahi (Indian Institute of Technology - Delhi, India)
pp. 824-829

Detection Statistics and Error Performance of SPAD-based Optical Receivers
Elham Sarbazi (University of Edinburgh, United Kingdom); Harald Haas (The University of
Edinburgh, United Kingdom)
pp. 830-834

Rejection of PBNJ with S-CFFH/BPSK ML Receiver over Frequency Selective Rayleigh Fading
Channels with Imperfect CSI

Yishan He and Yufan Cheng (University of Electronic Science and Technology of China, P.R. China);
Yan Yang (Southeast University, P.R. China); Gang Wu, Binhong Dong and Shaoqian Li (University
of Electronic Science and Technology of China, P.R. China)
pp. 835-839

The effects of RF impairments in Vehicle-to-Vehicle Communications
Alexandros-Apostolos A Boulogeorgos (Aristotle University of Thessaloniki, Greece); Paschalis C.
Sofotasios (Tampere University of Technology & Aristotle University of Thessaloniki, Finland); Sami
Muhaidat (Khalifa University, UAE); Mikko Valkama (Tampere University of Technology, Finland);
George K. Karagiannidis (Aristotle University of Thessaloniki, Greece)
pp. 840-845

Field Experiments

Indoor and Outdoor Experimental Trials in 28-GHz Band for 5G Wireless Communication
Systems

Tatsunori Obara and Tatsuki Okuyama (NTT DOCOMO, INC., Japan); Yuuichi Aoki (Samsung
Electronics, Co., Ltd., Korea); Satoshi Suyama (NTT DOCOMO, INC., Japan); Jaekon Lee (Samsung
Electronics, Korea); Yukihiko Okumura (NTT DOCOMO, INC., Japan)
pp. 846-850



Field Experiments on 5G Radio Access Using 15-GHz Band in Outdoor Small Cell Environment
Kiichi Tateishi, Daisuke Kurita, Atsushi Harada and Yoshihisa Kishiyama (NTT DOCOMO, INC.,
Japan); Stefan Parkvall, Erik Dahlman and Johan Furuskog (Ericsson Research, Sweden)
pp. 851-855

Experimental performance evaluation of a 5G spectrum sharing scenario based on field-
measured channels

Oriol Font-Bach (Centre Tecnològic de Telecomunicacions de Catalunya, Spain); Nikolaos
Bartzoudis and David López Bueno (CTTC, Spain); Evgenii Vinogradov (Universite Catholique de
Louvain, Belgium); Miquel Payaró (CTTC, Spain); Claude Oestges (Université Catholique de
Louvain, Belgium); Tor A Myrvoll and Vidar Ringset (SINTEF, Norway)
pp. 856-861

Experimental Evaluation of Downlink Transmission and Beam Tracking Performance for 5G
mmW Radio Access in Indoor Shielded Environment

Yuki Inoue, Yoshihisa Kishiyama and Yukihiko Okumura (NTT DOCOMO, INC., Japan); James Kepler
and Mark Cudak (Nokia Networks, USA)
pp. 862-866

Advanced Transmission Techniques

Efficient Multi-Antenna Expansion Method for Vandermonde-Subspace Frequency Division
Multiplexing for 5G New Waveform

Tsuyoshi Hasegawa (Fujitsu Laboratories Ltd., Japan)
pp. 867-871

New Signal Design for Enhanced Spatial Modulation with Multiple Constellations
Chien-Chun Cheng (National Chiao Tung University, Taiwan); Hikmet Sari (École Supérieure
d'Électricité (SUPELEC), France); Serdar Sezginer (Sequans, France); Yu T. Su (National Chiao
Tung University, Taiwan)
pp. 872-876

Spectrally Enhanced PAM-DMT for IM/DD Optical Wireless Communications
Mohamed Sufyan Islim and Dobroslav A. Tsonev (University of Edinburgh, United Kingdom); Harald
Haas (The University of Edinburgh, United Kingdom)
pp. 877-882

Adjustable Ultra Narrow-Band Pulse for Asynchronous 5G M2M Communications
Yu Cao (Huawei Technologies Canada Co. Ltd., Canada); Ming Jia (Huawei Technologies Canada
Co., Ltd., Canada); Jianglei Ma (Huawei, Canada); Javad Abdoli (Huawei Technologies Canada Co.,
Ltd., Canada)
pp. 883-888

Optimal Index Coding with Min-Max Probability of Error over Fading Channels
Anoop Thomas, Kavitha Radhakumar, Attada Chandramouli and B. Sundar Rajan (Indian Institute
of Science, India)
pp. 889-894

Coffee Break

Wireless Sensor Networks I

Balancing Harvesting Energy Consumption with Potential Field in Wireless Sensor Networks
JiaHui Song (University of Chinese Academy of Sciences & Institute of Information Engineering,
P.R. China); Wei An (Institute of Information Engineering, Chinese Academy of Sciences, P.R.
China); Yahui Hu (IOA CAS, P.R. China); Yu Zhang (State Key Laboratory of Information Security,
P.R. China); Xu Zhou and Zhen Xu (Institute of Information Engineering, Chinese Academy of
Sciences, P.R. China)
pp. 2014-2019



Energy Efficient and Low-latency Data Collection in TDMA-based WSN
Wenxiang Zhu, Pingping Xu and Xingmiao You (Southeast University, P.R. China); Chencheng Yang
(Purdue University, USA); Bui Thi Oanh (Southeast University, Vietnam)
pp. 2020-2025

Logical Correlation-based Sleep Scheduling for Energy-efficient WSNs in Smart Homes
Wei Liu and Yozo Shoji (National Institute of Information and Communications Technology, Japan);
Ryoichi Shinkuma (Kyoto University, Japan)
pp. 2026-2031

Overview of MAC Protocols for Energy Harvesting Wireless Sensor Networks
Parisa Ramezani and Mohammad Reza Pakravan (Sharif University of Technology, Iran)
pp. 2032-2037

SCAD: Sensor Context-aware Adaptive Duty-cycled Beaconless Opportunistic Routing for WSNs
Zhongliang Zhao and Torsten Ingo Braun (University of Bern, Switzerland)
pp. 2038-2043

Wireless Sensor Networks II

Autoregressive Model based Data Gathering Algorithm for Wireless Sensor Networks with
Compressive Sensing

Xiangling Li (Beijing University of Post and Telecommunications, P.R. China); Xiaofeng Tao, Yinjun
Liu and Qimei Cui (Beijing University of Posts and Telecommunications, P.R. China)
pp. 2044-2048

Link Quality Estimation with the Gilbert-Elliot Model for Wireless Sensor Networks
Bildea Ana (Grenoble Institute of Technology & LIG, France); Olivier Alphand (Grenoble Institute of
Technology, France); Franck Rousseau (Grenoble INP / LIG & University of Grenoble / Grenoble
Informatics Laboratory, France); Andrzej Duda (Grenoble Institute of Technology, France)
pp. 2049-2054

Measurement of wireless communication characteristics in sewer pipes for sewer inspection
systems using multiple wireless sensor nodes

Taiki Nagashima, Yudai Tanaka and Susumu Ishihara (Shizuoka University, Japan)
pp. 2055-2060

Online Precoder Design for Parameter Tracking in Wireless Sensor Networks
Rahul Singh (Software Engineer II & Cisco System Inc, India); Ketan Rajawat (Indian Institute of
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