1/2

2018 10th International
Conference on Wireless

Communications and Signal
Processing (WCSP 2018)

Hangzhou, China
18-20 October 2018

Pages 1-830

‘C IE E E IEEE Catalog Number: CFP1870H-POD
’ ISBN: 978-1-5386-6120-8



Copyright © 2018 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

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

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

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

IEEE Catalog Number: CFP1870H-POD
ISBN (Print-On-Demand): 978-1-5386-6120-8
ISBN (Online): 978-1-5386-6119-2
ISSN: 2325-3746

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

VISUAL TRACKING VIA DETECTING AND REMOVING OUTLIERS BASED ON BLOCK

SPARSE REPRESENTATION ..ottt bbbttt ket a bbb et b e e e b e e b e e neabe s 1
Lei Hu ; Zhiyang Gao ; Yunjiao Zang ; Jun Wang ; Lei Zhang

UTILITY MAXIMIZATION FOR MISO BURSTY INTERFERENCE CHANNELS .......cccoiiiiieieeee e 7
Ho-Chun Tsao ; Che Lin

A NOVEL PILOT ALLOCATION SCHEME FOR TDD MASSIVE MIMO SYSTEMS........ccccoiiiiiinieieneee e 14

Hui Zhi ; Ziju Huang ; Feiyue Wang

ON THE PERFORMANCE OF VARIABLE-RATE HARQ-IR OVER BECKMANN FADING

CHANNELS ...t bbb b bbbt h b bR b £ b€ e e st e b e e bt bt e b e e bt ettt e st eb e ekt e b bt b e et ebeane s 20
Zheng Shi ; Huan Zhang ; Shenke Zhong ; Guanghua Yang ; Xinrong Ye ; Shaodan Ma

DYNAMIC-REFERENCE-VOLTAGE-BASED DETECTION ALGORITHM FOR LDPC-CODED

NAND FLASH MEMORY ..ottt b e st e b e e bt s ht e se e b e e bt e bt ekt ek e et e eb e e et eb e et e she e nbesbeenbesneenes 27
Wenjie Liu ; Guojun Han ; Ruiquan He ; Yi Fang ; Guofa Cai

A COOPERATIVE OUTAGE DETECTION APPROACH USING AN IMPROVED RBF NEURAL

NETWORK WITH GENETIC ABC ALGORITHM .. .ooiiiiiii ittt 32
Yuting Wang ; Peng Long ; Nan Liu ; Zhiwen Pan ; Xiaohu You
A NOISE REDUCTION FINGERPRINT FEATURE FOR INDOOR LOCALIZATION .....cccooiiiiiiinineieeeee 38

Mingjiang Yan ; Feng Xu ; Sigi Bai ; Qun Wan

AN IMPROVED DETECTING MECHANISM AGAINST WORMHOLE ATTACKS IN DELAY

TOLERANT NETWORKS ...ttt bbb b e bbbt h e b e b e e b e e e bt e e bt e s ek e e e n b e e e abe s 44
Jianing Li ; Qiang Wang ; Zhenliang Gao

DELAY ANALYSIS AND COMPUTING OFFLOADING OF URLLC IN MOBILE EDGE

COMPUTING SYSTEMS ...ttt b bbbt bbb e bt b e bt e b e e ebe e b e e b e e b b e e be e b e et e e beenbeebeeabeeneenbenbeens 50
Yifan Duan ; Changyang She ; Guodong Zhao ; Tony Q. S. Quek

THE 3D SPATIAL NON-STATIONARITY AND SPHERICAL WAVEFRONT IN MASSIVE

MIMO CHANNEL MEASUREMENT ...ttt bttt bbbt an e 56
Jianzhi Li ; Bo Ai ; Ruisi He ; Mi Yang ; Zhangdui Zhong ; Yang Hao ; Guowei Shi

LOCATION INFORMATION AIDED MASSIVE-MIMO BEAM DOMAIN PRECODING FOR

NEXT GENERATION RAILWAY MOBILE COMMUNICATIONS.......coiiieitiereie e s 62
Tengfei Ge ; Youyun Xu ; Dapeng Li ; Jianping Chen

ENERGY SELECTED TRANSMITTER RF FINGERPRINT ESTIMATION IN MULTI-ANTENNA

OFDM SYSTEMS ...ttt et bttt e bt kb e e bt b e e bt e R e e e bt b e oAbt e h b e ebeeh s e bt e Rt e ke e b b e bt esbenbeabeebesaeenbenbeen 67
Dong Wang ; Aiqun Hu ; Linning Peng

A NOVEL TARGET RECOGNITION BASED RADIO CHANNEL CLUSTERING ALGORITHM..........cccoveunee. 73
Chen Huang ; Ruisi He ; Zhangdui Zhong ; Bo Ai ; Gongpu Wang ; Zhimeng Zhong ; Claude Oestges ; Katsuyuki
Haneda

COMPLEX-VALUED SPARSE CHANNEL ESTIMATION VIA LEAST MEAN FRACTIONAL LP-

NORM METHOD ...ttt ettt b et h bt h et e bt e bt e bt e bt b e oAbt e bt ekt ek e e a b e e bt e beebe et e nbeenbesbe et naeenes 79
Wenying Lei ; Yansong Meng ; Tao Yan ; Guoyong Wang ; Ying Wang ; Lang Bian

ASYNCHRONOUS MULTI-CLUSTER WIRELESS POWERED COMMUNICATION NETWORK

AND ITS PERFORMANCE ANALYSIS ...t b bbbt bbbt e e n e 84
Chengcheng Han ; Li Chen ; Xiaohui Chen ; Weidong Wang

ENERGY EFFICIENT MULTIBAND COOPERATIVE SPECTRUM SENSING FOR

HETEROGENEOUS COGNITIVE INDUSTRIAL WIRELESS SENSOR NETWORKS ..o, 89
Chi Xu ; Changging Xia ; Peng Zeng ; Haibin Yu
MEC ARCHITECTURES IN 4G AND 5G MOBILE NETWORKS........oooiiir st 96

Jianmin Zhang ; Zhouyun Wu ; Weiliang Xie ; Fengyi Yang

DYNAMIC DS-CDMA AIDED BY SUCCESSIVE INTERFERENCE CANCELLATION FOR

MASSIVE GRANT-FREE MULTIPLE-ACCESS. ... ..ottt 101
Jiatian Zhang ; Peng Pan ; Lie-Liang Yang

FAST AND ACCURATE NEAR-FIELD CALIBRATION METHOD FOR PHASED ARRAY

ANTENNAS ettt et bt bt e et bt e bt e bt e s et e b e e R b e e b £ e R e e e R e oAb e Ah £ 2R e e AR £ oAb e AR £ e R e e R e oA R e A Re e R e e Rt e Re e b e ebe e ReeReenneereen 108
Xin Jin ; Shuai Wang ; Yujie Lin ; Xiangyuan Bu ; Jianping An

CHAINABF: SENDING MULTIPLE-BIT MESSAGES AND IMPROVING THE RELIABILITY

WITH MULTIPLE ROUNDS OF ANALOG BLOOM FILTER ....oooiiiiiiiieete e 113
Zhenghao Zhang



PERFORMANCE ANALYSIS OF SOFT DECODING ALGORITHMS FOR POLAR-STAIRCASE

CODING SCHEME ...ttt bbbt btk e e b e bt e st e e b e e R b e eb e e et e b e e b e sbe e b e s be e b e ebeebeabe e b e sreenes 119
Liu Zhou ; Bowen Feng ; Jian Jiao ; Kexin Liang ; Shaohua Wu ; Qinyu Zhang

POSITIONING ALGORITHM AND AOD ESTIMATION FOR MMWAVE FD-MISO SYSTEM .......cccccooevuenen. 125
Weicong Chen ; Shiwen He ; Qinzhen Xu ; Ju Ren ; Yongming Huang ; Luxi Yang

OUTAGE PERFORMANCE OF UNDERLAY CR-NOMA NETWORKS .......cooiiiiiiiiieeeee e 131
Sultangali Arzykulov ; Galymzhan Nauryzbayev ; Theodoros A. Tsiftsis ; Mohamed Abdallah

NOVEL ULTRASONIC BROADCAST COMMUNICATION SYSTEM .....ccoiiiiiiiiiiieie e 137
Yitao He ; Junyu Bian

QOS-AWARE 3D DEPLOYMENT OF UAV BASE STATIONS ... .ot 144

Zhongkai Zhu ; Letian Li ; Wuyang Zhou

EXPERIMENTAL EVALUATION OF A NOVEL ANTENNA STRUCTURE:MULTI-PANEL

IMIASSIVE IMIIMO ...ttt bbbt bt bt h bbb bt b et b e e bt bbb et ean e 150
Zheng Jiang ; Peng Chen ; Fengyi Yang ; Qi Bi

QOE-ORIENTATED RESOURCE ALLOCATION FOR WIRELESS VR OVER SMALL CELL

LI L I T3 S T PSRRI 155
Tianyu Lu ; Haibo Dai ; Baoyun Wang
FAST SPARSE RLS ALGORITHIMS ...ttt sttt e et saae et et eete e s saeesteesneaeteesnaeeaeennseanneennean 161

Zhen Qin ; Jun Tao ; Liang An ; Shuai Yao ; Xiao Han

A MULTI-LAYER PARALLEL LSTM NETWORK FOR HUMAN ACTIVITY RECOGNITION

WITH SMARTPHONE SENSORS ..ottt st sttt bbb be st e st e as b e s be e bt et e e neenbesbe e beaneenaenreens 166
Tao Yu ; Jianxin Chen ; Na Yan ; Xipeng Liu

VEHICLE PRECISE RETRIEVAL VIA COLOR IMAGE RETRIEVAL METHOD BASED ON

Y @AY B o NI I Y N O SRR 172
Feng Liu ; Yue Wang ; Jian Wei ; Zongliang Gan ; Ziguan Cui
HIERARCHICAL COLLABORATIVE CLOUD AND FOG COMPUTING IN IOT NETWORKS..........ccceevennee. 179

Qun Wang ; Le Thanh Tan ; Rose Qingyang Hu ; Geng Wu

REINFORCEMENT LEARNING BASED SAFETY MESSAGE BROADCASTING IN

VEHICULAR NETWORKS ...ttt sttt b1k e s e st a8tk e e s e s b e e bt e beeneenbeebe e beanbeneenreen 186
Xiaosha Chen ; Supeng Leng ; Fan Wu

UAV-AIDED NOMA NETWORKS WITH OPTIMIZATION OF TRAJECTORY AND

L =L L@ 1 | N PR PRRR 192
Xiaowei Pang ; Zan Li ; Xiaoming Chen ; Yang Cao ; Nan Zhao ; Yunfei Chen ; Zhiguo Ding

ROBUST VISUAL TRACKING VIA HIERARCHICAL CONVOLUTIONAL FEATURES-BASED

SPARSE LEARNING ...ttt stttk b e bbbttt h e ke b e bt e bt e b e e Ee e b e eh b e be e b e e n b e sbeenbeebeebesbeenbenbeen 198
Ziang Ma ; Wei Lu ; Jun Yin ; Xingming Zhang

CONSTRUCTION OF LDPC CODES BASED ON DEEP REINFORCEMENT LEARNING ........cccooeviniiienine 205
Mingxu Zhang ; Qin Huang ; Shuai Wang ; Zulin Wang

AN IMPROVED TIME DELAY ESTIMATION ALGORITHM WITH ROBUSTNESS.........cccooiiiiiniciiieeinne 209

