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Monday, December 13 10:00 - 11:00
K1: Keynote 1: Prof. Ness Shroff

Monday, December 13 11:00 - 12:30

S1: ML for Spectrum Sensing and Access

Deep Learning for Radar Signal Detection in the 3.5 GHz CBRS Band...1
Raied Caromi (National Institute of Standard and Technology, USA); Alex Lackpour (Drexel
University, USA); Kassem Kallas, Thao Nguyen and Michael R. Souryal (National Institute of
Standards and Technology, USA)

A Lightweight Decentralized Reinforcement Learning Based Channel Selection Approach for High-
Density LoRaWAN...9
Aohan Li, Minoru Fujisawa, Ikumi Urabe and Ryoma Kitagawa (Tokyo University of Science, Japan);
Song-Ju Kim (Keio University, Japan); Mikio Hasegawa (Tokyo University of Science, Japan)

A Q-Learning-Based Approach for Distributed Beam Scheduling in mmWave Networks...15
Xiang Zhang and Shamik Sarkar (University of Utah, USA); Arupjyoti (Arup) Bhuyan (INL, USA);
Sneha Kumar Kasera and Mingyue Ji (University of Utah, USA)

Evaluating Deep Learning Networks for Modulation Recognition...25
Tina L Burns (Rutgers University, USA); Dragoslav Stojadinovic (Kryptowire LLC, USA); Ryan Davis
(Rutgers University, USA); Ivan Seskar (WINLAB, Rutgers University, USA); Richard Martin (Rutgers
University, USA); Jorge Ortiz (The State University of New Jersey, USA); Miguel Camelo (University
of Antwerp - imec, Belgium)

A Spectrum Sharing System: Visualized Interference Classification and CNN Approach...33
Hyelin Nam, Kyuwon Han, Jihoon Park, Han Cha and Seong-Lyun Kim (Yonsei University, Korea
(South))

Monday, December 13 12:30 - 14:00

S2: Special Sessionl: CONQUERING THE SPECTRUM ABOVE 100
GHZ

Jamming at Terahertz Frequencies: A Theoretical and Numerical Study...41
Hichem Guerboukha, Rabi Shrestha and Zhaoji Fang (Brown University, USA); Edward W. Knightly
(Rice University, USA); Daniel Mittleman (Brown University, USA)

Ultrabroadband Spread Spectrum Techniques for Secure Dynamic Spectrum Sharing Above 100 GHz
Between Active and Passive Users...45
Christopher Bosso (University at Buffalo, USA); Priyangshu Sen, Xavier Cantos-Roman and Claire
Parisi (Northeastern University, USA); Ngwe Thawdar (Air Force Research Laboratory, USA); Josep



M Jornet (Northeastern University, USA)

Rate-Optimizing Beamsteering for Line-Of-Sight Directional Radios with Random Scheduling...53
Sayanta Seth, Hassan Yazdani, Murat Yuksel and Azadeh Vosoughi (University of Central Florida,
USA)

Joint Sensing, Control, and Communication Scheduling for THz Beam Alignment in Cellular
Connected UAV Networks...61
Bo Chang (University of Electronic Science and Technology of China (UESTC), China); Zhi Chen, Wei
Tang, Lingxiang Li, Hao Zhang and Xiaoyang Liao (University of Electronic Science and Technology
of China, China)

Stochastic Geometry Framework for THz Satellite-Airplane Network Analysis...67
Joonas Kokkoniemi (University of Oulu, Finland); Josep M Jornet (Northeastern University, USA);
Markku Juntti (University of Oulu, Finland)

Monday, December 13 14:00 - 15:30

S3: Passive User Sensing and Protection

Performance of Real-Time Geospatial Spectrum Sharing (RGSS) Between 5G Communication
Networks and Earth Exploration Satellite Services...73
Elliot Eichen (Choyu Networks & Retired - Director, Advanced Product Development Verizon, USA)

Optimal Channel Allocation in the CBRS Band with Shipborne Radar Incumbents...80
Naru Jai, Shaoran Li, Chengzhang Li, Thomas Hou, Wenjing Lou and Jeffrey Reed (Virginia Tech,
USA); Sastry Kompella (Naval Research Laboratory, USA)

A Property-Rights Mismatch Approach to Passive-Active Spectrum Use Coexistence...89
Martin B.H. Weiss, Ali Palida, llia Murtazashvili and Prashant Krishnamurthy (University of Pittsburgh,
USA); Philip Erickson (MIT, USA)

Spectrum Sharing via Collaborative RFI Cancellation for Radio Astronomy...97
Magsood Abdul Careem, Shuvam Chakraborty, Dola Saha and Aveek Dutta (University at Albany,
SUNY, USA); Gregory Hellbourg (California Institute of Technology, USA)



