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Muntean, G., see Yaqoob, A., COMST Fourthquarter 2020 2801-2838

N

Na, W., see Shumeye Lakew, D., COMST Secondquarter 2020 1071-1120
Nauman, A., see Qadri, Y.A., COMST Secondquarter 2020 1121-1167
Navarro-Ortiz, J., Romero-Diaz, P., Sendra, S., Ameigeiras, P., Ramos-Munoz, 

J.J., and Lopez-Soler, J.M., A Survey on 5G Usage Scenarios and Traffic 
Models; COMST Secondquarter 2020 905-929

Nazar, G.L., see Niemiec, G.S., COMST Firstquarter 2020 504-525
Nelson, F.F., see Cho, J., COMST Firstquarter 2020 709-745
Nepal, S., see Hamad, S.A., COMST Secondquarter 2020 1372-1391
Ng, S.X., see Babar, Z., COMST Firstquarter 2020 123-155
Nguyen, D.C., Pathirana, P.N., Ding, M., and Seneviratne, A., Integration of 

Blockchain and Cloud of Things: Architecture, Applications and Challenges; 
COMST Fourthquarter 2020 2521-2549

Niemiec, G.S., Batista, L.M.S., Schaeffer-Filho, A.E., and Nazar, G.L., A Sur-
vey on FPGA Support for the Feasible Execution of Virtualized Network 
Functions; COMST Firstquarter 2020 504-525

Nikoloudakis, Y., see Stoyanova, M., COMST Secondquarter 2020 1191-1221
Ning, Z., see Qiu, T., COMST Fourthquarter 2020 2462-2488
Nishiyama, H., see Rodrigues, T.K., COMST Firstquarter 2020 38-67
Niu, Y., see Waqas, M., COMST Thirdquarter 2020 1863-1886
Niyato, D., see Wang, X., COMST Secondquarter 2020 869-904
Niyato, D., see Lim, W.Y.B., COMST Thirdquarter 2020 2031-2063
Niyato, D., see Gong, S., COMST Fourthquarter 2020 2283-2314
Njilla, L., see Saad, M., COMST Thirdquarter 2020 1977-2008
Nour, B., see Khelifi, H., COMST Firstquarter 2020 320-351
Nyang, D., see Saad, M., COMST Thirdquarter 2020 1977-2008

O

Osterberg, P., see Butun, I., COMST Firstquarter 2020 616-644
Ottersten, B., see Li, A., COMST Secondquarter 2020 796-839

P

Paaso, A., see Zhou, Q., COMST Fourthquarter 2020 2586-2633
Pallis, E., see Stoyanova, M., COMST Secondquarter 2020 1191-1221
Panagiotakis, S., see Stoyanova, M., COMST Secondquarter 2020 1191-1221
Pathirana, P.N., see Nguyen, D.C., COMST Fourthquarter 2020 2521-2549
Patriciello, N., see Lagen, S., COMST Firstquarter 2020 8-37
Pereira, V., see Sinche, S., COMST Secondquarter 2020 1168-1190
Pliatsios, D., Sarigiannidis, P., Lagkas, T., and Sarigiannidis, A.G., A Survey on 

SCADA Systems: Secure Protocols, Incidents, Threats and Tactics; COMST 
Thirdquarter 2020 1942-1976

Q

Qadir, J., see Qayyum, A., COMST Secondquarter 2020 998-1026
Qadri, Y.A., Nauman, A., Zikria, Y.B., Vasilakos, A.V., and Kim, S.W., The 

Future of Healthcare Internet of Things: A Survey of Emerging Technolo-
gies; COMST Secondquarter 2020 1121-1167

Qayyum, A., Usama, M., Qadir, J., and Al-Fuqaha, A., Securing Connected & 
Autonomous Vehicles: Challenges Posed by Adversarial Machine Learning 
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Qi, L., see Rafique, W., COMST Thirdquarter 2020 1761-1804
Qiu, T., see Zhu, X., COMST Fourthquarter 2020 2634-2657
Qiu, T., see Chen, C., COMST Fourthquarter 2020 2378-2407
Qiu, T., Chi, J., Zhou, X., Ning, Z., Atiquzzaman, M., and Wu, D.O., Edge Com-

puting in Industrial Internet of Things: Architecture, Advances and Chal-
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R

Rabbani, M.M., see Ambrosin, M., COMST Fourthquarter 2020 2447-2461
Radwan, A., see Marzouk, F., COMST Thirdquarter 2020 1515-1538
Rafique, W., Qi, L., Yaqoob, I., Imran, M., Rasool, R.U., and Dou, W., Com-

plementing IoT Services Through Software Defined Networking and Edge 
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Ramos-Munoz, J.J., see Navarro-Ortiz, J., COMST Secondquarter 2020 905-

929
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Rasool, R.U., see Rafique, W., COMST Thirdquarter 2020 1761-1804
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Cloud: Challenges and Future Perspective; COMST Firstquarter 2020 38-67
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Sa'ad, U., see Shumeye Lakew, D., COMST Secondquarter 2020 1071-1120
Saad, M., Spaulding, J., Njilla, L., Kamhoua, C., Shetty, S., Nyang, D., and 

Mohaisen, D., Exploring the Attack Surface of Blockchain: A Comprehen-
sive Survey; COMST Thirdquarter 2020 1977-2008

Sabur, A., see Sengupta, S., COMST Thirdquarter 2020 1909-1941
Saeed, N., Elzanaty, A., Almorad, H., Dahrouj, H., Al-Naffouri, T.Y., and Alou-

ini, M., CubeSat Communications: Recent Advances and Future Challenges; 
COMST Thirdquarter 2020 1839-1862

Safari, M., see Arfaoui, M.A., COMST Thirdquarter 2020 1887-1908
Saif, W.S., Esmail, M.A., Ragheb, A.M., Alshawi, T.A., and Alshebeili, S.A., 

Machine Learning Techniques for Optical Performance Monitoring and 
Modulation Format Identification: A Survey; COMST Fourthquarter 2020 
2839-2882

Sait, S.M., see Maraqa, O., COMST Fourthquarter 2020 2192-2235
Salman, T., see Zolanvari, M., COMST Firstquarter 2020 292-319
Sarigiannidis, A.G., see Pliatsios, D., COMST Thirdquarter 2020 1942-1976
Sarigiannidis, P., see Pliatsios, D., COMST Thirdquarter 2020 1942-1976
Savaux, V., see Kanj, M., COMST Fourthquarter 2020 2408-2446
Schaeffer-Filho, A.E., see Niemiec, G.S., COMST Firstquarter 2020 504-525
Schober, R., see Soldner, C.A., COMST Fourthquarter 2020 2765-2800
Sciancalepore, S., see Tedeschi, P., COMST Fourthquarter 2020 2658-2693
Sendra, S., see Navarro-Ortiz, J., COMST Secondquarter 2020 905-929
Seneviratne, A., see Nguyen, D.C., COMST Fourthquarter 2020 2521-2549
Sengupta, S., Chowdhary, A., Sabur, A., Alshamrani, A., Huang, D., and Kam-

bhampati, S., A Survey of Moving Target Defenses for Network Security; 
COMST Thirdquarter 2020 1909-1941

Shahab, M.B., Abbas, R., Shirvanimoghaddam, M., and Johnson, S.J., Grant-
Free Non-Orthogonal Multiple Access for IoT: A Survey; COMST Third-
quarter 2020 1805-1838

Shahidehpour, M., see Zhou, Q., COMST Fourthquarter 2020 2586-2633
Shahjalal, M., see Chowdhury, M.Z., COMST Secondquarter 2020 930-966
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Shanmuga Sundaram, J.P., Du, W., and Zhao, Z., A Survey on LoRa Net-
working: Research Problems, Current Solutions, and Open Issues; COMST 
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Shao, Y., see Guo, X., COMST Firstquarter 2020 566-594
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Sharma, S.K., and Wang, X., Toward Massive Machine Type Communications 

in Ultra-Dense Cellular IoT Networks: Current Issues and Machine Learn-
ing-Assisted Solutions; COMST Firstquarter 2020 426-471
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Sheng, Q.Z., see Hamad, S.A., COMST Secondquarter 2020 1372-1391
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Shi, Y., Yang, K., Jiang, T., Zhang, J., and Letaief, K.B., Communication-Effi-

cient Edge AI: Algorithms and Systems; COMST Fourthquarter 2020 2167-
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Shihada, B., see Javed, S., COMST Thirdquarter 2020 1539-1591
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Shirvanimoghaddam, M., see Shahab, M.B., COMST Thirdquarter 2020 1805-
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Shu, L., see Gong, S., COMST Fourthquarter 2020 2283-2314
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1071-1120
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and Silva, J.S., A Survey of IoT Management Protocols and Frameworks; 
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Sun, Y., Liu, J., Wang, J., Cao, Y., and Kato, N., When Machine Learning Meets 

Privacy in 6G: A Survey; COMST Fourthquarter 2020 2694-2724
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Wireless Networks: A Survey; COMST Firstquarter 2020 68-95
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tectural Design Alternatives Based on Cloud/Edge/Fog Computing for Con-
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Wang, J., Jiang, C., Zhang, H., Ren, Y., Chen, K., and Hanzo, L., Thirty Years 
of Machine Learning: The Road to Pareto-Optimal Wireless Networks; 
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Wang, M., see Chen, N., COMST Secondquarter 2020 967-997
Wang, M.M., Zhang, J., and You, X., Machine-Type Communication for Mar-

itime Internet of Things: A Design; COMST Fourthquarter 2020 2550-2585
Wang, X., see Sharma, S.K., COMST Firstquarter 2020 426-471
Wang, X., Han, Y., Leung, V.C.M., Niyato, D., Yan, X., and Chen, X., Conver-

gence of Edge Computing and Deep Learning: A Comprehensive Survey; 
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Wang, X., see Chen, R., COMST Secondquarter 2020 840-868
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Wang, Y., see Liu, J., COMST Thirdquarter 2020 1629-1645
Waqas, M., Niu, Y., Li, Y., Ahmed, M., Jin, D., Chen, S., and Han, Z., A Com-
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Watteyne, T., see Vilajosana, X., COMST Firstquarter 2020 595-615
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X

Xiang, L., see Babar, Z., COMST Firstquarter 2020 123-155
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Xie, J., see Wang, H., COMST Fourthquarter 2020 2349-2377
Xiong, L., see Cao, J., COMST Firstquarter 2020 170-195
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Abusorrah, A., Distributed Control and Communication Strategies in Net-
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Zhou, X., see Qiu, T., COMST Fourthquarter 2020 2462-2488
Zhou, Y., Yu, F.R., Chen, J., and Kuo, Y., Cyber-Physical-Social Systems: A 

State-of-the-Art Survey, Challenges and Opportunities; COMST Firstquar-
ter 2020 389-425

Zhu, L., see Gai, K., COMST Thirdquarter 2020 2009-2030
Zhu, X., Qu, W., Qiu, T., Zhao, L., Atiquzzaman, M., and Wu, D.O., Indoor 

Intelligent Fingerprint-Based Localization: Principles, Approaches and 
Challenges; COMST Fourthquarter 2020 2634-2657

Zikria, Y.B., see Qadri, Y.A., COMST Secondquarter 2020 1121-1167
Zolanvari, M., Jain, R., and Salman, T., Potential Data Link Candidates for 

Civilian Unmanned Aircraft Systems: A Survey; COMST Firstquarter 2020 
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Zseby, T., see Vormayr, G., COMST Thirdquarter 2020 2064-2103