Li Jilong ; Huang Minyan ; Feng Haihong

DOA ESTIMATION OF LFM SIGNAL WITH SINGLE VECTOR HYDROPHONE BASED ON

LVD-MUSIC IMETHOD ..ottt b ettt h bt h b e bt b e e bt e he e s b e e b e e bt e hb e nb e e b e e bt eabenbeeseeabeaneenbenbeans 215
Zhibo Shi ; Nan Zou ; Longhao Qiu ; Guolong Liang ; Kaixin Liu

PATH LOSS ANALYSIS AND MODELING FOR VEHICLE-TO-VEHICLE COMMUNICATIONS

WITH VEHICLE OBSTRUGCTIONS ...ttt sttt b et sb e s e bt et e nbesbeenbesseenaesreen 220
Mi Yang ; Bo Ai ; Ruisi He ; Liang Chen ; Xue Li ; Zefang Huang ; Jianzhi Li ; Chen Huang
V2X-ENABLED ENERGY-EFFICIENT TRANSMISSION IN CELLULAR NETWORKS........cccccoiniiiiiinennne 226

Canjian Zheng ; Daquan Feng ; Shengli Zhang ; Xiang-Gen Xia ; Gongbin Qian ; Geoffrey Ye Li

AN EFFICIENT LOCATION BASED LOCALIZED BROADCASTING ALGORITHM FOR

WIRELESS AD HOC AND SENSOR NETWORKS ... .ottt sttt sneenenre e 232
Xu Qin ; Tao Wang ; Baoxian Zhang

HIERARCHICAL SUBSPACE REGRESSION FOR COMPRESSED FACE IMAGE

RESTORATION . ...ttt bttt b s e bt st e eb e e s e e b e e s e e b e o8 b e A bt e b e ekt e Rb e eb e e s e ekt et e s bt e st e ek e enbenbeebeebeanean 238
Xinyu Liu ; Zongliang Gan ; Feng Liu

PERFORMANCE ANALYSIS OF LAND-TO-SHIP MARINE COMMUNICATION BASED ON

BLOCK MARKOQOV SUPERPOSITION TRANSMISSION AND SPATIAL MODULATION.......cccvviiininieienn 244
Yao Shi ; Xiao Ma

AN HMM-BASED LOCALIZATION SCHEME USING ADAPTIVE FORWARD ALGORITHM

FOR LTE NETWORKS ...ttt sttt ettt et e s n e et e e s e e st e snte et e e ste e aneeanteesmeeenteeaneeensaennneesneenneeanees 250
Dengke Pei ; Jialiang Gong ; Xiaodong Xu
AGE OF INFORMATION IN POISSON NETWORKS.......ooo ittt sae et e e e nnee s 256

Yuming Hu ; Yi Zhong ; Wenyi Zhang



A PDQ-BASED ITERATIVE RECEIVER IN MASSIVE MIMO SYSTEMS WITH LOW

RESOLUTION ADCS ...ttt ettt b e bt s e bt e s e e e b £ e a b e 1 b £ 21 e e b e e R b e e b £ e s e e b e e R b e Ab e e he e ebeeRb e nb e e s e e ebeenbenbeebeenbeannan 262
Junhao Lin ; Ming Jiang

JOINT USER CLUSTERING, RESOURCE ALLOCATION AND POWER CONTROL FOR

NOMA-BASED MOBILE EDGE COMPUTING .......ooiiiiiiiiiiiterieeeeesie sttt 268
Xianbang Diao ; Jianchao Zheng ; Yueming Cai ; Xinsong Dong ; Xiaoyi Zhang

LOW PROBABILITY OF INTERCEPT RADAR WAVEFORM RECOGNITION BASED ON

DICTIONARY LEAMING ... .ot bbbt bbbt b e e e bbbt s ek e e bt e abeaars 274
Huan Wang ; Ming Diao ; Lipeng Gao

A LOW-COMPLEXITY HYBRID INTERFERENCE SUPPRESSION SCHEME USING

SPECTRAL SELF-COHERENCE PROPERTY FOR GNSS RECEIVERS. ..ot 280
Xiaodong Xu ; Kun Dong ; Junyu Yao ; Jiaxi Zhou
PHASE RETRIEVAL VIA A MODIFIED NULL VECTOR ESTIMATOR......cccoitiiiiiteieseee s 286

Kaihui Liu ; Zhengli Xing ; Linxiao Yang ; Liangtian Wan

RATE MATCHING AND PIECEWISE SEQUENCE ADAPTATION FOR POLAR CODES WITH

REED-SOLOMON KERNELS ...ttt bbbt b e b e b e b e e b e b e e ane s 292
Ran Zhang ; Hamid Saber ; Yiqun Ge ; Wuxian Shi

ENHANCED BIT-FLIPPING SUCCESSIVE CANCELLATION DECODING FOR

CONVOLUTIONAL POLAR CODES.......ooit ittt sttt b ettt sb et e st bt e abesbeenbesbe e b e sbeenbesbeebenns 298
Ran Zhang ; Yiqun Ge ; Wuxian Shi ; Qifan Zhang

MULTIPATH TCP PATH SCHEDULING OPTIMIZATION BASED ON Q-LEARNING IN

VEHICULAR HETEROGENEOUS NETWORKS ...ttt 304
Haitao Zhao ; Mengkang Zhang ; Hongsu Yu ; Tiangi Mao ; Hongbo Zhu

RELIABILITY MEASUREMENT BASED TRANSMISSION SCHEME FOR WIRELESS SENSOR

NETWORK ...ttt b e b e h et b e s e bt e h e e b e e Rt e Ab £ e h 8o b £ 4R b e A b £ e R e e R e e Rb e eb £ e R e e eReemb e nbeehe e ek e e nb e s b e nbeenbeanean 309
Fucheng Yang ; Wei Xiong ; Jie Song ; Lixin Li

NEURAL NETWORK BASED LOCALIZATION USING OUTDOOR LTE MEASUREMENTS ..........cccooiienen. 315
Zhenyu Shi ; Yi Wang

A FEATURE SET FOR THE SIMILAR ACTIVITY RECOGNITION USING SMARTPHONE .........ccccoviiinnne 321

Na Yan ; Jianxin Chen ; Tao Yu

OPTIMAL DESIGN OF WIDELY LINEAR PRE-CODING AND ESTIMATION IN MULTI-USER
MIMO BROADGCAST CHANNEL ...ttt ettt e e st e e s ettt e e e bb e e e sabeeesabbeeesbreeesabeeesnbaeaanans 327
Huan Bai ; Fanglin Gu ; Shan Wang ; Jun Xiong

LOW COMPLEXITY BLIND DETECTION SCHEME FOR POLAR CODES: A SEGMENTED

(08 R (O N o o L@ 7 2N O - ISR UTSPRI 334
Xiong Wang ; Kangjian Qin ; Zhihuan Zhu ; Zhaoyang Zhang

SIGNALLING SECURITY ANALYSIS: ISHTTP/2 SECURE IN 5G CORE NETWORK?......cc.cccevviiveieiieieiiens 339
Xinxin Hu ; Caixia Liu ; Shuxin Liu ; Wei You ; Yu Zhao

TRAJECTORY PLANNING IN UAV COMMUNICATION WITH JAMMING ......cccoiviiiiiiiiiii e 345

Haichao Wang ; Jin Chen ; Guoru Ding ; Jiachen Sun
REDUNDANT RESIDUE NUMBER SYSTEM CODED DIFFUSIVE MOLECULAR

COMMUNICATIONS ...ttt bttt b e et e e b £ e e e e b e e R b e e b £ e s e e eb e e R b e sb £ e et e b e e m b e nh e e se e e ke enbeebe e b e abeenresneanes 351
Liwei Mu ; Xingcheng Liu ; Lie-Liang Yang
ADAPTIVE SVR DENOISING ALGORITHM FOR FETAL MONITORING SYSTEM ....cccccoviiiiiiiieniiieiciens 357

Zhenyuan Wang ; Jianjun Wei ; Xiaohui Li ; Zelin Liu ; Fan Su
VIDEO SALIENCY ESTIMATION VIA ENCODING DEEP SPATIOTEMPORAL SALIENCY

CUES .t bt bt h b h b e R R R R R E AR R R R R a R R e SRR R R h e R R h bt b e n e 362
Jun Wang ; Chang Tian ; Lei Hu ; Wang Hai ; Zeng Mingyong ; Qing Shen
DOA ESTIMATION METHOD WITH THE DISTRIBUTED NESTED ARRAY .....ccoiiiiiiiiiie e 368

Yanping Liao ; Ruigang Zhao ; Hongyan Liu

A QUALITY-DRIVEN BIT RATE ADAPTATION METHOD FOR DYNAMIC ADAPTIVE

STREAMING OVER HT TP sttt et et e et e e st e et e e sa e e aeeanb e e teeesseesaseenbeestaeeseesnsaenseeanees 374
Guannan Xie ; Xixi Jin ; Lei Xie ; Huifang Chen

LEARNING-BASED HIERARCHICAL CLUSTERING REGRESSION FOR EFFICIENT

UNALIGNED FACE HALLUCINATION ...ttt ettt sh ettt ab ettt are s 380
Shuyun Wang ; Zongliang Gan ; Feng Liu
A RAY-OPTICS APPROACH FOR EVAPORATION DUCT CHANNEL MODELING........ccccooiiiiiiiiiicces 385

Haifeng Zhou ; Jue Wang ; Qiang Sun ; Wei Feng ; Li You ; Chen Xu

JOINT POWER ALLOCATION AND SPLITTING FOR SWIPT BASED TWO-WAY

MULTIPLICATIVE AF RELAY NETWORKS ...ttt ettt ste et e e e sae e s naeestaennaeenneeaneas 391
Tianci Wang ; Guangyue Lu ; Yuan Ren ; Chan Lei



A LOAD-ADAPTIVE CSMA/CA MAC PROTOCOL FOR MOBILE UNDERWATER ACOUSTIC

SENSOR NETWORKS. ...ttt stt e e et e st e st e e e e sse e e teeasee e teesseeesteeaseeesseeanse e seeaseeeaseeanteenseeenseeaneeansesnnenensaen 397
Yayuan Zhang ; Huifang Chen ; Wen Xu

MODEL BASED BEAMSPACE CHANNEL ESTIMATION FOR MILLIMETER WAVE MASSIVE

IMIIIMIO SY STEM ..ttt bbb bt bbbt b bttt b h b e e bt bbb et e b eb e e bbb et et b e 404
Zhikang Xia ; Chenhao Qi ; Tengxiang Zhang
3-D CONSTELLATION EXTENSION-AIDED PAPR SUPPRESSING FOR OFDM SYSTEMS.........ccccovoiiiiee 410

Hongging Huang ; Lin Zhang
SIM: AN INCENTIVE MECHANISM BASED ON SIGNALING GAMES FOR DEVICE-TO-

DEVICE CONTENT-SHARING ..ottt ittt e et e s ee et e st e e st e e steesseeanteesseeeteeaneeenseeananesneennseenses 416
Dafeng Han ; Haibo Wang ; Renjun Zheng
SUCCESSIVE CANCELLATION LIST BIT-FLIP DECODER FOR POLAR CODES. .........c oo 422

Yu Yongrun ; Pan Zhiwen ; Liu Nan ; You Xiaohu

FEATURE ANALYSIS AND OPTIMIZATION OF UNDERWATER TARGET RADIATED NOISE

BASED ON T=SNE ...ttt bbb h e b e e bt s b h b b e e b s e b e e h b e e bt e h et R e e b e s b e e s e e b e e b e b e e e b ene s 428
Yuechao Chen ; Shuanping Du ; Hengheng Quan