Tuesday, December 14 10:00 - 11:00
K2: Keynote 2: Prof. Lizy Paul

Tuesday, December 14 11:00 - 12:30

S4: Large-scale Wireless Infrastructure, Measurements,
Experimentation

Colosseum: Large-Scale Wireless Experimentation Through Hardware-In-The-Loop Network

Emulation...105
Leonardo Bonati, Pedram Johari, Michele Polese, Salvatore D'Oro, Subhramoy Mohanti, Miead
Tehrani-Moayyed, Davide Villa, Shweta Shrivastava and Chinenye Tassie (Northeastern University,
USA); Kurt Yoder (Greenfly SAU LLC, USA); Ajeet Bagga, Paresh Patel, Ventz Petkov and Michael
Seltser (Cerbo 10 LLC, USA); Francesco Restuccia, Abhimanyu Gosain and Kaushik Chowdhury
(Northeastern University, USA); Stefano Basagni (Northeastern University & The Institute for the
Wireless Internet of Things, USA); Tommaso Melodia (Northeastern University, USA)

Adaptive Uplink Data Compression in Spectrum Crowdsensing Systems...114
Yijing Zeng (University of Wisconsin-Madison, USA); Roberto Calvo-Palomino (Universidad Rey Juan
Carlos, Spain); Domenico Giustiniano (IMDEA Networks Institute, Spain); Gérobme Bovet (Armasuisse,
Switzerland); Suman Banerjee (University of Wisconsin, USA)

Low Storage Radio Map Using Statistical Inference...123
Keita Katagiri (The University of Electro-Communication, Japan); Takeo Fujii (The University of
Electro-Communications, Japan)

A Gaussian Process Based Technique of Efficient Sensor Selection for Transmitter Localization...131
Aritrik Ghosh (University of Calcutta, India); Arani Bhattacharya (IlIT-Delhi, India)

Trust-Aware Crowdsourcing for Radio Environment Mapping with Privacy Preservation...139
Xiuwen Liu (China University of Petroleum (East China) & Wuhan University, China); Yanjiao Chen
(Zhejiang University, China)

Tuesday, December 14 12:30 - 14:00

S5: Coexistence and Interference Management

Fair Coexistence of LAA and WiFi in Multi-Carrier LBT Based on Joint Throughput and Airtime
Fairness...147
Sudat Tuladhar (University of Mississippi, USA); Lei Cao (The University of Mississippi, USA);
Ramanarayanan Viswanathan (University of Mississippi, USA)

Cellular Service with Settlement-Free Peering...153
Shahzeb Mustafa, Sayanta Seth and Murat Yuksel (University of Central Florida, USA); Mostafizur



Rahman (University of Texas Rio Grande Valley, USA)

Uplink Power Control in Integrated Access and Backhaul Networks...163
Olalekan Peter Adare (Chalmers University of Technology, Sweden); Haitham Babbili (Chalmers
University, Sweden); Charitha Madapatha (Chalmers University of Technology, Sweden); Behrooz
Makki (Ericsson Research, Sweden); Tommy Svensson (Chalmers University of Technology,
Sweden)

Spectrum Pooling with Competitive Service Providers...169
Melina Muthuswamy (University of Pennsylvania, USA); Randall A Berry and Michael Honig
(Northwestern University, USA); Thanh Nguyen (Purdue University, USA); Vijay Subramanian
(University of Michigan, USA); Rakesh Vohra (University of Pennsylvania, USA)

Tuesday, December 14 14:00 - 15:30
S6: Spectrum Sharing

On Channel Estimation to Enable Fair Licensed Spectrum Sharing Between Two MNOs...177
Tianchen Wang and Raviraj Adve (University of Toronto, Canada)

Inter-Operator Spectrum Sharing Model and Economic Analysis...185
Maryam Mohseni and Raviraj Adve (University of Toronto, Canada)

Pilotless FS-FBMC for Flexible Spectrum Access and Sharing...193
Tien Dang Vo-Huu, Norbert Ludant and Triet Vo-Huu (Northeastern University, USA); Guevara Noubir
(Khoury College of Computer Sciences, USA)

Competitive Spectrum Allocation with Interference...203
Tyler Gamvrelis and Raviraj Adve (University of Toronto, Canada)

Secure Spectrum Sharing in MIMO-NOMA...213
Yue Qi and Mojtaba Vaezi (Villanova University, USA)

