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About NSF RINGS  
The National Science Foundation’s Resilient & Intelligent NextG Systems (RINGS) program is dedicated to 
advancing research that could have a significant influence on the development of Next Generation (NextG) 
wireless, mobile communication, networking, sensing, and computing systems. The program aims to 
enhance the resilience of these networked systems. Modern communication devices and networks must 
support a wide array of critical services, and incorporate resilience through computation, coordination, 
and intelligent decision-making. 

Resilience, which encompasses security, adaptability, and autonomy, ensures robust network and 
computing capabilities that can adapt quickly and degrade gracefully under extreme operating conditions. 
The RINGS program drives innovative approaches to improve both resilience and performance across 
various aspects of NextG communications, networking, and computing systems. The program aims to 
surpass the current research portfolio within the individual participating directorates by emphasizing 
improvements in resilience and performance across all layers of the networking protocol and computation 
stacks. 

In this endeavor, the NSF is collaborating with the Office of the Under Secretary of Defense for Research 
and Engineering (OUSD R&E), the National Institute of Standards and Technology (NIST), and several 
industry partners. The program aims to fund collaborative team research that transcends traditional 
disciplinary boundaries to achieve its goals. 
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1 Event Overview 
The 2024 RINGS PI Meeting took place on July 9th thru the 11th at the IBM Thomas J. Watson Research 
Center in Yorktown Heights, New York. This two-and-a-half-day event aimed to nurture a community 
dedicated to advancing future networks and systems. It brought together researchers, industry partners, 
and experts from various fields to collaborate, exchange knowledge, and discuss the latest technology 
and research breakthroughs. The agenda featured interactive workshops, insightful presentations, 
informative poster sessions, brainstorming sessions, and engaging social events, all designed to foster in-
person connections within the RINGS community and provide research updates. 

Networking and a poster session offered valuable insights into innovation and the future of technology. 
Panel discussions facilitated the exchange of ideas and experiences among experts, while lightning talks 
provided quick summaries of key achievements and significant challenges in various research areas. 
Breakout group sessions allowed participants to engage in discussions on focused topic areas.  The event 
included 100+ in-person attendees from academia, industry, and government, as well as representatives 
from all RINGS partners.  

 

 
RINGS Community at the PI Event 
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Day 1 
8:00 – Continental Breakfast / Check-in  
 
9:00 – Welcome Opening Remarks & Theme Setting 
 
9:30 – Project Presentations: Sharing Research Results (3 parallel tracks) 
 
10:30 – Break  
 
11:00 – Project Presentations: Sharing Research Results (3 parallel tracks) 
 
12:30 – LUNCH   
 
1:30 – Project Presentations: Sharing Research Results (3 parallel tracks) 
 
2:30 – Poster Session /Break   
 
3:15 – Synthesis Panel / People’s Choice (single track) 
 
4:00 – GROUP Photos!  
 
4:15 – Poster Session 
 
Day 2 
8:00 – Continental Breakfast / Check-in  
 
8:30 – Plenary: NSF Post RINGS Interest, Questions, Prompts 
 
9:00 – Panel 1: Network Capabilities to Support Future Network Applications: 

Telesurgery/Medical, Ultra-Low Latency, AR/VR, etc. 
 
10:00 – Break 
 
10:15 – Panel 2: International, Inter-agency and Public-Private Partnerships in NextG 
 
11:00 – Breakout instructions and time to move to other room 
 
11:15 – Breakout Groups (4 parallel tracks) 
 
12:15 – Lunch Break & Posters 
 
1:15 – Panel 3: NextG Technology Frontiers 
 
2:15 – Breakout Groups Continued (same groups and rooms as AM) 
 
3:15 – Break 
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3:30 – Panel 4: Taming the Wireless Channel 
 
4:30 – Poster Session 

 
Day 3 
8:00 – Continental Breakfast / Check-in  
 
8:30 – Panel 5: Future Network Intelligence (AI) 
 
9:30 – Connection & Collaboration – Exploring Collaboration Opportunities 
 
10:00 – Break 
 
10:45 – Breakout Outbriefs (8-10 min debrief from each Breakout group) 
 
11:15 – Panel 6: NextG Academic Centers 
 
12:00 – Closing Remarks and Conference Wrap-Up 
 
12:30 – Box Lunches  
 
 
 
 
Afternoon Optional Session / IBM Bonus Content: 
 
1:30 – AI Ethics Research 
 
2:00 – Security Research at IBM 
 
2:30 – Hybrid Cloud Platform 
 
3:00 – Coffee Break 
 
3:15 – Panel: Generative AI for Communication Networks 
 
4:15 – Antennas to AI platform for Integrated Communications and Sensing 
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2 Day 1 – Sharing Research Results 
Note: Presentation recordings will be made available on the RINGS website. 

 

2.1 Opening Remarks 

 

The event was officially opened by Dan Ward (RINGS-VO), who 
emphasized the importance of sharing research results and 
networking opportunities over the next few days.  

Hussein Abouzeid (NSF)  also welcomed participants, highlighted 
the involvement of industry partners and agencies, and 
emphasized the event themes surrounding research results and 
future vision. 

 

George Tulevski gave logistical information about the IBM facility, including security protocols and 
amenities. He encouraged attendees to explore the Thinklab, which showcases IBM's latest technologies.  

Sudhir Gowda from IBM provided an overview of IBM and IBM 
Research, detailing their mission, global presence, and focus areas 
such as AI, hybrid cloud, quantum computing, and semiconductors. He 
emphasized IBM's commitment to open AI development and 
collaboration with academic and industry partners.  

