1/2

2019 IEEE International
Conference on Communications
Workshops

(1CC Workshops 2019)

Shanghai, China
20-24 May 2019

Pages 1-650

I E E E IEEE Catalog Number: CFP1901E-POD
4 ISBN: 978-1-7281-2374-5



Copyright © 2019 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP1901E-POD
ISBN (Print-On-Demand): 978-1-7281-2374-5
ISBN (Online): 978-1-7281-2373-8
ISSN: 2474-9133

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

5G TRIAL COOPERATION BETWEEN EU AND CHINA ...t 1
Alexandras Kostopoulos ; loannis Chochliouros ; Athanassios Dardamanis ; Olga Segou ; Emmanouil Kafetzakis ;
Ridha Soua ; Kai Zhang ; Slawomir Kuklinski ; Lechoslaw Tomaszewski ; Na Yi ; Uwe Herzog ; Tao Chen ; Matti
Kutila ; Jaime Ferragut

A TRACEABLE APPROACH TO REMOTE INTERFERENCE MANAGEMENT FOR NEW

RADIO ..t h b b h e bR E R R R bR h R R R R R AR R R R Rt R bRt b e e bt bbb et eneene s 7
Yuzhen Wang ; Ying Chen ; Ting Zhou ; Honglin Hu
ANALYSIS OF TEST VOLUME SIZE IN 3D MIMO OTA FOR 5G ....ooiiiiiiiiiice s 13

Zhen Zhang ; Lei Tian ; Jianhua Zhang ; Jian Zhang ; Li Yu ; Zheng Liu
APPLICATION AND EXPERIMENTS OF 5G TECHNOLOGY POWERED INDUSTRIAL

INTERNET ...ttt sttt s et e et e e e te e et e sateeateeate e e teeasteeateeesee e seeenteenteeasseenaeeenseeasaeeseeesnseenteeaneeeseenneeennes 19
Fangmin Xu ; Fan Yang ; Xinya Wu ; Qi Guo ; Chenglin Zhao
C-V2X SUPPORTED AUTOMATED DRIVING ..ottt sttt sttt st st sba e stesnaesbesneentenns 25

Matti Kutila ; Pasi Pyykonen ; Qing Huang ; Wei Deng ; Wenhui Lei ; Emmanuel Pollakis
DATABASE SUPPORTED FLEXIBLE SPECTRUM ACCESS - FIELD TRIALS IN

COMMERCIAL NETWORKS ...ttt h e bbbt h bbb e bt st ettt e bt e bb e bt st e e b e annenbeareen 30
Adrian Kliks ; Pawel Kryszkiewicz ; Lukasz Kulacz ; Karol Kowalik ; Jaakko Ojaniemi ; Heikki Kokkinen ; Hanna
Bogucka

DEPLOYING A5G ARCHITECTURE FOR CROWND EVENTS ..ot 36

Alexandras Kostopoulos ; loannis P. Chochliouros ; Evangelos Sfakianakis ; Daniele Munaretto ; Claus Keuker
IMPACT OF ANALOG PRECODING TYPES ON THE SPECTRAL EFFICIENCY OF

MILLIMETER WAVE HYBRID BEAMFORMING SYSTEMS ... 42
Pan Tang ; Jianhua Zhang ; Lei Tian
INDOOR POSITIONING PLATFORM TO SUPPORT 5G LOCATION BASED SERVICES..........ccccooiiiiieiinee 48

Seppo Horsmanheimo ; Sergio Lembo ; Lotta Tuomimaki ; Sami Huilla ; Petri Honkamaa ; Matti Laukkanen ;
Paul Kemppi

PERFORMANCE ANALYSIS OF CELL-FREE MASSIVE MIMO SYSTEMS UNDER LIMITED

Ly D] N 1 o PSSO PR TSP 54
Xudong Yin ; Jianxin Dai ; Jianfeng Shi

PERFORMANCE ANALYSIS OF URBAN MMWAVE MULTI-HOP V2V COMMUNICATIONS

WITH SHIFTED-EXPONENTIAL DISTRIBUTION HEADWALY ...ttt ottt san e e s ntee e e snee e nnee s 60
Zipeng Li ; Yangwanli Guo ; Xiaohu Ge
RECENT TRIALS OF G.METRO-BASED PASSIVE WDM FRONTHAUL IN5G TESTBEDS...........cccceevevveenen. 66

Jim Zou ; Michael Eiselt ; Manuel Alfageme ; Juan Agusti ; Carles Teres ; Paula Ciria ; Raimena Veisllari ;
Mickael Fontaine ; Jorg-Peter Elbers

RESEARCH OF D2D COMMUNICATIONS MODE FOR 5G VEHICULAR NETWORKS. ... 72
Lijun Wang ; Jia Yan ; Kan Yu ; Dexiang Deng
TESTBED VERIFICATION OF NEW FRONTHAUL TECHNOLOGY FOR5G SYSTEMS ..., 78

Nathan J. Gomes ; Philippos Assimakopoulos ; Philippe Chanclou ; Kai Habel ; Volker Jungnickel ; Patrik Ritosa
; Jim Zou ; Jorg-Peter Elbers ; Howard Thomas ; Gregor Linne ; Christoph Juchems

THE 5G EVE END-TO-END 5G FACILITY FOR EXTENSIVE TRIALS ..ot 84
Milon Gupta ; Rodolphe Legouable ; Marc Molla Rosello ; Maurizio Cecchi ; Jaime Ruiz Alonso ; Manuel
Lorenzo ; Evangelos Kosmatos ; Mauro R. Boldi ; Gino Carrozzo

A TRACTABLE FRAMEWORK FOR COVERAGE ANALYSIS OF CELLULAR-CONNECTED

UAYV NETWORKS ...t ettt b ettt b bbbkt e bt e bt e b e e b e e b e e Rt ekt e bt em b e e bt e ke eb e et e nbeebesbe e b naeenes 89
Xianghao Yu ; Jun Zhang ; Robert Schober ; Khaled B. Letaief

AGE-BASED PATH PLANNING AND DATA ACQUISITION IN UAV-ASSISTED 10T

NETWORKS. ..ot h bt h e bR e bbb e b e R e e b e R e e E e R e e bt e b b e bt e hs e bt e b e e et e b e e b e s b e ettt e e nn e 95
Zekun Jia ; Xiaogi Qin ; Zijing Wang ; Baoling Liu
CELL-FREE MASSIVE MIMO FOR UAV COMMUNICATIONS ..o s 101

Carmen D'Andrea ; Adrian Garcia-Rodriguez ; Giovanni Geraci ; Lorenzo Galati Giordano ; Stefano Buzzi

CELLULAR-CONNECTED UAV: PERFORMANCE ANALYSIS WITH 3D ANTENNA

IMIODELLING ...ttt sttt b ettt b e s e bt e b e bt e s ekt e b £ e b e eR b e A bt e E e ekt e h b e eb e e st e e bt e nb e s b e e s e e ek e e me e s b e e beebeanean 107
Xiaoli Xu ; Yong Zeng

ENERGY-EFFICIENCY FOR FIXED-WING UAV-ENABLED DATA COLLECTION AND

FORWARDING. ...ttt bbbt b e s b h e b e b s R e e h b e A b e e b e e R e e a b e e b e e b e e b e e bt s b e e s e e b e e ab e b e n b e ne e s 113
Fangyun Dong ; Linpei Li ; Zhaoming Lu ; Qi Pan ; Wei Zheng



MODELING AND COVERAGE ANALYSIS OF DOWNLINK UAV NETWORKS WITH

MMWAVE COMMUNICATIONS. ...ttt ettt ettt e e st e s e e ste e e staesseesnteesseeesteesseeanteessee e teeanseeseesnaeesaeennseenses 119
Wengiang Yi ; Yuanwei Liu ; Maged Elkashlan ; Arumugam Nallanathan

MULTI-USER WIDEBAND SPARSE CHANNEL ESTIMATION FOR AERIAL BS WITH

HYBRID FULL-DIMENSIONAL MIMO ....oiiiiiiiiiie ittt sttt sttt sbe et sbeenbenbeenaesnean 125
Anwen Liao ; Zhen Gao ; Yongpeng Wu ; Hua Wang ; Yang Yang ; Di Wu

PERFORMANCE EVALUATION OF NETWORK SLICING FOR AERIAL VEHICLE

COMMUNICATIONS ...ttt e et s bttt e sae e e b e e abee e bt e as bt e beeasteesheeambe e beeaseeenbeeanbeeabeeenseennbeanbeesreaenseen 131
Adrian Exposito Garcia ; Sandra Hofmann ; Christoph Sous ; Lourdes Garcia ; Aygun Baltaci ; Christoph Bach ;
Ralf Wellens ; Damini Gera ; Dominic Schupke ; Hector Esteban Gonzalez

PROPAGATION MODELING FOR UAV AIR-TO-GROUND CHANNEL OVER THE SIMPLE

IMOUNTAIN TERRAIN Lottt sttt sttt a1t sbe e s ekt a1 e e e bt a8 b e s b4 a8 e e b e es e e nb e e s e e beenb e s be e bt et e enbenbeeraenbeanran 137
Zhuangzhuang Cui ; Ke Guan ; Danping He ; Bo Ai ; Zhangdui Zhong

RELIABILITY AND FAIRNESS FOR UAVY COMMUNICATION BASED ON NON-

ORTHOGONAL MULTIPLE ACCESS ... ..ottt ettt sttt stae e e ssaa et e e ssaeasteesseeaseeasaeasseesnseansaesnenesseesnsennes 143
Van-Lan Dao ; Hung Tran ; Svetlana Girs ; Elisabeth Uhlemann