SUBJECT INDEX
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3G mobile communication
A Survey on Security Aspects for 3GPP 5G Networks. Cao, J., +, COMST 

Firstquarter 2020 170-195
Multi-Connectivity as an Enabler for Reliable Low Latency Communica-

tions—An Overview. Suer, M., +, COMST Firstquarter 2020 156-169
SS7 Vulnerabilities—A Survey and Implementation of Machine Learning vs 

Rule Based Filtering for Detection of SS7 Network Attacks. Ullah, K., +, 
COMST Secondquarter 2020 1337-1371

3GPP
A Tutorial on NB-IoT Physical Layer Design. Kanj, M., +, COMST Fourth-

quarter 2020 2408-2446
5G mobile communication

A Survey of Rate-Optimal Power Domain NOMA With Enabling Technolo-
gies of Future Wireless Networks. Maraqa, O., +, COMST Fourthquarter 
2020 2192-2235

A Survey on 5G Usage Scenarios and Traffic Models. Navarro-Ortiz, J., +, 
COMST Secondquarter 2020 905-929

A Survey on Security and Privacy of 5G Technologies: Potential Solu-
tions, Recent Advancements, and Future Directions. Khan, R., +, COMST 
Firstquarter 2020 196-248

A Survey on Security Aspects for 3GPP 5G Networks. Cao, J., +, COMST 
Firstquarter 2020 170-195

Dynamic TDD Systems for 5G and Beyond: A Survey of Cross-Link Inter-
ference Mitigation. Kim, H., +, COMST Fourthquarter 2020 2315-2348

Machine Learning Meets Computation and Communication Control in 
Evolving Edge and Cloud: Challenges and Future Perspective. Rodrigues, 
T.K., +, COMST Firstquarter 2020 38-67

New Radio Beam-Based Access to Unlicensed Spectrum: Design Chal-
lenges and Solutions. Lagen, S., +, COMST Firstquarter 2020 8-37

Optical Wireless Hybrid Networks: Trends, Opportunities, Challenges, and 
Research Directions. Chowdhury, M.Z., +, COMST Secondquarter 2020 
930-966

Polar Codes and Their Quantum-Domain Counterparts. Babar, Z., +, COMST 
Firstquarter 2020 123-155

The Development, Operation and Performance of the 5G Polar Codes. 
Kaykac Egilmez, Z.B., +, COMST Firstquarter 2020 96-122

Toward Massive Machine Type Communications in Ultra-Dense Cellular 
IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

Toward Smart Wireless Communications via Intelligent Reflecting Surfaces: 
A Contemporary Survey. Gong, S., +, COMST Fourthquarter 2020 2283-
2314

6G mobile communication
When Machine Learning Meets Privacy in 6G: A Survey. Sun, Y., +, COMST 

Fourthquarter 2020 2694-2724

A

Access control
A Systematic Survey of Industrial Internet of Things Security: Requirements 

and Fog Computing Opportunities. Tange, K., +, COMST Fourthquarter 
2020 2489-2520

Access protocols
IETF 6TiSCH: A Tutorial. Vilajosana, X., +, COMST Firstquarter 2020 595-

615
Adaptation models

Machine Learning Techniques for Optical Performance Monitoring and 
Modulation Format Identification: A Survey. Saif, W.S., +, COMST 
Fourthquarter 2020 2839-2882

Adaptive optics
Machine Learning Techniques for Optical Performance Monitoring and 

Modulation Format Identification: A Survey. Saif, W.S., +, COMST 
Fourthquarter 2020 2839-2882

Aircraft communication
Potential Data Link Candidates for Civilian Unmanned Aircraft Systems: A 

Survey. Zolanvari, M., +, COMST Firstquarter 2020 292-319
Routing in Flying Ad Hoc Networks: A Comprehensive Survey. Shumeye 

Lakew, D., +, COMST Secondquarter 2020 1071-1120
Angular momentum

Orbital Angular Momentum Waves: Generation, Detection, and Emerging 
Applications. Chen, R., +, COMST Secondquarter 2020 840-868

Antenna arrays
A Tutorial on Interference Exploitation via Symbol-Level Precoding: Over-

view, State-of-the-Art and Future Directions. Li, A., +, COMST Second-
quarter 2020 796-839
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MAC Protocols for Terahertz Communication: A Comprehensive Survey. 

Ghafoor, S., +, COMST Fourthquarter 2020 2236-2282
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A Survey of Moving Target Defenses for Network Security. Sengupta, S., +, 
COMST Thirdquarter 2020 1909-1941

A Systematic Survey of Industrial Internet of Things Security: Requirements 
and Fog Computing Opportunities. Tange, K., +, COMST Fourthquarter 
2020 2489-2520

Communication-Efficient Edge AI: Algorithms and Systems. Shi, Y., +, 
COMST Fourthquarter 2020 2167-2191

The Future of Healthcare Internet of Things: A Survey of Emerging Technol-
ogies. Qadri, Y.A., +, COMST Secondquarter 2020 1121-1167

Assisted living
A Survey on Anomalous Behavior Detection for Elderly Care Using 

Dense-Sensing Networks. Deep, S., +, COMST Firstquarter 2020 352-370
Authorization

Realizing an Internet of Secure Things: A Survey on Issues and Enabling 
Technologies. Hamad, S.A., +, COMST Secondquarter 2020 1372-1391
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Survey on Unmanned Aerial Vehicle Networks: A Cyber Physical System 

Perspective. Wang, H., +, COMST Secondquarter 2020 1027-1070
Autonomous aerial vehicles

Potential Data Link Candidates for Civilian Unmanned Aircraft Systems: A 
Survey. Zolanvari, M., +, COMST Firstquarter 2020 292-319

Routing in Flying Ad Hoc Networks: A Comprehensive Survey. Shumeye 
Lakew, D., +, COMST Secondquarter 2020 1071-1120

Survey on Unmanned Aerial Vehicle Networks: A Cyber Physical System 
Perspective. Wang, H., +, COMST Secondquarter 2020 1027-1070

B
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A Survey on Adaptive 360° Video Streaming: Solutions, Challenges and 

Opportunities. Yaqoob, A., +, COMST Fourthquarter 2020 2801-2838
IEEE 802.11be Wi-Fi 7: New Challenges and Opportunities. Deng, C., +, 

COMST Fourthquarter 2020 2136-2166
MAC Protocols for Terahertz Communication: A Comprehensive Survey. 

Ghafoor, S., +, COMST Fourthquarter 2020 2236-2282
Big Data

QoE Management of Multimedia Streaming Services in Future Networks: 
A Tutorial and Survey. Barakabitze, A.A., +, COMST Firstquarter 2020 
526-565

The Future of Healthcare Internet of Things: A Survey of Emerging Technol-
ogies. Qadri, Y.A., +, COMST Secondquarter 2020 1121-1167

Thirty Years of Machine Learning: The Road to Pareto-Optimal Wireless 
Networks. Wang, J., +, COMST Thirdquarter 2020 1472-1514

When Machine Learning Meets Privacy in 6G: A Survey. Sun, Y., +, COMST 
Fourthquarter 2020 2694-2724

Biological information theory
A Survey of Biological Building Blocks for Synthetic Molecular Communi-

cation Systems. Soldner, C.A., +, COMST Fourthquarter 2020 2765-2800
Biomedical communication

The Future of Healthcare Internet of Things: A Survey of Emerging Technol-
ogies. Qadri, Y.A., +, COMST Secondquarter 2020 1121-1167

Block codes
The Development, Operation and Performance of the 5G Polar Codes. 

Kaykac Egilmez, Z.B., +, COMST Firstquarter 2020 96-122
Blockchain

Integration of Blockchain and Cloud of Things: Architecture, Applications 
and Challenges. Nguyen, D.C., +, COMST Fourthquarter 2020 2521-2549

Bluetooth
Optical Wireless Hybrid Networks: Trends, Opportunities, Challenges, and 

Research Directions. Chowdhury, M.Z., +, COMST Secondquarter 2020 
930-966

C

Cameras
Survey of Non-Image-Based Approaches for Counting People. Kouyoumd-

jieva, S.T., +, COMST Secondquarter 2020 1305-1336
Cellular radio

A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 
Javed, S., +, COMST Thirdquarter 2020 1539-1591

A Survey on 5G Usage Scenarios and Traffic Models. Navarro-Ortiz, J., +, 
COMST Secondquarter 2020 905-929

A Survey on Security Aspects for 3GPP 5G Networks. Cao, J., +, COMST 
Firstquarter 2020 170-195

Machine Learning for Resource Management in Cellular and IoT Net-
works: Potentials, Current Solutions, and Open Challenges. Hussain, F., +, 
COMST Secondquarter 2020 1251-1275

NOMA-Assisted Machine-Type Communications in UDN: State-of-the-Art 
and Challenges. Elbayoumi, M., +, COMST Secondquarter 2020 1276-
1304

On Energy Efficient Resource Allocation in Shared RANs: Survey and Qual-
itative Analysis. Marzouk, F., +, COMST Thirdquarter 2020 1515-1538

Optical Wireless Hybrid Networks: Trends, Opportunities, Challenges, and 
Research Directions. Chowdhury, M.Z., +, COMST Secondquarter 2020 
930-966

Potential Data Link Candidates for Civilian Unmanned Aircraft Systems: A 
Survey. Zolanvari, M., +, COMST Firstquarter 2020 292-319

SS7 Vulnerabilities—A Survey and Implementation of Machine Learning vs 
Rule Based Filtering for Detection of SS7 Network Attacks. Ullah, K., +, 
COMST Secondquarter 2020 1337-1371

Toward Massive Machine Type Communications in Ultra-Dense Cellular 
IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

Channel coding
A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 

Javed, S., +, COMST Thirdquarter 2020 1539-1591
The Development, Operation and Performance of the 5G Polar Codes. 

Kaykac Egilmez, Z.B., +, COMST Firstquarter 2020 96-122
Cloud computing

A Survey on the Internet of Things (IoT) Forensics: Challenges, Approaches, 
and Open Issues. Stoyanova, M., +, COMST Secondquarter 2020 1191-
1221

Architectural Design Alternatives Based on Cloud/Edge/Fog Computing for 
Connected Vehicles. Wang, H., +, COMST Fourthquarter 2020 2349-2377

Blockchain Meets Cloud Computing: A Survey. Gai, K., +, COMST Third-
quarter 2020 2009-2030

Convergence of Edge Computing and Deep Learning: A Comprehensive 
Survey. Wang, X., +, COMST Secondquarter 2020 869-904

Deep Reinforcement Learning for Autonomous Internet of Things: Model, 
Applications and Challenges. Lei, L., +, COMST Thirdquarter 2020 1722-
1760

Edge Computing in Industrial Internet of Things: Architecture, Advances 
and Challenges. Qiu, T., +, COMST Fourthquarter 2020 2462-2488

Federated Learning in Mobile Edge Networks: A Comprehensive Survey. 
Lim, W.Y.B., +, COMST Thirdquarter 2020 2031-2063

Integration of Blockchain and Cloud of Things: Architecture, Applications 
and Challenges. Nguyen, D.C., +, COMST Fourthquarter 2020 2521-2549

Machine Learning Meets Computation and Communication Control in 
Evolving Edge and Cloud: Challenges and Future Perspective. Rodrigues, 
T.K., +, COMST Firstquarter 2020 38-67

QoE Management of Multimedia Streaming Services in Future Networks: 
A Tutorial and Survey. Barakabitze, A.A., +, COMST Firstquarter 2020 
526-565

Realizing an Internet of Secure Things: A Survey on Issues and Enabling 
Technologies. Hamad, S.A., +, COMST Secondquarter 2020 1372-1391

Security and Privacy Challenges in Connected Vehicular Cloud Computing. 
Masood, A., +, COMST Fourthquarter 2020 2725-2764

Sharing Distributed and Heterogeneous Resources toward End-to-End 
5G Networks: A Comprehensive Survey and a Taxonomy. Slam-
nik-Krijestorac, N., +, COMST Thirdquarter 2020 1592-1628
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Cognitive radio
A Survey of Rate-Optimal Power Domain NOMA With Enabling Technolo-

gies of Future Wireless Networks. Maraqa, O., +, COMST Fourthquarter 
2020 2192-2235

Thirty Years of Machine Learning: The Road to Pareto-Optimal Wireless 
Networks. Wang, J., +, COMST Thirdquarter 2020 1472-1514

Communication complexity
Complementing IoT Services Through Software Defined Networking and 

Edge Computing: A Comprehensive Survey. Rafique, W., +, COMST 
Thirdquarter 2020 1761-1804

Communication networks
MAC Protocols for Terahertz Communication: A Comprehensive Survey. 