 

 
 
 
 

2.2 Session 1 – Auditorium. Facilitator: Pelle Karlsson-Ericsson 
 l-RIM: Learning based Resilient Immersive Media-Compression, Delivery, and Interaction 

— Shiwen Mao (Auburn University) 
 Bumblebee: A Neural Network Transformer Architecture for Summarization and Prediction in 

Interactive XR Applications — Anthony Rowe (Carnegie Mellon University) 
 Deep Generative Models for Ultra High-Dimensional Next Generation Communication Systems 

— Jeffrey Andrews (University of Texas at Austin) 
 Provably Robust Machine Learning for Next Generation Cellular Networks — Deepak Vasisht 

(University of Illinois Urbana-Champaign) 
 

2.3 Session 1 - Think Lab. Facilitator: Kathy Ryall -RINGS-VO/MITRE 

 Ensuring Reliability in mmWave Networks — Christina Fragouli (University of California Los 
Angeles) 

 WISECOM – Wireless Integrated Sensing, Learning and Communication Networks — Nuria 
Gonzalez Prelcic (North Carolina State University) 

Dan Ward (MITRE) Hussein Abouzeid (NSF) 

Sudhir Gowda (IBM) George Tulevski 
(IBM) 
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 Mobility-driven Spectrum-Agile Resilient mmWave Communication Links for Unmanned Aerial 
Vehicle Traffic Management in the Sky — Kamesh Namuduri (University of North Texas) 
 

2.4 Session 1 - Conference Room 14-101. Facilitator: Bodhisatwa Sadhu (IBM) 

 Intelligent and Resilient Virtualization of Massive MIMO Physical Layer — Lin Zhong (Yale 
University) 

 Wideband NextG Tb/s mm-Wave Communication and Networking — Ali Niknejad (University of 
California Berkeley) 

 Resilient Wireless Systems for Future Uplink Traffic through Cell-Free, Loosely Coordinated Access 
— Krishna Narayanan (Texas Engineering Experiment Station) 

 Bringing Post-Quantum Cryptography to Large-Scale NextG Systems — Reza Azarderakhsh 
(Florida Atlantic University) 
 

2.5 Session 2 – Auditorium. Facilitator: Nageen Himayat (Intel Corporation) 

 Collaborative Inference and Learning between Edge Swarms and the Cloud — Sandeep 
Chinchali (University of Texas at Austin) 

 Learning-Enabled Ground and Air Integrated Networks (GAINs) — Lingjia Liu (Virginia 
Polytechnic Institute) 

 Scalable and Resilient Networked Learning Systems — Gustavo de Veciana (University of Texas 
at Austin) 

 Enabling Wireless Edge-cloud Services via Autonomous Resource Allocation and Robust Physical 
Layer Technologies — Eytan Modiano (Massachusetts Institute of Technology) 

 A Deep Reinforcement Learning Enabled Large-scale UAV Network with Distributed Navigation, 
Mobility Control, and Resilience — Yingbin Liang (The Ohio State University) 

 LARA: Layering for Active Resiliency and Awareness in Next-generation Wireless Networks 
— Tara Javidi (University of California San Diego) 
 

2.6 Session 2 – Think Lab. Facilitator: Erich Nahum (IBM) 

 Object-Oriented Video Analytics for Next-Generation Mobile Environments — Ravi Netravali 
(Princeton University) 

 Accelerating the NextG Protocols Definition to Code Generation with an Automatic and Secure 
Verification-Compilation Tool-Chain — Yan Chen (Northwestern University) 

 Power Resilient NextG Data Centers — Simon Peter (University of Washington) 
 Reshaping the Last Mile for High Availability and Resilience — Sylvia Ratnasy (University of 

California, Berkeley) 
 Deployable End-to-End Resilience for Critical Internet Applications via Modular Redundancy 

— Dan Rubenstein (Columbia University) 
 Resilient Delivery of Real-Time Interactive Services Over NextG Compute-Dense Mobile 

Networks — Andreas Molisch (University of Southern California) 
 

2.7 Session 2 – Conference Room 14-101. Facilitator: Rath Vannithamby (Intel) 

 REALTIME: Resilient Edge-cloud Autonomous Learning with Timely Inferences — Anand Sarwate 
(University of California, Berkeley) 
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 Walk For Resiliency & Privacy: A Random Walk Framework for Learning at the Edge — Salim El 
Rouayheb (University of California, Los Angeles) 

 Language-Agnostic Resilience Engineering at the Edge with WebAssembly — Ben Titzer 
(University of California, San Diego) 

 Resilient Edge Networks with Data-driven Model-based Learning — Yong Liu (University of 
California, Davis) 

 Enabling Joint Sensing, Communication, and Multi-tenant Edge AI for Cooperative Perception 
Systems — Kaikai Liu (San Jose State University) 
 

2.8 Session 3 – Auditorium. Facilitator: Alberto Valdes-Garcia -IBM 

 Internet of Things Resilience through Spectrum-Agile Circuits, Learning-Based Communications 
and Thermal Hardware Security — Marvin Onabajo (Northeastern University) 

 Robust and Resilient Wireless Networks using Next Generation Spectrum — Randall Berry 
(Northwestern University) 

 Enabling Data-Driven Innovation for Next-Generation Networks Via Synthetic Data — Giulia Fanti 
(Carnegie Mellon University) 