ROBUST TRAJECTORY AND RESOURCE ALLOCATION DESIGN FOR SECURE UAV-AIDED

COMMUNICATIONS ...ttt s e et e e st e te e st e e be e st ae e teeaste e seeaseeesseeanbe e seeaseeeasseanteeateeesseeanseensaennnennneens 149
Xiaofang Sun ; Chao Shen ; Derrick Wing Kwan Ng ; Zhangdui Zhong

SECRECY TRANSMISSION CAPACITY OF LARGE-SCALE UAV-ENABLED WIRELESS

NETWORKS. ...t h bbbt h b b e h e b £ e b e b e e R b e b e e b s e bt e h b e e b e e b e e b e e bt s b e e s e b e e e bt e bt ane s 155
Jianping Yao ; Jie Xu
COMPREHENSIVE STUDY OF NOMA SCHEMES ..ottt 161

Chao Wang ; Yiqun Wu ; Yan Chen ; Alireza Bayesteh

COPING WITH CHIP-LEVEL ASYNCHRONICITY OF CODED TANDEM SPREADING

MULTIPLE ACCESS FOR MASSIVE MACHINE-TYPE COMMUNICATIONS.......cccooiiiieeeee e 166
Guoyu Ma ; Bo Ai ; Fanggang Wang ; Zhangdui Zhong ; Yiyan Ma

DOWNLINK PRECODER DESIGN FOR TWO-USER POWER-DOMAIN MIMO-NOMA WITH

EXCESS DEGREES OF FREEDOM .......ciiiiiitiiiite ittt n et b e 172
Aravindh Krishnamoorthy ; Robert Schober ; Zhiguo Ding

DYNAMIC USER PAIRING AND POWER ALLOCATION FOR THROUGHPUT

MAXIMIZATION IN NOMA SYSTEMS ...ttt bttt b et b e b e e e sbe e b e nbe e anean 178
Cinnie Hsiung ; Rui Huang ; Yong Zhou ; Vincent W. S. Wong

ENERGY EFFICIENCY OF RSMA AND NOMA IN CELLULAR-CONNECTED MMWAVE UAV

NETWORKS. ...ttt ettt b et b e st bt s e e b e e h e e bt e R b e ekt o8 £ e b e eR b e A bt e b e ekt ehb e eb e e A b e ebeenb e s bt e st e ek e enb e s b e e beebeannan 184
Ali Rahmati ; Yavuz Yapici ; Nadisanka Rupasinghe ; Ismail Guvenc ; Huaiyu Dai ; Arupjyoti Bhuyan

IMPACTS OF RESIDUAL FREQUENCY OFFSET ON THE SUM RATE PERFORMANCE OF

OFDM BASED NOMA SYSTEMS ...ttt bbb bbbt bk e bbb b e b 190
Yulong Mao ; Hongzhi Zhao ; Youxi Tang
LENS-BASED MILLIMETER WAVE RECONFIGURABLE ANTENNA NOMA ......cco it 195

Mojtaba Ahmadi Almasi ; Roohollah Amiri ; Mojtaba Vaezi ; Hani Mehrpouyan
LINEARLY PRECODED RATE-SPLITTING TECHNIQUES WITH BLOCK

DIAGONALIZATION FOR MULTIUSER MIMO SYSTEMS ..ottt 200
Andre R. Flores ; Rodrigo C. De Lamare
MULTI-CELL IDMA NOMA PERFORMANCE IN NR DEPLOYMENT ......ociiiiiiiiiiienieeeeeesie s 206

Loic Canonne-Velasquez ; Afshin Haghighat ; Prasanna Herath
ON FAIR SECURE RATE MAXIMIZATION FOR NOMA DOWNLINKS USING QUANTUM

KEY DISTRIBUTION ...ttt ettt b e he e bt s 1 e b e e s e b e e b e £ b e eh e e bt e b e e b e e Rb e ebeeb e e b e eRbenbeebeebeaneennenreans 211
Zhaohui Yang ; Jiancao Hou ; Wei Xu ; Mohammad Shikh-Bahaei
ON PHYSICAL LAYER SECURITY OF MULTIPLE-RELAY ASSISTED NOMA SYSTEMS........ccccoovivviininn 217

Hongjiang Lei ; Zixuan Yang ; Ki-Hong Park ; Imran Shafique Ansari ; Gaofeng Pan ; Mohamed-Slim Alouini

ON THE PERFORMANCE OF NOMA AND CODED MULTICASTING IN CACHE-AIDED

WIRELESS NETWORKS ...ttt sttt sttt be ek e s e s bt a1t e be a1 e e bt e be e ke a8 e s be e b e e b e eneenbeebeenbeanbenaesbeen 223
Muhammad Norfauzi Dani ; Daniel K. C. So

RATE SPLITTING FOR ASYNCHRONOUS UPLINK NOMA SYSTEMS WITH CYCLIC

PREFIXED SINGLE CARRIER ...ttt ettt a st e st e e steesnaeenteesneeetaenneeenteennnnenneennneennes 229
Hongwu Liu ; Theodoros A. Tsiftsis ; Kyeong Jin Kim ; Kyung Sup Kwak ; H. Vincent Poor

RATE-SPLITTING MULTIPLE ACCESS FOR COORDINATED MULTI-POINT JOINT

LR YA N 1Y/ 1 S5 L] USRS 235
Yijie Mao ; Bruno Clerckx ; Victor O. K. Li



SECRECY ANALYSIS AND LEARNING-BASED OPTIMIZATION OF COOPERATIVE NOMA

Y AT L IS S T = 1Y/ 7SRRI 241
Furgan Jameel ; Wali Ullah Khan ; Zheng Chang ; Tapani Ristaniemi ; Ju Liu
SUB-FUNCTION SUPERPOSITION FOR COMPUTATION OVER NOMA .......oo et 247

Fangzhou Wu ; Li Chen ; Guo Wei

UAV-ASSISTED C-RAN WITH RATE SPLITTING UNDER BASE STATION BREAKDOWN

SCENARIOS ... bbbt b e e R e oAb e b e s b e b e oAbt e b e e e e R e bt e R e e b e R et b e bbbt 253
Alaa Alameer Ahmad ; Jaber Kakar ; Robert-Jeron Reifert ; Aydin Sezgin

USER ACTIVITY DETECTION-BASED LARGE SCMA SYSTEM FOR UPLINK GRANT-FREE

AACCESS ..ttt bt bt b h e et R e E e AR £ E e R e AR e AR £ oA e e AR e oA R e R £ oA R e AR e oA R e AR £ e R e e AR £ oA R e AR e e R e e Rt eRe e bt ebe e ReaReenenrean 259
Sanjeev Sharma ; Kuntal Deka ; Yi Hong

ERROR PERFORMANCE OF ORTHOGONAL TIME FREQUENCY SPACE (OTFS)

IVIODULATION ...ttt h bbbtk b b e e h bbb R e e e bt e b £ e bbbt b et e b e e bt e bt e bttt n e 265
Ezio Biglieri ; Patchava Raviteja ; Yi Hong

OTFS MODEM SDR IMPLEMENTATION AND EXPERIMENTAL STUDY OF RECEIVER

IMPAIRMENT EFFECTS ...t b e bbbt bbb e e bt e b e e bbb e b sb e bbb 271
Tharaj Thaj ; Emanuele Viterbo

PERFORMANCE ANALYSIS OF JOINT RADAR AND COMMUNICATION USING OFDM AND

Lorenzo Gaudio ; Mari Kobayashi ; Bjorn Bissinger ; Giuseppe Caire

PERFORMANCE ANALYSIS OF SLOTTED CSMA/CA IN UAV-BASED DATA COLLECTION

NETWORK ...ttt b ettt b e s e te a1t e b e e st e ke e84 e ekt a8 e e bt a8 4o b e 4R b e b e e b e e b e e Re e bt e s b e e be e st e s b e e R e e b e e ne et e nre e beanrn 283
Chunlei Sun ; Xiangming Wen ; Zhaoming Lu ; Xuging Liu ; Wenpeng Jing ; Zhiqun Hu

SPARSITY IN THE DELAY-DOPPLER DOMAIN FOR MEASURED 60 GHZ VEHICLE-TO-

INFRASTRUCTURE COMMUNICATION CHANNELS........ooiiiieee ettt snna e sneesnanennee s 289
Herbert Groll ; Erich Zochmann ; Stefan Pratschner ; Martin Lerch ; Daniel Sch Utzenhéfer ; Markus Hofer ; Jiri
Blumenstein ; Seun Sangodoyin ; Thomas Zemen ; Ale$ Prokes$ ; Andreas F. Molisch ; Sebastian Caban

VEHICULAR CHANNEL CHARACTERIZATION IN ORTHOGONAL TIME-FREQUENCY

ST N O OSSPSR 295
Thomas Blazek ; Herbert Groll ; Stefan Pratschner ; Erich Zochmann

A STACKELBERG-BASED OPTIMAL PROFIT SPLIT SCHEME IN INFORMATION-CENTRIC

WIRELESS NETWORKS ...ttt sttt ettt e st e st e e teess e e ate e st e e seesnteenteeeseeesseeanteeseeeneeenneeanseesnaeenneennneenees 300
Chao Fang ; Zhuwei Wang ; Huawei Huang ; Pengbo Si ; F. Richard Yu
ASSESSING THE ENERGY CONSUMPTION OF 5G WIRELESS EDGE CACHING........c.ccccevviv i 306

Ming Yan ; Chien Aun Chan ; Wenwen Li ; Ling Lei ; Qianjun Shuai ; Andre F. Gygax ; I. Chih-Lin

BLOCKCHAIN-DRIVEN CONTENTS SHARING STRATEGY FOR WIRELESS CACHE-

ENABLED D2D NETWORKS ...ttt ettt st 1e et a0t e bease e ke ast e s b e e s e e nbeene e s be e st e st e aneenbeesaenbeanean 312
Huan Cui ; Zhiyong Chen ; Ning Liu ; Bin Xia