Ghafoor, S., +, COMST Fourthquarter 2020 2236-2282
Communication system security

Indoor Intelligent Fingerprint-Based Localization: Principles, Approaches 
and Challenges. Zhu, X., +, COMST Fourthquarter 2020 2634-2657

Security in Energy Harvesting Networks: A Survey of Current Solutions and 
Research Challenges. Tedeschi, P., +, COMST Fourthquarter 2020 2658-
2693

Toward Smart Wireless Communications via Intelligent Reflecting Surfaces: 
A Contemporary Survey. Gong, S., +, COMST Fourthquarter 2020 2283-
2314

Communication systems
Machine-Type Communication for Maritime Internet of Things: A Design. 

Wang, M.M., +, COMST Fourthquarter 2020 2550-2585
Computational modeling

Communication-Efficient Edge AI: Algorithms and Systems. Shi, Y., +, 
COMST Fourthquarter 2020 2167-2191

Computer architecture
Architectural Design Alternatives Based on Cloud/Edge/Fog Computing for 

Connected Vehicles. Wang, H., +, COMST Fourthquarter 2020 2349-2377
Edge Computing in Industrial Internet of Things: Architecture, Advances 

and Challenges. Qiu, T., +, COMST Fourthquarter 2020 2462-2488
Integration of Blockchain and Cloud of Things: Architecture, Applications 

and Challenges. Nguyen, D.C., +, COMST Fourthquarter 2020 2521-2549
Security and Privacy Challenges in Connected Vehicular Cloud Computing. 

Masood, A., +, COMST Fourthquarter 2020 2725-2764
Computer centers

A Survey on Controller Placement in SDN. Das, T., +, COMST Firstquarter 
2020 472-503

Computer crime
Collective Remote Attestation at the Internet of Things Scale: State-of-the-

Art and Future Challenges. Ambrosin, M., +, COMST Fourthquarter 2020 
2447-2461

SoK: A Comprehensive Reexamination of Phishing Research From the 
Security Perspective. Das, A., +, COMST Firstquarter 2020 671-708

Computer network management
A Survey of IoT Management Protocols and Frameworks. Sinche, S., +, 

COMST Secondquarter 2020 1168-1190
Complementing IoT Services Through Software Defined Networking and 

Edge Computing: A Comprehensive Survey. Rafique, W., +, COMST 
Thirdquarter 2020 1761-1804

QoE Management of Multimedia Streaming Services in Future Networks: 
A Tutorial and Survey. Barakabitze, A.A., +, COMST Firstquarter 2020 
526-565

Security of the Internet of Things: Vulnerabilities, Attacks, and Countermea-
sures. Butun, I., +, COMST Firstquarter 2020 616-644

Computer network reliability
Grant-Free Non-Orthogonal Multiple Access for IoT: A Survey. Shahab, 

M.B., +, COMST Thirdquarter 2020 1805-1838
Computer network security

A Survey of Moving Target Defenses for Network Security. Sengupta, S., +, 
COMST Thirdquarter 2020 1909-1941

A Survey on the Internet of Things (IoT) Forensics: Challenges, Approaches, 
and Open Issues. Stoyanova, M., +, COMST Secondquarter 2020 1191-
1221

Complementing IoT Services Through Software Defined Networking and 
Edge Computing: A Comprehensive Survey. Rafique, W., +, COMST 
Thirdquarter 2020 1761-1804

Exploring the Attack Surface of Blockchain: A Comprehensive Survey. 
Saad, M., +, COMST Thirdquarter 2020 1977-2008

Realizing an Internet of Secure Things: A Survey on Issues and Enabling 
Technologies. Hamad, S.A., +, COMST Secondquarter 2020 1372-1391

Security of the Internet of Things: Vulnerabilities, Attacks, and Countermea-
sures. Butun, I., +, COMST Firstquarter 2020 616-644

Connected vehicles
Architectural Design Alternatives Based on Cloud/Edge/Fog Computing for 

Connected Vehicles. Wang, H., +, COMST Fourthquarter 2020 2349-2377
Control engineering computing

Deep Reinforcement Learning for Autonomous Internet of Things: Model, 
Applications and Challenges. Lei, L., +, COMST Thirdquarter 2020 1722-
1760

Covariance matrices
A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 

Javed, S., +, COMST Thirdquarter 2020 1539-1591
Critical infrastructures

A Survey on SCADA Systems: Secure Protocols, Incidents, Threats and Tac-
tics. Pliatsios, D., +, COMST Thirdquarter 2020 1942-1976

Cryptocurrencies
A Survey of Distributed Consensus Protocols for Blockchain Networks. 

Xiao, Y., +, COMST Secondquarter 2020 1432-1465
A Survey on the Internet of Things (IoT) Forensics: Challenges, Approaches, 

and Open Issues. Stoyanova, M., +, COMST Secondquarter 2020 1191-
1221

Cryptographic protocols
A Survey of Distributed Consensus Protocols for Blockchain Networks. 

Xiao, Y., +, COMST Secondquarter 2020 1432-1465
Cryptography

Blockchain and Machine Learning for Communications and Networking 
Systems. Liu, Y., +, COMST Secondquarter 2020 1392-1431

Blockchain Meets Cloud Computing: A Survey. Gai, K., +, COMST Third-
quarter 2020 2009-2030

Machine Learning in IoT Security: Current Solutions and Future Challenges. 
Hussain, F., +, COMST Thirdquarter 2020 1686-1721

Security in Energy Harvesting Networks: A Survey of Current Solutions and 
Research Challenges. Tedeschi, P., +, COMST Fourthquarter 2020 2658-
2693

Taxonomy and Challenges of Out-of-Band Signal Injection Attacks and 
Defenses. Giechaskiel, I., +, COMST Firstquarter 2020 645-670

Cyber-physical systems
Cyber-Physical-Social Systems: A State-of-the-Art Survey, Challenges and 

Opportunities. Zhou, Y., +, COMST Firstquarter 2020 389-425
Differential Privacy Techniques for Cyber Physical Systems: A Survey. Has-

san, M.U., +, COMST Firstquarter 2020 746-789
Survey on Unmanned Aerial Vehicle Networks: A Cyber Physical System 

Perspective. Wang, H., +, COMST Secondquarter 2020 1027-1070
Cyclic redundancy check codes

The Development, Operation and Performance of the 5G Polar Codes. 
Kaykac Egilmez, Z.B., +, COMST Firstquarter 2020 96-122

D

Data acquisition
A Survey on SCADA Systems: Secure Protocols, Incidents, Threats and Tac-

tics. Pliatsios, D., +, COMST Thirdquarter 2020 1942-1976
Data analysis

Thirty Years of Machine Learning: The Road to Pareto-Optimal Wireless 
Networks. Wang, J., +, COMST Thirdquarter 2020 1472-1514

Why are My Flows Different? A Tutorial on Flow Exporters. Vormayr, G., +, 
COMST Thirdquarter 2020 2064-2103

Data communication
Caching in Vehicular Named Data Networking: Architecture, Schemes and 

Future Directions. Chen, C., +, COMST Fourthquarter 2020 2378-2407
Energy and Information Management of Electric Vehicular Network: A Sur-

vey. Chen, N., +, COMST Secondquarter 2020 967-997
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Data mining
Convergence of Edge Computing and Deep Learning: A Comprehensive 

Survey. Wang, X., +, COMST Secondquarter 2020 869-904
Exploring the Attack Surface of Blockchain: A Comprehensive Survey. 

Saad, M., +, COMST Thirdquarter 2020 1977-2008
Data models

Communication-Efficient Edge AI: Algorithms and Systems. Shi, Y., +, 
COMST Fourthquarter 2020 2167-2191

Data privacy
A Survey of Distributed Consensus Protocols for Blockchain Networks. 

Xiao, Y., +, COMST Secondquarter 2020 1432-1465
A Survey on Security and Privacy of 5G Technologies: Potential Solu-

tions, Recent Advancements, and Future Directions. Khan, R., +, COMST 
Firstquarter 2020 196-248

A Survey on the Internet of Things (IoT) Forensics: Challenges, Approaches, 
and Open Issues. Stoyanova, M., +, COMST Secondquarter 2020 1191-
1221

Blockchain and Machine Learning for Communications and Networking 
Systems. Liu, Y., +, COMST Secondquarter 2020 1392-1431

Blockchain Meets Cloud Computing: A Survey. Gai, K., +, COMST Third-
quarter 2020 2009-2030

Differential Privacy Techniques for Cyber Physical Systems: A Survey. Has-
san, M.U., +, COMST Firstquarter 2020 746-789

Exploring the Attack Surface of Blockchain: A Comprehensive Survey. 
Saad, M., +, COMST Thirdquarter 2020 1977-2008

Federated Learning in Mobile Edge Networks: A Comprehensive Survey. 
Lim, W.Y.B., +, COMST Thirdquarter 2020 2031-2063

Integration of Blockchain and Cloud of Things: Architecture, Applications 
and Challenges. Nguyen, D.C., +, COMST Fourthquarter 2020 2521-2549

Machine Learning in IoT Security: Current Solutions and Future Challenges. 
Hussain, F., +, COMST Thirdquarter 2020 1686-1721

Realizing an Internet of Secure Things: A Survey on Issues and Enabling 
Technologies. Hamad, S.A., +, COMST Secondquarter 2020 1372-1391

Survey of Non-Image-Based Approaches for Counting People. Kouyoumd-
jieva, S.T., +, COMST Secondquarter 2020 1305-1336

When Machine Learning Meets Privacy in 6G: A Survey. Sun, Y., +, COMST 
Fourthquarter 2020 2694-2724

Decentralized control
Distributed Control and Communication Strategies in Networked Microg-

rids. Zhou, Q., +, COMST Fourthquarter 2020 2586-2633
Decision making

A Survey of Moving Target Defenses for Network Security. Sengupta, S., +, 
COMST Thirdquarter 2020 1909-1941

Blockchain and Machine Learning for Communications and Networking 
Systems. Liu, Y., +, COMST Secondquarter 2020 1392-1431

Deep Reinforcement Learning for Autonomous Internet of Things: Model, 
Applications and Challenges. Lei, L., +, COMST Thirdquarter 2020 1722-
1760

Survey on Unmanned Aerial Vehicle Networks: A Cyber Physical System 
Perspective. Wang, H., +, COMST Secondquarter 2020 1027-1070

Thirty Years of Machine Learning: The Road to Pareto-Optimal Wireless 
Networks. Wang, J., +, COMST Thirdquarter 2020 1472-1514

Decoding
Polar Codes and Their Quantum-Domain Counterparts. Babar, Z., +, COMST 

Firstquarter 2020 123-155
The Development, Operation and Performance of the 5G Polar Codes. 

