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Joint Optimization of Handover Control and Power Allocation Based on Multi-Agent Deep Reinforcement Learning . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Guo, L. Tang, X. Zhang, and Y.-C. Liang 13124
Joint Channel Estimation and Precoding for Faster-Than-Nyquist Signaling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Q. Li, F.-K. Gong, P.-Y. Song, G. Li, and S.-H. Zhai 13139
REF Codes: Intermediate Performance Oriented Fountain Codes With Feedback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Shang, W. Xu, C.-H. Lee, X. Yuan, P. Zhang, and J. Lin 13148
Verification of the Random Line-of-Sight Measurement Setup at 1.5-3 GHz Including MIMO Throughput Measurements

of a Complete Vehicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . M. S. Kildal, S. Mansouri Moghaddam, A. Razavi, J. Carlsson, J. Yang, and A. Alayón Glazunov 13165

When to Realign the Receive Beam in High Mobility V2X Communications? . . . . . . . . . . . . Y. Kang, H. Seo, and W. Choi 13180
Eight-Diagram Based Access Point Selection Algorithm for Indoor Localization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. Xue, K. Yu, Q. Li, B. Zhou, J. Zhu, Y. Chen, W. Qiu, X. Hua, W. Ma, and Z. Chen 13196
Pareto-Optimal Pilot Design for Cellular Massive MIMO Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. A. Le, T. Van Chien, M. R. Nakhai, and T. Le-Ngoc 13206
Low-Complexity Multistage Optimal Detection for SVD-Based Hybrid Millimeter Wave MIMO Systems . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. Wang, W. Liu, S. Ding, Y. Gao, and M. Jin 13216
Subcarrier-Wise Backscatter Communications Over Ambient OFDM for Low Power IoT . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Nemati, M. Soltani, J. Ding, and J. Choi 13229
A Novel Deep Learning and Polar Transformation Framework for an Adaptive Automatic Modulation Classification . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. Ghasemzadeh, S. Banerjee, M. Hempel, and H. Sharif 13243
Novel Outage-Aware NOMA Protocol for Secrecy Fairness Maximization Among Untrusted Users . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Thapar, D. Mishra, and R. Saini 13259

(Contents Continued on Page 12380)



(Contents Continued from Page 12379)

Codeword Position Index Modulation Design for Sparse Code Multiple Access System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. Lai, J. Lei, L. Wen, and G. Chen 13273

A Two-Layered Incentive Scheme for Cooperation in Sliced 5G D2D Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Q. Sun, L. Tian, Y. Zhou, J. Shi, Y. Wang, and Z. Zhang 13289

Antenna Selection for Improving Energy Efficiency in XL-MIMO Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. C. Marinello, T. Abrão, A. Amiri, E. de Carvalho, and P. Popovski 13305

Partial Tree Search Assisted Symbol Detection for Massive MIMO Systems . . . . . H.-Y. Lu, L.-P. Chang, and H.-S. Hung 13319
Deep Learning Empowered Traffic Offloading in Intelligent Software Defined Cellular V2X Networks . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B. Fan, Z. He, Y. Wu, J. He, Y. Chen, and L. Jiang 13328
Detection Algorithm for Single-Carrier Spatial Modulation Signals in Frequency-Selective Fading Channels . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K.-C. Lai, H.-Y. Su, D.-G. Peng, and S.-Z. He 13341
Stochastic Geometry Based Performance Characterization of SWIPT in Cell-Free Massive MIMO. . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Kusaladharma, W.-P. Zhu, W. Ajib, and G. A. A. Baduge 13357
Game Theory-Based Multi-Objective Optimization Interference Alignment Algorithm for HSR 5G Heterogeneous

Ultra-Dense Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J. Sheng, Z. Tang, C. Wu, B. Ai, and Y. Wang 13371
Broad Echo State Network for Channel Prediction in MIMO-OFDM Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Sui, Y. He, T. Cheng, Y. Huang, and S. Ning 13383
Sum-Throughput Maximization Based on the Significance and Fairness of Sensors for Energy and Information Transfer