Wednesday, December 15 10:00 - 11:00
K3: Keynote 3: Prof. Nick Laneman

ADVANCING SPECTRUM SENSING, BIG DATA, AND COEXISTENCE THROUGH SPECTRUMX - AN NSF
SPECTRUM INNOVATION CENTER...N/A



Wednesday, December 15 11:00 - 12:30

S7: Novel Network Architectures

Complex Rotation-Based Linear Precoding for Physical Layer Multicasting and SWIPT...221
Xinliang Zhang and Mojtaba Vaezi (Villanova University, USA)

Spectrum Regulation in the Airborne Era: The Viewpoint of UAS-Based Services in 5G...228
Pekka Ojanen (Co-Worker Technology Finland, Finland); Seppo Yrj6la (Nokia & Centre for Wireless
Communications, University of Oulu, Finland)

Optimal Resource Allocation in Aerial Reconfigurable Intelligent Surface-Aided Communications for
Beyond 5G...237
Minh-Hien T. Nguyen (Queen's University Belfast, United Kingdom (Great Britain)); Emiliano Garcia-
Palacios (Queens University Belfast, United Kingdom (Great Britain))

Autoencoder-Based Communications with Reconfigurable Intelligent Surfaces...242
Tugba Erpek (Virginia Tech, USA); Yalin E Sagduyu (Intelligent Automation, Inc., USA); Ahmed
Alkhateeb (Arizona State University, USA); Aylin Yener (Pennsylvania State University, USA)

Wednesday, December 15 12:30 - 14:00

S8: Special Session: ML Network Automation and Control

Federated Deep Reinforcement Learning for the Distributed Control of NextG Wireless Networks...248
Peyman Tehrani (University of California Irvine, USA); Francesco Restuccia (Northeastern University,
USA); Marco Levorato (University of California, Irvine, USA)

Joint Compression and Offloading Decisions for Deep Learning Services in 3-Tier Edge Systems...254
Minoo Hosseinzadeh and Nathaniel Hudson (University of Kentucky, USA); Xiaobo Zhao (Uppsala
University, Sweden); Hana Khamfroush (University of Kentucky, USA); Daniel E. Lucani (Aarhus
University, Denmark)

Unveiling the Wireless Network Limitations in Federated Learning...262
Mumtaz Cem Eris (Istanbul Technical University, Turkey & Maxitech, USA); Burak Kantarci (University
of Ottawa, Canada); Sema Oktug (Istanbul Technical University, Turkey)

SoNaR: Software-Defined Network and Radio Framework for FANETs...268
Sultan Cogay, Talip Tolga Sari and Gokhan Secinti (Istanbul Technical University, Turkey)

Low-Cost Monitoring Device for Cold-Chain Using Edge Computing...274
Lucas de Araujo Wanderley Romeiro (University of Brasilia & Vitae, Brazil); Daniel Café and Demétrio
Filho (UNB, Brazil); Felipe Vasconcellos (UFBA, Brazil)



Wednesday, December 15 14:00 - 15:30
S9: Special Session: ROBUST AND EFFICIENT RF ML

IoTGAN: GAN Powered Camouflage Against Machine Learning Based loT Device Identification...280
Tao Hou (University of South Florida, USA); Tao Wang (New Mexico State University, USA); Zhuo Lu
and Yao Liu (University of South Florida, USA); Yalin E Sagduyu (Intelligent Automation, Inc., USA)

Multi-Antenna Pre-Processing for Improved RFML in Congested Spectral Environments...288
Regan Williamson and William C Headley (Virginia Tech, USA); Joseph Gaeddert (Virginia
Polytechnic Institute and State University, USA); Louis Beex (Advisor, USA); Alan J Michaels (Virginia
Tech & Hume Center for National Security and Technology, USA); William Clark IV, James McCollum,
Thomas Krauss, Derek Jenkins, Lauren Lusk, Megan O Moore, Tori Villemez, Daniel Jakubisin and
Alexandra Poetter (Virginia Tech, USA)

Robust Neural Network-Based Spectrum Occupancy Mapping...296
Abbas Termos (University of Notre Dame, USA); Bertrand Hochwald (Notre Dame University, USA)

Real-Time Wireless Transmitter Authorization: Adapting to Dynamic Authorized Sets with Information
Retrieval...302

Samurdhi Karunaratne and Samer Hanna (University of California, Los Angeles, USA); Danijela

Cabric (University of California Los Angeles, USA)

Neural Network Signal Processing for LTE Receiver Application...309
Amit Bhatia (BAE Systems, USA); Joshua Robinson (BAE Systems, Inc., USA); Joseph Carmack,
John Majewski and Scott Kuzdeba (BAE Systems, USA); Joe Farkas, Brandon Hombs and Tom Koch
(Signal Processing Technologies, USA)