COOPERATIVE COMPUTATION OFFLOADING AND RESOURCE ALLOCATION FOR

MOBILE EDGE COMPUTING .....oiiiiiiie e se ettt ee et e st e et e aseeesseesnteesseeasaeesneeanteesseeesteeanseanseessenesseennseenses 317
Qiuping Li ; Junhui Zhao ; Yi Gong

EDGE CACHING RESOURCE ALLOCATION IN FOG RADIO ACCESS NETWORKS: AN

INCENTIVE MECHANISM BASED APPROACH. ... ..ottt ettt e et e sae e e e e naaesnaeennee s 323
Hui Ge ; Yanxiang Jiang ; Mehdi Bennis ; Fu-Chun Zheng ; Xiaohu You

ENERGY-EFFICIENT POWER CONTROL FOR ULTRA-DENSE NETWORKS WITH

DISTRIBUTED ANTENNA ARRAYS ...ttt sttt st sttt re e sbe e sbt e e e e saeeebeesbeeeteenneeanneeareas 329
Jincan Xin ; Hui Gao ; Yuande Tan ; Ruohan Cao ; Yueming Lu

ENERGY-EFFICIENT RESOURCE ALLOCATION FOR WIRELESS POWERED COGNITIVE

MOBILE EDGE COMPUTING ....ooiiiiiiii ettt ettt ste e ste e st e e s teeaseaesseesnteesseeasteeaseeanteesseeesteeanseanseessenesseesnseenses 335
Boyang Liu ; Jing Bai ; Yujiao Ma ; Jin Wang ; Guangyue Lu

EXPANDED COMPUTE-AND-FORWARD FOR BACKHAUL-LIMITED CELL-FREE MASSIVE

Jing Zhang ; Jiayi Zhang ; Jiakang Zheng ; Shi Jin ; Bo Ai

FAIR RESOURCE ALLOCATION IN AN MEC-ENABLED ULTRA-DENSE I0OT NETWORK

WITH NOMA e bbb h e s e e b e e R b oo b e h e R e e h b e e b e e b s e R e eh b e e b e e s e e bt e st e bt e b e e bt abtennenreen 347
Qun Wang ; Fuhui Zhou

IMPROVING ENERGY EFFICIENCY OF ULTRA-RELIABLE LOW-LATENCY AND DELAY

TOLERANT SERVICES IN MOBILE EDGE COMPUTING SYSTEMS.......cooiiiiitiiiie e 353
Rui Dong ; Changyang She ; Wibowo Hardjawana ; Yonghui Li ; Branka Vucetic

JOINT RELAY SELECTION AND LOAD BALANCING USING D2D COMMUNICATIONS FOR

5G HETNET MEC ..ottt bbb bbb bbbt e bbb ettt b e bbbt b et ane 359
Allafi Omran ; Lokman Shoui ; Bo Rong ; Humphrey Rutagemwa ; Michel Kadoch



MANAGEMENT OPTIMIZATION OF MOBILE EDGE COMPUTING (MEC) IN 5G NETWORKS.................. 364
Zhi Wang ; Yigang Cai

MATCHING THEORY FOR RESOURCE ALLOCATION IN ENERGY HARVESTING AIDED

D2D COMMUNICATION ... ettt ettt b e s e skt e st e bt eh b e s bt e s e e beeae e sb e e s e e abeenbenb e e s b e et e enbenbeereenbeanean 370
Yue Meng ; Ping Zhang ; Yuzhen Huang ; Zhi Zhang

ON THE PERFORMANCE AND OPTIMIZATION FOR MEC NETWORKS USING UPLINK

Yinghui Ye ; Guangyue Lu ; Rose Qingyang Hu ; Ligin Shi

WIRELESS POWERED COMMUNICATION NETWORKS ASSISTED BY MULTIPLE FOG

SERVERS .ttt bbbttt bR R £ e e R £ oAb e R £ oA R e R e oA R e eR £ e Rt Re e bt eR e e R e R e e Rt nh e e n e beennenreenes 382
Haina Zheng ; Ke Xiong ; Pingyi Fan ; Zhangdui Zhong

CAPACITY PERFORMANCE OF THE UNDERWATER SYSTEM BASED FRACTIONAL

ORBITAL ANGULAR MOMENTUM ...ttt ettt b ettt sb e an e 388
Wenhao Zhang ; Le Wang ; Shengmei Zhao

EUCLIDEAN SPACE WITH ORBITAL ANGULAR MOMENTUM .....cociiiiiiiii e 392
Chao Zhang ; Jin Jiang ; Yufei Zhao

EVALUATION OF OAM MODE MULTIPLEXING CONSIDERING GROUND REFLECTION .........cccccevuenen. 398

Ayano Yamamoto ; Toshihiko Nishimura ; Takeo Ohgane ; Tomoya Tandai ; Daisuke Uchida

GENERATION OF MULTI-MODE OAM WAVES THROUGH PROGRAMABLE 2-BIT DIGITAL

CODING METASURFACES. ...ttt sttt bt b bt b ekt e s b e sb e e bt e ke e n b e s bt et e st e e st e sbe e besbe et e naeenes 403
Xudong Bai ; Fanwei Kong ; Yunzhuo Song ; Shengyang Xu ; Yanting Lv ; Anjie Cao ; Chong He ; Weiren Zhu ;
Xianling Liang ; Ronghong Jin

MILLIMETER-WAVE OAM DIPOLE ARRAY WITH REFLECTOR .....ccocoiiiiiteereeee s 406
Lei Fang ; Rashaunda M. Henderson

PERFORMANCE ANALYSIS OF OAM-MIMO USING SIC IN THE PRESENCE OF

MISALIGNMENT OF BEAM AXIS ...ttt ettt e e st e st e s b e et e e sat e enbe e s tae e teesabeebaesnaeesreeanteennes 410
Shuhei Saito ; Hirofumi Suganuma ; Kayo Ogawa ; Fumiaki Maehara

SIDE-LOOKING STRIPMAP SAR BASED ON VORTEX ELECTROMAGNETIC WAVES.........ccocvvvivviiennn 416
Jiangiu Wang ; Kang Liu ; Honggiang Wang

COMPARISON OF OPTIMIZATION GOALS FOR RESILIENT ROUTING ....ccooiiiiiieiieciee e e 421

Cora Perner ; Georg Carle

INERTIAL SENSOR AIDED MMWAVE BEAM TRACKING TO SUPPORT COOPERATIVE

AUTONOMOUS DRIVING ...ttt bbbt et b e et e eb e e he e ab e ea b e sb e e he e bt eaeenbeebe e beeneeneearean 427
Mattia Brambilla ; Monica Nicoli ; Sergio Savaresi ; Umberto Spagnolini

MULTI-GRAPH BASED SPECTRUM SHARING SCHEME IN VEHICULAR NETWORK WITH

INTEGRATION OF HETEROGENOUS SPECTRUM ....c.oiiiiiiiiiiee ettt 433
Yidi Xuan ; Caili Guo ; Chunyan Feng ; Zheng Li

POSITION-BASED USER-CENTRIC RADIO RESOURCE MANAGEMENT IN 5G UDN FOR

ULTRA-RELIABLE AND LOW-LATENCY VEHICULAR COMMUNICATIONS........ccooiiiiiiiiiieeneeeee 439
Ligin Ding ; Yang Wang ; Peng Wu ; Jiliang Zhang

REINFORCEMENT LEARNING BASED TASK OFFLOADING AND TAKE-BACK IN VEHICLE

PLATOON NETWORKS ...ttt ettt b e b1t b e a e s bt e s b e bt e st e sb e e s b e ebe e st e s be e s e e e be et e nbeesnenbeannan 445
Xiaoting Ma ; Junhui Zhao ; Qiuping Li ; Yi Gong

A NOVEL MALWARE DETECTION SYSTEM BASED ON MACHINE LEARNING AND

BINARY VISUALIZATION ...ttt bbbtk h bbb et b e bbbt b et ne e 451
Irina Baptista ; Stavros Shiaeles ; Nicholas Kolokotronis

A SYNTHETIC USER BEHAVIOR DATASET DESIGN FOR DATA-DRIVEN AI-BASED

PERSONALIZED WIRELESS NETWORKS ... oottt sttt nre e nneas 457
Rawan Alkurd ; Ibrahim Abualhaol ; Halim Yanikomeroglu

ABNORMAL NETWORK TRAFFIC DETECTION BASED ON TRANSFER COMPONENT

AINALY SIS ettt bbbt h e b btttk e oAb R £ oA e e R e Ao k£ oA e e R e oAb e R e e R e e R £ oAb e R e e R b e bt e Rt e nheebe e beaReenbenreen 463
Jie Niu ; Yong Zhang ; Dan Liu ; Da Guo ; Yinglei Teng

Al EMPOWERED SMART USER ASSOCIATION IN LTE RELAYS HETNETS ... 469
Hasan Farooq ; Ali Imran ; Mona Jaber

BIG DATA DRIVEN PREDICTIVE CACHING AT THE WIRELESS EDGE ........c.ccocooiiiiiiicce 475

Chien Aun Chan ; Ming Yan ; Andre F. Gygax ; Wenwen Li ; Li Li ; I. Chih-Lin ; Jinyao Yan ; Christopher Leckie

FAST AND ADAPTIVE FAILURE RECOVERY USING MACHINE LEARNING IN SOFTWARE

DEFINED NETWORKS ...ttt et b et b e b e 1 e b e s b e s bt e s e ekt ea b e eb e e s b ekt e ab e s bt e s e e et e enbenbeeseenbeanean 481
Tram Truong-Huu ; Prarthana Prathap ; Purnima Murali Mohan ; Mohan Gurusamy

