Fellow’s individual projects, including secondment plan
Table 13. Individual research projects 
	DR1 [KU Leuven] 
	PhD: Yes 
	Start: M7  
	Duration: 36M 
	Main deliverables: D4.1, D5.1-D5.4 

	Project Title and WP(s): Federated learning for aerial and terrestrial spectrum sensors, WP1 
Doctoral School Enrolment: KU Leuven Doctoral School 

	Objectives: To design a complete IoT sensing device capable of both local or connected sensing, in aerial or terrestrial settings, using hardware acceleration for machine learning at the edge. To design a scalable computing framework using federated learning, for spectrum analysis with sparse aerial sensors or dense terrestrial sensors. These applications have computational constraints (e.g., no BS with powerful capabilities involved when considering aerial sensors). To co-optimize the deep learning on the sensors and the telecom edge, for enhanced 3D spectrum use prediction (Obj1). 

	Expected results: Complete wideband sensor design with local computing capabilities at the edge. Scalable spectrum analysis framework using federated learning, allowing local learning with central coordination applicable to sparse aerial and dense terrestrial settings.   

	Milestones: Wideband sensor design with local feature computation capabilities (M24). Federated learning design for sparse or dense settings. Trade-off analysis between local and centralised computation for prediction (m1.1) (M42). 

	Planned secondment(s): 
· Ericsson (4 months, M13-M16): Data analysis and modelling for coexistence of terrestrial and non-terrestrial transmissions (KPI: joint conference paper) 
· RWTH (4 months, M25-M28): Co-optimization of spectrum prediction with aerial and terrestrial sensors, with M. Petrova (KPI: joint journal paper) 

	Exploitation potential: Follow-up projects targeting higher Technology Readiness Levels (EX1). Prototype commercialisation (EX4). 



	DR2 [CNIT] 
	PhD: Yes 
	Start: M7  
	Duration: 36M 
	Main deliverables: D4.1, D5.1-D5.4 

	Project Title and WP(s): Telecom infrastructure and spectrum sensing, WP1 
Doctoral School Enrolment: Doctoral School of University of Rome Tor Vergata (UNIRM) 

	Objectives: To identify what are the elements of edge infrastructures (e.g., resource allocation, anomaly detection, traffic forecast, SW/HW components) that can benefit from the availability of spectrum sensing information. To modify such elements to leverage this information to improve the quality of the service provided to users. To identify how to integrate spectrum sensing mechanisms in telecom edge infrastructure and how such mechanisms can be improved by leveraging edge infrastructure deployments, e.g., data aggregation (Obj2). 

	Expected results: Algorithms and architectures to leverage spectrum sensing measurements in telecom edge infrastructure mechanisms (e.g., anomaly detection, user and traffic pattern prediction and orchestration). Algorithms and architectures to support and/or improve spectrum sensing measurements and mechanisms in telecom edge infrastructures. 

	Milestones: The understanding of the elements of telecom edge infrastructures that could benefit from spectrum sensing information. Algorithms and architectures modification/design of the identified elements to improve user quality of service (M24). Improvements of spectrum sensing mechanisms leveraging telecom edge infrastructure (m1.2) (M42). 

	Planned secondment(s): 
· UNITN (4 months, M13-M16): Design of the algorithms in telecom edge infrastructures, with P. Casari (KPI: joint conference paper) 	Comment by Domenico Giustiniano: need to be updated. it has to be in industry, as we have already one in academia
· IMDEA (4 months, M24-M27): Spectrum sensing improvement with edge infrastructure, with J. Widmer (KPI: joint journal paper) 

	Exploitation potential: Follow-up projects targeting higher Technology Readiness Levels (EX1). Patents and licensing (EX3). 


 	Comment by Domenico Giustiniano: I see some overlap between DR2 and DR3; we need to make the distinction more clear
	DR3 [RWTH] 
	PhD: Yes 
	Start: M7  
	Duration: 36M 
	Main deliverables: D4.1, D5.1-D5.4

	Project Title and WP(s): Sensing-capable 6G radio access infrastructure, WP1 
Doctoral School Enrolment: Doctoral School of RWTH Aachen University (RWTH) 

	Objectives: To study and identify enablers for realizing and integrating a sensing functionality in the future RAN components. Study techniques for both data-driven and predictive dynamic spectrum allocation and sharing. Design agile radio resource allocation leveraging the knowledge from short- and long-term sensing information for improved data rates and decreased delay (Obj3). 	Comment by Domenico Giustiniano: this refers to cellular networks, right?