Kaykac Egilmez, Z.B., +, COMST Firstquarter 2020 96-122
Delays

Dynamic TDD Systems for 5G and Beyond: A Survey of Cross-Link Inter-
ference Mitigation. Kim, H., +, COMST Fourthquarter 2020 2315-2348

Edge Computing in Industrial Internet of Things: Architecture, Advances 
and Challenges. Qiu, T., +, COMST Fourthquarter 2020 2462-2488

Digital forensics
A Survey on the Internet of Things (IoT) Forensics: Challenges, Approaches, 

and Open Issues. Stoyanova, M., +, COMST Secondquarter 2020 1191-
1221

Directive antennas
A Survey on Coping With Intentional Interference in Satellite Navigation for 

Manned and Unmanned Aircraft. Morales-Ferre, R., +, COMST Firstquar-
ter 2020 249-291

New Radio Beam-Based Access to Unlicensed Spectrum: Design Chal-
lenges and Solutions. Lagen, S., +, COMST Firstquarter 2020 8-37

Disruptive technologies
Integration of Blockchain and Cloud of Things: Architecture, Applications 

and Challenges. Nguyen, D.C., +, COMST Fourthquarter 2020 2521-2549
Distributed databases

A Survey on the Internet of Things (IoT) Forensics: Challenges, Approaches, 
and Open Issues. Stoyanova, M., +, COMST Secondquarter 2020 1191-
1221

Distributed Control and Communication Strategies in Networked Microg-
rids. Zhou, Q., +, COMST Fourthquarter 2020 2586-2633

Distributed processing
Complementing IoT Services Through Software Defined Networking and 

Edge Computing: A Comprehensive Survey. Rafique, W., +, COMST 
Thirdquarter 2020 1761-1804

Downlink
A Tutorial on NB-IoT Physical Layer Design. Kanj, M., +, COMST Fourth-

quarter 2020 2408-2446

E

Edge computing
A Systematic Survey of Industrial Internet of Things Security: Requirements 

and Fog Computing Opportunities. Tange, K., +, COMST Fourthquarter 
2020 2489-2520

Architectural Design Alternatives Based on Cloud/Edge/Fog Computing for 
Connected Vehicles. Wang, H., +, COMST Fourthquarter 2020 2349-2377

Edge Computing in Industrial Internet of Things: Architecture, Advances 
and Challenges. Qiu, T., +, COMST Fourthquarter 2020 2462-2488

Electric vehicles
Energy and Information Management of Electric Vehicular Network: A Sur-

vey. Chen, N., +, COMST Secondquarter 2020 967-997
Electromagnetic interference

Taxonomy and Challenges of Out-of-Band Signal Injection Attacks and 
Defenses. Giechaskiel, I., +, COMST Firstquarter 2020 645-670

Energy conservation
On Energy Efficient Resource Allocation in Shared RANs: Survey and Qual-

itative Analysis. Marzouk, F., +, COMST Thirdquarter 2020 1515-1538
Sensing, Computing, and Communications for Energy Harvesting IoTs: A 

Survey. Ma, D., +, COMST Secondquarter 2020 1222-1250
Energy harvesting

Security in Energy Harvesting Networks: A Survey of Current Solutions and 
Research Challenges. Tedeschi, P., +, COMST Fourthquarter 2020 2658-
2693

Sensing, Computing, and Communications for Energy Harvesting IoTs: A 
Survey. Ma, D., +, COMST Secondquarter 2020 1222-1250

Energy management systems
Energy and Information Management of Electric Vehicular Network: A Sur-

vey. Chen, N., +, COMST Secondquarter 2020 967-997
Error correction codes

The Development, Operation and Performance of the 5G Polar Codes. 
Kaykac Egilmez, Z.B., +, COMST Firstquarter 2020 96-122

Error detection codes
The Development, Operation and Performance of the 5G Polar Codes. 

Kaykac Egilmez, Z.B., +, COMST Firstquarter 2020 96-122

F

Face recognition
Convergence of Edge Computing and Deep Learning: A Comprehensive 

Survey. Wang, X., +, COMST Secondquarter 2020 869-904
Fading channels

Toward Smart Wireless Communications via Intelligent Reflecting Surfaces: 
A Contemporary Survey. Gong, S., +, COMST Fourthquarter 2020 2283-
2314
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Feature extraction
Survey of Non-Image-Based Approaches for Counting People. Kouyoumd-

jieva, S.T., +, COMST Secondquarter 2020 1305-1336
Field programmable gate arrays

A Survey on FPGA Support for the Feasible Execution of Virtualized Net-
work Functions. Niemiec, G.S., +, COMST Firstquarter 2020 504-525

Financial data processing
Exploring the Attack Surface of Blockchain: A Comprehensive Survey. 

Saad, M., +, COMST Thirdquarter 2020 1977-2008
Free-space optical communication

Optical Wireless Hybrid Networks: Trends, Opportunities, Challenges, and 
Research Directions. Chowdhury, M.Z., +, COMST Secondquarter 2020 
930-966

Orbital Angular Momentum Waves: Generation, Detection, and Emerging 
Applications. Chen, R., +, COMST Secondquarter 2020 840-868

Frequency measurement
Wireless Sensing for Human Activity: A Survey. Liu, J., +, COMST Third-

quarter 2020 1629-1645

G

Game theory
A Survey of Moving Target Defenses for Network Security. Sengupta, S., +, 

COMST Thirdquarter 2020 1909-1941
Gaussian processes

A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 
Javed, S., +, COMST Thirdquarter 2020 1539-1591

Geriatrics
A Survey on Anomalous Behavior Detection for Elderly Care Using 

Dense-Sensing Networks. Deep, S., +, COMST Firstquarter 2020 352-370
Global Positioning System

Indoor Intelligent Fingerprint-Based Localization: Principles, Approaches 
and Challenges. Zhu, X., +, COMST Fourthquarter 2020 2634-2657

H

Health care
A Survey on Anomalous Behavior Detection for Elderly Care Using 

Dense-Sensing Networks. Deep, S., +, COMST Firstquarter 2020 352-370
The Future of Healthcare Internet of Things: A Survey of Emerging Technol-

ogies. Qadri, Y.A., +, COMST Secondquarter 2020 1121-1167
Human factors

Cyber-Physical-Social Systems: A State-of-the-Art Survey, Challenges and 
Opportunities. Zhou, Y., +, COMST Firstquarter 2020 389-425

I

IEEE 802.11 Standard
IEEE 802.11be Wi-Fi 7: New Challenges and Opportunities. Deng, C., +, 

COMST Fourthquarter 2020 2136-2166
Incentive schemes

A Survey of Distributed Consensus Protocols for Blockchain Networks. 
Xiao, Y., +, COMST Secondquarter 2020 1432-1465

Information filtering
SS7 Vulnerabilities—A Survey and Implementation of Machine Learning vs 

Rule Based Filtering for Detection of SS7 Network Attacks. Ullah, K., +, 
COMST Secondquarter 2020 1337-1371

Information services
Thirty Years of Machine Learning: The Road to Pareto-Optimal Wireless 

Networks. Wang, J., +, COMST Thirdquarter 2020 1472-1514
Intelligent transportation systems

Securing Connected & Autonomous Vehicles: Challenges Posed by Adver-
sarial Machine Learning and the Way Forward. Qayyum, A., +, COMST 
Secondquarter 2020 998-1026

Intercell interference
Dynamic TDD Systems for 5G and Beyond: A Survey of Cross-Link Inter-

ference Mitigation. Kim, H., +, COMST Fourthquarter 2020 2315-2348
Interference (signal)

MAC Protocols for Terahertz Communication: A Comprehensive Survey. 
Ghafoor, S., +, COMST Fourthquarter 2020 2236-2282 A Journey From 

Improper Gaussian Signaling to Asymmetric Signaling. Javed, S., +, 
COMST Thirdquarter 2020 1539-1591

International trade
Why are My Flows Different? A Tutorial on Flow Exporters. Vormayr, G., +, 

COMST Thirdquarter 2020 2064-2103
Internet

A Survey of IoT Management Protocols and Frameworks. Sinche, S., +, 
COMST Secondquarter 2020 1168-1190

Forwarding Strategies in NDN-Based Wireless Networks: A Survey. Tariq, 
A., +, COMST Firstquarter 2020 68-95

Machine Learning for Resource Management in Cellular and IoT Net-
works: Potentials, Current Solutions, and Open Challenges. Hussain, F., +, 
COMST Secondquarter 2020 1251-1275

Named Data Networking in Vehicular Ad Hoc Networks: State-of-the-Art 
and Challenges. Khelifi, H., +, COMST Firstquarter 2020 320-351

Security of the Internet of Things: Vulnerabilities, Attacks, and Countermea-
sures. Butun, I., +, COMST Firstquarter 2020 616-644

Sharing Distributed and Heterogeneous Resources toward End-to-End 
5G Networks: A Comprehensive Survey and a Taxonomy. Slam-
nik-Krijestorac, N., +, COMST Thirdquarter 2020 1592-1628

The Road Ahead for Networking: A Survey on ICN-IP Coexistence Solu-
tions. Conti, M., +, COMST Thirdquarter 2020 2104-2129

Thirty Years of Machine Learning: The Road to Pareto-Optimal Wireless 
Networks. Wang, J., +, COMST Thirdquarter 2020 1472-1514

Internet of Things
A Survey of IoT Management Protocols and Frameworks. Sinche, S., +, 

COMST Secondquarter 2020 1168-1190
A Survey of Machine and Deep Learning Methods for Internet of Things 

(IoT) Security. Al-Garadi, M.A., +, COMST Thirdquarter 2020 1646-1685
A Survey on LoRa Networking: Research Problems, Current Solutions, and 

Open Issues. Shanmuga Sundaram, J.P., +, COMST Firstquarter 2020 
371-388

A Survey on the Internet of Things (IoT) Forensics: Challenges, Approaches, 
and Open Issues. Stoyanova, M., +, COMST Secondquarter 2020 1191-
1221

A Systematic Survey of Industrial Internet of Things Security: Requirements 
and Fog Computing Opportunities. Tange, K., +, COMST Fourthquarter 
2020 2489-2520

A Tutorial on NB-IoT Physical Layer Design. Kanj, M., +, COMST Fourth-
quarter 2020 2408-2446

Collective Remote Attestation at the Internet of Things Scale: State-of-the-
Art and Future Challenges. Ambrosin, M., +, COMST Fourthquarter 2020 
2447-2461

Complementing IoT Services Through Software Defined Networking and 
Edge Computing: A Comprehensive Survey. Rafique, W., +, COMST 
Thirdquarter 2020 1761-1804

Cyber-Physical-Social Systems: A State-of-the-Art Survey, Challenges and 
Opportunities. Zhou, Y., +, COMST Firstquarter 2020 389-425