THE ACOUSTIC PROPERTIES OF GASSY SEDIMENTS DUE TO GAS-CONTENT

[ T L I 1 I 0 1N RS 433
Zheng Guangying ; He Xiumei
ROBUST FREQUENCY INVARIANT BEAMFORMING BASED ON CONVEX OPTIMIZATION........c.cccv.... 440

Qingcui Wang ; Shuanping Du ; Hengheng Quan
PERFORMANCE ANALYSIS OF UPLINK UNCOORDINATED CODE-DOMAIN NOMA FOR

Mingduo Gan ; Jian Jiao ; Liangin Li ; Shaohua Wu ; Qinyu Zhang

MODE FILTERING WITH A SMALL HORIZONTAL LINE ARRAY™ ..o 451
Yifeng Zhang ; Jinjin Wang ; Guolong Liang ; Zhibo Shi

ENERGY-EFFICIENT OPTIMIZATION SCHEME FOR SWIPT-BASED DISTRIBUTED

ANTENNA SYSTEM ...ttt b bttt b et e bt e R b e s bt e st e ekt e Rt e eb e e b e e bt eh b e s b e e b e ekt eaeenbeebe e besbeenbenbeen 455
Junya Chu ; Xiangbin Yu ; He Li ; Qiuming Zhu ; Xiangbin Yu

HYBRID BEAMFORMING BASED ON UNIFORM CHANNEL DECOMPOSITION FOR

MILLIMETER WAVE MASSIVE MIMO SYSTEMS ..o 460
Yuxing Lin ; Shi Jin ; Xiaohu You

A METHOD OF NETWORK SLICING MAPPING SUPPORTING RANDOM ROUTE

IVIUT ATION ettt bttt ekt st b e e s e b e e s e e ke e R b oAb £ 2 h £ e b e 4R b e A b £ a8 e oAb e 4R b e eb £ 2R e e eReemb e nb e e b e e ebeembenbenbeebeanean 466
Hang Qiu ; Hongbo Tang ; Wei You ; Keyun Zhu ; Quan Yuan

DISTANCE-AZIMUTH JOINT CRAMER-RAO LOWER BOUND FOR SPHERICAL-

WAVEFRONT-BASED SCATTERER LOCALIZATION ..ottt ettt s 472
Jiawei Duan ; Xuefeng Yin ; Bo Ai ; Bowen Deng ; Zhimeng Zhong
CROWDSOURCING BASED LARGE-SCALE NETWORK ANOMALY DETECTION......cccccvoiiiniienieeeccniee 478

Yang Li ; Wenguang Huang ; Xiaohua Tian

ENERGY EFFICIENCY OPTIMIZATION FOR WIRELESS UNMANNED AERIAL VEHICLE

COMMUNICATION NETWORKS: A BARGAINING GAME APPROACH ......cooi it 484
Mbazingwa E. Mkiramweni ; Chungang Yang

LOW PROBABILITY OF INTERCEPT RADAR SIGNAL RECOGNITION BY STAKED

AUTOENCODER AND SVIM ...ttt sttt bbbttt be et b e 1t e bt e st e s bt e he e b e ea b e s be e b e e bt eaeenbesbe e besnbenbesbeen 490
Muging Zhang ; Huali Wang ; Kaijie Zhou ; Peipei Cao

A RESNET-DNN BASED CHANNEL ESTIMATION AND EQUALIZATION SCHEME IN

FBMC/OQAM SYSTEMS ...ttt bt bbbt bt bt e b e e h e b £ e bt bt b e b e e e st e bt eb e e bt et e bt eb e e b e e 496
Xing Cheng ; Dejun Liu ; Zhengyu Zhu ; Wenzhe Shi ; Yang Li
HANDOVER PERFORMANCE IN DENSE MMWAVE CELLULAR NETWORKS .......cccooiiiiiiieneeiee 501

Zhiyuan Li ; Weidong Wang

MULTIPLE WALKING PEOPLE CLASSIFICATION WITH CONVOLUTIONAL NEURAL

NETWORKS BASED ON MICRO-DOPPLER ......ccoiitiiiiiie ettt sttt sbe e e it snean 508
Zhongsheng Sun ; Jun Wang ; Peng Lei ; Zhaotao Qin

TOW SHIP INTERFERENCE SUPPRESSION FOR TOWED ARRAY SONAR VIA SUBSPACE

RECONSTRUCTION ..ottt bbb b e b s b e e R b b e e b s e b e e s b e bt e s s e R e e ab e s bt e s b e e beeab e s b e e b e et ane s 512
Jiutao Wu ; Xinrong Cao ; Yawei Chen ; Jun Sun

AN EFFICIENT CHANNEL ESTIMATION SCHEME BASED ON FROZEN BITS OF POLAR

CODES OVER FADING CHANNEL.......otiititite ittt se st see e staessaaesteeastaesseeasseesseeasseesseeaseessesessesssseensessseessenans 519
Kexin Liang ; Bowen Feng ; Jian Jiao ; Shachua Wu ; Qinyu Zhang
3D OUTDOOR POSITIONING BASED ON RSSHI .....oiieeie ettt sttt ste et e e snae et e e e naeesnaeesnee s 525

Wanjing Kuang ; Mengting Zhang ; Wenrui Li ; Caiyun Chen ; Minghua Xia



K-COVERAGE HOLE DETECTION IN WIRELESS SENSOR NETWORKS VIA

(010 11N N T @ I Y I I 2SRRI 530
Wenyu Ma ; Feng Yan ; Xuzhou Zuo ; Jin Hu ; Weiwei Xia ; Lianfeng Shen

ENERGY EFFICIENCY OPTIMIZATION IN ENERGY HARVESTING INCREMENTAL RELAY

SN T I = 1Y P OSSPSR 536
Donghui Liu ; Ming Zhao ; Wuyang Zhou

A 3-D INDOOR POSITIONING SYSTEM USING ASYMMETRY DOUBLE-SIDED TWO-WAY

RANGING AND CHAN ASSISTED EXTENDED KALMAN FILTER .....cooiiiiiie e 542
Chao Qian ; Weiwei Xia ; Wenging Cui ; Zhuorui Lan ; Feng Yan ; Lianfeng Shen

DESIGN AND IMPLEMENTATION FOR NEAR-OPTIMAL NONCOHERENT SEQUENCE

(] = I =T O I 1 1IN I T o o |V PSRRI 548
Penghui Lai ; Shilian Wang ; Cong Peng ; Yanmin Ma ; Kai Gao ; Chun Yang

COMPUTATION OFFLOADING SCHEME TO IMPROVE QOE IN VEHICULAR NETWORKS

WITH MOBILE EDGE COMPUTING ..ottt bttt sttt be st b e ne e ane b ane 553
Qiaorong Liu ; Zhou Su ; Yilong Hui
MODELING AND ANALYSIS ON HYBRID-DUPLEX NETWORKS WITH DYNAMIC TRAFFIC ................... 558

Bin Li ; Dingjie Xu ; Chenchen Yang ; Zhiyong Chen ; Bin Xia
PATTERN-SHARED SPARSE BAYESIAN LEARNING FOR CHANNEL ESTIMATION IN FDD

MASSIVE MIMO SYSTEMS ...ttt e et e s e e s bt e et e e st e e e steesateenbeesteeesteesaseenteesnaeesseeanreenres 564
Xiantao Cheng ; Jingjing Sun ; Shaogian Li
PHASE NOISE SUPPRESSION IN UPLINK MASSIVE MIMO OFDM SYSTEMS. ... 570

Ke Xu ; Xiantao Cheng ; Shaogian Li

A DISTRIBUTED CRC EARLY TERMINATION SCHEME FOR HIGH THROUGHPUT QC-

LDPEC CODES ...ttt bbbt h bbb e b e h bk e e h s e R e eh b oAb e e E e e R e e R b e E e e R e e bR b e R e R R bR e bt R e bt aht e re e 576
Hao Wu ; Fang Wang ; Yuging Yuan

CROSS-SUBBAND RATELESS ENCODING FOR FILTERED MULTITONE IN UNDERWATER

ACOUSTIC COMMUNICATIONS ...ttt bbbt b et s bt he e ke es b e s be e b e e bt eaeenbesbe e besneenbesreen 581
Zhenduo Wang ; Shengjun Xiong ; Hongtao Zhang ; Caijie Qian ; Fengzhong Qu

A BACK-TRACING PARTITION BASED ON-PATH CACHING DISTRIBUTION STRATEGY

OVER INTEGRATED LEO SATELLITE AND TERRESTRIAL NETWORKS ......ccciiiiiiiiiiiineeeeee e 587
Yue Li ; Qinyu Zhang ; Peng Yuan ; Zhihua Yang

APPROXIMATE ERGODIC SUM CAPACITY OF LARGE-SCALE MULTI-USER DISTRIBUTED

ANTENNA SYSTEMS ...ttt h bttt b e e h e et b e e R b e eh £ e A e e e bt e R b e eh £ e he e b e eR b e nbe e b e e bt emeenbeebe e beanbennenreen 593
Yue Zhang ; Lin Dai

ONLINE OFFLOADING IN DENSE WIRELESS NETWORKS: AN ADVERSARY MULTI-

ARMED BANDIT APPROAGCH ... .ttt bbbkt b et b e s e s b e e e bt e st e sbe e b e e nbeaneenaeereen 599
Cunging Hua ; Lingzhi Wang ; Pengwenlong Gu

SAFE CLOCK SYNCHRONIZATION MECHANISM FOR MULTI-CLUSTER TTETHERNET

NETWORKS. ...ttt b bt h bt b E b E s e h b bR 8 b e e bt e b e e bt b et b e e et e bt eb e e bt e b et et e n e 605
Xuegian Tang ; Qiao Li ; Guangshan Lu ; Huagang Xiong

GRAPH-THEORETIC APPROACH FOR CACHE PLACEMENT AND DELAY OPTIMIZATION

IN CACHE-ENABLED MOBILE NETWORKS ...ttt sttt nne s 611
Fang Dong ; Tianyu Wang ; Shaowei Wang

RATELESS CODE PROFILES DESIGN FOR UPLINK C-RAN UNDER BLOCK FADING

CHANNEL <.t bbbt b st ekt e s b e e b e e A b e b e e R b e e b £ a8t e b e eR b e eb £ e s b e e b e e b e eb e et e e ke en b e eb e e s b e et e enbenbeenes 617
Yu Zhang ; Jiali Xu ; Hong Peng ; Weidang Lu ; Jingyu Hua

A HIERARCHICAL GAME FOR JOINT WIRELESS AND CLOUD RESOURCE ALLOCATION

IN MOBILE EDGE COMPUTING SYSTEM ..ottt 623
Zhuorui Lan ; Weiwei Xia ; Wenging Cui ; Feng Yan ; Fei Shen ; Xuzhou Zuo ; Lianfeng Shen

STUDY OF LONG BASELINE NAVIGATION OPTIMIZATION SOLUTION BASED ON

REDUNDANCY MEASUREMENT ...ttt sttt st e st e e st e ste e snaeanteesneeetaeaneeentaesnaneneennseenees 630
Ying Guo ; Yan Wang ; Nan Zou
AP-SEQUENCE BASED FINGERPRINT SIMILARITY INDOOR LOCALIZATION ......ccocviiieve e 636