	Expected results: Energy efficient, low overhead and distributed sensing functionality implemented across radio network elements. Mechanisms and procedures for creating environment knowledge including spectrum and traffic patterns, and sharing the knowledge across the network. Agile resource allocation suited for variety of applications by leveraging short-term sensing and long-term spectrum information. 

	Milestones: Identification of sensing parameters, storing and processing of the data. Evaluating the accuracy and the complexity of the proposed sensing algorithm (M24). Prototyping and performance analysis of the sensing mechanism in a testbed of of-the-shelf APs or SDR-based gNBs. Design and showcasing an efficient resource allocation scheme using the sensing knowledge (m1.3) (M42). 

	Planned secondment(s): 
· KU Leuven (4 months, M12-M15): Design and evaluation of the sensing algorithms, with S. Pollin (KPI: joint conference paper) 
· Ericsson (4 months, M25-M28): Design of a sensing knowledge-based predictive resource allocation scheme, (KPI: journal paper) 

	Exploitation potential: Follow-up projects targeting higher Technology Readiness Levels (EX1). Prototype commercialisation (EX4). 


 
	DR4 [TU Delft] 
	PhD: Yes 
	Start: M7  
	Duration: 36M 
	Main deliverables: D4.1, D5.1-D5.4

	Project Title and WP(s): Multi-sensor and multi-band semi-supervised anomaly detection, WP2 
Doctoral School Enrolment: TU Delft 

	Objectives: To improve state-of-the-art algorithms for feature extraction, anomaly detection, and classification. To study how to incorporate expert feedback into a semi-supervised learning framework and how to run the framework on embedded devices. To combine heterogeneous data streams for wideband and narrowband cooperative and non-cooperative sensors (Obj4). 

	Expected results: A strategy for combining data or compressed features from multiple sensors. A framework for creating knowledge such as anomaly detection and classification based on that fused data. A strategy for including expert feedback in the anomaly detection and classification step. 

	Milestones: Wideband anomaly detection and classification using uncompressed data in the O-RAN edge. Semi-supervised anomaly detection with expert feedback (M24). Anomaly detection using data fusion of multiple heterogeneous and compressed features on embedded devices (m2.1) (M42). 	Comment by Domenico Giustiniano: why O-RAN and not RAN? it's not clear from the text, and currently in the proposal we don't make any reference to O-RAN. We would need to update accordingly, but we need some reason for that

	Planned secondment(s): 
· ACC (4 months, M13-M16): Algorithm design for federated anomaly detection and classification in the O-RAN edge and on embedded devices, with T. Moore (KPI: joint conference paper) 
· AlbanyU (4 months, M21-M24): Impact of expert feedback from telecom edge on the semi-supervised learning framework, with M. Zheleva (KPI: joint conference paper) 

	Exploitation potential: Follow-up projects targeting higher Technology Readiness Levels (EX1).


 
	DR5 [IMDEA] 
	PhD: Yes 
	Start: M7  
	Duration: 36M 
	Main deliverables: D4.1, D5.1-D5.4 

	Project Title and WP(s): Non-collaborative positioning of wireless transmitters in mobile environments and patterns of movements, WP2 
Doctoral School Enrolment: Doctoral School of Carlos III University of Madrid (UC3M) 

	Objectives: Design distributed algorithms to localise any wireless transmitter in mobile environments that does not collaborate (passive positioning). Study impact on waveform on positioning accuracy. Design of algorithms exploiting time and doppler, working with non-coherent receivers. Extraction of analytics from multiple target users (Obj5). 

	Expected results: Algorithms to passively localize radio signal transmitters with measured time, doppler and angle information. System evaluation of distributed localization algorithms in mobile environment with multiple users. Framework for inferring people movements from non-collaborative localization data. 

	Milestones: Methods for TDoA localization in embedded platforms using low-cost SDR. Methods for Doppler based localization in embedded platforms for mobile targets using low-cost SDR (M24). Localisation and analytics of several transmitters regardless of their band of operation assuming both static and moving targets (m2.2) (M42). 

	Planned secondment(s): 
· ESense (4 months, M15-M18): Design and implementation of localisation algorithms with IQ data collected from Electrosense network at different locations, with V. Lenders (KPI: joint journal paper) 
· RWTH (4 months, M26-M29): Localisation framework to extract patterns of people movements, with XX (KPI: joint conference paper) 

	Exploitation potential: Follow-up projects targeting higher Technology Readiness Levels (EX1). Prototype commercialisation (EX4). 