FEED-FORWARD NEURAL NETWORK BASED MODE SELECTION FOR MOVING D2D-

ENABLED HETEROGENEOUS ULTRA-DENSE NETWORK .....cocoiiiiiiiiiieee et 487
Bingying Xu ; Xiaodong Xu ; Fanyu Gong ; Ziwei Sun



IDENTIFICATION OF USER APPLICATION BY AN EXTERNAL EAVESDROPPER USING

MACHINE LEARNING ANALYSIS ON NETWORK TRAFFIC......ci ettt 493
Sina Fathi-Kazerooni ; Yagiz Kaymak ; Roberto Rojas-Cessa

MOBILITY PREDICTION METHOD TO OPTIMIZE RESOURCE ALLOCATION IN

HETEROGENEOUS NETWORKS ... .ottt b sttt st et be st st e e s e bansa e beaneas 499
Songgqi Tian ; Xi Li ; Hong Ji ; Heli Zhang

PROACTIVE MOBILITY MANAGEMENT BASED ON VIRTUAL CELLS IN SDN-ENABLED

ULTRA-DENSE NETWORKS ...ttt sttt st e st e st e e te e sne e et e e s be e e teesnbeebeesraeeneeenbeentes 505
Qian Liu ; Gang Chuai ; Jingrong Wang ; Jianping Pan ; Weidong Gao ; Xuewen Liu

RADIO RESOURCE SCHEDULING FOR 5G NR VIA DEEP DETERMINISTIC POLICY

GRAD I ENT Lt b bt bbbt s e ke e st e e b £ e A b ek e e R b e A b £ o8t e b e eR b e eh £ e st e e b e e b e e bt et e ke en b e bt e nb e beenb e bt enes 511
Sheng-Chia Tseng ; Zheng-Wei Liu ; Yen-Cheng Chou ; Chih-Wei Huang

REROUTING BASED CONGESTION CONTROL IN DATA CENTER NETWORKS ........cociiiiinieeieese 517
Jianhua Hao ; Yan Shi ; Hongguang Sun ; Min Sheng ; Jiandong Li

SMART CITIES: PARKING MONITORING THROUGH SMART CAMERAS .......cooi e 523

Giuseppe Riccardo Leone ; Davide Moroni ; Gabriele Pieri

WHAT MACHINE LEARNING PREDICTOR PERFORMS BEST FOR MOBILITY PREDICTION

IN CELLULAR NETWORKS? ...ttt b et h et e b1t e e ke e bt s bt e et b e e b e e be e bt e b e e b e sbeebesbe et e nne e s 529
Hana Gebrie ; Hasan Farooq ; Ali Imran

A DYNAMIC ARRAY OF SUB-ARRAY ARCHITECTURE FOR HYBRID PRECODING IN THE

MILLIMETER WAVE AND TERAHERTZ BANDS ..ottt 535
Longfei Yan ; Chong Han ; Jinhong Yuan

DEEP-LEARNING-BASED RESOURCE ALLOCATION FOR MULTI-BAND

COMMUNICATIONS IN CUBESAT NETWORKS ...ttt 540
Shuai Nie ; Josep M. Jornet ; lan F. Akyildiz
HUMAN BLOCKAGE MODEL FOR INDOOR TERAHERTZ BAND COMMUNICATION .......ccooviiininicieenn 546

Bilgesu A. Bilgin ; Hamideh Ramezani ; Ozgur B. Akan
INTEGRATED CIRCUITS FOR TERAHERTZ COMMUNICATION BEYOND 100 GHZ: ARE

WWE THERE YET? oottt bbb b h b e bRt b bt s e b e e bt bbb et e bt e bbb b e et et e ane 552
Kaushik Sengupta

LOW COMPLEXITY BEAM SELECTION SCHEME FOR TERAHERTZ SYSTEMS: A

MACHINE LEARNING APPROACH ...ttt bbb bbbt b e b b abe b nb e ane s 558
Xinying Ma ; Zhi Chen ; Zhuoxun Li ; Wenjie Chen ; Ke Liu

RAIN INDUCED CO-CHANNEL INTERFERENCE AT 60 GHZ AND 300 GHZ FREQUENCIES...................... 564

Harri Juttula ; Joonas Kokkoniemi ; Janne Lehtomaki ; Anssi Makynen ; Markku Juntti

TERAHERTZ WIRELESS COMMUNICATION USING RESONANT TUNNELING DIODES AND

PRACTICAL RADIO-OVER-FIBER TECHNOLOGY .....ocoiiiiiiiiiiie ettt sttt sbe s nesaeas 569
Julian Webber ; Naoki Nishigami ; Xiongbin Yu ; Jae-Young Kim ; Masayuki Fujita ; Tadao Nagatsuma

AN-BASED BEAMFORMING DESIGN IN SECRECY HETEROGENEOUS WSN WITH MIMO-

Zhengyu Zhu ; Weili Ge ; Ning Wang ; Yi Wang ; Wanming Hao ; Zheng Chu ; Zhongyong Wang
BLOCKCHAIN-BASED LIGHTWEIGHT AUTHENTICATION MECHANISM FOR VEHICULAR

FOG INFRASTRUCTURE ..ottt sttt et ettt e s e et e e see e s seeanteesseeesteeaneeenteeaseeesteeaneeenteennaeesreennseenees 580
Kuljeet Kaur ; Sahil Garg ; Georges Kaddoum ; Francois Gagnon ; Syed Hassan Ahmed
CAPACITY RESULTS ON THE ACTION-DEPENDENT DIRTY PAPER WIRETAP CHANNEL ..........cccceove.. 586

Bin Dai ; Haonan Zhang ; Zheng Ma

DESIGN OF AN ENERGY-EFFICIENT MULTIDIMENSIONAL SECURE CONSTELLATION

FOR 5G COMMUNICATIONS ...ttt bbbt bbb e b s bt e e bt e b bt e e b e e b e e e abe s 592
Wei Li ; Mounir Ghogho ; Junging Zhang ; Des McLernon ; Jing Lei ; Syed Ali Raza Zaidi

ERGODIC SECRECY CAPACITY ANALYSIS OF MULTIUSER HYBRID SATELLITE-

TERRESTRIAL RELAY NETWORKS WITH MULTIPLE EAVESDROPPERS........cccooiiiiie e 598
Vinay Bankey ; Prabhat K. Upadhyay

IMPACT OF FREQUENCY OFFSET ON NONLINEAR DISTORTION SUPPRESSION IN

COOPERATIVE JAMMING COMMUNICATIONS ..ottt 604
Chenxing Li ; Wenbo Guo ; Libin Zhang ; Xin Quan ; Qiang Xu ; Ying Liu ; Youxi Tang

LIGHTWEIGHT GROUP SECRET KEY GENERATION LEVERAGING NON-RECONCILED

RECEIVED SIGNAL STRENGTH IN MOBILE WIRELESS NETWORKS........ccocitiiiiiiieeeeee 610
Guyue Li ; Liangjun Hu ; Aiqun Hu

PROACTIVE EAVESDROPPING VIA JAMMING FOR POWER-LIMITED UAV

COMMUNICATIONS ...t bbbttt b et e st e et ek e e s b e e bt e s e ekt em b e eb £ et e e b e e n b e s bt e s be sk e enbesbeebeebeenbenbeenes 616
Mingzhu Zhang ; Hongju Yi ; Yu Chen ; Xiaofeng Tao



SECRECY CAPACITY-HARVESTING ENERGY REGIONS FOR INDOOR VISIBLE LIGHT

COMMUNICATIONS ...ttt st s e et e st e e et e ssee e seeasee e seeasseesseeaseeesseeamse e seeaneeeaseeanteesseeesseennseenseesrenensanns 621
Sheng-Hong Lin ; Jin-Yuan Wang ; Yu Qiu ; Youyun Xu

SECRECY PERFORMANCE FOR INTEGRATED SATELLITE TERRESTRIAL RELAY

SYSTEMS WITH OPPORTUNISTIC SCHEDULING ......ccccotitiiiiieie sttt sttt sveans 627
Kefeng Guo ; Kang An ; Xiaogang Tang

SECRECY PERFORMANCE OF AF ASSISTED COOPERATIVE SPATIAL MODULATION

SYSTEM WITH DESTINATION-BASED-JAMMING ......cooiiiiiiiieiie ittt snae e sreesnnee e 633
Yaping Hu ; Xiangbin Yu ; Qiyishu Li ; Tao Liu

TOWARDS RESILIENT 5G: LESSONS LEARNED FROM EXPERIMENTAL EVALUATIONS

OF LTE UPLINK JAMMING ....ooiiiieiit ittt ettt stee et s e ta e s ae e staesata e teeasaeesaeeanbe e teeasteessseanteesteeesseesnseenseesnneenneens 639
Felix Girke ; Fabian Kurtz ; Nils Dorsch ; Christian Wietfeld

WIRELESS KEY GENERATION FROM IMPERFECT CHANNEL STATE INFORMATION:

PERFORMANCE ANALYSIS AND IMPROVEMENTS ..o 645
Xinrong Guan ; Ning Ding ; Yueming Cai ; Weiwei Yang

ADVANCED GRANT-FREE TRANSMISSION FOR SMALL PACKETS URLLC SERVICES.........c.ccccooeiinenne 651
Shuangshuang Xing ; Xiugiang Xu ; Yan Chen ; Yi Wang ; Liging Zhang

AN EFFICIENT SUCCESSIVE CANCELLATION LIST DECODER FOR POLAR CODES.........cccooiiiiieiiiene 656

Huang-Chang Lee ; Yi-Qin Zhang ; Hsin-Yu Lee ; Yeong-Luh Ueng

END-TO-END LATENCY ANALYSIS IN WIRELESS NETWORKS WITH QUEUING MODELS

FOR GENERAL PRIORITIZED TRAFFIC ..ottt 662
Philipp Schulz ; Lyndon Ong ; Paul Littlewood ; Bashar Abdullah ; Meryem Simsek ; Gerhard Fettweis