 Harnessing the Complexity of Modern Electromagnetic Environments for Resilient Wireless 
Communications — Steven Anlage (University of Maryland College Park) 
 

2.9 Session 3 - Think Lab. Facilitator: Dinesh Verma -IBM 

 Resilient and Low-Latency Networks for Situation Awareness in the Factory of the Future — Moe 
Win (Princeton University) 

 Resilient mmWave Networks via Distributed In-Surface Computing (mmRISC) — Kaushik 
Sengupta (Princeton University) 

 Massive Extended-Array Transceivers for Robust Scaling of All-Digital mmWave MIMO — Upanyu 
Madhow (University of California, Santa Barbara) 

 Just-in-Time Security: Adaptive Physical-Layer Security for NextG Low-Latency mmWave Wireless 
Networks — Matthieu Bloch (Georgia Institute of Technology) 

2.10 Session 3 - Conference Room 14-101. Facilitator: Rick Boivie -IBM 

 Resilience of NextG Communication Systems to Malicious Modification Attacks — Aria Nosratinia 
(University of Texas at Dallas) 

 Building Next Generation Resilient Wireless Systems from Unsecure Hardware — Sundeep 
Rangan (New York University) 

 Resilient Edge Ecosystem for Collaborative and Trustworthy Disaster Response (REsCue) — 
Satyajayant Misra 

 NextSec: Zero-Trust, Programable and Verifiable Security Transformation for NextG — Guofei Gu 
(Texas Engineering Experiment Station) 

 Coding over High-Frequency for Absolute Post-Quantum Security (CHAPS) — Muriel Medard 
(Massachusetts Institute of Technology) 
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2.11 Synthesis / People’s Choice Panel 

 

 
Synthesis Panel / People’s Choice 

The People’s Choice Panel was co-moderated by Murat Torlak (NSF) and Rath Vannithamby (Intel). This 
panel showcased a subset of projects as voted by the audience.  
 

 Gustavo de Veciana from the University of Texas at Austin discussed his project on Federated 
Learning and Network Resource Optimization, focusing on optimizing network resources to 
speed up convergence in machine learning through client sampling, lossy compression 
adaptation, and in-network aggregation.  

 Giulia Fanti from Carnegie Mellon University presented her work on using synthetic data to 
reduce data sharing barriers in networking, with applications in reducing observability costs and 
storing long-term network traces, while also addressing privacy requirements.  

 Deepak Vasisht from UIUC talked about the reliability of machine learning systems in wireless 
contexts, exploring adversarial attacks and vulnerabilities, and methods to improve training 
processes for more robust models, aiming to provide probabilistic guarantees for model 
performance.  

 Upamanyu Madhow from UC Santa Barbara highlighted his project on millimeter wave 
communication and massive parallelization of DSP, addressing packaging difficulties through a 
tiled approach and developing power-efficient hardware for high-frequency bands.  

 
Key discussions included combining projects for greater impact, addressing life or death consequences 
in machine learning systems, and the vision for transitioning projects beyond research. The panelists 
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emphasized the importance of industry collaboration facilitated by RINGS, which had a positive impact 
on their research.  

 

3 Day 2 - Roadmaps to the Future 
3.1 Plenary: NSF Post RINGS  

The plenary session focused on the future of research and 
development in next-generation networking, particularly beyond the 
RINGS program. The session began with an introduction emphasizing 
the importance of futuristic thinking, bold ideas, and addressing 
challenging questions. The National Science Foundation (NSF) is keen 
on understanding the community's research interests, priority areas, 
and effective research mechanisms. The session highlighted the 
importance of envisioning impactful technical advancements for the 
next 10-20 years and considering ideas that could change the world. 
The RINGS program, a significant public-private partnership, is 
nearing the end of its initial funding period, and there is a need to 
explore what's next. Key points discussed included the importance of 
international partnerships, particularly in the context of 6G and 
beyond, and the need for collaboration across countries. The session 

also touched on various technical challenges and research directions, such as AI and machine learning for 
networking, spectrum sharing, integrated sensing and communications, and security and privacy. NSF also 
emphasized the importance of industry partnerships and the need for continued collaboration to address 
these challenges. The session concluded with a call for input from the community to help shape the vision 
for future research programs, ensuring they are both focused and flexible enough to accommodate 
diverse and innovative ideas. 

 

3.2 Panel 1: Network Capabilities to Support Future Network Applications 

 
Moderator:  
 Omar Al Kalaa (FDA) 
 
Panelists: 
 Shiwen Mao (Auburn) 
 Michael Sullivan (Verizon) 
 Michael Beesley (Cisco) 
 Dan Fay (Microsoft Research) 
 Qi Duan (NIH) REMOTE 

 

 

 

 
The panel discussion focused on the requirements and challenges of future network applications, 

Hussein Abouzeid (NSF) 

Panel 1 
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particularly in the context of telesurgery, medical applications, and ultra-low latency AR/VR. Mr. Beesley 
discussed the need to analyze use case requirements for mobile networks, highlighting mobility's 
benefits and costs. Mr. Sullivan noted the challenges of adopting 5G in hospitals due to existing 
infrastructure, while Mr. Mao emphasized understanding specific application requirements and device 
interoperability. Mr. Duan addressed reimbursement challenges for AR/VR in healthcare and the role of 
cloud infrastructure in extending reach. The panelists explored the feasibility of providing end-to-end 
QoS, with Mr. Beasley pointing out technological tools for RAN and packet core slicing, and challenges at 
peering points and cloud data centers. Business and ecosystem considerations were discussed, 
emphasizing the need for mutually agreeable commercial constructs. Audience engagement included 
questions about medical technology approval cycles and network scalability, with panelists stressing 
collaboration among stakeholders and research opportunities. The session concluded with a call for 
future research and collaboration to integrate network capabilities with vertical applications, 
particularly in healthcare. Key points discussed included: 
 

Network Requirements and Gaps: The panelists emphasized the need to understand the specific 
requirements of each use case. They highlighted that not all applications, such as telesurgery, are 
best suited for mobile networks due to their need for stable, high-bandwidth connections, which 
are better served by fiber optics. 
 