Deep Reinforcement Learning for Autonomous Internet of Things: Model, 
Applications and Challenges. Lei, L., +, COMST Thirdquarter 2020 1722-
1760

Distributed Control and Communication Strategies in Networked Microg-
rids. Zhou, Q., +, COMST Fourthquarter 2020 2586-2633

Edge Computing in Industrial Internet of Things: Architecture, Advances 
and Challenges. Qiu, T., +, COMST Fourthquarter 2020 2462-2488

Grant-Free Non-Orthogonal Multiple Access for IoT: A Survey. Shahab, 
M.B., +, COMST Thirdquarter 2020 1805-1838

Indoor Intelligent Fingerprint-Based Localization: Principles, Approaches 
and Challenges. Zhu, X., +, COMST Fourthquarter 2020 2634-2657

Integration of Blockchain and Cloud of Things: Architecture, Applications 
and Challenges. Nguyen, D.C., +, COMST Fourthquarter 2020 2521-2549

Machine Learning for Resource Management in Cellular and IoT Net-
works: Potentials, Current Solutions, and Open Challenges. Hussain, F., +, 
COMST Secondquarter 2020 1251-1275

Machine Learning in IoT Security: Current Solutions and Future Challenges. 
Hussain, F., +, COMST Thirdquarter 2020 1686-1721
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Machine-Type Communication for Maritime Internet of Things: A Design. 
Wang, M.M., +, COMST Fourthquarter 2020 2550-2585

NOMA-Assisted Machine-Type Communications in UDN: State-of-the-Art 
and Challenges. Elbayoumi, M., +, COMST Secondquarter 2020 1276-
1304

Optical Wireless Hybrid Networks: Trends, Opportunities, Challenges, and 
Research Directions. Chowdhury, M.Z., +, COMST Secondquarter 2020 
930-966

Realizing an Internet of Secure Things: A Survey on Issues and Enabling 
Technologies. Hamad, S.A., +, COMST Secondquarter 2020 1372-1391

Security and Privacy Challenges in Connected Vehicular Cloud Computing. 
Masood, A., +, COMST Fourthquarter 2020 2725-2764

Security in Energy Harvesting Networks: A Survey of Current Solutions and 
Research Challenges. Tedeschi, P., +, COMST Fourthquarter 2020 2658-
2693

Security of the Internet of Things: Vulnerabilities, Attacks, and Countermea-
sures. Butun, I., +, COMST Firstquarter 2020 616-644

Sensing, Computing, and Communications for Energy Harvesting IoTs: A 
Survey. Ma, D., +, COMST Secondquarter 2020 1222-1250

The Future of Healthcare Internet of Things: A Survey of Emerging Technol-
ogies. Qadri, Y.A., +, COMST Secondquarter 2020 1121-1167

Thirty Years of Machine Learning: The Road to Pareto-Optimal Wireless 
Networks. Wang, J., +, COMST Thirdquarter 2020 1472-1514

Toward Massive Machine Type Communications in Ultra-Dense Cellular 
IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

Intrusion detection
Wireless Sensing for Human Activity: A Survey. Liu, J., +, COMST Third-

quarter 2020 1629-1645
IP networks

Forwarding Strategies in NDN-Based Wireless Networks: A Survey. Tariq, 
A., +, COMST Firstquarter 2020 68-95

IETF 6TiSCH: A Tutorial. Vilajosana, X., +, COMST Firstquarter 2020 595-
615

The Road Ahead for Networking: A Survey on ICN-IP Coexistence Solu-
tions. Conti, M., +, COMST Thirdquarter 2020 2104-2129

Why are My Flows Different? A Tutorial on Flow Exporters. Vormayr, G., +, 
COMST Thirdquarter 2020 2064-2103

ITU
Machine-Type Communication for Maritime Internet of Things: A Design. 

Wang, M.M., +, COMST Fourthquarter 2020 2550-2585

J

Jamming
A Survey on Coping With Intentional Interference in Satellite Navigation for 

Manned and Unmanned Aircraft. Morales-Ferre, R., +, COMST Firstquar-
ter 2020 249-291

L

Learning (artificial intelligence)
A Survey of Machine and Deep Learning Methods for Internet of Things 

(IoT) Security. Al-Garadi, M.A., +, COMST Thirdquarter 2020 1646-1685
Blockchain and Machine Learning for Communications and Networking 

Systems. Liu, Y., +, COMST Secondquarter 2020 1392-1431
Convergence of Edge Computing and Deep Learning: A Comprehensive 

Survey. Wang, X., +, COMST Secondquarter 2020 869-904
Deep Reinforcement Learning for Autonomous Internet of Things: Model, 

Applications and Challenges. Lei, L., +, COMST Thirdquarter 2020 1722-
1760

Federated Learning in Mobile Edge Networks: A Comprehensive Survey. 
Lim, W.Y.B., +, COMST Thirdquarter 2020 2031-2063

Machine Learning for Resource Management in Cellular and IoT Net-
works: Potentials, Current Solutions, and Open Challenges. Hussain, F., +, 
COMST Secondquarter 2020 1251-1275

Machine Learning in IoT Security: Current Solutions and Future Challenges. 
Hussain, F., +, COMST Thirdquarter 2020 1686-1721

Machine Learning Meets Computation and Communication Control in 
Evolving Edge and Cloud: Challenges and Future Perspective. Rodrigues, 
T.K., +, COMST Firstquarter 2020 38-67

Securing Connected & Autonomous Vehicles: Challenges Posed by Adver-
sarial Machine Learning and the Way Forward. Qayyum, A., +, COMST 
Secondquarter 2020 998-1026

SS7 Vulnerabilities—A Survey and Implementation of Machine Learning vs 
Rule Based Filtering for Detection of SS7 Network Attacks. Ullah, K., +, 
COMST Secondquarter 2020 1337-1371

Thirty Years of Machine Learning: The Road to Pareto-Optimal Wireless 
Networks. Wang, J., +, COMST Thirdquarter 2020 1472-1514

Toward Massive Machine Type Communications in Ultra-Dense Cellular 
IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

Legislation
Federated Learning in Mobile Edge Networks: A Comprehensive Survey. 

Lim, W.Y.B., +, COMST Thirdquarter 2020 2031-2063
Long Term Evolution

A Survey on Security Aspects for 3GPP 5G Networks. Cao, J., +, COMST 
Firstquarter 2020 170-195

A Tutorial on NB-IoT Physical Layer Design. Kanj, M., +, COMST Fourth-
quarter 2020 2408-2446

New Radio Beam-Based Access to Unlicensed Spectrum: Design Chal-
lenges and Solutions. Lagen, S., +, COMST Firstquarter 2020 8-37

Toward Massive Machine Type Communications in Ultra-Dense Cellular 
IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

M

Machine learning
When Machine Learning Meets Privacy in 6G: A Survey. Sun, Y., +, COMST 

Fourthquarter 2020 2694-2724
Machine learning algorithms

Indoor Intelligent Fingerprint-Based Localization: Principles, Approaches 
and Challenges. Zhu, X., +, COMST Fourthquarter 2020 2634-2657

Machine-to-machine communication
Realizing an Internet of Secure Things: A Survey on Issues and Enabling 

Technologies. Hamad, S.A., +, COMST Secondquarter 2020 1372-1391
Toward Massive Machine Type Communications in Ultra-Dense Cellular 

IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

Manufacturing
A Systematic Survey of Industrial Internet of Things Security: Requirements 

and Fog Computing Opportunities. Tange, K., +, COMST Fourthquarter 
2020 2489-2520

Marine vehicles
Machine-Type Communication for Maritime Internet of Things: A Design. 

Wang, M.M., +, COMST Fourthquarter 2020 2550-2585
Media Access Protocol

IEEE 802.11be Wi-Fi 7: New Challenges and Opportunities. Deng, C., +, 
COMST Fourthquarter 2020 2136-2166

MAC Protocols for Terahertz Communication: A Comprehensive Survey. 
Ghafoor, S., +, COMST Fourthquarter 2020 2236-2282

Microgrids
Distributed Control and Communication Strategies in Networked Microg-

rids. Zhou, Q., +, COMST Fourthquarter 2020 2586-2633
MIMO communication

A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 
Javed, S., +, COMST Thirdquarter 2020 1539-1591

A Survey of Rate-Optimal Power Domain NOMA With Enabling Technolo-
gies of Future Wireless Networks. Maraqa, O., +, COMST Fourthquarter 
2020 2192-2235

IEEE 802.11be Wi-Fi 7: New Challenges and Opportunities. Deng, C., +, 
COMST Fourthquarter 2020 2136-2166

MAC Protocols for Terahertz Communication: A Comprehensive Survey. 
Ghafoor, S., +, COMST Fourthquarter 2020 2236-2282
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Physical Layer Security for Visible Light Communication Systems: A Sur-
vey. Arfaoui, M.A., +, COMST Thirdquarter 2020 1887-1908

When Machine Learning Meets Privacy in 6G: A Survey. Sun, Y., +, COMST 
Fourthquarter 2020 2694-2724

Mobile communication
On Energy Efficient Resource Allocation in Shared RANs: Survey and Qual-

itative Analysis. Marzouk, F., +, COMST Thirdquarter 2020 1515-1538
Mobile computing

Cyber-Physical-Social Systems: A State-of-the-Art Survey, Challenges and 
Opportunities. Zhou, Y., +, COMST Firstquarter 2020 389-425

Federated Learning in Mobile Edge Networks: A Comprehensive Survey. 
Lim, W.Y.B., +, COMST Thirdquarter 2020 2031-2063

Machine Learning Meets Computation and Communication Control in 
Evolving Edge and Cloud: Challenges and Future Perspective. Rodrigues, 
T.K., +, COMST Firstquarter 2020 38-67

On Energy Efficient Resource Allocation in Shared RANs: Survey and Qual-
itative Analysis. Marzouk, F., +, COMST Thirdquarter 2020 1515-1538

Mobile handsets
A Comprehensive Survey on Mobility-Aware D2D Communications: Prin-

ciples, Practice and Challenges. Waqas, M., +, COMST Thirdquarter 2020 
1863-1886

Mobile radio
A Comprehensive Survey on Mobility-Aware D2D Communications: Prin-

ciples, Practice and Challenges. Waqas, M., +, COMST Thirdquarter 2020 
1863-1886

Energy and Information Management of Electric Vehicular Network: A Sur-
vey. Chen, N., +, COMST Secondquarter 2020 967-997

Federated Learning in Mobile Edge Networks: A Comprehensive Survey. 
Lim, W.Y.B., +, COMST Thirdquarter 2020 2031-2063

On Energy Efficient Resource Allocation in Shared RANs: Survey and Qual-
itative Analysis. Marzouk, F., +, COMST Thirdquarter 2020 1515-1538

Mobility management (mobile radio)
SS7 Vulnerabilities—A Survey and Implementation of Machine Learning vs 

Rule Based Filtering for Detection of SS7 Network Attacks. Ullah, K., +, 
COMST Secondquarter 2020 1337-1371

Modulation coding
CubeSat Communications: Recent Advances and Future Challenges. Saeed, 

N., +, COMST Thirdquarter 2020 1839-1862
Monitoring

Machine Learning Techniques for Optical Performance Monitoring and 
Modulation Format Identification: A Survey. Saif, W.S., +, COMST 
Fourthquarter 2020 2839-2882

Wireless Sensing for Human Activity: A Survey. Liu, J., +, COMST Third-
quarter 2020 1629-1645