QUASI-DYNAMIC FRAME COORDINATION FOR ULTRA-RELIABILITY AND LOW-

LATENCY IN5G TDD SYSTEMS ... ittt b bbbt e bt e b s sr et 668
Ali A. Esswie ; Klaus I. Pedersen ; Preben E. Mogensen

RELIABILITY-OPTIMAL OFFLOADING IN MULTI-SERVER EDGE COMPUTING

NETWORKS WITH TRANSMISSIONS CARRIED BY FINITE BLOCKLENGTH CODES...........ccceovevvevinenee. 674
Yao Zhu ; Yulin Hu ; Tao Yang ; Anke Schmeink
RESOURCE ALLOCATION FOR MULTI-USER DOWNLINK URLLC-OFDMA SYSTEMS. .......ccccccvvvviiiiennnn 680

Walid R. Ghanem ; Vahid Jamali ; Yan Sun ; Robert Schober
UAV BEAMWIDTH DESIGN FOR ULTRA-RELIABLE AND LOW-LATENCY

COMMUNICATIONS WITH NOMA ..ottt ettt st st et e s s e te e shee et e e ssee e s teesnbeabeeaseeenaeennreanes 686
Aitong Han ; Tiejun Lv ; Xuewei Zhang

UAV-ENABLED AGE-OPTIMAL DATA COLLECTION IN WIRELESS SENSOR NETWORKS..........cccccvveee. 692
Peng Tong ; Juan Liu ; Xijun Wang ; Bo Bai ; Huaiyu Dai

ULTRARELIABLE SWIPT USING UNSCHEDULED SHORT PACKET TRANSMISSIONS ........cccccoeveiievienee. 698

S. Kisseleff ; S. Chatzinotas ; B. Ottersten

USE CASES AND PRACTICAL SYSTEM DESIGN FOR URLLC FROM OPERATION

PERSPECTIVE ...ttt stttk s e b1t b a8kt e 84k e a8 b ekt e bt e ke e R b e bt e st ekt e Rt e s b e e bt et e e ne e b e e b e e beanean 704
Haiyu Ding ; Yi Zhang ; Liang Xia ; Qixing Wang

ANGULAR INFORMATION-BASED NLOS/LOS IDENTIFICATION FOR VEHICLE TO

VEHICLE MIMO SYSTEM ...ttt ettt e e ste et e st e et e et e e te e snteeste e e see e seeanteeseeenteeaneeanteesnenenneenneeenees 710
Chen Huang ; Andreas F. Molisch ; Rui Wang ; Pan Tang ; Ruisi He ; Zhangdui Zhong

CMD-BASED NLOS IDENTIFICATION AND MITIGATION IN WIRELESS SENSOR

NETWORKS. ... ettt ettt b e bt st bt s e e bt e b e e e bt e Rt e eb e e h e e b e 4R b e A bt e b e e bt ehb e eb e e s b e eb e e n b e s b e e s e e ek e e nb e s b e e beebeanean 716
Hongxue Diao ; Junhui Zhao
CROWD-CENTRIC COUNTING VIA UNSUPERVISED LEARNING .......cocceiiiiiiiinee e 722

Flavio Morselli ; Stefania Bartoletti ; Santiago Mazuelas ; Moe Win ; Andrea Conti
EFFICIENCY OF COOPERATION AND ITS GEOMETRIC INTERPRETATION IN NETWORK

LOCALIZATION. ..ttt ettt e et e et et e e ete e e e ebeeeesabeeeabeeeeasseeeeaabeeeabeeeeastseeesabeeesbseeeasseeeeaabeeesnteseansenas 728
Yifeng Xiong ; Nan Wu ; Yuan Shen ; Moe Z. Win
EXPLOITING NLOS BIAS CORRELATION IN COOPERATIVE LOCALIZATION .....cooooiiiiivie e 734

Yunlong Wang ; Kai Gu ; Ying Wu ; Wei Dai ; Yuan Shen

INDOOR POSITIONING BASED ON RSS FINGERPRINTING IN A LTE NETWORK: METHOD

BASED ON GENETIC ALGORITHIMS ...ttt sttt sttt be et e sbe e besbeenbenbeeraenbean 739
S. Lembo ; S. Horsmanheimo ; P. Honkamaa

JOINT POSITION AND VELOCITY ESTIMATION FOR COOPERATIVE NETWORKS USING

FULL-DUPLEX RADIOS ...ttt ettt ettt e ettt e e et e e e ettt e e e bt e e e sabeeeeabeeeeesateeesabeeesbeaaeassbeeesnbeeeabanaaanes 745
Yan Liu ; Yuan Shen ; Moe Z. Win
MULTIPATH-BASED SLAM EXPLOITING AOA AND AMPLITUDE INFORMATION......ccoocveeviieieiieee e 751

Erik Leitinger ; Stefan Grebien ; Klaus Witrisal



PASSIVE LOCALIZATION VIA ON-THE-AIR LTE SIGNALS ... 758
Yafei Tian ; Hao Duan ; Yangyang He

PRACTICAL ACCURACY LIMITS OF RADIATION-AWARE MAGNETO-INDUCTIVE 3D

LOCALIZATION. ...ttt et b et b e bt e e bt e a ekt e b e e bt e bt e bt ek e e bt ehe e ke e b e e b e e bb e nb e e b e e bt ebbenbe et e et e abeebenbeen 764
Gregor Dumphart ; Henry Schulten ; Bharat Bhatia ; Christoph Sulser ; Armin Wittneben
SCALABLE PROBABILISTIC DATA ASSOCIATION WITH EXTENDED OBJECTS ......ccoviiiiiiienececeie 770

Florian Meyer ; Zhenyu Liu ; Moe Z. Win
AN EFFECTIVE SUPPRESSION METHOD FOR 802.11 TRANSMISSION WITH

EXPERIMENTAL VERIFICATION ...ttt sttt et e sttt e a et esnteesteeesteesnaeanteesnaeestaeaneeanteesnanesneennseenses 776
Zhiwen Liu ; Peiliang Zuo ; Tao Peng ; Wenbo Wang
CIRCLE: AN ARCHITECTURE FOR WIDE-AREA ENVIRONMENT OBSERVATION.......ccoceoveviieiecie e, 781

Xiaohan Liu ; Yang Wang

ENERGY MINIMIZATION UAV TRAJECTORY DESIGN FOR DELAY-TOLERANT

EMERGENCY COMMUNICATION ..ottt sttt sttt abe et et et sbe et e s beesae s be e benbeesaesbeanbenbeereenbean 786
Y. A. Sambo ; P. V. Klaine ; J. P. B. Nadas ; M. A. Imran

RESOURCE VIRTUALIZATION IN OFDMA WIRELESS MESH NETWORK FOR

EMERGENCY COMMUNICATIONS ...ttt ettt e e e stea e sta e sseeesteesseeeseesseeesseesseeaseeaneeeseesnseanseennes 792
Sihan Fan ; Xiaofeng Lu ; Bowen Liu ; Huan Liu ; Danping Zhao

DUAL-POLARIZED HIGH-GAIN ANTENNA ARRAYS FOR UAV EMERGENCY

COMMUNICATION SYSTEM ...ttt ettt e st e et e s s te e sae e e abe e s teeasteesateenbeesteeeseesneeenbaesnneenneeins 798
Jia Xie ; Fan Qin ; Yi Liu ; Peng Yue ; Hailin Zhang

TRAJECTORY AND POWER OPTIMIZATION FOR MULTI-UAV ENABLED EMERGENCY

WIRELESS COMMUNICATIONS NETWORKS ...ttt st st aenaeesnaeesaeesnneenneesneas 803
Yixin Zhang ; Wenchi Cheng

LEARNING-BASED USER ASSOCIATION IN MULTI-UAV EMERGENCY NETWORKS WITH

(€] (@ 118111 N 5 22 I USSR 809
Fen Cheng ; Dongdong Li ; Fan Jiang ; Nan Zhao

QOE DRIVEN RESOURCE ALLOCATION IN MASSIVE I0T: A DEEP REINFORCEMENT

LEARNING APPROAQCH ...ttt ettt ettt b e e st et he e b e a8 e et et e e b e bb e s be e b e et e e beesbesbeenbeaneeneenbeen 814
Jianan Zhao ; Shaoyi Xu ; Dongji Li

ROBUST NAVIGATION AND POSITIONING ALGORITHM AND PERFORMANCE

EVALUATION IN HARSH SCENARIOS ... .ottt st st st snee e b e snaeeteesnreanneeaneas 820
Hailiang Xiong ; Zhenzhen Mai ; Juan Tang

WIRELESS BIG DATA MEETS WBANS: AN ATTEMPT FOR COOPERATIVE TASK PROCESS

ASSISTED WITH MEC ...ttt ettt s e e e e sa e e be e st e e teesate e be e e s ee e baeenb e e teeesteeanseenbeeanaeenteesneeenres 826
Yangzhe Liao ; Quan Yu ; Xiaojun Zhai ; Qingsong Ai ; Quan Liu ; Tichao Zhou

PREDICTION OF IONOSPHERIC FADING FOR LONG DISTANCE EMERGENCY

COMMUNICATION L.ttt ettt s e b e es b e s b4 a1 e e b e e s b e s bt e s e e ke eR b e nb e e s e e been b e s bt e s b e s b e et e s bt e seenbeenbenbeenes 831
Kazutoshi Yoshii ; Megumi Saitou ; Jiang Liu ; Shigeru Shimamoto