in Virtual MIMO-WBAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Wang, F. Hu, F. Cao, Z. Mao, and Z. Ling 13400
Near-Perfect Code Scrambling With Limited Key Information for Wiretap Channels . . . . . . . . . . . . . . . S. Park and H. Son 13410
Research on Cognitive Power Allocation for Secure Millimeter-Wave NOMA Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Song, W. Yang, Z. Xiang, H. Wang, and F. Cao 13424
Performance Analysis of Cellular Downlink With Fluctuating Two-Ray Channels Under Inter-Cell Interference . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Olyaee, M. Eslami, J. Haghighat, and W. Hamouda 13437
Securing SOME/IP for In-Vehicle Service Protection . . . . . . . . . . . M. Iorio, M. Reineri, F. Risso, R. Sisto, and F. Valenza 13450
Performance Analysis and Optimization of Bidirectional Overlay Cognitive Radio Networks With Hybrid-SWIPT . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Prathima, D. S. Gurjar, H. H. Nguyen, and A. Bhardwaj 13467
Dual-Iterative Hybrid Beamforming Design for Millimeter-Wave Massive Multi-User MIMO Systems With

Sub-Connected Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Zhang, J. Du, Y. Chen, X. Li, K. M. Rabie, and R. Khkrel 13482
Heterophasic Binaural Differential Beamforming for Speech Intelligibility Improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Jin, J. Chen, J. Benesty, Y. Wang, and G. Huang 13497
Protection Strategy for Wireless Charging Electrical Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H. Zhou, A. Zhu, Q. Deng, J. Chen, F. Yang, and W. Hu 13510
Automatic Modulation Classification Using CNN-LSTM Based Dual-Stream Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. Zhang, H. Luo, C. Wang, C. Gan, and Y. Xiang 13521
System Outage Probability of PS-SWIPT Enabled Two-Way AF Relaying With Hardware Impairments . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. Liu, G. Lu, Y. Ye, and X. Chu 13532
Resource Allocation for 5G-Enabled Vehicular Networks in Unlicensed Frequency Bands . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. Li, L. Han, S. Xu, D. O. Wu, and P. Gong 13546
Preamble Power Optimization Based on Intrinsic Interference Utilization for OQAM/FBMC Channel Estimation . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .W. Liu, D. Chen, S. Schwarz, M. Rupp, and T. Jiang 13556
Efficient and Secure Location-Based Services Scheme in VANET . . . . . . . . . . . . V. K. Yadav, S. Verma, and S. Venkatesan 13567

Wireless Networks

Content-Centric Heterogeneous Fog Networks Relying on Energy Efficiency Optimization . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. Wang, J. Li, Y. Yang, W. Chen, and L. Hanzo 13579

Importance-Aware Data Selection and Resource Allocation in Federated Edge Learning System . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. He, J. Ren, G. Yu, and J. Yuan 13593

Intelligent Maritime Networking With Edge Services and Computing Capability . . . . . . . . . X. Su, L. Meng, and J. Huang 13606
An Efficient Privacy-Preserving Authenticated Key Agreement Scheme for Edge-Assisted Internet of Drones . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. Gope and B. Sikdar 13621
Novel QoS-Guaranteed Orchestration Scheme for Energy-Efficient Mobile Augmented Reality Applications in

Multi-Access Edge Computing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Ahn, J. Lee, D. Niyato, and H.-S. Park 13631
Machine-Learning-Based Hazardous Spot Detection Framework by Mobile Sensing and Opportunistic Networks . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Watanabe, W. Liu, and Y. Shoji 13646

(Contents Continued on Page 12381)



(Contents Continued from Page 12380)

Service-Oriented Fair Resource Allocation and Auction for Civil Aircrafts Augmented Space-Air-Ground Integrated
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Q. Chen, W. Meng, S. Han, and C. Li 13658

Energy-Spectral Efficiency Optimization in Vehicular Communications: Joint Clustering and Pricing-Based Robust Power
Control Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y.-ai Xie, Z. Liu, K. Y. Chan, and X. Guan 13673

Computation Offloading in Hierarchical Multi-Access Edge Computing Based on Contract Theory and Bayesian Matching
Game. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .C. Su, F. Ye, T. Liu, Y. Tian, and Z. Han 13686

Autonomous Tracking Using a Swarm of UAVs: A Constrained Multi-Agent Reinforcement Learning Approach . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y.-J. Chen, D.-K. Chang, and C. Zhang 13702

Error-Tolerant Computation for Voting Classifiers With Multiple Classes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Liu, P. Reviriego, P. Montuschi, and F. Lombardi 13718

A Two-Stage Game Framework to Secure Transmission in Two-Tier UAV Networks . . . . . .M. Xu, Y. Chen, and W. Wang 13728
Performance Analysis and Cell Association Design for Drone-Assisted Heterogeneous Networks . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Sun, X. Wang, Y. Zhang, and T. Q. S. Quek 13741
Load Balance and Trajectory Design in Multi-UAV Aided Large-Scale Wireless Rechargeable Networks . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. Wu, F. Xiao, H. Huang, and R. Wang 13756
Deep Reinforcement Learning-Based Resource Allocation and Power Control in Small Cells With Limited Information