Linlin Peng ; Junyu Liu ; Min Sheng ; Yan Zhang ; Danni Hou ; Yang Zheng ; Jiandong Li

AN EFFICIENT OFFLOADING ALGORITHM BASED ON SUPPORT VECTOR MACHINE FOR

MOBILE EDGE COMPUTING IN VEHICULAR NETWORKS ..ot 641
Siyun Wu ; Weiwei Xia ; Wenging Cui ; Qian Chao ; Zhuorui Lan ; Feng Yan ; Lianfeng Shen

PRICE-BASED JOINT OFFLOADING AND RESOURCE ALLOCATION FOR AD HOC MOBILE

Yueyue Zhang ; Yunchi Shi ; Fei Shen ; Weiwei Xia ; Feng Yan ; Lianfeng Shen



A SELECTION-BASED COOPERATIVE SWIPT SCHEME WITH ENERGY-PRESERVING DF

R L A Y Sttt bbbt s e bt a b ek e e R e e R e AR e Re R £ e AR e AR e AR £ SR £ e R £ oA R e AR £ e R e e R e AR e AR £ e R e e eReeRE e Rt e Re e Rt e Re e benreereanean 653
Jiao Chen ; Chen Liu ; Mujun Qian

ENERGY-EFFICIENT JOINT POWER AND ADMISSION CONTROL IN SOFTWARE DEFINED

MOBILE NETWORKS ...tttk bbb bt b st b e bt bbbt e bt bt bttt eb et eb e b e 659
Yueyue Zhang ; Fei Shen ; Yunchi Shi ; Weiwei Xia ; Feng Yan ; Lianfeng Shen

HYBRID BEAMFORMER DESIGN WITH LOW-RESOLUTION PHASE SHIFTERS IN MU-

IMISO SWIPT SYSTEIMS ... bbb h bbb s bt a e b e e bt e b e b e e e b e e b e b e e b e anr s 665
Rang Liu ; Hongyu Li ; Yiqun Guo ; Ming Li ; Qian Liu

JOINT SUBCARRIER ASSIGNMENT AND DOWNLINK-UPLINK TIME-POWER

ALLOCATION FOR WIRELESS POWERED OFDM-NOMA SYSTEMS ......c.oooiiiiiiie e 671
Jingru Zhang ; Wenjun Xu ; Wei Chen ; Hui Gao ; Jiaru Lin

ROBUST BEAMFORMING FOR DOWNLINK 3D-MIMO SYSTEMS WITH L;-NORM

BOUNDED CSIUNCERTAINTY Lottt b b bbbt bbb et b e bbbt eb e b e 678
Kai Liu ; Hui Feng ; Tao Yang ; Bo Hu

AN ADAPTIVE LEVERAGE SAMPLING SCHEME FOR FINGERPRINT-BASED INDOOR

LOCALIZATION. ...ttt ettt b e a e bt ke e e b e e h e ekt e b e e R e e R b e H e e h e e R e e R b e eb e e b e e R e e R b e nbeeb e e b e esbenbeebeenbeaneenrenrean 683
Wentao Kang ; Haifeng Zheng ; Xinxin Feng

SECRECY PERFORMANCE ANALYSIS ON RELAY-ASSISTED MILLIMETER WAVE

NETWORKS. ... ottt ettt bbbt h bt e s e e bt e b e e ekt e R b e e b e o8 £ e b e eR b e A b e e b e e bt eh b e eb e e st e eb e e nb e s bt e st e ke enb e s b e ebeenbeanean 690
Ruigian Ma ; Weiwei Yang ; Wendong Yang ; Xiaogin Yang ; Chunxiao Cai
SUM RATE MAXIMIZATION IN UAV-ENABLED MOBILE RELAY NETWORKS.........ccccoovinininineeeicie 696

Zhen Xue ; Qihui Wu ; Zhiyong Feng ; Caijun Zhong ; Guoru Ding

A SPACE-TIME GRAPH BASED MINIMUM COST ROUTING ALGORITHM FOR THE

RANDOM TRAFFIC IN THE SATELLITE NETWORK ......ooiiii et 702
Chengcheng Shi ; Chengcheng Shi ; Peng Yuan ; Zhihua Yang

JOINT USER PAIRING AND POWER ALLOCATION FOR FULL-DUPLEX MIMO CELLULAR

SYSTEMS UNDER IMPERFECT CHANNEL STATE INFORMATION. .....cooiiiiiiiiie e 708
Fangni Chen ; Jingyu Hua ; Zhongpeng Wang ; Yang Zhou ; Weiwei Qiu
LEARNING FRAMEWORK FOR VIRTUAL NETWORK FUNCTION INSTANCE MIGRATION..........ccccoeee. 714

Xue Bai ; Hancheng Lu ; Yujiao Lu

PERFORMANCE MODELING OF LAA LBT WITH RANDOM BACKOFF AND A VARIABLE

CONTENTION WINDOWNV ...ttt bttt b b bt st b e e b e s bt e s e e ek e e s b e sh £ e et e b e e mbesbe e bt e b e enbesbeesbesbe e b e sneenes 721
Jie Xiao ; Jun Zheng ; Liangyu Chu ; Qilei Ren

OPTIMAL POWER ALLOCATION FOR THE DOWNLINK OF CACHE-AIDED NOMA

SYSTEIMS et e b ettt e e bt et ekt oAb e e b £ oAbt ke oAb e SR e e At R £ oAb SR £ e b e R e oAb e eh e e Ae R e e b e ehe e nbeebe et nheenenreen 728
Yaru Fu ; Hong Wang ; Chi Wan Sung

THE EXPERIMENT AND PERFORMANCE ANALYSIS OF MULTI-NODE UAV AD HOC

NETWORK BASED ON SWARM TACTICS ..ottt an s 734
Yuging Jiang ; Zhichao Mi ; Hai Wang ; Xudong Wang ; Ning Zhao

ACHIEVABLE SUM RATE LOSS OF HYBRID BEAMFORMING WITH IMPERFECT PHASE

SHIFTERS IN MULTIUSER MILLIMETER WAVE SYSTEMS ... s 740
Wendi Wang ; Huarui Yin ; Xiaohui Chen ; Weidong Wang

A GEOMETRY-BASED 3D NON-STATIONARY UAV-MIMO CHANNEL MODEL ALLOWING

3D ARBITRARY TRAJECTORIES ...ttt b et b e bbb e b bt e sbesbeenbesneenbesbeen 746
Kaili Jiang ; Xiaomin Chen ; Qiuming Zhu ; Weizhi Zhong ; Yawen Wang ; Xiangbin Yu ; Bing Chen

A NOVEL SPATIAL-TEMPORAL REGULARIZED TENSOR COMPLETION ALGORITHM

FOR TRAFFIC DATA IMPUTATION ...ttt bbbt b e b e be e b e e ane s 752
Kaitong Lin ; Haifeng Zheng ; Xinxin Feng ; Zhonghui Chen
POLAR CODING FOR NONCOHERENT BLOCK FADING CHANNELS .......cooiiieeeeeeee e 758

Mengfan Zheng ; Wen Chen ; Cong Ling

HYBRID DECODE-FORWARD AMPLIFY-FORWARD RELAYING WITH OPPORTUNISTIC

LAYERED MULTICAST ..ottt b st bbbt b bt e bbbt e b e e bt e b e e ke e bt ekt e b b e eb e e b e e bt ebeenbe et s e nbeaneeneenbeen 763
Yifan Liu ; Yang Liu ; Guannan Ma

BER ANALYSIS FOR NOMA-ENABLED VISIBLE LIGHT COMMUNICATION SYSTEMS

WWITH IMePSK bbbt bbb h b b e R b e e a b oAb e e b e e R e e h b e e bt e b e e bt e ab e nb e e b e e bt sbeennenreen 770
Xiaodong Liu ; Yuhao Wang ; Fuhui Zhouz ; Rose Qingyang Hu

A STOCHASTIC GRADIENT DESCENT ALGORITHM FOR ANTENNA TILT OPTIMIZATION

IN CELLULAR NETWORKS ...ttt ettt b etttk b e he e b e ek e bt s bt e et e b e e b e e b e e e e e b e et e sbe e e e sbe e b e naeenes 7
Yaxi Liu ; Wei Huangfu ; Haijun Zhang ; Haijun Zhang



OPTIMAL CHANNEL OCCUPANCY DURATION AND SUBCARRIER ALLOCATION FOR

LTE-U SYSTEMS .ttt ettt bbbt a e ekt e b e e b e ek b e e bt e h e e R e e R b e e b e e b e e b e e R b e nb e e b e e ab e e st e nbeeb e e b e aneenbenbeans 783
Jiantao Yuan ; Aiping Huang ; Hangguan Shan

A QOS-GUARANTEED ENERGY-EFFICIENT VM DYNAMIC MIGRATION STRATEGY IN

CLOUD DATA CENTERS. ...ttt h bt b bbbt bttt b bbbttt 790
Hao Cao ; Hongguang Sun ; Min Sheng ; Yan Shi ; Jiandong Li

FAST DECODING OF THE (41, 21, 9) QUADRATIC RESIDUE CODE WITHOUT COMPUTING

UNKNOWN SYNDROMES ...ttt bbbt b e b e s et b e e b s bt e s e e b e ab e s bt s s e b e e b e b e e e e b e anrs 796
Chunlan Luo ; Yi Wu ; Hsin-Chiu Chang ; Zheng Yang ; Lianfeng Shen ; Song Xing

3D CONVOLUTIONAL GENERATIVE ADVERSARIAL NETWORKS FOR MISSING TRAFFIC

DATA COMPLETION ...ttt bbbt b e s e s bt e bt e bt eh b e s bt e b e e ke ehb e sb e e s e e bt e st e s bt e s e e et e enbenbeebeenbeanean 801
Zhimin Li ; Haifeng Zheng ; Xinxin Feng

JOINT OPTIMIZATION SCHEME FOR SPECTRUM LEASING IN COGNITIVE RADIO

NETWORKS. ...ttt h bbb bt h b b h Rt E b8 e b b e b e bbbt b et e bt bt e bbb et et e b e 807
Xiaomin Liu ; Lixin Li ; Wei Liang ; Fucheng Yang ; Haitao Xu ; Zhu Han

DOWNLINK INTERFERENCE MANAGEMENT IN DENSE DRONE SMALL CELLS

NETWORKS USING MEAN-FIELD GAME THEORY ..ottt 813
Zihe Zhang ; Lixin Li ; Wei Liang ; Xu Li ; Ang Gao ; Wei Chen ; Zhu Han

GAUSSIAN MESSAGE PASSING BASED RECEIVER FOR MULTICARRIER FASTER-THAN-

NY QUIST SIGNALING ..ottt ettt b ettt b e s e bt st e bt e R b e s bt e b e e b e ea b e sb e e s e e eb e e ab e s bt e st e et e enbenbeeseenbeanean 819
Falin Tian ; Yuan Feng ; Yunsi Ma ; Nan Wu

DISTRIBUTED RESOURCE ALLOCATION FOR MOBILE USERS IN CACHE-ENABLED

SOFTWARE DEFINED CELLULAR NETWORKS .......oiiiiiiiiiiee b 825
Xiangqun Yang ; Chunyu Pan ; Mingzhe Chen ; Changchuan Yin