Technological and Business Challenges: The discussion covered the technological challenges in 
providing end-to-end quality of service (QoS) and the business challenges related to the 
deployment and operation of network infrastructure. The need for better interoperability and the 
importance of understanding the verticals' specific needs were stressed. 

 
Regulatory and Reimbursement Issues: Dr. Duan highlighted the challenge of reimbursement for 
medical applications, which can hinder the adoption of new technologies. Dr. Al Kalaa from the 
FDA pointed out the importance of understanding the system's failure modes and mitigation 
strategies to ensure safety and effectiveness. 

 

Future Directions and Collaboration: The panelists discussed the need for collaboration 
between the telecom industry and verticals to create mutually beneficial business models and 
technological solutions. They also mentioned the potential role of federal intervention to 
standardize and incentivize the development of these solutions. 
 

Audience Engagement: The audience raised questions about the feasibility of end-to-end QoS, 
the role of AI in regulatory processes, and the integration of various stakeholders to address 
complex use cases like telesurgery and telehealth. 

This panel discussion was prepared or accomplished by Dr. Qi Duan in his personal capacity. The opinions expressed in this article are the Dr. 

Duan’s own and do not reflect the view of the National Institutes of Health, the Department of Health and Human Services, or the United States 

government. 

This panel discussion was prepared or accomplished by Dr. Omar Al Kalaa in his personal capacity. The opinions expressed in this article are the 

Dr. Al Kalaa’s own and do not reflect the view of the U.S. Food and Drug Administration, the Department of Health and Human Services, or the 

United States government. 
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3.3 Panel 2: International, Inter-agency and Public-Private Partnerships in NextG 

 

Moderator:  
 Hussein Abouzeid (NSF) 
 
Panelists:  
 Pekka Rantala (Finland) 
 Ali Khayrallah (Ericsson) 
 Kyle McEneaney (The Schmidt 
Family Foundation) 
 Kamlesh Kumar (India) 
 Ellen Zegura (NSF) 
 Jenny Majidyar (Swedish embassy)     

 
 
 

The panel discussed the importance and dynamics of collaborations in advancing NextG technologies. 
The panel included representatives from various sectors, including industry, government, and 
philanthropic organizations from the US, India, Sweden, and Finland. The panel explored international, 
inter-agency, and public-private partnerships in advancing NextG technologies. Participants discussed 
the significance of collaboration in developing 5G and 6G, emphasizing the role of industry, funding 
agencies, and international bodies. There was a focus on the importance of partnerships, with examples 
of countries like India and Sweden actively engaging in 6G development and international agreements. 
The conversation highlighted the philanthropic approach to connectivity and spectrum management, 
noting the challenges posed by geopolitical shifts and the need for global standards. Sustainability, 
affordability, and accessibility were identified as key priorities, with varying emphasis across different 
regions. The panelists agreed on leveraging existing collaboration frameworks and stressed the urgency 
of timely research to influence standards. Discussions also covered the role of government in fostering 
innovation and the potential for private sector-driven advancements in network infrastructure. The 
session concluded with reflections on the challenges and opportunities in creating effective partnerships 
for future communication technologies. 
 
Discussion was focused several key topics: 
 
Introductions and Perspectives: Panelists introduced themselves and shared their perspectives on the 
importance of partnerships in NextG research and development. They emphasized the need for 
collaboration across borders and sectors to drive innovation and address global challenges. 

 
NSF's Role and Collaborations: NSF highlighted the agency's commitment to collaborations, both 
domestic and international, and the relatively new but growing emphasis on partnerships with industry 
and philanthropic organizations. 

International Efforts: Representatives from India, Sweden, and Finland discussed their respective 
countries' efforts in promoting research and development in 5G and 6G technologies. They mentioned 
various funding initiatives, international agreements, and collaborative programs aimed at advancing 
NextG technologies. 

Panel 2 
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Philanthropic Contributions: Schmidt Futures discussed the role of philanthropic organizations in filling 
gaps that other entities might not address. He emphasized the importance of being catalytic, 
consequential, and counter-cyclical in their efforts to support public benefit applications of technology. 

Geopolitical and Security Considerations: Ericsson discussed the shifting global geopolitical landscape 
and its impact on network infrastructure and standards. He highlighted the importance of research and 
development in 5G and 6G, and the challenges posed by differing national standards. 

Sustainability and Accessibility: The panel discussed the importance of sustainability, affordability, and 
accessibility in NextG technologies. They noted that different countries prioritize these aspects differently, 
but international collaborations could help address these challenges more effectively. 

Government and Market Dynamics: The panel debated the role of government regulation versus market-
driven solutions in advancing NextG technologies. They discussed the potential need for government 
mandates in areas like spectrum management and energy efficiency, while also recognizing the role of 
market incentives in driving innovation. 