Exchange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Jang and H. J. Yang 13768
Attribute-Based Encryption With Parallel Outsourced Decryption for Edge Intelligent IoV . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. Feng, K. Yu, M. Aloqaily, M. Alazab, Z. Lv, and S. Mumtaz 13784
Energy-Efficient Data Collection for IoT Networks via Cooperative Multi-Hop UAV Networks . . . . . T. Kim and D. Qiao 13796
PRSRTI: A Novel Device-Free Localization Method Using Phase Response Shift Based Radio Tomography Imaging. . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Ma, B. Wang, W. Ning, and Y. Zhang 13812
Tsarray: An Intelligent Access Control System Using Backscatter Communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Chen, F. Xiao, L. Xie, H. Huang, and L. Sun 13821
Coalition Game Based Full-Duplex Popular Content Distribution in mmWave Vehicular Networks . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Wang, H. Wu, Y. Niu, Z. Han, B. Ai, and Z. Zhong 13836
Vehicle-Assisted Data Delivery in Smart City: A Deep Learning Approach . . . . . . . . . . . W. Liu, Y. Watanabe, and Y. Shoji 13849
Scalable Parallel Task Scheduling for Autonomous Driving Using Multi-Task Deep Reinforcement Learning . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Q. Qi, L. Zhang, J. Wang, H. Sun, Z. Zhuang, J. Liao, and F. R. Yu 13861
Coordinated Multiple Access Point Multiuser Beamforming Training Protocol for Millimeter Wave WLANs . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L.-H. Shen, K.-T. Feng, and L. Hanzo 13875
On the Fairness of the Coexisting LTE-U and WiFi Networks Sharing Multiple Unlicensed Channels . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H. Hu, Y. Gao, J. Zhang, X. Chu, Q. Chen, and J. Zhang 13890

CORRESPONDENC

Channel Models

Beyond Intelligent Reflecting Surfaces: Reflective-Transmissive Metasurface Aided Communications for
Full-Dimensional Coverage Extension . . . . . . . . . . . . . . . . . . . . . . S. Zhang, H. Zhang, B. Di, Y. Tan, Z. Han, and L. Song 13905

On Angular Sampling Intervals for Reconstructing Wideband Channel Spatial Profiles in Directional Scanning
Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. Fan, F. Zhang, Z. Wang, O. K. Jensen, and G. F. Pedersen 13910

Communication Circuits & Systems

CNN-Based Adaptive Source Node Identifier for Controller Area Network (CAN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. Jeong, S. Han, E. Choi, S. Lee, and J.-W. Choi 13916

Soft List Decoding of Polar Codes . . . . . . . . . L. Xiang, Y. Liu, Z. B. K. Egilmez, R. G. Maunder, L.-L. Yang, and L. Hanzo 13921

Wireless Communications

Incremental Decode-and-Forward Protocols for D2D Communication: A Diversity-Multiplexing-Tradeoff Perspective . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Yang and Z. Xi 13927

Energy Efficiency for RF-Powered Backscatter Networks Using HTT Protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. Shi, R. Q. Hu, J. Gunther, Y. Ye, and H. Zhang 13932

Adaptive Turbo Equalization for Differential OFDM Systems in Underwater Acoustic Communications . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Zhao, S. Yan, and J. Xi 13937

Outage Probabilities of Cache and SIC Enabled Downlink MIMO NOMA Cellular Networks With Randomly Distributed
Users . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Zheng, Q. Zhang, and J. Qin 13942

(Contents Continued on Back Cover)



(Contents Continued from Page 12381)

Statistical Energy Efficiency Characterization for Wireless Transmission Over Fading Channels . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H.-C. Yang, F. Xu, and M.-S. Alouini 13947

NOMA With Battery-Assisted Energy Harvesting Full-Duplex Relay . . . . . K. Agrawal, M. F. Flanagan, and S. Prakriya 13952
Proactive Eavesdropping of Suspicious Non-Orthogonal Multiple Access Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Xu 13958
Variable-Block-Length Joint Channel Estimation and Data Detection for Spatial Modulation Over Time-Varying Channels