PRIVACY PROTECTION VIA BEAMFORMING OPTIMIZATION IN MISO NOMA

NETWORKS. ...ttt bttt b et b e h e bt s e e bt e h e e eb e oAb e A b £ 288 e E e 4R b e A b e e R e e b e e Re e Ab e 2R e e eR e e mb e nbeeheeebeenn e s b e nbeenbeaneas 831
Yang Cao ; Nan Zhao ; Yunfei Chen ; Minglu Jin ; Lisheng Fan ; Zhiguo Ding ; F. Richard Yu

MODE SELECTION IN UAV-AIDED VEHICULAR NETWORK: AN EVOLUTIONARY GAME

APPROAGCH ...ttt btk E R h R R R R R Rt R R R R R et bt bt r et r et beane 837
Guangchao Wang ; Sheng Zhou ; Zhisheng Niu

JOINT TIME ALLOCATION AND POWER SPLITTING SCHEMES FOR AMPLIFY-AND-

FORWARD RELAYING NETWORK OVER LOG-NORMAL FADING CHANNEL ......c.ccccoociiiiiniiicncecieen 843
Jianmei Shen ; Yingting Liu ; Hongwu Yang ; Chunman Yan

A NOVEL PIECEWISE NONLINEAR COMPANDING TRANSFORM FOR PAPR REDUCTION

NN I 15 SRS 848
Yinghua Li ; Weifeng Deng
AN ENERGY HARVESTING CHAIN MODEL FOR WIRELESS-POWERED IOT NETWORKS...........cccven.e. 853

Jie Wang ; Xin Kang ; Ying-Chang Liang ; Sumei Sun

ANALYZING HIT PROBABILITY OF SPATIAL CORRELATED CACHING FOR

HETEROGENEOUS MOBILE EDGE COMPUTING ......cocooiiiiiiiiiceii e 859
Shubin Zhang ; Wen Sun ; Jiajia Liu

A THROUGHPUT-ENHANCED TRANSMISSION SCHEME FOR DECOUPLED

HETEROGENEOUS NETWORKS ... .ottt bbbt e bt e bt e he et e e b e sbeesnenbeannas 865
Wen Liu ; Shi Jin ; Xiaohu You

FAIR-ENERGY TRAJECTORY PLAN FOR RECONNAISSANCE MISSION BASED ON UAVS

COOPERATION ...ttt b1 b bbb bbb h e b E b E e b e st e b E e bbbttt et s e e bt b b et e bt 871
Zhen Qin ; Aijing Li ; Chao Dong ; Haipeng Dai ; Ai Xu

CACHE-ENABLED ADAPTIVE BIT RATE STREAMING VIA DEEP SELF-TRANSFER

REINFORCEMENT LEARNING ..ottt bbb bbbt b e b e n e 877
Zhengming Zhang ; Yaru Zheng ; Chunguo Li ; Yongming Huang ; Luxi Yang
PREFIX CACHING FOR VIDEO STREAMING IN WIRELESS D2D NETWORKS.......c.cooiiiiiiieneiee 883

Hongwei Hou ; Meixia Tao
PERFORMANCE ANALYSIS OF NETWORK CODED COOPERATIVE D2D

COMMUNICATIONS ...ttt bt h bbbt e b e ea e e b e bt e bbb et e b e bt bt e bt b e e st 889
Jin Zhou ; Ye Li ; Zhihua Bao

A HYBRID MASSIVE MIMO JAMMER FOR TDD POINT-TO-POINT LINK .....cccoiiiiiiiiiiceecseeieiee 895
Tong Yue ; Aijun Liu ; Kui Xu ; Chen Qin

A HYBRID DECODING ALGORITHM FOR LOW-RATE LDPC CODES IN5G ......cccccoiiiiiiiiiieic e 901

Kaifei Sun ; Ming Jiang

LOW-COMPLEXITY FACTOR GRAPH-BASED ITERATIVE DETECTION FOR RRC-SEFDM

SEGINALLS ettt e bttt b e s b e e bt e etk e oAb e SR £ oAb e E e oAb e SR £ e Ao E £ e b e SR £ oAb e Ee e bt eR e e ReeE e e b e ehe e nbeebe et nheenenreen 906
Yuan Feng ; Yunsi Ma ; Zhengdai Li ; Chaoxing Yan ; Nan Wu



LOAD BASED DYNAMIC SMALL CELL ON/OFF STRATEGY IN ULTRA-DENSE NETWORKS................... 912
Chengi Luo ; Jing Liu
OUTAGE ANALYSIS OF COOPERATIVE NOMA IN 5G SYSTEMS OVER NAKAGAMI-M

FADING CHANNELS ...ttt b 1t b e s e s bt a1 e e b e e R b e s bt e s e ekt ehb e eb e e s e e ekt e ab e nbe e bt e abeenbenbeebeenbeanean 918
Yangyang Zhang ; Jianhua Ge
CONFORMITY-AWARE INFLUENCE MAXIMIZATION WITH USER PROFILES..........c.ccooiiiiicc 924

Yiging Li ; Xiaoying Gan ; Luoyi Fu ; Xiaohua Tian ; Zhida Qin ; Yanhong Zhou

NOISE PERFORMANCE OF ORTHOGONAL RF BEAMFORMING FOR MILLIMETRE WAVE

MASSIVE MIMO COMMUNICATION SYSTEMS ...ttt nenneas 930
Krishan K. Tiwari ; John S. Thompson ; Eckhard Grass

SPECTRAL EFFICIENCY ANALYSIS OF MULTI-CELL MASSIVE MIMO SYSTEMS WITH

RICEAN FADING ...ttt ettt ettt b et e bt s e e e bt e s b e sk e e 1 e e b e eR b e A b e e b e e b e eR b e eb e e s b e ekt e Rt e s bt e s te st e enbenbeebeenbeanean 937
Pei Liu ; Kai Luo ; Da Chen ; Tao Jiang ; Michail Matthaiou

PROMOTING AND BALANCING RESOURCE UTILIZATION VIA INTEGRATION BY

EXPLOITING THE TIME-VARYING PROPERTY OF RESOURCE REQUIREMENTS. ..., 944
Luyao Jin ; Hongguang Sun ; Min Sheng ; Yan Shi ; Jiandong Li

CHANCE QUALITY-OF-SERVICE DRIVEN RESOURCE ALLOCATION SCHEME IN

IMULTICAST NETWORKS. ...ttt b e bt s bt ab e e b e e b e e b e e ab e eb e e s e e ke e b e sb e e s e e ek e e nbenbeesneabeannas 950
Changging Pan ; Mei Yan ; Wanxin Zhao ; Yinglei Teng ; An Liu

SECRECY OUTAGE ANALYSIS FOR DF BUFFER-AIDED MULTI-ANTENNA UNDERLAY

Chen Wei ; Wendong Yang ; Yueming Cai ; Xuanxuan Tang ; Na Pu
ACHIEVABLE RATE OF INDOOR THZ COMMUNICATION SYSTEMS WITH FINITE-BIT

Dan Li ; Deli Qiao ; Lei Zhang

STAG-BASED DYNAMIC TWO-COMMODITY MAXIMUM FLOW ALGORITHM FOR TIME-

VARYING NETWORKS. ... .ottt sttt st et e e st e et e e st e e teesab e e te e e see e seeaabe e teeesteesaeeenbeessaeenseesnseentaeareen 968
Tao Zhang ; Hongyan Li ; Shun Zhang ; Peng Wang ; Jiandong Li

MODELING AND EVALUATION ON THROUGH-METAL POWER TRANSFER USING

PIEZOELECTRIC TRANSDUGCER.......cccttit ittt sttt sttt asb e s bessa et ast e st e e s e e s ke e sb e s be e st e st e e neenbeesaenbeaneas 973
Falong Huang ; Kehong Chen ; Lianghui Ding ; Feng Yang ; Haifeng Li ; Hongsheng Wang

CAPACITY THRESHOLD-BASED ON-OFF TRANSMISSION IN MMWAVE SYSTEMS WITH

RANDOMLY DISTRIBUTED EAVESDROPPERS.........oooiti ittt sttt aa s snteestae e e nnee e esneesnaeanneeaneas 979
Liwei Tao ; Weiwei Yang ; Wendong Yang ; Xiaogian Yang ; Chunxiao Cai

A HYBRID BP-VMP-EP LOCALIZATION ALGORITHM FOR PASSIVE MIMO RADAR

LI L AT T 4 TSRS 985
Dan Wu ; Yuan Feng ; Jianfeng Wang ; Nan Wu
ENERGY-EFFICIENT DEPLOYMENT OF FAT-TREE HYBRID DATA CENTER NETWORKS...........ccceveen. 991

Mingmeng Luo ; Hongguang Sun ; Min Sheng ; Yan Shi ; Jiandong Li

HYBRID BEAMFORMING FOR MASSIVE MIMO: A UNIFIED SOLUTION FOR BOTH PHASE

SHIFTER AND SWITCH NETWORKS. ... .ottt bbb e 997
YiJiang ; Yimeng Feng ; Mahesh K. Varanasi

SDR IMPLEMENTATION OF A 5G-ORIENTED ULTRA-DENSE DISTRIBUTED MIMO

PROTOTYPE SYSTEM ...ttt sttt sttt s ht etk e b s bt e bt e ke e b e e he e nbe e be et e ebeenbe et b e abeaneenbenbe e 1002
Jiapin Wang ; Kang Wang ; Bin Han ; Senjie Zhang ; Chao-Kai Wen ; Shi Jin

IMPORTANCE SAMPLING BASED EM ALGORITHM FOR SEQUENCE DETECTION IN

OUTDOOR OWEC SYSTEMS ...ttt b bt b et b ettt b bbb et 1008
Nuo Huang ; Ming Chen ; Yijin Pan ; Yinlu Wang ; Zhiyang Li

ANALOG CODEBOOK DESIGN FOR MMWAVE COMMUNICATIONS WITH AN AUXILIARY

PHASE SHIFTER GROUP ...ttt skttt b bt s bt e bt b e e bt s he e bt e b e et e ebeenbe s b e e beaneenbeabean 1014
Renmin Zhang ; Hua Zhang ; Wei Xu

HIGH-SNR CAPACITY ANALYSIS OF MMWAVE SYSTEMS UNDER FINITE-DIMENSIONAL

CHANNEL MODEL ...ttt bttt bbbtk ekt s b e bt e st e e bt e b e ekt e R b e nb e e b e e bt e bbenbe e b e e beaneenbenbe e 1020
Xi Yang ; Xiao Li ; Shengli Zhang ; Shi Jin

EXPERIMENTAL EVALUATION OF MODERN TCP VARIANTS IN MEC-ENABLED

CELLULAR NETWORKS. ...ttt bbbt bbb bbbt R bbb e e bt e hb e bt et e b e e nbearean 1026
Zhi Wang ; Yiming Tan ; Xing Zhang

HIGH RELIABLE CHANNEL ESTIMATION FOR LENS ANTENNA WITH HYBRID

STRUGCTURE ...ttt bbbt b e b e e s b e e h e e e e b e e R b e AR £ e R e e R e e R b e A b e e R e e R e e R b e eb e e s e e ek e e mbenbe e b e enbeaneebenbe s 1031
Yangyang Liu ; Guangda Zang ; Feng Yang ; Lianghui Ding



VIRTUAL AGENT CLUSTERING BASED MOBILITY MANAGEMENT OVER THE

SATELLITE NETWORKS ...ttt b ekt h e bt e s bt e s e e bt e s b e e bt e s e e bt e sbenbeebeenbeennenbenrean 1037
Dongang Li ; Hongyan Li ; Shun Zhang ; Xiushe Zhang