Audience Engagement: The panelists responded to audience questions about the effectiveness of 
government mandates, the role of industry in driving innovation, and the importance of learning from 
successful use cases of 5G. Overall, the panel underscored the critical role of international, inter-agency, 
and public-private partnerships in advancing NextG technologies, while also highlighting the challenges 
and opportunities in achieving global collaboration and innovation. 

 

3.4 Breakout Group - Network Capabilities to Support future Network Applications & 
Future Network Intelligence. Facilitator: Dinesh Verma -IBM 

This breakout session focused on the role of AI in the future of networks, particularly with the advent of 
Gen AI and its implications for network operations and security. The group discussed the evolving 
definition of networks, considering factors like edge computing and semantic networks. They debated the 
need for networks to adapt to various scenarios, including complete disconnection and power outages, 
and how AI could help manage these situations. Topics included: 

Network Evolution: The definition of networks is changing with advancements like Gen AI and edge 
computing. 

Security and AI: AI can both enhance network operations and pose security risks. 

Future Applications: Identifying future applications that will drive network design, such as immersive 
3D experiences and digital agriculture. 

Interoperability and Accessibility: The need for networks to be interoperable and accessible, treating 
connectivity as a human right. 

Technical and Economic Challenges: Balancing technical solutions with economic feasibility, and the 
role of AI in making networks more autonomous and cost-effective. 

Environmental Considerations: The importance of designing networks with disposability and 
environmental impact in mind. The session concluded with a consensus on the importance of 
considering a wide range of applications and the need for networks to be intelligent, resilient, and 
environmentally sustainable. 
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During the second session on this topic, discussion centered on the evolving role of AI in network 
operations, highlighting both its potential to enhance efficiency and the security challenges it poses. 
Participants debated the future definition of networks, considering advancements like edge computing 
and semantic networks. The conversation also touched on the changing network ecosystem, questioning 
the roles of traditional providers and the impact of edge computing on cloud services. Expanding key 
performance indicators (KPIs) to include dependability, especially for mission-critical applications, was 
emphasized. The concept of "Network++" was introduced, focusing on resilience in disconnected 
scenarios. The potential of large language models (LLMs) to aid in network management was considered, 
alongside the role of edge processing in reducing data costs. There was a proposal to design networks 
with a focus on AI capabilities, leveraging AI for optimization. The need for affordable, energy-efficient 
solutions to provide ubiquitous connectivity, particularly in underserved regions, was stressed. 
Interoperability and accessibility were deemed crucial, with an emphasis on collaboration among 
stakeholders. The group expressed interest in intelligent networks that dynamically adjust to meet KPIs 
and inform users of capabilities. Emerging applications, such as immersive video experiences and digital 
agriculture, were identified as future drivers of network innovation. Additionally, the environmental 
impact and disposability of network devices were highlighted. The session concluded with a consensus on 
the complexity of solving network challenges, requiring a blend of technical, economic, and social 
solutions, with AI playing a key role in improving dependability and affordability. 

 

3.5 Breakout Group - Joint Sensing and Communications. Facilitator: Eric Wang -
Ericsson 

The breakout session focused on the topic of integrated communication and sensing, particularly in the 
context of 6G technology. The morning session covered the background and growing interest in this area, 
discussing the potential for integrated communication sensing in 6G, operational bands, and various 
deployment scenarios. Key use cases mentioned included passive radar sensing, object detection, e.g. 
drone detection, positioning and localization, spectrum sharing, and enhancing communication through 
sensing. In the afternoon, the group aimed to identify important problems, research directions, and 
formulate recommendations. During the second session, discussion focused on integrated 
communication sensing, exploring its relevance in current and future technology landscapes. The 
conversation began with an overview of the 3GPP's release timelines, highlighting the inclusion of 
integrated communication and sensing and the anticipated 6G studies in future releases. Participants 
discussed the role of standard bodies in facilitating integrated communication sensing across various 
frequency bands, emphasizing the importance of spectrum sharing and coexistence with DoD 
applications. The discussion also touched on the challenges of implementing integrated sensing, such as 
the need for new radio technologies and the potential for utilizing existing infrastructure. Various sensing 
modalities, including passive radar and vehicular sensing, were considered, along with the potential for 
improving spectral efficiency and operational capabilities. The group explored potential use cases, such 
as enhancing security in stadiums and providing valuable data for infrastructure planning. The 
conversation concluded with considerations of the business implications, particularly the potential for 
generating new revenue streams for operators through enhanced services and applications. 

 Key recommendations included: 

Benchmarks and Datasets: Establishing benchmarks and datasets for objective evaluation of 
algorithms, similar to what has been done in the machine learning community. 
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Quality of Service Framework: Developing a quality-of-service framework for sensing to ensure 
consistent and comparable results. 

Proof of Concept and Test Beds: Encouraging the development of proof-of-concept setups and access 
to test beds to validate and compare algorithms in real-world scenarios. 

Ground Truth Data: Emphasizing the importance of having ground truth data for validating sensing 
capabilities. Additional research topics discussed included channel modeling for sensing, making 
sensing systems resilient to spoofing, and the concept of network sensing. The session concluded with 
a consensus on the importance of these recommendations and the need for further research and 
development in these areas over the next 2-3 years to influence the initial releases of 6G technology. 

