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System design based on Open RAN and AI-RAN research

dApps: Real-time Spectrum Sensing and Programmability

Flexible plug-and-play and real-time processing+control units for the next-generation
O-RAN architecture - extending to different spectrum systems
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Systems and abstractions to enable coexistence of multiple
workloads on the same infrastructure

M. Polese, N. Mohamadi, S. D'Oro, T. Melodia, "Beyond Connectivity: An Open Architecture for AI-RAN Convergence in 6G", arXiv:2507.06911 [cs.NI], 2025
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Vision for Spectrum Era 4: Shared Spectrum
and Infrastructure Pool

Sense Spectrum

Shared Infrastructure:
Highly Dynamic Closed-loop
Spectrum Sharing

Service Sharing

Programmable and white-box radios and software can enable multiplexing of different spectrum services on the
same (i) protocol stack, (ii) waveform, (iii) radio using the same portion of spectrum

P. Testolina, M. Polese, T. Melodia, "Sharing Spectrum and Services in the 7-24 GHz Upper Midband," IEEE Communications Magazine, 2024
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Thrust 2: Sharing Spectrum,
Infrastructure, and Services

Thrust 3: Policies and
Conflict Management For

Spectrum and
Infrastructure Sharing

Digital Twinning for Fast

Spectrum and Infrastructure Sharing Validation

Sharing with RF Sensing, RFI Modeling and Data-
Radionavigation, Radiolocation Driven Conflict Mitigation
Thrust 4: A Dynamic and Automated Research Platform for

Experimental Platforms for Open Spectrum Prototyping and Evaluation
Colosseum — O-RAN Digital Twin

Arena + PAWR + X5G: Production and Automated Private 5G

Open-RAN

Programmability Principles

Sharing Services:
Multiplex Spectrum
Services on Same
Waveform/Infra/Spectrum
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Policies and Conflict Management

Different spectrum services have heterogeneous requirements (duty cycles,
sensitivity to RFI, need for specific bands, etc). This thrust develops closed-loop
modeling solutions that inform automated policy generation
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P. Testolina, M. Polese, P. Johari, T. Melodia, "BostonTwin: the Boston Digital Twin for Ray-Tracing in 6G Networks", in Proceedings of the ACM Multimedia Systems Conference 2024 (MMSys '24), Bari, Italy, April 2024