ASAP: ADECENTRALIZED SLOT RESERVATION POLICY FOR DYNAMIC 6TISCH

NETWORKS IN INDUSTRIAL TOT oottt sttt sttt sttt e e steesnae st e s teeeteesnteebeesnaeenneennseenees 836
Gianfranco Micoli ; Pietro Boccadoro ; Giovanni Valecce ; Antonio Petitti ; Roberto Colella ; Annalisa Milella ;
Luigi Alfredo Grieco

DISTRIBUTED ESTIMATION AND DETECTION OF CYBER-PHYSICAL ATTACKS IN

POWER SYSTEMS ...ttt b et 1 e b e a8 ekt e bt e b e a8 b e b e e R4 e b e e R b e e bt e st e be e Rb e be e st e et e e neenbenreebennean 842
Ariana Minot ; Hongbo Sun ; Daniel Nikovski ; Jinyun Zhang

EXPERIMENTAL DATA ON CONNECTING PROPRIETARY IOT SYSTEMS TO CELLULAR

LI L A T 4 T SRS 848
Ahmed lyanda Sulyman ; Thomas J. Montano ; John E. Post

HYBRID BEAMFORMER DESIGN FOR HIGH DYNAMIC RANGE AMBIENT BACKSCATTER

RECEIVERS. ... ottt b st e bt s b e e bt e s e s b e e b e e b e e R b e A bt e h e e bt eRb e eb e e st e eh e e nb e s be e st e ke enbenbeebe e beaneen 853
Ruifeng Duan ; Estifanos Menta ; Huseyin Yigitler ; Riku Jantti ; Zhu Han

OPTIMIZATION OF BLE BEACON DENSITY FOR RSSI-BASED INDOOR LOCALIZATION.........cccccvvnuenn. 859
Sebastian Sadowski ; Petros Spachos

OPTIMIZING THE DATA PROCESSING DECISION FOR HYBRID FOG ENVIRONMENTS........cccooovviiiene 865

Mohamed Abu Sharkh ; Mohamad Kalil

PARTIALLY OBSERVABLE DOUBLE DQN BASED IOT SCHEDULING FOR ENERGY

HARVESTING ...ttt ettt e e e e ettt e e st e e e ebeee e e bt e e e sabeeeeabbeeeesbeeeesabeeeabeeeeesbbeeesabeeeasbeeeassreeesabeeeanbesennes 871
Dongji Li ; Shaoyi Xu ; Jianan Zhao

SANDBOXER: A SELF-CONTAINED SENSOR ARCHITECTURE FOR SANDBOXING THE

INDUSTRIAL INTERNET OF THINGS.......oo ottt sttt ettt e saa e st e s ta e s te e s aaeebeesasesbeesnneenreean 877
Galal Hassan ; Abdulmonem M. Rashwan ; Hossam S. Hassanein



SOLARFERTIGATION: INTERNET OF THINGS ARCHITECTURE FOR SMART

AGRICULTURE ...ttt bbbttt b e bt e bt et oo b e oAb e e b £ oA 8o ek e e R b oAb e e R e e b e eh b e nb e e b b e eb e e mbenbeebeebesneennenrean 883
Giovanni Valecce ; Sergio Strazzella ; Antonio Radesca ; Luigi Alfredo Grieco

USING DEEP Q-LEARNING TO PROLONG THE LIFETIME OF CORRELATED INTERNET OF

THINGS DEVICES. ...ttt b b bt et b bt bbb e st e bt bt e b e bt bttt e bt e bt e bt e bbb e et e ane s 889
Jernej Hribar ; Andrei Marinescu ; George A. Ropokis ; Luiz A. Dasilva

A SHOT-NOISE LIMITED 420 MBPS VISIBLE LIGHT COMMUNICATION SYSTEM USING

COMMERICAL OFF-THE-SHELF SILICON PHOTOMULTIPLIER (SIPM) ...cooiiiiiiiiieee e 895
Zubair Ahmed ; Long Zhang ; Grahame Faulkner ; Dominic O'Brien ; Steve Collins

ACHIEVABLE RATE BOUNDS ON POISSON CHANNEL WITH A SAMPLE-BASED

PRACTICAL PHOTON-COUNTING RECEIVER .....ooiiiiiii ettt 900
Zhimeng Jiang ; Chen Gong ; Guanchu Wang ; Zhengyuan Xu

AN EXPERIMENTAL DEMONSTRATION OF AN ENERGY EFFICIENT DMT TECHNIQUE

FOR LIFI SYSTEIMS ...tttk h bbbt bt b2 h b e bt bbbt s e bt b e bttt b e et e b e 906
Mohamed Sufyan Islim ; Harald Haas

AN OMNIDIRECTIONAL USER EQUIPMENT CONFIGURATION TO SUPPORT MOBILITY IN

LIFT NETWORKS ...ttt bbbt b e e h e e b e e h e e b e e h b e bt e b e e R e SR b oAb e e b e e b e e Rb e Akt e b e e b e esbenbeeb e e b e aneenenrean 911
Cheng Chen ; Mohammad Dehghani Soltani ; Majid Safari ; Ardimas Andi Purwita ; Xiping Wu ; Harald Haas

EMPIRICAL MODELING AND ANALYSIS OF WATER-TO-AIR OPTICAL WIRELESS

COMMUNICATION CHANNELS ... .ottt b ekt sb etk e et e s bt e besbe et e s bt e besbeenbenaeenes 917
Pooya Nabavi ; A. F. M. Saniul Haq ; Murat Yuksel

EXPERIMENTAL DEMONSTRATION OF STAGGERED CAP MODULATION FOR LOW

BANDWIDTH RED-EMITTING POLYMER-LED BASED VISIBLE LIGHT COMMUNICATIONS................. 923
Paul Anthony Haigh ; Alessandro Minotto ; Andrew Burton ; Zabih Ghassemlooy ; Petri Murto ; Zewdneh Genene
; Wendimagegn Mammo ; Mats R. Andersson ; Ergang Wang ; Franco Cacialli ; 1zzat Darwazeh

GRAPH-BASED SCHEDULING FOR COOPERATIVE TRANSMISSION IN INDOOR VLC

SYSTEIMS ettt e b ettt e b e bt et ekt oAb e e h £ oAb e ke oAbt SR e e b e R £ oAb e SR £ e e e Ee oAbt eR e e Re R e e b e eheenbeebe et nheenenre e 929
Jiajun Deng ; Xianging Jin ; Xiaoting Ma ; Meiyu Jin ; Chen Gong ; Zhengyuan Xu

IMPLEMENTATION AND EVALUATION OF A GIGABIT ETHERNET FSO LINK FOR "THE

LAST METRE AND LAST MILE ACCESS NETWORK! ......c.ooiiiiiiiii s 935
Mojtaba Mansour Abadi ; Zabih Ghassemlooy ; Nithin Mohan ; Stanislav Zvanovec ; Manav R. Bhatnagar ; Ralph
Hudson

MIMO SYSTEM WITH MULTI-DIRECTIONAL RECEIVER IN OPTICAL WIRELESS

COMMUNICATIONS ...ttt bt h bt b e bt e b e ea e bt e Rt e bbbttt e bt e bt e bbb et n et e 941

Iman Tavakkolnia ; Mohammad Dehghani Soltani ; Mohamed Amine Arfaoui ; Ali Ghrayeb ; Chadi Assi ; Majid
Safari ; Harald Haas
OMNIDIRECTIONAL ANTENNA ARRAY-BASED TRANSMITTER DIRECTION SENSING IN
ULTRA-VIOLET AD-HOC SCATTERING COMMUNICATION NETWORKS.......ccooiiiiicnieeee e 947
Hong Qi ; Chen Gong ; Zhengyuan Xu
OPTICAL WIRELESS CAMERA COMMUNICATIONS USING NEUROMORPHIC VISION
SENSORS .. ettt bbb e b bR R R E R R R R R h R R R R R R e Rt b b n e et b e n b e 953
Javier Perez-Ramirez ; Richard D. Roberts ; Ankit P Navik ; Nagarajan Muralidharan ; Hassnaa Moustafa

OPTICAL WIRELESS CDMA RECEIVER WITH HARD LIMITERS AND SUCCESSIVE

INTERFERENCE CANCELLERS. ... .ottt b ettt e e 959
Shuto Ito ; Kentaro Kobayashi ; Hiraku Okada ; Masaaki Katayama
RF-ASSISTED FREE-SPACE OPTICS FOR 5G VEHICLE-TO-VEHICLE COMMUNICATIONS........cccoouenee. 965

Mattia Brambilla ; Andrea Matera ; Dario Tagliaferri ; Monica Nicoli ; Umberto Spagnolini

SNR STATISTICS OF INDOOR MOBILE VLC USERS WITH RANDOM DEVICE

(O 1 = AN 72N I 1 N SRRSO 971
Mohamed Amine Arfaoui ; Mohammad Dehghani Soltani ; Iman Tavakkolnia ; Ali Ghrayeb ; Chadi Assi ; Harald
Haas ; Majid Safari

TDMA-LIKE INFRARED UPLINK WITH MULTI-FACES PHOTODIODE ACCESS POINTS ......cccceveveveeee, 977
Thai-Chien Bui ; Mauro Biagi

VISIBLE LIGHT COMMUNICATION FOR NEXT GENERATION UNTETHERED VIRTUAL

REALITY SYSTEIMS ..ottt ettt b sttt 1 e b a1 ekt e 14 bt a8 e e bt e bt e ke e st e e b e e s e e e be e Rb e b e e st e e b e e nb e s b e e reebenneen 982
Mahmudur Khan ; Jacob Chakareski