 

 

3.6 Panel 3: NextG Technology Frontiers 

 

 Keynote: Dr. Thomas 

Rondeau OUSD (R&E) 

 
Moderator: 
 Hussein Abouzeid (NSF) 
Panelists: 
 Nada Golmie (NIST)   
 Sudharman Jayaweera (NSF)   
 Jaydee Griffith (NTIA) 
 Sridhar Kowdley (DHS) 

 

 

 

 

 

 

 

The "NextG Technology Frontiers" panel, featured a keynote by Dr. Thomas Rondeau, Principal Director 
of FutureG at the Office of the Under Secretary of Defense for Research and Engineering (OUSD(R&E)). 
Dr. Rondeau discussed the Department of Defense's (DoD) focus on 5G and 6G technologies, emphasizing 
the importance of collaboration with commercial industries to advance, adopt, adapt, and innovate these 
technologies for national security. He highlighted the need for ubiquitous secure and instant access 
secure, ubiquitous access the integration of non-terrestrial networking, and the potential of 6G 
technologies. Dr. Rondeau also touched on the DoD's efforts in various areas, including dual-use 
technologies, expeditionary and tactical communications, smart resilient logistics, and integrated sensing 
and communications (ISAC). He mentioned ongoing collaborations with NATO and the importance of 
workforce development in these technological areas.  The most impactful future technology challenges, 
such as achieving ubiquitous service and integrating heterogeneous access to spectrum were also 

Panel 3 



 

17 

discussed. Panelists explored the need for a market-driven approach to incentivize investments in these 
technologies. The discussion highlighted the potential of software-driven advancements in 5G and 6G, the 
importance of developing integrated 5G modems in end-user devices, and the need for a more modular 
and interoperable approach to telecom infrastructure. The panelists also addressed workforce 
development challenges, emphasizing the need for increased funding, awareness, and collaboration 
between academia, industry, and government to build a robust pipeline of skilled professionals in the field 
of advanced communications. 

 
 

3.7 Panel 4: Taming the Wireless Channel  

 

Moderator:  
 Huaiyu Dai, NSF 
 
Panelists 

 Brent Josefiak (L3 Harris) 

 Puneet Sharma (Hewlett Packard 

Labs) 

 Jim Baldo (George Mason University) 
 

 

 

 
 
 
 

 
 

 
The panel featured discussions on various aspects of next-generation wireless communication, focusing 
on the challenges and opportunities in taming the wireless channel. Key points discussed included: 

 
Millimeter Wave and Sub-Terahertz Channels: The panelists debated the potential and challenges of 
millimeter wave and sub-terahertz channels for next-generation networks. They noted the industry's 
mixed feelings about millimeter wave, emphasizing the need for spatial understanding and control 
information to facilitate highly directional communications. 

Energy Consumption and Sustainability: The discussion highlighted the importance of optimizing 
energy consumption in next-generation networks. The panelists suggested using AI for network 
management, energy harvesting, and considering the carbon footprint of energy sources. 
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AI in Wireless Networks: The panel explored the integration of AI in wireless networks, discussing the 
need for edge computing, data pre-processing, and network slicing. They emphasized the importance 
of a holistic approach, combining compute and communication to achieve AI outcomes. 

Data for AI: The panelists debated the merits of measurement campaigns versus AI-generated data 
for training AI models in wireless networks. They suggested a hybrid approach, combining real-world 
data with AI-generated data to develop robust models. 

Resilience and Security: The panel discussed the need for enhanced physical layer security in next-
generation networks, especially against adversaries equipped with AI capabilities. They highlighted 
the importance of protocol hardening, spatial techniques like beamforming, and using passive 
elements like meta-surfaces for security. 

Sensing and Spectrum Management: The panelists addressed the role of sensing technologies in 
managing spectrum efficiently and detecting interference. They suggested integrating spectrum 
awareness into commercial and government devices and using AI for real-time spectrum 
management. The session concluded with a Q&A segment, where audience members raised 
additional points about spectrum interference, security, and the role of sensing technologies. The 
panelists emphasized the need for a comprehensive approach, combining various technologies and 
strategies to address the challenges of next-generation wireless communication. 

4 Day 3 – Collaboration Opportunities 

4.1 Panel 5: Future Network Intelligence 
 

Moderator: 

 Murat Torlak (NSF) 
Speaker: 

 Walter Willinger (NIKSUN) 

Panelists: 

 Nageen Himayat (Intel)  
 Kuntal Chowdhury (NVIDIA) 
 Junyi Li (Qualcomm) 
 Emad Farag (Samsung) 
 

 

 

 

 

 
The panel focused on the role of AI in enhancing network intelligence. The session began with Walter 
Willinger, Chief Scientist at NIKSUN, discussing the limitations of the current machine learning (ML) 
pipeline used in networking. He highlighted that while AI has been applied in networking for over a 
decade, the standard ML pipeline often results in models that are not generalizable, explainable, or 
trustworthy for network operators. Walter emphasized the need for a new pipeline that focuses on 
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understanding causality and includes a closed-loop system for continuous improvement. The panelists, 
including experts from Intel Labs, NVIDIA, Qualcomm, and Samsung Research America, discussed various 
aspects of AI in networking. They acknowledged that current networks already have significant 
intelligence but identified gaps such as the lack of holistic evaluation methodologies, data harmonization, 
and the need for more integrated and explainable AI solutions. They also noted the importance of edge 
intelligence and the potential benefits of AI in areas like network energy saving, mobility optimization, 
and beam management. Audience questions touched on the challenges of data sharing and 
harmonization, the need for synthetic data generation, and the role of digital twins in simulating disaster 
scenarios. The panelists agreed that while there is a lot of research on decentralized networks and device-
to-device communication, commercial adoption and standardization are lagging. They emphasized the 
importance of proactive planning and simulation to prepare for emergency situations. The session 
concluded with a call for higher standards in AI research and the need for models that are generalizable, 
explainable, and trustworthy. The panelists also highlighted the importance of keeping humans in the loop 
to ensure effective and efficient AI deployment in networking. 