Multi-access systems
Grant-Free Non-Orthogonal Multiple Access for IoT: A Survey. Shahab, 

M.B., +, COMST Thirdquarter 2020 1805-1838
NOMA-Assisted Machine-Type Communications in UDN: State-of-the-Art 

and Challenges. Elbayoumi, M., +, COMST Secondquarter 2020 1276-
1304

Multiplexing
Orbital Angular Momentum Waves: Generation, Detection, and Emerging 

Applications. Chen, R., +, COMST Secondquarter 2020 840-868

N

Nanobioscience
A Survey of Biological Building Blocks for Synthetic Molecular Communi-

cation Systems. Soldner, C.A., +, COMST Fourthquarter 2020 2765-2800
Narrowband

A Tutorial on NB-IoT Physical Layer Design. Kanj, M., +, COMST Fourth-
quarter 2020 2408-2446

Network servers
A Survey of Moving Target Defenses for Network Security. Sengupta, S., +, 

COMST Thirdquarter 2020 1909-1941
Neural networks

Communication-Efficient Edge AI: Algorithms and Systems. Shi, Y., +, 
COMST Fourthquarter 2020 2167-2191

Next generation networking
Integration of Blockchain and Cloud of Things: Architecture, Applications 

and Challenges. Nguyen, D.C., +, COMST Fourthquarter 2020 2521-2549
A Survey on Controller Placement in SDN. Das, T., +, COMST Firstquarter 

2020 472-503
NOMA

A Survey of Rate-Optimal Power Domain NOMA With Enabling Technolo-
gies of Future Wireless Networks. Maraqa, O., +, COMST Fourthquarter 
2020 2192-2235

Security in Energy Harvesting Networks: A Survey of Current Solutions and 
Research Challenges. Tedeschi, P., +, COMST Fourthquarter 2020 2658-
2693

O

Object detection
Survey of Non-Image-Based Approaches for Counting People. Kouyoumd-

jieva, S.T., +, COMST Secondquarter 2020 1305-1336
Open systems

A Survey of IoT Management Protocols and Frameworks. Sinche, S., +, 
COMST Secondquarter 2020 1168-1190

Optical communication
A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 

Javed, S., +, COMST Thirdquarter 2020 1539-1591
Physical Layer Security for Visible Light Communication Systems: A Sur-

vey. Arfaoui, M.A., +, COMST Thirdquarter 2020 1887-1908
Optical fiber communication

Orbital Angular Momentum Waves: Generation, Detection, and Emerging 
Applications. Chen, R., +, COMST Secondquarter 2020 840-868

Optical fiber networks
Machine Learning Techniques for Optical Performance Monitoring and 

Modulation Format Identification: A Survey. Saif, W.S., +, COMST 
Fourthquarter 2020 2839-2882

Optical links
Optical Wireless Hybrid Networks: Trends, Opportunities, Challenges, and 

Research Directions. Chowdhury, M.Z., +, COMST Secondquarter 2020 
930-966

Optical modulation
Machine Learning Techniques for Optical Performance Monitoring and 

Modulation Format Identification: A Survey. Saif, W.S., +, COMST 
Fourthquarter 2020 2839-2882

Optical polarization
Machine Learning Techniques for Optical Performance Monitoring and 

Modulation Format Identification: A Survey. Saif, W.S., +, COMST 
Fourthquarter 2020 2839-2882

Optical vortices
Orbital Angular Momentum Waves: Generation, Detection, and Emerging 

Applications. Chen, R., +, COMST Secondquarter 2020 840-868
Optimization

A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 
Javed, S., +, COMST Thirdquarter 2020 1539-1591

A Survey of Rate-Optimal Power Domain NOMA With Enabling Technolo-
gies of Future Wireless Networks. Maraqa, O., +, COMST Fourthquarter 
2020 2192-2235

A Tutorial on Interference Exploitation via Symbol-Level Precoding: Over-
view, State-of-the-Art and Future Directions. Li, A., +, COMST Second-
quarter 2020 796-839

Toward Smart Wireless Communications via Intelligent Reflecting Surfaces: 
A Contemporary Survey. Gong, S., +, COMST Fourthquarter 2020 2283-
2314

P

Parity check codes
The Development, Operation and Performance of the 5G Polar Codes. 

Kaykac Egilmez, Z.B., +, COMST Firstquarter 2020 96-122
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Performance evaluation
Collective Remote Attestation at the Internet of Things Scale: State-of-the-

Art and Future Challenges. Ambrosin, M., +, COMST Fourthquarter 2020 
2447-2461

Performance gain
Toward Smart Wireless Communications via Intelligent Reflecting Surfaces: 

A Contemporary Survey. Gong, S., +, COMST Fourthquarter 2020 2283-
2314

Personal area networks
IETF 6TiSCH: A Tutorial. Vilajosana, X., +, COMST Firstquarter 2020 595-

615
Physical layer

A Tutorial on NB-IoT Physical Layer Design. Kanj, M., +, COMST Fourth-
quarter 2020 2408-2446

Polar codes
Polar Codes and Their Quantum-Domain Counterparts. Babar, Z., +, COMST 

Firstquarter 2020 123-155
Position control

A Survey on Fusion-Based Indoor Positioning. Guo, X., +, COMST 
Firstquarter 2020 566-594

Power system reliability
Distributed Control and Communication Strategies in Networked Microg-

rids. Zhou, Q., +, COMST Fourthquarter 2020 2586-2633
Precoding

A Tutorial on Interference Exploitation via Symbol-Level Precoding: Over-
view, State-of-the-Art and Future Directions. Li, A., +, COMST Second-
quarter 2020 796-839

Physical Layer Security for Visible Light Communication Systems: A Sur-
vey. Arfaoui, M.A., +, COMST Thirdquarter 2020 1887-1908

Prediction algorithms
Indoor Intelligent Fingerprint-Based Localization: Principles, Approaches 

and Challenges. Zhu, X., +, COMST Fourthquarter 2020 2634-2657
Privacy

Security and Privacy Challenges in Connected Vehicular Cloud Computing. 
Masood, A., +, COMST Fourthquarter 2020 2725-2764

Probability
A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 

Javed, S., +, COMST Thirdquarter 2020 1539-1591
Protocols

A Survey of IoT Management Protocols and Frameworks. Sinche, S., +, 
COMST Secondquarter 2020 1168-1190

A Survey on SCADA Systems: Secure Protocols, Incidents, Threats and Tac-
tics. Pliatsios, D., +, COMST Thirdquarter 2020 1942-1976

Caching in Vehicular Named Data Networking: Architecture, Schemes and 
Future Directions. Chen, C., +, COMST Fourthquarter 2020 2378-2407

Collective Remote Attestation at the Internet of Things Scale: State-of-the-
Art and Future Challenges. Ambrosin, M., +, COMST Fourthquarter 2020 
2447-2461

Sensing, Computing, and Communications for Energy Harvesting IoTs: A 
Survey. Ma, D., +, COMST Secondquarter 2020 1222-1250

The Road Ahead for Networking: A Survey on ICN-IP Coexistence Solu-
tions. Conti, M., +, COMST Thirdquarter 2020 2104-2129

Q

Quality assessment
A Survey on Adaptive 360° Video Streaming: Solutions, Challenges and 

Opportunities. Yaqoob, A., +, COMST Fourthquarter 2020 2801-2838
Quality of experience

A Survey on Adaptive 360° Video Streaming: Solutions, Challenges and 
Opportunities. Yaqoob, A., +, COMST Fourthquarter 2020 2801-2838

QoE Management of Multimedia Streaming Services in Future Networks: 
A Tutorial and Survey. Barakabitze, A.A., +, COMST Firstquarter 2020 
526-565

Quality of service
A Survey of Moving Target Defenses for Network Security. Sengupta, S., +, 

COMST Thirdquarter 2020 1909-1941
A Survey on Adaptive 360° Video Streaming: Solutions, Challenges and 

Opportunities. Yaqoob, A., +, COMST Fourthquarter 2020 2801-2838

Architectural Design Alternatives Based on Cloud/Edge/Fog Computing for 
Connected Vehicles. Wang, H., +, COMST Fourthquarter 2020 2349-2377

On Energy Efficient Resource Allocation in Shared RANs: Survey and Qual-
itative Analysis. Marzouk, F., +, COMST Thirdquarter 2020 1515-1538

Sharing Distributed and Heterogeneous Resources toward End-to-End 
5G Networks: A Comprehensive Survey and a Taxonomy. Slam-
nik-Krijestorac, N., +, COMST Thirdquarter 2020 1592-1628

The Future of Healthcare Internet of Things: A Survey of Emerging Technol-
ogies. Qadri, Y.A., +, COMST Secondquarter 2020 1121-1167

Toward Massive Machine Type Communications in Ultra-Dense Cellular 
IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

R

Radio access networks
New Radio Beam-Based Access to Unlicensed Spectrum: Design Chal-

lenges and Solutions. Lagen, S., +, COMST Firstquarter 2020 8-37
On Energy Efficient Resource Allocation in Shared RANs: Survey and Qual-

itative Analysis. Marzouk, F., +, COMST Thirdquarter 2020 1515-1538
Toward Massive Machine Type Communications in Ultra-Dense Cellular 

IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

Radio frequency
Security in Energy Harvesting Networks: A Survey of Current Solutions and 

Research Challenges. Tedeschi, P., +, COMST Fourthquarter 2020 2658-
2693

Radio networks
A Tutorial on Interference Exploitation via Symbol-Level Precoding: Over-

view, State-of-the-Art and Future Directions. Li, A., +, COMST Second-
quarter 2020 796-839

Physical Layer Security for Visible Light Communication Systems: A Sur-
vey. Arfaoui, M.A., +, COMST Thirdquarter 2020 1887-1908

Thirty Years of Machine Learning: The Road to Pareto-Optimal Wireless 
Networks. Wang, J., +, COMST Thirdquarter 2020 1472-1514

Radiocommunication
A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 

Javed, S., +, COMST Thirdquarter 2020 1539-1591
Orbital Angular Momentum Waves: Generation, Detection, and Emerging 

Applications. Chen, R., +, COMST Secondquarter 2020 840-868
Radiofrequency interference

A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 
Javed, S., +, COMST Thirdquarter 2020 1539-1591

A Tutorial on Interference Exploitation via Symbol-Level Precoding: Over-
view, State-of-the-Art and Future Directions. Li, A., +, COMST Second-
quarter 2020 796-839

Real-time systems
A Survey on Adaptive 360° Video Streaming: Solutions, Challenges and 

Opportunities. Yaqoob, A., +, COMST Fourthquarter 2020 2801-2838
Receivers

A Survey of Biological Building Blocks for Synthetic Molecular Communi-
cation Systems. Soldner, C.A., +, COMST Fourthquarter 2020 2765-2800

Toward Smart Wireless Communications via Intelligent Reflecting Surfaces: 
A Contemporary Survey. Gong, S., +, COMST Fourthquarter 2020 2283-
2314

Resilience
Distributed Control and Communication Strategies in Networked Microg-

rids. Zhou, Q., +, COMST Fourthquarter 2020 2586-2633
Resource allocation

A Survey on Controller Placement in SDN. Das, T., +, COMST Firstquarter 
2020 472-503

A Survey on LoRa Networking: Research Problems, Current Solutions, and 
Open Issues. Shanmuga Sundaram, J.P., +, COMST Firstquarter 2020 
371-388

Federated Learning in Mobile Edge Networks: A Comprehensive Survey. 
Lim, W.Y.B., +, COMST Thirdquarter 2020 2031-2063