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Akiba, T. Ishihara, and S. Sugiura 13964
Transient Performance Limits for Ultra-Reliable Low-Latency Communications Over Fading Channels . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H.-C. Yang, T. Bao, and M.-S. Alouini 13970
Truncated Tree Based Hybrid Beamforming for Multi-Panel MIMO . . . . . . . . . . . . . . . . . . . . . . . . . . W. Wang and W. Zhang 13974
Energy-Efficient Analog Combiner Design Using Low-Resolution Phase Shifters and Antenna Selection for mmWave

D2D Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J.-C. Chen 13979
Sum-Rate Maximization Based Relay Selection for Cooperative NOMA Over Nakagami-m Fading . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Li, T. Li, Y. Li, Q. Ni, and C. Zarakovitis 13985
Improper Gaussian Signaling for Computationally Tractable Energy and Information Beamforming . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H. Yu, H. D. Tuan, A. A. Nasir, T. Q. Duong, and L. Hanzo 13990
On the Distribution of the Sum of Málaga-M Random Variables and Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E. Illi, F. E. Bouanani, and F. Ayoub 13996
Performance of Downlink NOMA in Vehicular Communication Networks: An Analysis Based on Poisson Line Cox Point

Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Sun, Z. Ding, X. Dai, K. Navaie, and D. K. C. So 14001
Distributed Direct Position Determination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. Ma, Z.-M. Liu, and F. Guo 14007
Millimeter-Wave Base Station Deployment Using the Scenario Sampling Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Dong, T. Kim, J. Wu, and E. W.-M. Wong 14013
Precoding Design and Power Control for SINR Maximization of MISO System With Nonlinear Power Amplifiers . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Jee, G. Kwon, and H. Park 14019
Impact of UAV Wobbling on the Air-to-Ground Wireless Channel . . . . . . . . M. Banagar, H. S. Dhillon, and A. F. Molisch 14025
Large Kernel Polar Codes With Efficient Window Decoding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. Abbasi and E. Viterbo 14031
Backscatter Communication Powered By Selective Relaying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Li 14037
Performance Analysis of Mixed RF-UWOC Dual-Hop Transmission Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .S. Li, L. Yang, D. B. da Costa, J. Zhang, and M.-S. Alouini 14043
Subchannel Allocation Based on Clustered Interference Alignment for Differentiated Data Streams in Dense Small Cell

Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H. Zhang, K. Yang, S. Zhang, and O. A. Dobre 14049
Multi-Agent Deep Reinforcement Learning for Distributed Resource Management in Wirelessly Powered Communication

Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Hwang, H. Kim, H. Lee, and I. Lee 14055
Adaptive Power Factor Allocation for Cooperative Full-Duplex NOMA Systems With Imperfect SIC and Rate Fairness

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. K. S. Lima, D. B. da Costa, L. Yang, F. R. M. Lima, R. Oliveira, and U. S. Dias 14061
Generalized Space Domain Index Modulation for mmWave Distributed Antenna Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Luo, P. Yang, Y. L. Che, K. Wu, Y. Peng, and S. Li 14067
Latency-Based Transmission Point Selection Algorithms in Wireless Networks . . . . . . . . . . . . . E. Kim, Y. Lee, and H. Lee 14072

Wireless Networks

Deep Reinforcement Learning Aided Intelligent Access Control in Energy Harvesting Based WLAN . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Zhao, J. Hu, K. Yang, and S. Cui 14078

Device-Free Multi-Person Respiration Monitoring Using WiFi . . . . . . . . . . Q. Gao, J. Tong, J. Wang, Z. Ran, and M. Pan 14083
Energy-Efficient Design of IRS-NOMA Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . F. Fang, Y. Xu, Q.-V. Pham, and Z. Ding 14088
A Novel Graphics-Based Multi-Epoch Power Adjustment Strategy for WPCNs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Wang, Z. Yan, L. Gao, Y. Jiang, T. Ma, and Z. Yang 14093
Guaranteeing Information Transfer Integrity Through Two Non-Colluding Malicious Nodes Against i.i.d. Attacks. . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. Zheng, R. Cao, H. Gao, and Y. Lu 14099
Federated Learning Assisted Multi-UAV Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Zhang and L. Hanzo 14104
AoI-Optimal Joint Sampling and Updating for Wireless Powered Communication Systems . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. A. Abd-Elmagid, H. S. Dhillon, and N. Pappas 14110
Energy Efficiency and Delay Optimization for Edge Caching Aided Video Streaming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. Zhou, L. Zhao, Y. Wang, G. Zheng, and L. Hanzo 14116



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00111
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00083
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00063
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