 

 

4.2 Partner & Sponsor Sidebar. Facilitator: Hussein Abouzeid (NSF) 

The meeting discussed the RINGS program, focusing on collaboration with partners and sponsors. There 
was mention of ongoing discussions about future programs and the importance of resilience and 
intelligence in AI and ML research. Hussein highlighted the need for partnerships and the potential for 
follow-on programs like future of RINGS. The discussion covers the involvement of partners in the 
solicitation process, decision-making, and post-award engagement. Hussein noted that contributions 
from partners vary and that the program seeks both funding and active participation. 
 
Also discussed is the importance of use cases and the interest from other agencies in driving research 
and demonstrating impact. The legal and logistical aspects of collaboration, including the need for 
Memorandums of Understanding (MOUs) was addressed. They emphasized the importance of having 
MOUs in place before finalizing the program and the role of partners in the review and evaluation 
process. The group acknowledged the urgency of aligning with industry timelines, particularly in the 
context of 6G standardization. They discussed the potential for the future to include different tracks 
within the same program to accommodate various interests and funding levels. The discussion also 
touched on the importance of data sharing and the challenges associated with accessing data for 
research. In addition, data sharing could be encouraged as a review criterion in the future NextG 
programs. Attendees were invited to share feedback and reminded of the importance of collaboration 
and timely input from stakeholders. 
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4.3 Breakout Group Out-Briefs  
 

Facilitators from four breakout groups summarized 
their discussions, focusing on future network 
applications and intelligence over the next 5-10 
years. Key points included the cyclical nature of 
network design (centralized vs. decentralized), the 
impact of various applications (both frivolous and 
serious), and the diversity of network KPIs. Despite 
known technical solutions, practical challenges 
persist due to legacy systems and ecosystem 
constraints. 
   
 The consensus was that future networks will 
integrate new technologies like AI and IoT, creating a 

different infrastructure. Recommendations included recognizing access to information as a human right 
and leveraging generic techniques to apply known solutions effectively. 

 

4.4 Panel 6: NextG Academic Centers  

Moderator:  
 Eric Wang (Ericsson) 
 
Panelists 
 Shivendra Panwar (NYU) 
 Gustavo De Veciana (UT Austin) 
 Yasaman Ghasempour (Princeton University) 
 Ismael Guvenc (NC State University) 
 

 

 

 

 

 

The panel discussion on "NextG Academic Centers" featured four professors from various universities 
discussing their research focuses and goals related to 6G technology. Each professor introduced their 
respective 6G focused research centers and highlighted their unique research areas. The discussion also 
touched on the challenges of monetizing 5G and potential strategies for 6G, such as focusing on latency, 
energy efficiency, and new use cases like sensing. The panelists highlighted the importance of 
experimentation and test beds to transition academic research into practical applications. They also 
discussed the potential of differentiated services and the need for innovative business models to drive 
industry growth. The session concluded with questions from the audience, where the panelists shared 
successful technologies from their centers and discussed the balance between energy efficiency and 

Mark Wegman-IBM 
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innovation. The importance of industry-academia collaboration and the role of policy in shaping the future 
of 6G were also emphasized. 

 

Shivendra Panwar (NYU): Focuses on terahertz propagation, RFIC devices, and applications like 
360 video and edge networking. 

Gustavo De Veciana (University of Texas at Austin): Covered AI in wireless systems, new 
spectrum topologies, pervasive sensing, and open networks. 

Yasaman Ghasempour (Princeton University): Emphasized foundational topics from RF to 
terahertz circuits, intelligent compute, communication, and policy issues. 

Ismail Guvenc (NC State University): Works on SDR experiments in sub-6 GHz and millimeter-
wave bands, spectrum sharing, and the NSF AERPAW platform for experimentation with drones, 
advanced wireless systems, and autonomy 
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5 Appendix 
5.1 Research Project List 

  

Title Organization Principal  Investigator 

A Deep Reinforcement 
Learning Enabled Large-scale 
UAV Network with 
Distr ibuted Navigat ion,  
Mobil ity  Control ,  and 
Resil ience 

Ohio State University Yingbin Liang 

Accelerating the NextG 
Protocols Definit ion to Code 
Generation with an 
Automatic and Secure 
Verif icat ion-Compilation 
Tool-Chain  

Northwestern 
University 

Yan Chen 

Bringing Post-Quantum 
Cryptography to Large-Scale 
NextG Systems 

Florida Atlant ic 
University 

Reza Azarderakhsh 

Building Next Generation 
Resil ient Wireless Systems 
from Unsecure Hardware 

New York University  Sundeep Rangan 

Bumblebee: A Neural 
Network Transformer 
Architecture for 
Summarization and 
Prediction in Interactive XR 
Applications 

Carnegie-Mellon 
University 

Anthony Rowe 

Coding over  High-Frequency 
for  Absolute Post-Quantum 
Security (CHAPS) 

Massachusetts 
Institute of 
Technology 

Muriel Medard 

Collaborative Inference and 
Learning between Edge 
Swarms and the Cloud 

University of Texas 
at Austin 

Sandeep Chinchali  

Deployable End-to-End 
Resil ience for Cr it ical 
Internet Applications v ia 
Modular Redundancy 