	DR6 [TID] 
	PhD: Yes 
	Start: M7  
	Duration: 36M 
	Main deliverables: D4.1, D5.1-D5.4

	Project Title and WP(s): Geo-statistical analysis of spectrum data for coverage/performance maps, WP2 
Doctoral School Enrolment: UC3M

	Objectives: To analyse large-scale data collected from spectrum sensing. To contrast network-side planned radio coverage with the actual experience of the end-users and build anomaly detection approaches, traffic and user patterns forecast, answer what-if questions regarding the network deployment, etc. to help radio planning teams. To design new approaches for building efficient and reliable measurement-based mobile coverage (Obj6). 

	Expected results: Data analytics approaches and estimation techniques for building efficient coverage and performance maps. Anomaly detection and predictions mechanisms approach to detect/predict deviations from the planned/expected radio coverage of real-world operators by contrasting the theoretical coverage with the end-user experience. Novel methodology for building radio coverage maps by controlling the network-side state with end-user measurements (e.g., drive tests from the operator, crowd datasets, etc.). 

	Milestones: Data analysis to understand the challenges for building reliable coverage maps (M24). Algorithm design for building radio coverage maps by controlling the network-side state with end-user measurement. Evaluation of the proposed approach using data from a real-world mobile network operator (m2.3) (M42). 

	Planned secondment(s): 
· UC3M (4 months, M14-M17): Analyse of big data collected from spectrum sensing, with P. Serrano (KPI: joint conference paper) 
· ESense (4 months, M23-M26): Algorithm design to build reliable mobile coverage, with V. Lenders (KPI: joint journal paper) 

	Exploitation potential: Follow-up projects targeting higher Technology Readiness Levels (EX1). Patents and licensing (EX3). 


 
	DR7 [CNIT] 
	PhD: Yes 
	Start: M7  
	Duration: 36M 
	Main deliverables: D4.1, D5.1-D5.4

	Project Title WP(s): Multi-band sensing, orchestration and anomaly detection in massive IoT deployments, WP3 	Comment by Domenico Giustiniano: better to use Massive IoT rather than IoE
Doctoral School Enrolment: Doctoral School of University of Trento (UNITN) 

	Objectives: To employ radio sensing algorithms to infer the status of distributed, heterogeneous massive IoT deployments, based on the joint analysis of spectral information from different RF bands. To implement orchestration policies for computation task allocation so as to optimize the performance of status inference, also considering the architecture of future RAN and Open-RAN infrastructure. To combine principles of network virtualization, optimization, sensor placement, and machine learning in order to achieve the above objectives (Obj7).	Comment by Domenico Giustiniano: same comment as above

	Expected results:  Algorithms and architectures to collect and make sense of distributed RF spectrum sensing data in order to infer the status and orchestrate distributed and massive IoT deployments. Algorithms for management based on inference from the sensed RF data. 

	Milestones: Lightweight spectrum analytics algorithms for the analysis of jointly sensed multi-band RF information, including correlation studies and feature extraction (M24). Actuation algorithms to exploit multi-modal RF analytics for orchestration and anomaly detection of massive IoT deployments (m3.1) (M42). 

	Planned secondment(s): 
· SLU (5 months, M11-M15): Optimization and scaling of sensing computation placement algorithms for anomaly detection, with F. Esposito (KPI: joint journal paper) 
· NEC (4 months, M23-M26): Design of a method to deploy, train and run machine learning models in an edge-to-fog continuum for flexible resource utilization in IoE contexts, with A. Garcia (KPI: joint conference paper) 

	Exploitation potential: Follow-up projects targeting higher Technology Readiness Levels (EX1). Patents and licensing (EX3). 



	DR8 [TU Delft] 
	PhD: Yes 
	Start: M7  
	Duration: 36M 
	Main deliverables: D4.1, D5.1-D5.4

	Project Title and WP(s): Drone-hosted mobile cells for 6G, WP3 
Doctoral School Enrolment: Doctoral School of Delft University of Technology (TU Delft) 

	Objectives: To propose an analytical model for the cell planning of drone-hosted mobile BSs based on user location and the coverage and interference map obtained from spectrum sensing, to achieve interference-free and pervasively high data rate for 6G networks in all possible scenarios. To study the trade-off between the physical adaptation (e.g., movement) of the BSs and the degradation of the system performance in mobile user scenarios. To study the impact of the quality of wireless backhaul on the performance of drone-hosted cells in scenarios when a fibre backhaul is not available. To experimentally demonstrate the feasibility of exploiting drone-hosted mobile cells for 6G networks (Obj8). 