DELAY MINIMIZED TASK SCHEDULING IN FOG-ENABLED IOT NETWORKS........cccoooiiiiininiiieniee e 1042
Guowei Zhang ; Fei Shen ; Yueyue Zhang ; Rong Yang ; Yang Yang ; Eduard A. Jorswieck

ACCURATE ITERATIVE FREQUENCY ESTIMATION BY A NEW INTERPOLATOR .....cccociiirieiiinienne 1048

Guo Bai ; Yufan Cheng ; Wanbin Tang ; Rong Shi

DISTRIBUTION TEST BASED LOW COMPLEXITY MODULATION CLASSIFICATION IN

IMIIMIO SYSTEIMS .ttt bbbttt h bt h e et ekt e bt e he oAt ek £ e b e eh e e bt e b e e A bt e R b e bt e b e e b e eheenbe e b e ebesneenenbean 1053
Zikang Gao ; Zhechen Zhu

TOWARDS FRESH AND LOW-LATENCY CONTENT DELIVERY IN VEHICULAR

NETWORKS: AN EDGE CACHING ASPECT ..ottt sttt sttt b et nesbe et beennesneeneenbe e 1058
Shan Zhang ; Junjie Li ; Hongbin Luo ; Jie Gao ; Lian Zhao ; Xuemin Sherman Shen

UPLINK PERFORMANCE ANALYSIS OF MIXED-ADC MASSIVE MIMO SYSTEMS WITH

MIMSE RECEIVERS......ccc et bbbttt e bbbt E bbb e bbb b sae e b nbe e 1064
Yinkai Fu ; Wence Zhang ; Xiaoxuan Xia

A GENERAL 3D NON-STATIONARY TWIN-CLUSTER MODEL FOR VEHICLE-TO-VEHICLE

IMIIMIO CHAINNELS ...ttt b e bbbt bt e bt e e e ek e e b e eh £ e bt b e e b e e hb e nb e e b e e b e ebbenbeebeebeaneenenbe s 1070
Ying Yang ; Qiuming Zhu ; Weidong Li ; Xiaomin Chen ; Weizhi Zhong ; Xiangbin Yu ; Kai Mao

SET-MEMBERSHIP CONJUGATE GRADIENT CHANNEL ESTIMATION FOR WIRELESS

SENSOR NETWORKS ...ttt b b bt bbbt bRt bt b bt bbb et ene e 1076
Fei Long ; Tong Wang ; Ting Ma ; Lin Gao ; Yufei Jiang ; Lu Chang

PAPR-AWARE BEAM DIVISION MULTIPLE ACCESS FOR MMWAVE MASSIVE MIMO

Guanchong Niu ; Man-On Pun

A UNIFIED DEEP LEARNING BASED POLAR-LDPC DECODER FOR 5G COMMUNICATION

SY STEIMS etttk b bt et Ee et e eh e oAbt SR e oAb e h £ e e e R e oAb e AR e oA e e R e oAb e b £ e et R e e R b e Rt e Rt e beeRe e b e b e e b nre s 1088
Yaohan Wang ; Zhichao Zhang ; Shunging Zhang ; Shan Cao ; Shugong Xu

SCA POWER OPTIMIZATION IN CELL-FREE MASSIVE MIMO WITH SHORT-TERM

POWER CONSTRAINTS ..ttt h et h bbbt bt h bbbt eea e b e bt bbb et ebeane s 1094
Yao Zhang ; Haotong Cao ; Yongan Guo ; Longxiang Yang

STOCHASTIC GEOMETRY BASED HANDOVER PROBABILITY ANALYSIS IN DENSE

CELLULAR NETWORKS. ...ttt b et h et b e skt e s e bt e st e e b e e b e e R e e Rb e nb e e b e ekt emb e st e e beebeannenbenbean 1100
Yinglei Teng ; An Liu ; Vincent K. N. Lau

PERFORMANCE OF COOPERATIVE SPATIAL MODULATION WITH AF RELAYING IN THE

PRESENCE OF CHANNEL ESTIMATION ERROR......ccciiiiiieit ettt 1107
Qing Pan ; Xianghin Yu ; He Li ; Yuheng Du ; Qiuming Zhu

CLASSIFICATION OF CETACEAN WHISTLES BASED ON CONVOLUTIONAL NEURAL

NETWORK ...ttt bbb ek h bbbttt h b b h b e e st bt ek bt b et b e eh e e bt e bt e bt e e e nenbeane 1112
Songzuo Liu ; Meng Liu ; Mengjia Wang ; Tianlong Ma ; Xin Qing

A METHOD OF SOUND PROPAGATION LOSS CALCULATION BASED ON GAUSSIAN

Yu Hu ; Junfeng Tang ; Hongsong Zhou

HYPERSPECTRAL IMAGE CLASSIFICATION VIA A JOINT SPARSITY AND SPATIAL

CORRELATION MODEL ..ottt bbbttt bbbt e bt se bt s nb e e b et bt e st e st e st e et e e neenbenbeen 1121
Xiaoli Yang ; Zeng Li ; Jie Chen ; Yi Zhang

HYPERSPECTRAL TARGET DETECTION BASED ON A SPATIALLY REGULARIZED

SPARSE REPRESENTATION .. oottt et b bbbt b et ettt e b e b e ebe e 1126
Xiaoli Yang ; Jie Chen ; Yi Zhang
AN INCENTIVE FRAMEWORK FOR COLLABORATIVE SENSING IN FOG NETWORKS ........ccooviienenne 1131

Chongchong Zhang ; Fei Shen ; Guowei Zhang ; Fei Qin ; Feng Yan ; Philippe Martins

MULTIPLE TARGETS TRACKING BY USING PROBABILITY DATA ASSOCIATION AND

CUBATURE KALMAN FILTER ..ottt b ettt be bbbt e sttt e e be e nbesreens 1137
Wei Qiu ; Le Li ; Pengzheng Lei ; Zhilin Wang

MODELING AND ANALYSIS OF FEICIC IN OFDMA HETNETS WITH LIMITED BACKHAUL

CAP A T T Y et bbb b e b e s b AR oA e R e AR AR e R e R R e R AR R Rt b bt e bRt e nre e 1142
Xuefang Nie ; Junhui Zhao ; Yang Wang ; Lichun Kang ; Ligin Ding ; Jiliang Zhang

SOUND SOURCE IDENTIFICATION IN THE SHALLOW WATER USING THE COHERENCE

(O ]l o Y T O 1@ e = 5 S SS 1147
Yanqun Wu ; Wen Zhang ; Yu Chen ; Wei Qiu ; Hao Wu ; Zhengliang Hu
OPTIMIZING CACHING AND RECOMMENDATION TOWARDS USER SATISFACTION.........cccceevvvevinenee. 1151

Kaigiang Qi ; Bingiang Chen ; Chenyang Yang ; Shenggian Han



AUTLOC: DEEP AUTOENCODER FOR INDOOR LOCALIZATION WITH RSS

L LA LT g o = 1 AV 8 1L S 1158
Jing Liu ; Nan Liu ; Zhiwen Pan ; Xiachu You

A CONTRACT-BASED INCENTIVE MECHANISM IN RF-POWERED BACKSCATTER

COGNITIVE RADIO NETWORKS ...ttt b ettt b ek b nn ettt n s 1164
Wenzhong Yan ; Lixin Li ; Xu Li ; Ang Gao ; Huisheng Zhang ; Wei Chen ; Zhu Hanz
STUDY ON ECHO FEATURES AND CLASSIFICATION METHODS OF FISH SPECIES..........cccccoiiiiiiine 1170

Yue Shang ; Jianlong Li

EXPERIMENTAL DEMONSTRATION OF ACOUSTIC INVERSION USING AN AUV

CARRYING SOURCE........oiitiitieiieieete ettt b b bt e et be e s b e e b e e s e e e b e e R b e eb e e he e Rt e R b e nbeehe ekt e mbenbeeseeabeanrenbenbean 1176
Jing Chen ; Jianlong Li ; Tongchen Wang ; Juntao Yu ; Yuanxin Xu ; Wei Feng

JOINT UPLINK AND DOWNLINK RESOURCE ALLOCATION FOR D2D COMMUNICATION

UNDERLYING CELLULAR NETWORKS. ... .ottt ar e ane st ane 1182
Caihong Kai ; Lei Xu ; Jiaojiao Zhang ; Min Peng

SECURE TRANSMISSION DESIGN OF MILLIMETER-WAVE WIRETAP CHANNEL WITH

GUARD ZONE AND ARTIFICIAL NOISE.........ooi ittt 1188
Yi Song ; Weiwei Yang ; Zhongwu Xiang ; Yueming Cai

RADIAL SOURCE VELOCITY ESTIMATION USING MULTIPLE LINE SPECTRUM SIGNALS

BASED ON COMPRESSIVE SENSING.......cociiiiiiiiiiieie ettt bttt b et sb et sbesssesbeeneenbe e 1194
Xuejing Song ; Fuchen Liu ; You Shao

DOA ESTIMATION FOR LARGE ARRAY WITH NONUNIFORM SPACING BASED ON

SPARSE REPRESENTATION ..ottt bbbt h ettt b bbbt 1200
Bin Zhou ; Qing Wang ; Hengheng Quan

JOINT COMPUTATION OFFLOADING AND RADIO RESOURCE ALLOCATIONS IN

WIRELESS CELLULAR NETWORKS ...ttt sttt sttt e bt e b ne e b s 1206
Hong Cheny ; Dongmei Zhao ; Qianbin Cheny ; Rong Chai

A PHYSICAL-SOCIAL-BASED GROUP UTILITY MAXIMIZATION FRAMEWORK FOR

COOPERATIVE CACHING IN MOBILE NETWORKS.......cooiiieiiiie ettt nie e 1212
Hao Zhou ; Lei Xu ; Jiaojiao Zhang
GEOLOCATION BASED CHANNEL ACCESS FOR UNDERLAY COGNITIVE RADIO .......ccccooviiiiiiien 1219

Vaddadi V. K. Praneeth ; Nour Mansour ; Dirk Dahlhaus

VITAL SIGN INTEGRATED TRACKING BY PREDICTIVE KNN AND KALMAN FILTER WITH

UWB RADARS ...ttt bbbt e et ke e bt e h e e et ek e e a b e S H e £ A e e E £ oAbt eh £ e b e AR e e a b e e hb e ke e b e e b e ehe e et e b e enbeaneannenbe e 1226
Yibo Yu ; Wenfeng Yin ; Lei Li ; Lin Zhang

SEA CLUTTER DISTRIBUTION MODELING: A KERNEL DENSITY ESTIMATION

APPROAGCH .ttt b ettt bt b bt btk b e R AR e b e SR £ oAt R e oAb e eh £ e b e R e e bt e Rt e b e bt e bRt e e e b et enes 1232
Hongkuan Zhou ; Yuzhou Li ; Tao Jiang

LOCATION VERIFICATION BASED ON RADIO IRREGULARITY: SEQUENTIAL

EVALUATION AND PERFORMANCE ASSESSMENT ..ottt 1238
Nanlan Jiang ; Hazem Sallouha ; Pingping Xu ; Xuzhe Wang ; Sofie Pollin

TWO-DIMENSIONAL DOA ESTIMATION WITH MODIFIED PARALLEL COPRIME LINEAR

SUB AR R AY S ettt bttt etk b bt e bR e bR £ e et R e oAb e AR £ oA £ e R e oA R e AR £ SR e e Re oAb e R e e ARt R e e R b e Rt e b e e beaneenrenrean 1244
Sanjay Pandav ; P. Ubaidulla