Grant-Free Non-Orthogonal Multiple Access for IoT: A Survey. Shahab, 
M.B., +, COMST Thirdquarter 2020 1805-1838
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Machine Learning for Resource Management in Cellular and IoT Net-
works: Potentials, Current Solutions, and Open Challenges. Hussain, F., +, 
COMST Secondquarter 2020 1251-1275

On Energy Efficient Resource Allocation in Shared RANs: Survey and Qual-
itative Analysis. Marzouk, F., +, COMST Thirdquarter 2020 1515-1538

Sharing Distributed and Heterogeneous Resources toward End-to-End 
5G Networks: A Comprehensive Survey and a Taxonomy. Slam-
nik-Krijestorac, N., +, COMST Thirdquarter 2020 1592-1628

RF signals
Toward Smart Wireless Communications via Intelligent Reflecting Surfaces: 

A Contemporary Survey. Gong, S., +, COMST Fourthquarter 2020 2283-
2314

Risk analysis
A Survey of Moving Target Defenses for Network Security. Sengupta, S., +, 

COMST Thirdquarter 2020 1909-1941
Road safety

Securing Connected & Autonomous Vehicles: Challenges Posed by Adver-
sarial Machine Learning and the Way Forward. Qayyum, A., +, COMST 
Secondquarter 2020 998-1026

Routing protocols
Forwarding Strategies in NDN-Based Wireless Networks: A Survey. Tariq, 

A., +, COMST Firstquarter 2020 68-95
IETF 6TiSCH: A Tutorial. Vilajosana, X., +, COMST Firstquarter 2020 595-

615
Routing in Flying Ad Hoc Networks: A Comprehensive Survey. Shumeye 

Lakew, D., +, COMST Secondquarter 2020 1071-1120

S

Satellite antennas
A Survey on Coping With Intentional Interference in Satellite Navigation for 

Manned and Unmanned Aircraft. Morales-Ferre, R., +, COMST Firstquar-
ter 2020 249-291

Satellite communication
CubeSat Communications: Recent Advances and Future Challenges. Saeed, 

N., +, COMST Thirdquarter 2020 1839-1862
Satellite links

Potential Data Link Candidates for Civilian Unmanned Aircraft Systems: A 
Survey. Zolanvari, M., +, COMST Firstquarter 2020 292-319

Satellite navigation
A Survey on Coping With Intentional Interference in Satellite Navigation for 

Manned and Unmanned Aircraft. Morales-Ferre, R., +, COMST Firstquar-
ter 2020 249-291

SCADA systems
A Survey on SCADA Systems: Secure Protocols, Incidents, Threats and Tac-

tics. Pliatsios, D., +, COMST Thirdquarter 2020 1942-1976
Scattering

Toward Smart Wireless Communications via Intelligent Reflecting Surfaces: 
A Contemporary Survey. Gong, S., +, COMST Fourthquarter 2020 2283-
2314

Scheduling
Energy and Information Management of Electric Vehicular Network: A Sur-

vey. Chen, N., +, COMST Secondquarter 2020 967-997
Security

Caching in Vehicular Named Data Networking: Architecture, Schemes and 
Future Directions. Chen, C., +, COMST Fourthquarter 2020 2378-2407

Collective Remote Attestation at the Internet of Things Scale: State-of-the-
Art and Future Challenges. Ambrosin, M., +, COMST Fourthquarter 2020 
2447-2461

Edge Computing in Industrial Internet of Things: Architecture, Advances 
and Challenges. Qiu, T., +, COMST Fourthquarter 2020 2462-2488

Security and Privacy Challenges in Connected Vehicular Cloud Computing. 
Masood, A., +, COMST Fourthquarter 2020 2725-2764

Security of data
A Survey of Machine and Deep Learning Methods for Internet of Things 

(IoT) Security. Al-Garadi, M.A., +, COMST Thirdquarter 2020 1646-1685
A Survey of Moving Target Defenses for Network Security. Sengupta, S., +, 

COMST Thirdquarter 2020 1909-1941

A Survey on SCADA Systems: Secure Protocols, Incidents, Threats and Tac-
tics. Pliatsios, D., +, COMST Thirdquarter 2020 1942-1976

Exploring the Attack Surface of Blockchain: A Comprehensive Survey. 
Saad, M., +, COMST Thirdquarter 2020 1977-2008

Machine Learning in IoT Security: Current Solutions and Future Challenges. 
Hussain, F., +, COMST Thirdquarter 2020 1686-1721

Physical Layer Security for Visible Light Communication Systems: A Sur-
vey. Arfaoui, M.A., +, COMST Thirdquarter 2020 1887-1908

Securing Connected & Autonomous Vehicles: Challenges Posed by Adver-
sarial Machine Learning and the Way Forward. Qayyum, A., +, COMST 
Secondquarter 2020 998-1026

Toward Proactive, Adaptive Defense: A Survey on Moving Target Defense. 
Cho, J., +, COMST Firstquarter 2020 709-745

Sensor fusion
A Survey on Anomalous Behavior Detection for Elderly Care Using 

Dense-Sensing Networks. Deep, S., +, COMST Firstquarter 2020 352-370
A Survey on Fusion-Based Indoor Positioning. Guo, X., +, COMST 

Firstquarter 2020 566-594
Sensors

Wireless Sensing for Human Activity: A Survey. Liu, J., +, COMST Third-
quarter 2020 1629-1645

Servers
Architectural Design Alternatives Based on Cloud/Edge/Fog Computing for 

Connected Vehicles. Wang, H., +, COMST Fourthquarter 2020 2349-2377
Communication-Efficient Edge AI: Algorithms and Systems. Shi, Y., +, 

COMST Fourthquarter 2020 2167-2191
Signal processing

A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 
Javed, S., +, COMST Thirdquarter 2020 1539-1591

Physical Layer Security for Visible Light Communication Systems: A Sur-
vey. Arfaoui, M.A., +, COMST Thirdquarter 2020 1887-1908

Signal to noise ratio
Dynamic TDD Systems for 5G and Beyond: A Survey of Cross-Link Inter-

ference Mitigation. Kim, H., +, COMST Fourthquarter 2020 2315-2348
Smart cities

Survey of Non-Image-Based Approaches for Counting People. Kouyoumd-
jieva, S.T., +, COMST Secondquarter 2020 1305-1336

Smart devices
Collective Remote Attestation at the Internet of Things Scale: State-of-the-

Art and Future Challenges. Ambrosin, M., +, COMST Fourthquarter 2020 
2447-2461

Software agents
Deep Reinforcement Learning for Autonomous Internet of Things: Model, 

Applications and Challenges. Lei, L., +, COMST Thirdquarter 2020 1722-
1760

Software defined networking
A Survey on Controller Placement in SDN. Das, T., +, COMST Firstquarter 

2020 472-503
Complementing IoT Services Through Software Defined Networking and 

Edge Computing: A Comprehensive Survey. Rafique, W., +, COMST 
Thirdquarter 2020 1761-1804

QoE Management of Multimedia Streaming Services in Future Networks: 
A Tutorial and Survey. Barakabitze, A.A., +, COMST Firstquarter 2020 
526-565

The Future of Healthcare Internet of Things: A Survey of Emerging Technol-
ogies. Qadri, Y.A., +, COMST Secondquarter 2020 1121-1167

Software fault tolerance
A Survey of Distributed Consensus Protocols for Blockchain Networks. 

Xiao, Y., +, COMST Secondquarter 2020 1432-1465
Statistical analysis

A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 
Javed, S., +, COMST Thirdquarter 2020 1539-1591

Streaming media
A Survey on Adaptive 360° Video Streaming: Solutions, Challenges and 

Opportunities. Yaqoob, A., +, COMST Fourthquarter 2020 2801-2838
Support vector machines

Indoor Intelligent Fingerprint-Based Localization: Principles, Approaches 
and Challenges. Zhu, X., +, COMST Fourthquarter 2020 2634-2657
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Synthetic biology
A Survey of Biological Building Blocks for Synthetic Molecular Communi-

cation Systems. Soldner, C.A., +, COMST Fourthquarter 2020 2765-2800
Systematics

A Systematic Survey of Industrial Internet of Things Security: Requirements 
and Fog Computing Opportunities. Tange, K., +, COMST Fourthquarter 
2020 2489-2520

T

Task analysis
Communication-Efficient Edge AI: Algorithms and Systems. Shi, Y., +, 

COMST Fourthquarter 2020 2167-2191
TCPIP

Caching in Vehicular Named Data Networking: Architecture, Schemes and 
Future Directions. Chen, C., +, COMST Fourthquarter 2020 2378-2407

Telecommunication computing
SS7 Vulnerabilities—A Survey and Implementation of Machine Learning vs 

Rule Based Filtering for Detection of SS7 Network Attacks. Ullah, K., +, 
COMST Secondquarter 2020 1337-1371

Telecommunication control
A Survey on Controller Placement in SDN. Das, T., +, COMST Firstquarter 

2020 472-503
Telecommunication network reliability

Multi-Connectivity as an Enabler for Reliable Low Latency Communica-
tions—An Overview. Suer, M., +, COMST Firstquarter 2020 156-169

Optical Wireless Hybrid Networks: Trends, Opportunities, Challenges, and 
Research Directions. Chowdhury, M.Z., +, COMST Secondquarter 2020 
930-966

Toward Massive Machine Type Communications in Ultra-Dense Cellular 
IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

Telecommunication network topology
A Survey on Controller Placement in SDN. Das, T., +, COMST Firstquarter 

2020 472-503
Forwarding Strategies in NDN-Based Wireless Networks: A Survey. Tariq, 

A., +, COMST Firstquarter 2020 68-95
IETF 6TiSCH: A Tutorial. Vilajosana, X., +, COMST Firstquarter 2020 595-

615
Named Data Networking in Vehicular Ad Hoc Networks: State-of-the-Art 

and Challenges. Khelifi, H., +, COMST Firstquarter 2020 320-351
Telecommunication power management

Sensing, Computing, and Communications for Energy Harvesting IoTs: A 
Survey. Ma, D., +, COMST Secondquarter 2020 1222-1250

Telecommunication scheduling
Grant-Free Non-Orthogonal Multiple Access for IoT: A Survey. Shahab, 

M.B., +, COMST Thirdquarter 2020 1805-1838
Multi-Connectivity as an Enabler for Reliable Low Latency Communica-

tions—An Overview. Suer, M., +, COMST Firstquarter 2020 156-169
Toward Massive Machine Type Communications in Ultra-Dense Cellular 

IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

Telecommunication security
A Survey of Machine and Deep Learning Methods for Internet of Things 

(IoT) Security. Al-Garadi, M.A., +, COMST Thirdquarter 2020 1646-1685
A Survey of Moving Target Defenses for Network Security. Sengupta, S., +, 

COMST Thirdquarter 2020 1909-1941
A Survey on Security and Privacy of 5G Technologies: Potential Solu-

tions, Recent Advancements, and Future Directions. Khan, R., +, COMST 
Firstquarter 2020 196-248

A Survey on Security Aspects for 3GPP 5G Networks. Cao, J., +, COMST 
Firstquarter 2020 170-195

Exploring the Attack Surface of Blockchain: A Comprehensive Survey. 
Saad, M., +, COMST Thirdquarter 2020 1977-2008