	Expected results: A model on cell planning of drone-hosted mobile BSs that can achieve interference-free and pervasive line-of-sight communications in different scenarios. Insights into achievable gain versus overhead on infrastructure, especially drone movements. 

	Milestones: An accurate model for the cell planning of drone-hosted mobile BSs is derived. Tradeoff between BS location adaptation and cell performance (M24). Experimental feasibility demonstration of drone-hosted mobile cells for 6G with backhaul considerations (m3.2) (M42). 

	Planned secondment(s): 
· KU Leuven (4 months, M13-M16): Model design of cell planning of drone-hosted mobile BS, with S. Pollin (KPI: joint journal paper) 
· NEC (6 months, M27-M32): Impact of backhaul links on the mobile cell performance, with A. Saavedra (KPI: joint conference paper) 

	Exploitation potential: Follow-up implementation into the products of Ericsson and NEC (EX2). 


  
	DR9 [IMDEA] 
	PhD: Yes 
	Start: M7  
	Duration: 36M 
	Main deliverables: D4.1, D5.1-D5.4

	Project Title and WP(s): Electrosmog inference, WP3 
Doctoral School Enrolment: Doctoral School of Carlos III University of Madrid (UC3M) 

	Objectives: To measure the electromagnetic exposure using low-cost spectrum sensors. To design low-complexity algorithms that can work with IQ signals collected with sensors of bandwidth smaller than the one of the transmitters (such as 5G and beyond). To experimentally test the proposed solution on embedded devices (Obj9). 

	Expected results: Provide quantitative assessment of electromagnetic exposure with low-cost spectrum sensors. Design of analytics for inferring and forecasting the radio exposure. Proof of concept with prototype sensing real transmissions. 

	Milestones: Fundamental understanding of the limits of electromagnetic exposure measurements with embedded and software-defined spectrum sensors. Comparison of performance with respect to more traditional methods to measure the electrosmog (M24). Algorithms that fuse information from several sources to forecast the exposure (m3.3) (M42). 

	Planned secondment(s): 
· KU Leuven (4 months, M15-M18): Design of low-cost algorithms in customized hardware accelerators, with S. Pollin (KPI: joint conference paper) 
· TID (4 months, M26-M29): Measurement campaign with known transmission patterns of base stations, with A. Lutu (KPI: joint journal paper) 

	Exploitation potential: Follow-up implementation into the products of ESense (EX2). 


 
	DR10 [KU Leuven] 
	PhD: Yes 
	Start: M7 
	Duration: 36M 
	 Main deliverables: D4.1, D5.1-D5.4

	Project Title and WP(s): Safety-assurance of highly dependable interconnected systems, WP3 	Comment by Domenico Giustiniano: change to Industry 4.0 ?
Doctoral School Enrolment: KU Leuven Doctoral School 

	Objectives: To identify the possible risks and threads of using wireless connections for safety-critical applications in industry 4.0 and drones. To develop a systematic approach on how to react on a possible anomaly in the used spectrum for a safety-critical wireless connection. To apply and test the developed approach in industry-oriented case studies (Obj10). 

	Expected results: Risk analysis of the use of wireless connections in Industry 4.0 and drones. Comprehensive guidance document on how to react to a detected, possibly critical interferer in order to ensure safety and low-latency. Successful application of the systematic approach in an Industry 4.0 private wireless network case study and or drones. 

	Milestones: White paper on the safety risks of using wireless connections within Industry 4.0. Report describing the generic methodology on how to ensure safety when a possibly critical interferer is detected (M24). Demonstration of the methodology on an Industry 4.0 wireless network case study (m3.4) (M42). 

	Planned secondment(s): 
· TU Delft (4 months, M16-M20): Safety case of a drone hosted mobile cell, with Q. Wang (KPI: joint journal paper) 
· CityMesh (4 months, M25-M28): Methodology demonstration with an industry 4.0 case, with R. Leblon (KPI: joint conference paper) 

	Exploitation potential: Follow-up implementation into the products of CityMesh (EX2). 