ENERGY-EFFICIENT RESOURCE ALLOCATION FOR WIRELESS POWER TRANSFER

ENABLED MASSIVE MIMO SYSTEMS WITH HARDWARE IMPAIRMENTS .....ccooiiiiiiiee e 1249
Xiaoyu Wan ; Xiaona Yang ; Zhenggiang Wang ; Xiaoxia Yang ; Zifu Fan

MINIMIZING CONGESTION IMPAIRMENT OF NETWORK UPDATE IN SDN: A FLOW-

BASED SOLUTION ...ttt bbb bbbt b e e bbb e b b e e bt e b b e bt e b e e bt eh e b e b e e bt ane e b e nbe e 1254
Chaozhun Wen ; Peng Yang ; Qiong Liu ; Jingjing Luo ; Li Yu

JOINT OPTIMIZATION OF OFFLOADING AND RESOURCE ALLOCATION IN VEHICULAR

NETWORKS WITH MOBILE EDGE COMPUTING ......cooiieiiiitesie ettt se e se et e st e e e snaesnenennee s 1260
Jie Zhou ; Fan Wu ; Ke Zhang ; Yuming Mao ; Supeng Leng
FASTER-THAN-NYQUIST SIGNALING BASED ADAPTIVE MODULATION AND CODING.........cccccevvenene 1266

Mengmeng Liu ; Shuangyang Li ; Qian Li ; Baoming Bai

VEHICULAR TRANSPORTATION SYSTEM ENABLING TRAFFIC MONITORING: A

HETEROGENEOUS DATA FUSION METHOD. ..ot 1271
Xiaoyu Wang ; Cailian Chen ; Yang Min ; Jianping He ; Yang Zhang

CHANNEL TRACKING FOR UNIFORM RECTANGULAR ARRAYS IN MMWAVE MASSIVE

IMIIMIO SYSTEIMS .ttt ettt bbbt e et bt e bt e h £ oA e e b e b e eh £ e Rt e R e e a bt eRb e nb e e b e e b e eheenbeebeebesneenenbe e 1278
Haiyan Liu ; Tiankui Zhang ; Zhirui Hu ; Jonathan Loo ; Youxiang Wang



A CROSS-CORRELATION THRESHOLD BASED DIRECTION-OF-ARRIVAL ESTIMATOR

FOR ACTIVE SENSING SYSTEMS ...ttt ettt st e et e s nte e sse e e ste e sneeansaessaeanteesneeanseesnaeenneesn 1284
Linlin Mao ; Shefeng Yan ; Lijun Xu
ANALYSIS OF PERFORMANCES FOR THREE MASSIVE MIMO CHANNEL MODELS...........cccccoeiivveiieens 1289

Fan Lai ; Carlos F. Lépez ; Xigi Gao ; Cheng-Xiang Wang ; Fuchun Zheng

NEURAL NETWORK-BASED SYMBOL DETECTION IN HIGH-SPEED OFDM UNDERWATER

ACOUSTIC COMMUNICATION ...ttt b et b e bt bt et b e e bt sb e e e b e e b b 1295
Zhipeng Chen ; Zhigiang He ; Kai Niu ; Yue Rong

IN-CAR MULTIPLE TARGETS VITAL SIGN MONITORING USING LOCATION-BASED VMD

ALGORITHM L.ttt ettt bbbt bt e bt e bt e o et e b e e bt e R £ e eee e b e e bt e ht e bt e R e e b e e Rb e nbeebe et e eh e et e et e ennenbeenes 1300
Mengyao Yang ; Xiuzhu Yang ; Lei Li ; Lin Zhang

TWO-STATE BUFFER DRIVEN RATE ADAPTATION STRATEGY FOR IMPROVING VIDEO

QOE OVER HT TP et bbbk b b e bbbt bRttt bt b e bt bbb e et e ane e 1306
Ailing Xiao ; Xiaoming Tao ; Li Wang ; Jie Liu ; Jianhua Lu

MOBILITY-BASED PHYSICAL-LAYER KEY GENERATION SCHEME FOR D2D

COMMUNICATIONS UNDERLAYING CELLULAR NETWORK ......cooiiiiiiiiiiiie e 1312
Yuelin Du ; Jiaming Liu ; Mingkai Chen ; Lei Wang ; Baoyu Zheng

CYCLIC SPECTRUM BASED INTELLIGENT MODULATION RECOGNITION WITH

IMACHINE LEARNING ...ttt ettt h etk e bt s bt et be e bt s b e e b e e b e e b e e bt e nbe st b e nbesneenbenbe e 1317
Hongning Zhao ; Yiging Zhou ; Bule Sun ; Lin Tian ; Jinglin Shi

JOINT DETECTION AND TRACKING VIA PATH PLANNING IN THE MOBILE

UNDERWATER SENSING NETWORK ...ttt ettt an et sne e ane 1323
Cheng Jiang ; Jianlong Li ; Wen Xu

PERFORMANCE ANALYSIS OF INDOOR POLARIZATION MULTIPLEXING COHERENT

OPTICAL WIRELESS SYSTEIMS ...ttt b e b e e bt e e s b e e s e e bt e seenbe e b e e b e e e e nbeereen 1329
Jiashun Hu ; Zaichen Zhang ; Liang Wu ; Jian Dang ; Guanghao Zhu

PASSIVE LOCALIZATION BASED ON DOUBLE-CORRELATION FUNCTION USING

SOURCES OF OPPORTUNITY ...ttt ettt sttt b e btk et esbe bkt e n e sb e e e e e be et e s bt et e sbeenbesbeereeabeennes 1335
Jingyao Liang ; Ting Zhang ; Wen Xu

PARALLEL WAVELENGTH FAULT TOLERANT CLOS-NETWORK FOR SPACE OPTICAL

NETWORK ...t h oL bbb R e et eh e H b e oAbt e b £ e e e e R e e bt 4R b e e bt e b e e bt e bt e bt e b e e b e aneennenbe e 1340
Kai Liu ; Zhou Lu ; Jian Yan

ENERGY-EFFICIENT SECURE TRANSMISSION FOR UAV-ENABLED WIRELESS POWERED

100 @ 1111V, 18V (N I L ] OSSR 1345
Yida Wang ; Weiwei Yang ; Xiaohui Shang ; Yueming Cai
A THROUGHPUT-EFFICIENT RATELESS SCHEME OF POLAR CODES. ... 1350

Hao Liang ; Aijun Liu ; Yingxian Zhang ; Fengyi Cheng ; Xuan Yi

UNDERSTANDING THE TEMPORAL FADING IN WIRELESS INDUSTRIAL NETWORKS:

MEASUREMENTS AND ANALYSES ... oottt b bbbttt b et ene st are 1357
Qilong Zhang ; Qiwei Zhang ; Wuxiong Zhang ; Fei Shen ; Tian Hong Loh ; Fei Qin

MASSIVE ACCESS IN THE PRESENCE OF IMPERFECT SUCCESSIVE INTERFERENCE

CANCELLATION. .ttt b e bttt h e e b e s bt e et b e e R b e A H £ e s e e b e eR b e A E e 2R e e R e e R b e nb e e b e ekt enbenbe e b s e besneebenbe s 1363
Xiaoming Chen ; Rundong Jia ; Caijun Zhong ; Derrick Wing Kwan Ng ; Zhaoyang Zhang

MIMO-OFDM SCHEME DESIGN FOR MEDIUM VOLTAGE UNDERGROUND CABLES BASED

POWER LINE COMMUNICATION ...ttt sttt st ket sb et es s bt st e nbeeseeabeaseenbesieenbeaneenbe et 1369
Mengyuan Cheng ; Kai Wan ; Fan Wei ; Fuyong Zheng ; Yongpeng Wu

END-TO-END DELAY MINIMIZATION BASED JOINT ROUTE SELECTION AND NETWORK

FUNCTION PLACEMENT IN SDN ...ttt bbbt bbbttt ane e nne e 1374
Leilei Huang ; Rong Chai ; Qianbin Chen ; Chun Jin
PRIVACY-ENHANCED DEEP PACKET INSPECTION AT OUTSOURCED MIDDLEBOX.......cccccevviiieniiniene 1380

Hongwei Li ; Hao Ren ; Dongxiao Liu ; Xuemin Sherman Shen

POWER ALLOCATION FOR TARGET POSITIONING IN ASYNCHRONOUS WIRELESS

RADAR SENSOR NETWORKS..... .ottt et e bbbt et b e b s b et e ke e b e sbeenbe st e e beaneenaesreen 1386
Liyuan Song ; Tingting Zhang ; Qinyu Zhang

ANALYSIS OF QUEUEING NETWORKS WITH GEO/GEO/1 CLIENTS AND BATCH SERVICE

Kunpeng Yang ; Hangguan Shan
ERROR ANALYSIS OF A DISTRIBUTED NODE POSITIONING ALGORITHM IN

UNDERWATER ACOUSTIC SENSOR NETWORKS ...ttt naa e nne e snaeennee s 1398
Yiwen Liu ; Guocan Fang ; Huifang Chen ; Lei Xie ; Ruixin Fan ; Xiangrui Su
ENERGY EFFICIENT BEAMFORMING IN HETEROGENEOUS SMALL CELL NETWORKS...........ccoveveen. 1404

Zeli Lao ; Zhaohua Lu ; Jiaheng Wang ; Yongming Huang ; Leixin Han ; Fusheng Zhu ; Licheng Zhao



PILOT DECONTAMINATION BASED ON PILOT ALLOCATION FOR LARGE-SCALE

DISTRIBUTED ANTENNA SYSTEMS ... oottt sttt sttt e et e s te e sna e e ste e sreeanseessaeanseesnaeanseesnaeenneens 1410
Lingling Zhang ; Pengcheng Zhu ; Jiamin Li

CACHE-ENABLED HIERARCHICAL TRANSMISSION SCHEME FOR FOG RADIO ACCESS

NETWORKS. ...ttt bt bbbt b e E bt bbb b ek e h b€ et e st ekt e b e e bt bt b e es e bt e bt e bt eenenbeare 1416
Shiwen He ; Wei Huang ; Jiaheng Wang ; Ju Ren ; Yongming Huang ; Yaoxue Zhang
DESIGN OF COOPERATIVE NOMA FOR LIVE VIDEO BROADCAST ......oooiitiietiient e 1421

Qiming Zheng ; Hangguan Shan

A NOVEL PILOT-AIDED CHANNEL ESTIMATION SCHEME BASED ON RNN FOR FDD-LTE

R ST 1 = 1Y/ TSR 1427
Jiagi Gu ; Chuangiang Shan ; Xiaohui Chen ; Huarui Yin ; Weidong Wang

DEEP LEARNING BASED RELIABLE AND INTELLIGENT CHAOTIC OFDM

COMMUNICATIONS FOR COGNITIVE RADIO SYSTEM.....cciit ittt ans 1432
Xintong Lin ; Lin Zhang

AN MMWAVE-BASED ADAPTIVE MULTI-BEAMFORMING SCHEME FOR HIGH SPEED

RATLWAY COMMUNICATIONS. ... oottt sttt ettt e st et e e ste e sn e e nbe e e steesseesnbeesbeeeteesnbeebeeaneees 1438
Hui Yin ; Rui Jiang ; Youyun Xu
A HYBRID TYPE ADMM FOR MULTI-BLOCK SEPARABLE CONVEX PROGRAMMING .........ccccevvvvriinnne 1444