A MULTI-USER-HYBRID BEAMFORMING SCHEME FOR DUAL-BAND WIRELESS

LI L I T3 S T PSRRI 988
Li Yan ; Xuming Fang

AN ADDITIVE NOISE MODELING TECHNIQUE FOR ACCURATE STATISTICAL STUDY OF

RESIDUAL RF HARDWARE IMPAIRMENTS .. oottt snta e nnaesnanenaaesnneenneeaneas 993
Mohammad Hossein Moghaddam ; Sina Rezaei Aghdam ; Thomas Eriksson



DISTORTION-AWARE LINEAR PRECODING FOR MILLIMETER-WAVE MULTIUSER MISO

DIOWVNLINK .ttt bbbt s bt e s b e e b £ e h e e eR e oAb e A b £ 28 E e R £ 4R b e A b £ e R e e R e e R b e Ab £ 2R e e eR e e mb e s b e e heeebeemne s b e nbeenbeanean 998
Sina Rezaei Aghdam ; Sven Jacobsson ; Thomas Eriksson

ENERGY-EFFICIENT POWER ALLOCATION SCHEME FOR HYBRID PRECODING

MMWAVE-NOMA SYSTEM WITH MULTI-USER PAIRING.......c.ccoitiiiiiiieicieseeeeese e 1004
Fangcheng Xu ; Xiangbin Yu ; Minglu Li ; Benben Wen

FAVORABLE PROPAGATION WITH PRACTICAL ANGLE DISTRIBUTIONS FOR MMWAVE

MASSIVE MIMO SYSTEMS ..t b e bbbt e ettt e b e b areen 1009
Jianhua Zhang ; Lei Tian ; Ruijie Xu ; Zhen Zhang ; Jian Zhang

LOW-RANK CHANNEL ESTIMATION FOR MM-WAVE MULTIPLE ANTENNA SYSTEMS

USING JOINT SPATIO-TEMPORAL COVARIANCE MATRIX ..ot 1015
Kun Chen-Hu ; Dirk T. M. Slock ; Ana Garcia Armada

MACHINE LEARNING BASED MMWAVE CHANNEL TRACKING IN VEHICULAR

SCENARIO ...t b b bt bbb bR e s h e b e E R R b et bt bRttt b e 1021
Yiqun Guo ; Zihuan Wang ; Ming Li ; Qian Liu

MILLIMETER-WAVE COMMUNICATIONS FOR SMART RAIL MOBILITY: FROM

CHANNEL MODELING TO PROTOTYPING......cot ittt ettt sa e stte e staseaaesnaeaaeesraaesseesnaeesnesnneensesanens 1027
Ke Guan ; Danping He ; Bo Ai ; Bile Peng ; Andrej Hrovat ; Junhyeong Kim ; Zhangdui Zhong ; Thomas Kurner
MILLIMETER-WAVE NOMA WITH HYBRID BEAMFORMING........ccccoiiiiiteie e e et 1033

Lipeng Zhu ; Jun Zhang ; Zhenyu Xiao ; Xianbin Cao

MODELING AND ANALYSIS OF USER-CENTRIC COLLABORATIVE MILLIMETER-WAVE

CELLULAR NETWORKS. ...ttt sttt st he e be e s te s 4 a1 4 e bees b e s b4 e s e e ke e R b e s ke e b e et e eneenbeabe e baaneenbenreen 1039
Lihua Yang ; Junhui Zhao ; Yi Gong

PERFORMANCE ANALYSIS FOR MMWAVE MIMO-SCMA SYSTEMS USING LENS

ANTENNA ARRAY ettt s e et st e e e e aate e te e s s ee e teeams e e seeaseeeaseeanseeseeesteenseeanteenseeenseennseanseesrenansaenn 1045
Siyang Tang ; Zheng Ma ; Ming Xiao ; Li Hao

PERFORMANCE ASSESSMENT OF MIMO PRECODING ON REALISTIC MMWAVE

L8 1 NN 0 SO S 1050
Mattia Rebato ; Luca Rose ; Michele Zorzi

SLNR BASED PRECODING FOR ONE-BIT QUANTIZED MASSIVE MIMO IN MMWAVE

COMMUNICATIONS ...ttt sttt ss e e be e e bt e e s bt e aa bt e sbee e s teesa e e aabeeab et e beeaRbeebeeereeenbeeanbeeabeeenteenneeanes 1056
Yavuz Yapici ; Sung Joon Maeng ; Ismail Guvenc ; Huaiyu Dai ; Arupjyoti Bhuyan

A SINGLE ANTENNA FULL-DUPLEX RADIO USING A NON-MAGNETIC, CMOS

CIRCULATOR WITH IN-BUILT ISOLATION TUNING.......ccoite ittt see e se et sae e snae e e snaeenneeanes 1062
Aravind Nagulu ; Tingjun Chen ; Gil Zussman ; Harish Krishnaswamy

LOW RESOLUTION PHASE SHIFTERS SUFFICE FOR FULL-DUPLEX MMWAVE

COMMUNICATIONS ...ttt e e s e e st e e be e et e e e s teesabe e teeaseeesabeanteeaseeeseesateesseeasseesaeeanteeanaeeaeenneeanes 1068
Jose Mairton B. Da Silva ; Ashutosh Sabharwal ; Gabor Fodor ; Carlo Fischione

MINIMUM DOWNLINK BAND DUPLEX ISOLATION REQUIREMENTS FOR LTE USER

L@ L 1 1 Y1t N USSR 1074
L. Laughlin ; C. Zhang ; M. A. Beach ; K. A. Morris ; J. L. Haine

POLARIMETRIC CHARACTERIZATION OF SUB-6-GHZ SELF-INTERFERENCE INDOOR

RADIO CHANNELS ...ttt ettt e et e st e e te e asteeste e e seeeaseeanteeaseeesteeanseenteeaseeesseesnteeaneeeneenneeantennrenan 1080
Ramez Askar ; Fabian Undi ; Rodrigo Silva Rezende ; Michael Peter ; Wilhelm Keusgen
USER SCHEDULING FOR FULL-DUPLEX CELLULAR NETWORKS .......coci ittt sne e 1086

Bin Li ; Cheng Li ; Chenchen Yang ; Bin Xia
A LIGHTWEIGHT BLOCKCHAIN BASED TWO FACTOR AUTHENTICATION MECHANISM

FOR LORAWAN JOIN PROCEDURE ........ooiiiiic bbbt b e an s 1092
Syed Muhammad Danish ; Marios Lestas ; Waqgar Asif ; Hassaan Khalig Qureshi ; Muttukrishnan Rajarajan
A NOTE ON ROUTING SCALABILITY IN NAMED DATA NETWORKING........cccooiiiiiiiiieneescee e 1098

Yu Zhang ; Zhongda Xia ; Alexander Afanasyev ; Lixia Zhang

AN EFFICIENT BLOCKCHAIN-BASED HIERARCHICAL AUTHENTICATION MECHANISM

FOR ENERGY TRADING IN V2G ENVIRONMENT ....ootiiiiieit ettt sne e nee e 1104
Sahil Garg ; Kuljeet Kaur ; Georges Kaddoum ; Francois Gagnon ; Joel J. P. C. Rodrigues

AN ENERGY EFFICIENT CLUSTER-HEADS RE-USABILITY MECHANISM FOR WIRELESS

SENSOR NETWORKS .. .. ottt bbb bbb et R e R b bt e b e e bt e hb e bt e e e b e s nb et e nbe e 1110
Syed Kamran Haider ; Muhammad Ali Jamshed ; Aimin Jiang ; Haris Pervaiz

AN OVERVIEW OF RESILIENT AND AUTOMATIC MODEL-BASED TESTING APPROACHES

FOR AUTOMOTIVE INDUSTRY ...ttt st h b st e bt be bt s he et e be e bt ehe e nbe s b e e nbeaneenbenreen 1116
Muhammad Awais Khan ; Ayesha Jadoon ; Kazi Mohammed Saidul Haq ; Shahid Mumtaz ; Jonathan Rodrigues



AUXILIARY BEAM PAIR ENABLED INITIAL ACCESS IN MMWAVE SYSTEMS: ANALYSIS

AND DESIGN INSIGHTS ...ttt bt et b bt h e et b e e bt e bt e bt b e e bt e Re e b e ebe et e sbe e b e e be e b e nbeanes 1122
Sadaf Nawaz ; Syed Ali Hassan

BLOOM FILTER BASED EFFICIENT CACHING SCHEME FOR CONTENT DISTRIBUTION IN

VEHICULAR NETWORKS ..ottt ettt bbbt bbbttt et bbbt eane 1128
Amit Dua ; Megha Shishodia ; Nikhil Kumar ; Gagangeet Singh Aujla ; Neeraj Kumar

DISTRIBUTING THE GAME STATE OF ONLINE GAMES: TOWARDS AN NDN VERSION OF

IV INE C R AR T et bbbt bbb bR e e b4 h £ o4t b e oAb e b £ e e e e R e e bt 4R b e bt e b e e bt e hb e bt e b e e b aneen e b e e 1134
Philipp Moll ; Sebastian Theuermann ; Hermann Hellwagner ; Jeff Burke

ENERGY EFFICIENT GREEN SOLUTION FOR HIERARCHICAL RESOURCE

MANAGEMENT FOR MOBILE CLOUD COMPUTING ...ttt sttt e aa e saaesee e s 1140
Sadia Din ; Anand Paul ; Awais Ahmad ; Gwanggil Jeon
LAOD: LINK AWARE ON DEMAND ROUTING IN FLYING AD-HOC NETWORKS .......ccccocvviininienirnienicnes 1146

Abdul Waheed ; Abdul Wahid ; Munam Ali Shah

ON PROVISION OF RESILIENT CONNECTIVITY IN COGNITIVE UNMANNED AERIAL

VEHICLES ... h bbb bbbt h e E R e e bt e b e e e b e e bt e b b e b e e R e e bt e hb e b e e b e e bt sb e e et e nr b s 1151
Najam Ul Hasan ; Manaf Zghaibeh ; Waleed Ejaz ; Adnan Shahid ; Alagan Anpalagan