IETF 6TiSCH: A Tutorial. Vilajosana, X., +, COMST Firstquarter 2020 595-
615

Machine Learning in IoT Security: Current Solutions and Future Challenges. 
Hussain, F., +, COMST Thirdquarter 2020 1686-1721

Physical Layer Security for Visible Light Communication Systems: A Sur-
vey. Arfaoui, M.A., +, COMST Thirdquarter 2020 1887-1908

SS7 Vulnerabilities—A Survey and Implementation of Machine Learning vs 
Rule Based Filtering for Detection of SS7 Network Attacks. Ullah, K., +, 
COMST Secondquarter 2020 1337-1371

Telecommunication signaling
A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 

Javed, S., +, COMST Thirdquarter 2020 1539-1591
SS7 Vulnerabilities—A Survey and Implementation of Machine Learning vs 

Rule Based Filtering for Detection of SS7 Network Attacks. Ullah, K., +, 
COMST Secondquarter 2020 1337-1371

Telecommunication traffic
A Survey on 5G Usage Scenarios and Traffic Models. Navarro-Ortiz, J., +, 

COMST Secondquarter 2020 905-929
NOMA-Assisted Machine-Type Communications in UDN: State-of-the-Art 

and Challenges. Elbayoumi, M., +, COMST Secondquarter 2020 1276-
1304

On Energy Efficient Resource Allocation in Shared RANs: Survey and Qual-
itative Analysis. Marzouk, F., +, COMST Thirdquarter 2020 1515-1538

Toward Massive Machine Type Communications in Ultra-Dense Cellular 
IoT Networks: Current Issues and Machine Learning-Assisted Solutions. 
Sharma, S.K., +, COMST Firstquarter 2020 426-471

Why are My Flows Different? A Tutorial on Flow Exporters. Vormayr, G., +, 
COMST Thirdquarter 2020 2064-2103

Throughput
Dynamic TDD Systems for 5G and Beyond: A Survey of Cross-Link Inter-

ference Mitigation. Kim, H., +, COMST Fourthquarter 2020 2315-2348
IEEE 802.11be Wi-Fi 7: New Challenges and Opportunities. Deng, C., +, 

COMST Fourthquarter 2020 2136-2166
Training data

Communication-Efficient Edge AI: Algorithms and Systems. Shi, Y., +, 
COMST Fourthquarter 2020 2167-2191

Transmitters
A Survey of Biological Building Blocks for Synthetic Molecular Communi-

cation Systems. Soldner, C.A., +, COMST Fourthquarter 2020 2765-2800
Transport protocols

Forwarding Strategies in NDN-Based Wireless Networks: A Survey. Tariq, 
A., +, COMST Firstquarter 2020 68-95

Turbo codes
The Development, Operation and Performance of the 5G Polar Codes. 

Kaykac Egilmez, Z.B., +, COMST Firstquarter 2020 96-122
Tutorials

A Survey of Biological Building Blocks for Synthetic Molecular Communi-
cation Systems. Soldner, C.A., +, COMST Fourthquarter 2020 2765-2800

A Survey of Rate-Optimal Power Domain NOMA With Enabling Technolo-
gies of Future Wireless Networks. Maraqa, O., +, COMST Fourthquarter 
2020 2192-2235

A Systematic Survey of Industrial Internet of Things Security: Requirements 
and Fog Computing Opportunities. Tange, K., +, COMST Fourthquarter 
2020 2489-2520

A Tutorial on NB-IoT Physical Layer Design. Kanj, M., +, COMST Fourth-
quarter 2020 2408-2446

Caching in Vehicular Named Data Networking: Architecture, Schemes and 
Future Directions. Chen, C., +, COMST Fourthquarter 2020 2378-2407

Security and Privacy Challenges in Connected Vehicular Cloud Computing. 
Masood, A., +, COMST Fourthquarter 2020 2725-2764

When Machine Learning Meets Privacy in 6G: A Survey. Sun, Y., +, COMST 
Fourthquarter 2020 2694-2724

U

Ubiquitous computing
Convergence of Edge Computing and Deep Learning: A Comprehensive 

Survey. Wang, X., +, COMST Secondquarter 2020 869-904
Underwater acoustic communication

Optical Wireless Hybrid Networks: Trends, Opportunities, Challenges, and 
Research Directions. Chowdhury, M.Z., +, COMST Secondquarter 2020 
930-966
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Unmanned aerial vehicles
A Survey of Rate-Optimal Power Domain NOMA With Enabling Technolo-

gies of Future Wireless Networks. Maraqa, O., +, COMST Fourthquarter 
2020 2192-2235

Unsolicited e-mail
SoK: A Comprehensive Reexamination of Phishing Research From the 

Security Perspective. Das, A., +, COMST Firstquarter 2020 671-708
Unsupervised learning

Thirty Years of Machine Learning: The Road to Pareto-Optimal Wireless 
Networks. Wang, J., +, COMST Thirdquarter 2020 1472-1514

V

Vehicle dynamics
Caching in Vehicular Named Data Networking: Architecture, Schemes and 

Future Directions. Chen, C., +, COMST Fourthquarter 2020 2378-2407
Vehicle-to-grid

Energy and Information Management of Electric Vehicular Network: A Sur-
vey. Chen, N., +, COMST Secondquarter 2020 967-997

Vehicular ad hoc networks
Architectural Design Alternatives Based on Cloud/Edge/Fog Computing for 

Connected Vehicles. Wang, H., +, COMST Fourthquarter 2020 2349-2377
Caching in Vehicular Named Data Networking: Architecture, Schemes and 

Future Directions. Chen, C., +, COMST Fourthquarter 2020 2378-2407
Dynamic TDD Systems for 5G and Beyond: A Survey of Cross-Link Inter-

ference Mitigation. Kim, H., +, COMST Fourthquarter 2020 2315-2348
Forwarding Strategies in NDN-Based Wireless Networks: A Survey. Tariq, 

A., +, COMST Firstquarter 2020 68-95
Named Data Networking in Vehicular Ad Hoc Networks: State-of-the-Art 

and Challenges. Khelifi, H., +, COMST Firstquarter 2020 320-351
Routing in Flying Ad Hoc Networks: A Comprehensive Survey. Shumeye 

Lakew, D., +, COMST Secondquarter 2020 1071-1120
Securing Connected & Autonomous Vehicles: Challenges Posed by Adver-

sarial Machine Learning and the Way Forward. Qayyum, A., +, COMST 
Secondquarter 2020 998-1026

Security and Privacy Challenges in Connected Vehicular Cloud Computing. 
Masood, A., +, COMST Fourthquarter 2020 2725-2764

Video streaming
QoE Management of Multimedia Streaming Services in Future Networks: 

A Tutorial and Survey. Barakabitze, A.A., +, COMST Firstquarter 2020 
526-565

Video surveillance
Survey of Non-Image-Based Approaches for Counting People. Kouyoumd-

jieva, S.T., +, COMST Secondquarter 2020 1305-1336
Virtual machines

A Survey on FPGA Support for the Feasible Execution of Virtualized Net-
work Functions. Niemiec, G.S., +, COMST Firstquarter 2020 504-525

Virtualization
A Survey of Moving Target Defenses for Network Security. Sengupta, S., +, 

COMST Thirdquarter 2020 1909-1941
A Survey on FPGA Support for the Feasible Execution of Virtualized Net-

work Functions. Niemiec, G.S., +, COMST Firstquarter 2020 504-525
On Energy Efficient Resource Allocation in Shared RANs: Survey and Qual-

itative Analysis. Marzouk, F., +, COMST Thirdquarter 2020 1515-1538
QoE Management of Multimedia Streaming Services in Future Networks: 

A Tutorial and Survey. Barakabitze, A.A., +, COMST Firstquarter 2020 
526-565

W

Web sites
SoK: A Comprehensive Reexamination of Phishing Research From the 

Security Perspective. Das, A., +, COMST Firstquarter 2020 671-708

Wide area networks
A Survey on Controller Placement in SDN. Das, T., +, COMST Firstquarter 

2020 472-503
A Survey on LoRa Networking: Research Problems, Current Solutions, and 

Open Issues. Shanmuga Sundaram, J.P., +, COMST Firstquarter 2020 
371-388

Wireless channels
A Journey From Improper Gaussian Signaling to Asymmetric Signaling. 

Javed, S., +, COMST Thirdquarter 2020 1539-1591
Physical Layer Security for Visible Light Communication Systems: A Sur-

vey. Arfaoui, M.A., +, COMST Thirdquarter 2020 1887-1908
Wireless communication

A Survey of Rate-Optimal Power Domain NOMA With Enabling Technolo-
gies of Future Wireless Networks. Maraqa, O., +, COMST Fourthquarter 
2020 2192-2235

Communication-Efficient Edge AI: Algorithms and Systems. Shi, Y., +, 
COMST Fourthquarter 2020 2167-2191

Dynamic TDD Systems for 5G and Beyond: A Survey of Cross-Link Inter-
ference Mitigation. Kim, H., +, COMST Fourthquarter 2020 2315-2348

IEEE 802.11be Wi-Fi 7: New Challenges and Opportunities. Deng, C., +, 
COMST Fourthquarter 2020 2136-2166

Indoor Intelligent Fingerprint-Based Localization: Principles, Approaches 
and Challenges. Zhu, X., +, COMST Fourthquarter 2020 2634-2657

MAC Protocols for Terahertz Communication: A Comprehensive Survey. 
Ghafoor, S., +, COMST Fourthquarter 2020 2236-2282

Toward Smart Wireless Communications via Intelligent Reflecting Surfaces: 
A Contemporary Survey. Gong, S., +, COMST Fourthquarter 2020 2283-
2314

Wireless Sensing for Human Activity: A Survey. Liu, J., +, COMST Third-
quarter 2020 1629-1645

Wireless fidelity
IEEE 802.11be Wi-Fi 7: New Challenges and Opportunities. Deng, C., +, 

COMST Fourthquarter 2020 2136-2166
Wireless Sensing for Human Activity: A Survey. Liu, J., +, COMST Third-

quarter 2020 1629-1645
Wireless LAN

New Radio Beam-Based Access to Unlicensed Spectrum: Design Chal-
lenges and Solutions. Lagen, S., +, COMST Firstquarter 2020 8-37

Potential Data Link Candidates for Civilian Unmanned Aircraft Systems: A 
Survey. Zolanvari, M., +, COMST Firstquarter 2020 292-319

Wireless networks
A Survey of Rate-Optimal Power Domain NOMA With Enabling Technolo-

gies of Future Wireless Networks. Maraqa, O., +, COMST Fourthquarter 
2020 2192-2235

Security in Energy Harvesting Networks: A Survey of Current Solutions and 
Research Challenges. Tedeschi, P., +, COMST Fourthquarter 2020 2658-
2693

Toward Smart Wireless Communications via Intelligent Reflecting Surfaces: 
A Contemporary Survey. Gong, S., +, COMST Fourthquarter 2020 2283-
2314

Wireless sensor networks
Forwarding Strategies in NDN-Based Wireless Networks: A Survey. Tariq, 

A., +, COMST Firstquarter 2020 68-95
Indoor Intelligent Fingerprint-Based Localization: Principles, Approaches 

and Challenges. Zhu, X., +, COMST Fourthquarter 2020 2634-2657
Security of the Internet of Things: Vulnerabilities, Attacks, and Countermea-

sures. Butun, I., +, COMST Firstquarter 2020 616-644
Wireless Sensing for Human Activity: A Survey. Liu, J., +, COMST Third-

quarter 2020 1629-1645