Bin Wang ; Jun Fang

TASK-ORIENTED RESOURCE MANAGEMENT SIMULATION PLATFORM FOR SPACE

INFORMATION NETWORKS ...ttt b ettt ettt b ettt 1450
Chengyuan Tang ; Runzi Liu ; Min Sheng ; An Wang ; Ningbo Song ; Jiandong Li ; Weihua Wu

DYNAMIC HAND GESTURE RECOGNITION USING FMCW RADAR SENSOR FOR DRIVING

AASSISTANCE ...ttt b bbbt E e bbb E e R e e bR e e E e R e e bR e e R e bR R Rt bRt b r s 1457
Xuhao Zhang ; Qisong Wu ; Dixian Zhao

POWER SPLITTING AND VIRTUAL POWER ALLOCATION FOR VIRTUAL CELL IN ULTRA-

DENSE NETWORKS ... oottt ettt h e bbbkt e bt s b a4k oAb e e b e e bt e b e e b e e b b e be e b e e b e ebe e beebe e besaeenbenbe e 1463
Nan Lu ; Hongfeng Qin ; Changyin Sun ; Fan Jiang

BIG DATA ENABLED VEHICLE COLLISION DETECTION USING LINEAR DISCRIMINANT

ANALY SIS bbb bt b e R R R R R R e h R e R R R bRt h bbbt h bt ane 1469
Yiwen Nie ; Junhui Zhao ; Jin Liu ; Rong Ran

SECURE SATELLITE-TERRESTRIAL TRANSMISSION VIA HYBRID ANALOG-DIGITAL

BEAMEFORIMING ... .ottt ettt et s et e sse e et e e s e e st e anteeaseeeseeeaseeenteeaseeesseeanteenteeaneeenseesnseenneeenteenneeaneeenrenan 1474
Qian Song ; Shengiie Zhao ; Qingiiang Shi
LTE-U OR MMWAVE NETWORK: A NETWORK SELECTION SCHEME.........c..ccceiiiiiiieiie e 1480

Xiaoxia Xu ; Qimei Chen ; Hao Jiang

PERFORMANCE ANALYSIS OF DECOMPOSED CRAMER-VON MISES DETECTOR FOR

BLIND SPECTRUM SENSING UNDER NOISE UNCERTAINTY ..ottt 1487
Yin Mi ; Guangyue Lu

MACHINE LEARNING ASSISTED USER-SCHEDULING METHOD FOR MASSIVE MIMO

Junchao Shi ; Wenjin Wang ; Jiaheng Wang ; Xigi Gao

DOUBLE REPLICATION MDS CODES FOR WIRELESS D2D DISTRIBUTED STORAGE

NETWORKS. ..ottt bbbttt ekt b s bt et e ekt e a bt e bt ek ek £ oAb e eh e e ke e b e e a b e e b e e nbeeh e e b e ebeenbe et e enbeaneennenbe s 1498
Juan Li ; Shushi Gu ; Ye Wang ; Qinyu Zhang

FLEXIBLE ROUTING-PROACTIVE UPDATING MECHANISM FOR SOFTWARE DEFINED

VEHICLE NETWORKS ...ttt h et bbbt bbb ettt b ekt e bt bt b et nbeane 1504
Shixin Yang ; Jing Liu ; Xiongshi Yan
MULTI-CELL MASSIVE MIMO SYSTEMS WITH LOW RESOLUTION ADCS. ........ccooiiiiiiieieneeieseeie e 1510

Qiang Huang ; Chuili Kong ; Caijun Zhong

ENERGY-EFFICIENT TRANSCEIVER DESIGN FOR FULL-DUPLEX COOPERATIVE NOMA

SYSTEMS WITH SWWIPT ...ttt bbbtk s bt etk ea e sb e e b e ekt e n b e s bt e st e ebeenbenbeereenbeannn 1516
Xiaojuan Yin ; Wei Wu ; Haibo Dai ; Pei Li ; Baoyun Wang

JOINT TRANSCEIVER DESIGN FOR DECOUPLED FULL-DUPLEX WIRELESS POWERED

COMMUNICATION NETWORKS WITH LENS ANTENNA ARRAYS ..ot 1522
Rongbin Guo ; Minjian Zhao ; Mingmin Zhao

JOINT HETEROGENEOUS TASKS OFFLOADING AND RESOURCE ALLOCATION IN

MOBILE EDGE COMPUTING SYSTEMS ...ttt sttt e e be et esbeenneane e e nre e 1528
Sihua Wang ; Chunyu Pan ; Changchuan Yin

ONE-BIT DIRECTION OF ARRIVAL ESTIMATION WITH AN IMPROVED FIXED-POINT

CONTINUATION ALGORITHM ...ttt b e bt b bbb e sb e st et st e beaneenbesreens 1534
Xiaodong Huang ; Peng Xiao ; Bin Liao



CONNECTION OUTAGE PROBABILITY OF POWER BEACON ASSISTED MULTI-SOURCE

LR YA NN IS 1LY/ 15157 L] SRR 1538
Xuanxuan Tang ; Yansha Deng ; Yueming Cai ; Wendong Yang ; Arumugam Nallanathan

TRANSCEIVER DESIGN FOR DATA RATE MAXIMIZATION OF MIMO SWIPT SYSTEM

BASED ON GENERALIZED TRIANGULAR DECOMPOSITION .....ccootiiiiiiiieiisieeie st sne e ne 1544
Ahmed Al-Baidhani ; Mohammed Benaissa ; Mikko Vehkapera

A MOBILITY PREDICTION AND DELAY PREDICTION ROUTING PROTOCOL FOR UAV

A L I @ T3 S TSRS 1549
Min Song ; Jing Liu ; Shixin Yang

GENERALIZED GAUSSIAN APPROXIMATION AND ITS APPLICATION IN POLAR

(0] = O @ ] 1 1 N[ S URSP 1555
Zhihuan Zhu ; Zhaoyang Zhang ; Kangjian Qin ; Xiong Wang
ENERGY DEPOSITING FOR ENERGY HARVESTING WIRELESS COMMUNICATIONS .......cccevvviiniininns 1561

Yucheng Liao ; Zhaojie Sun ; Lilin Dan ; Yue Xiao

ROBUST BEAMFORMING DESIGN FOR POWER-SPLITTING SWIPT-BASED DISTRIBUTED

ANTENNA SYSTEMS ...t b et E bbb erh b e e bt e b b e bt b e e bt e b b e b s b e e bt she et et e e an e s b 1566
Weili Ge ; Zhongyong Wang ; Huiming Wang ; Xiaoming Xu ; Di Zhang ; Hehao Niu ; Zhengyu Zhu

SPECTRUM SHARING BETWEEN UAV-BASED WIRELESS MESH NETWORKS AND

GROUND NETWORKS ...ttt sttt b bbb bt e b s bt s b e b e e s b e sb e e he e bt e R b e nb e e bt e bt e st e nbe et b e abeeneenbenbean 1572
Zhiging Wei ; Zijun Guo ; Zhiyong Feng ; Jialin Zhu ; Caijun Zhong ; Qihui Wu ; Huici Wu

MMSE-BASED DETECTOR FOR SPATIAL MODULATION OFDM SYSTEMS WITH

IMIULTIPLE CFOS ..ottt bbbtk b b et h ek b bttt eh bt e bt e bttt ane 1578
Yan Zhao ; Yue Xiao ; Ping Yang ; Binhong Dong ; Xia Lei ; Wei Xiang

SECURE PROBABILISTIC CACHING FOR STOCHASTIC MULTI-USER MULTI-RELAY

NETWORKS. ...ttt bbbt e ekt e bt e bt e et e ke e a bt e h e oA e e E £ e A b e e h £ e b e e b e e b e e R b e nb e e b e e b e ehbenbenbeenbeaneennenbe e 1584
Lisheng Fan ; Xianfu Lei ; Nan Zhao ; Pingzhi Fan ; George K. Karagiannidis

COMPUTATIONAL RESOURCE CONSTRAINED MULTI-CELL JOINT PROCESSING IN FOG

RADIO ACCESS NETWORKS ...ttt sttt b e bt bt e bt be e bt s be e nbe s be e b e ebeenbesbeenbesnrenbeereen 1591
Chao Han ; Wei Wang ; Panyouwen Zhang ; Yitu Wang ; Zhaoyang Zhang
CDN CONVERGENCE BASED ON MULTI-ACCESS EDGE COMPUTING.......ccccoootniieieiciiine e 1597

Zhouyun Wu ; Jianmin Zhang ; Weiliang Xie ; Fengyi Yang

DELAY-AWARE RESOURCE ALLOCATION FOR NETWORK SLICING IN FOG RADIO

ACCESS NETWORKS ...ttt bbbt bt et bt e bt e bt e s et e b e e bt e bt e b e e b e e b e e Rb e bt ebeem b e saeenbeabeennenbeenes 1602
Dongxue Tang ; Chunjing Hu ; Tian Dang

COMMUNICATION-EFFICIENT COMPUTATION LOAD SCHEDULING FOR EDGE

COMPUTING SYSTEMS ...ttt bbbt b e s b e b e e st e s bt e b e e bt e R b e sb e e b e ekt e st e nbesbe e bt e nrenbesbeen 1608
Minghui Zhao ; Wei Wang ; Yitu Wang ; Zhaoyang Zhang

TDOA BASED INDOOR POSITIONING WITH NLOS IDENTIFICATION BY MACHINE

LEARNING ... ..ottt bbbt bbb ekt h e b e h b e et bbbt e bt bt e b s bbbt n et 1614
Chi Wu ; Hongwei Hou ; Wenjin Wang ; Qing Huang ; Xiqgi Gao

TASK ASSIGNMENT WITH PRECEDENCE CONSTRAINT OVER NETWORKS: A CASE

STUDY OF COMPUTATION-COMMUNICATION CONVERGENCE.........ccccciiiiiiiiiccneeeee e 1620
Zheng Cai ; Zhaoyang Zhang ; Xiaoming Chen ; Wei Wang

BUFFER-AIDED ENERGY HARVESTING RELAY SYSTEMS UNDER STATISTICAL ENERGY

UNDERFLOW CONSTRAINT Lttt sttt bbbt et be e b s bb et e s be et e sbeenbesbe e besneenbeereen 1626
Benyao You ; Deli Qiao
SPARSE CHANNEL ESTIMATION FOR HIGH-MOBILITY OFDM SYSTEMS IN DOWNLINK...........cccc.... 1632

Wei Guo ; Hao Deng

A JOINT RESOURCE ALLOCATION ALGORITHM FOR MM WAVE DEVICE-TO-DEVICE

NETWORKS WITH HETEROGENEOUS ANTENNA ARRAYS ... 1637
Lei Wang ; Siran Liu ; Mingkai Chen ; Yagqiu Liu ; Baoyu Zheng

NOMA/CA: NOMA-BASED RANDOM ACCESS WITH PATTERN DETECTION AND

COLLISTON AVOIDANCE ... .ottt sttt a bbbttt skt et e s bt st e e bt es b e sb e e b e e ekt e R b e sbe e st e ekt eneenbeebeeabeaneenbesbeen 1642
Shigi Zhou ; Zhaoyang Zhang ; Jue Wang ; Chunxu Jiao ; Yan Chen

LEARN TO SENSE: A META-LEARNING BASED DISTRIBUTED SENSING ALGORITHM IN

WIRELESS SENSOR NETWORKS ...t bbbt sb e nn et nn e sbe e 1649
Hui Wu ; Zhaoyang Zhang ; Chunxu Jiao

Author Index