SUM-RATE MAXIMIZATION WITH JOINT POWER ALLOCATION AND MODE SELECTION

IN D2D-ENABLED 5G CELLULAR NETWORKS ......ooii it see e st e e e sna e snaeestaesnaaenneeaneas 1157
Prashant Kumar ; Chaudhari Mahesh Shamrao ; Mithun Mukherjee

THE ROLE OF DATA REPOSITORIES IN NAMED DATA NETWORKING ......c.cccviiiiiiiiienieiesie e 1163
Lixia Zhang

TILE-BASED PANORAMIC LIVE VIDEO STREAMING ON ICN ....ccciiiiiiiieiie st 1168

Atsushi Tagami ; Kazuaki Ueda ; Rikisenia Lukita ; Jacopo De Benedetto ; Mayutan Arumaithurai ; Giulio Rossi ;
Andrea Detti ; Toru Hasegawa

A STUDY OF IRREGULAR REPETITION SLOTTED ALOHA OVER LEO SATELLITE

CHANNEL WITH CAPTURE EFFECT ...ttt sttt bbbttt e e sneannenbe e 1174
Zhicheng Qu ; Haotong Cao ; Gengxin Zhang
AN IOT-BASED WATER MONITORING SYSTEM FOR SMART BUILDINGS .........ccooeiiiiiiiincneeecinens 1180

Heitor T. L. De Paula ; Joao B. A. Gomes ; Luis F. T. Affonso ; Ricardo A. L. Rabelo ; Joel J. P. C. Rodrigues

BLOCKCOM: A BLOCKCHAIN BASED COMMERCE MODEL FOR SMART COMMUNITIES

USING AUCTION MECHANISM ..ottt b ettt b e et b et e bt e nbe e b e e b e e e e naeareen 1185
Vikas Hassija ; Gaurang Bansal ; Vinay Chamola ; Vikas Saxena ; Biplab Sikdar

CO-EXISTENCE ANALYSIS ON SATELLITE-TERRESTRIAL INTEGRATED IMT SYSTEM .....ccccccvvvinne 1191
Wei Jiang

COGNITIVE SMART PLUGS FOR SIGNATURE IDENTIFICATION OF RESIDENTIAL HOME

APPLIANCE LOAD USING MACHINE LEARNING: FROM THEORY TO PRACTICE .......c.cccociiiiiiiinenens 1197
Artur F. Da S. Veloso ; Regenildo G. De Oliveira ; Antonio A. Rodrigues ; Ricardo A. L. Rabelo ; Joel J. P. C.
Rodrigues

CONTROLLER AND GATEWAY PARTITION PLACEMENT IN SDN-ENABLED INTEGRATED

SATELLITE-TERRESTRIAL NETWORK ... .ooiiiiiieit ettt sttt bbbt be et b e b e be e snean 1203
Kongzhe Yang ; Bangning Zhang ; Daoxing Guo

D2M: MOBILITY-AWARE DYNAMIC DATA MULTICASTING IN SOFTWARE-DEFINED

DATA CENTER NETWORKS ...ttt h bbbtk b e bbb e bbb ettt e n e e b e are e 1209
Sudip Misra ; Ayan Mondal ; Pankaj Kumar

DYNAMIC EMBEDDING AND SCHEDULING OF VIRTUAL NETWORK SERVICE FOR

FUTURE NETWORKS ...ttt h et he e et b e bt s h e e bt b e e bt e hb e bt e b e e b e ebe e nbesse e b e aneennenbe e 1215
Haotong Cao ; Yao Zhang ; Longxiang Yang

MITIGATING ROUTING MISBEHAVIOR USING BLOCKCHAIN-BASED DISTRIBUTED

REPUTATION MANAGEMENT SYSTEM FOR IOT NETWORKS.........oooiiiiieiteee e 1221
Min Li ; Helen Tang ; Xianbin Wang

PERFORMANCE ANALYSIS OF DAG-BASED CRYPTOCURRENCY .....ccciiiiiiiiniiienieeeiisie s 1227
Seongjoon Park ; Seounghwan Oh ; Hwangnam Kim

PROTOTYPE DESIGN AND TEST OF BLOCKCHAIN RADIO ACCESS NETWORK ........cccociiiiiiiiiieciee 1233

Yuwei Le ; Xintong Ling ; Jiaheng Wang ; Zhi Ding

SMARTCHAIN: A SMART AND SCALABLE BLOCKCHAIN CONSORTIUM FOR SMART

GRID SYSTEMS ... et h et b bbbt b e e R b e e b e e s £ ekt e R b e bt e b e e bt e R b e e bt e bt e ebeenbenbe et e e besaeebenbe e 1239
Gaurang Bansal ; Amit Dua ; Gagangeet Singh Aujla ; Maninderpal Singh ; Neeraj Kumar

SPECTRAL EFFICIENCY MAXIMIZATION FOR UPLINK CELL-FREE MASSIVE MIMO-

NOMA NETWORKS ... bbbt bbb bt b e h e bt ek e bt bt bt eh e bt e bt bbb e et n b ane 1245
Yao Zhang ; Haotong Cao ; Meng Zhou ; Longxiang Yang



STANDARDISING THE USE OF DUPLEX CHANNELS IN 5G-WIFI NETWORKING FOR
AMBIENT ASSISTED LIVING ...ttt sttt ettt e st e et e s te e steeanteesseeestaesseeantaessenesseesnseenseesrenennennns 1251
Shriya Kaneriya ; Jayneel Vora ; Sudeep Tanwar ; Sudhanshu Tyagi

A DEEP LEARNING WIRELESS TRANSCEIVER WITH FULLY LEARNED MODULATION

AND SYNCHRONIZATION. ..ottt ettt b et b e st b e bt bt s bt b et e e e st et e e bt b e b b e e ebeanen 1257
Johannes Schmitz ; Caspar Von Lengerke ; Nikita Airee ; Arash Behboodi ; Rudolf Mathar
CONTACT-FREE IN-HOME HEALTH MONITORING SYSTEM WITH COMMODITY WI-Fl........ccccovnn. 1263

Zhihong He ; Lingchao Guo ; Zhaoming Lu ; Xiangming Wen ; Wei Zheng ; Shuang Zhou

DEEP LEARNING BASED BEAMFORMING NEURAL NETWORKS IN DOWNLINK MISO

SY ST EIMS ettt bbbttt b e b e b e et e h e oAb e AR £ e AR e R e oA R e AR £ e R £ e R e AR e ARe SR e R e e R b e R e e AR e Rt e R e e be e b e e neaReennenre et 1269
Wenchao Xia ; Gan Zheng ; Yongxu Zhu ; Jun Zhang ; Jiangzhou Wang ; Athina P. Petropulu

DYNAMIC HAND GESTURE DETECTION AND RECOGNITION WITH WIFI SIGNAL BASED

ON ID-CINN ..ttt bt b2kt h e bt e b b2 h e b b e e b b€ e e b e s e h e R e b e Rt A et b et et e bt bt e bbbt es b n e 1274
Xu Pan ; Ting Jiang ; Xudong Li ; Xue Ding ; Yangyang Wang ; Yanan Li

HIERARCHICAL META-LEARNING MODELS WITH DEEP NEURAL NETWORKS FOR

SPECTRUM ASSIGNMENT ...ttt b e bbbt e bt b et e b e e b areen 1280
Humphrey Rutagemwa ; Kareem E. Baddour ; Bo Rong

DATA-DRIVEN BEAM SELECTION FOR MMWAVE COMMUNICATIONS WITH MACHINE

AND DEEP LEARNING: AN ANGLE OF ARRIVAL-BASED APPROACH.......cccciiiiiie e 1286
Carles Anton-Haro ; Xavier Mestre

MULTI-AGENT REINFORCEMENT LEARNING-BASED USER PAIRING IN MULTI-CARRIER

NOMA SYSTEMS ..t bbbt h bbb b ettt e ke e b e e bt bttt eeh e eb e e bt ab et b e e et n b are 1292
Shaoyang Wang ; Tiejun Lv ; Xuewei Zhang

QOE AWARE TRANSCODING FOR LIVE STREAMING IN SDN-BASED CLOUD-AIDED

HETNETS: AN ACTOR-CRITIC APPROAGCH ..ottt bbb e nre e 1298
Zhicai Zhang ; RuWang ; F. Richard Yu ; Fang Fu ; Qiao Yan ; Qi Jiao

SEMI-SUPERVISED LEARNING DETECTOR FOR MU-MIMO SYSTEMS WITH ONE-BIT

AADICS . b bt b Rt ek e e bRt e Ee R £ oAbt R £ e Ao AR e e b e R £ e ke E e e b e R e e Rt e R e e b e eRe e b e bt e R b e nh e e neenbeenn e b enes 1304
Seonho Kim ; Minji So ; Namyoon Lee ; Songnam Hong

SPECIFIC EMITTER IDENTIFICATION VIA MULTIPLE DISTORTED RECEIVERS..........ccocoiiiiiiie, 1310
Boxiang He ; Fanggang Wang ; Yu Liu ; Shilian Wang

THE APPLICATION OF MULTI-AGENT REINFORCEMENT LEARNING IN UAV NETWORKS................ 1316

Jingjing Cui ; Yuanwei Liu ; Arumugam Nallanathan

TRAFFIC PREDICTION BASED ON ENSEMBLE MACHINE LEARNING STRATEGIES WITH

BAGGING AND LIGHTGBM ...ttt ettt e et stt e et e e st e e ste e ssb e e teeasteesaeesnbeenteeeaeesnseantaeanees 1322
Huiwei Xia ; Xin Wei ; Yun Gao ; Haibing Lv

Author Index