Columbia University  Dan Rubenstein 

Enabling Data-Driven 
Innovation for  Next-

Carnegie-Mellon 
University 

Giulia Fant i  
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Generation Networks Via 
Synthetic Data 

Enabling Joint Sensing,  
Communication , and Mult i-
tenant Edge AI for  
Cooperative Perception 
Systems 

San Jose State 
University 
Foundation 

Kaikai Liu 

Enabling Wireless Edge-cloud 
Services via Autonomous 
Resource Allocation and 
Robust Physical Layer 
Technologies 

Massachusetts 
Institute of 
Technology 

Eytan Modiano 

Ensuring Reliabi l ity  in 
mmWave Networks 

University of 
Cali fornia-Los 
Angeles 

Christina Fragoul i  

Harnessing the Complexity of 
Modern Electromagnetic 
Environments for  Resil ient 
Wireless Communications  

University of 
Maryland, Col lege 
Park 

Steven Anlage 

Intell igent and Resil ient 
Vir tual izat ion of Massive 
MIMO Physical Layer  

Yale University  Lin Zhong 

Internet of Things Resil ience 
through Spectrum-Agile 
Circuits , Learning-Based 
Communications and 
Thermal Hardware Security 

Northeastern 
University 

Marvin Onabajo 

Just- in-Time Secur ity :  
Adaptive Physical-Layer  
Secur ity for NextG Low-
Latency mmWave Wireless 
Networks 

Georgia Tech 
Research 
Corporation 

Matthieu Bloch 

l-RIM: Learning based 
Resil ient Immersive Media-
Compression, Delivery , and 
Interaction 

Auburn University Shiwen Mao 

Language-Agnostic 
Resil ience Engineer ing at the 
Edge with WebAssembly 

Carnegie-Mellon 
University 

Heather  Mil ler 

LARA: Layer ing for Active 
Resil iency and Awareness in 

University of 
Cali fornia-San Diego 

Tara Javid i  
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Next-generation Wireless 
Networks 

Learning-Enabled Ground and 
Air  Integrated Networks 
(GAINs) 

Virginia Polytechnic 
Institute and State 
University 

Lingjia Liu  

Massive Extended-Array 
Transceivers for  Robust 
Scaling of All-Digital 
mmWave MIMO 

University of 
Cali fornia-Santa 
Barbara 

Upamanyu Madhow 

Mobil ity-driven Spectrum-
Agile Resil ient mmWave 
Communication Links for 
Unmanned Aerial Vehicle 
Traff ic Management in the 
Sky 

University of North 
Texas 

Kamesh Namuduri 

NextSec: Zero-Trust ,  
Programmable and Ver ifiable 
Secur ity Transformation for 
NextG 

Texas A&M 
Engineering 
Experiment Station 

Guofei Gu 

Object-Oriented Video 
Analytics for Next-
Generation Mobile 
Environments  

Princeton University  Ravi Netravali  

Power Resil ient NextG Data 
Centers 

University of 
Washington 

Simon Peter 

Provably Robust Machine 
Learning for Next Generation 
Cellular  Networks 

University of I l l inois  
at Urbana-
Champaign 

Deepak Vasisht 

REALTIME: Resil ient Edge-
cloud Autonomous Learning 
with Timely Inferences 

Rutgers University 
New Brunswick 

Anand Sarwate 

Reshaping the Last Mile for 
High Availabi l ity  and 
Resil ience 

University of 
Cali fornia-Berkeley 

Sylvia Ratnasamy 

Resil ience of NextG 
Communication Systems to 
Malic ious Modification 
Attacks 

University of Texas 
at Dal las  

Aria Nosratin ia 
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Resil ient and Low-Latency 
Networks for Situation 
Awareness in the Factory of 
the Future 

Massachusetts 
Institute of 
Technology 

Moe Win 

Resil ient Delivery of Real-
Time Interactive Services 
Over  NextG Compute-Dense 
Mobile Networks 

University of 
Southern Californ ia 

Andreas Molisch 

Resil ient Edge Ecosystem for  
Collaborative and 
Trustworthy Disaster 
Response (REsCue) 

New Mexico State 
University 

Satyajayant Misra 

Resil ient Edge Networks with 
Data-dr iven Model-based 
Learning 

New York University  Yong Liu 

Resil ient mmWave Networks 
via Distr ibuted In-Surface 
Computing (mmRISC) 

Princeton University  Kaushik Sengupta 

Resil ient Wireless Systems 
for  Future Uplink Traffic 
through Cell-Free,  Loosely 
Coordinated Access 

Texas A&M 
Engineering 
Experiment Station 

Krishna Narayanan 

RINGS:Deep Generative 
Models for  Ultra High-
Dimensional Next Generation 
Communication Systems 

University of Texas 
at Austin 

Jeffrey Andrews 

Robust and Resil ient 
Wireless Networks using 
Next Generation Spectrum 

Northwestern 
University 

Randall  Berry 

Scalable and Resilient 
Networked Learning Systems 

University of Texas 
at Austin 

Gustavo de Veciana 

Walk For Resil iency & 
Privacy: A Random Walk 
Framework for Learning at 
the Edge 

Rutgers University 
New Brunswick 

Salim El Rouayheb 

Wideband NextG Tb/s mm-
Wave Communicat ion and 
Networking 

University of 
Cali fornia-Berkeley 

Ali  Niknejad 

WISECOM – Wireless 
Integrated Sensing, Learning 

North Carolina State 
University 

Nuria Gonzalez Prelcic  
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and Communication 
Networks 

 

5.2 Research Project Quad Charts 
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