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6G-BRICKS main 
Objective

6G-BRICKS is a continuation of key ICT-20 and ICT-52 
B5G projects (MARSAL, MonB5G, RISE6G, REINDEER) 
joining forces with the aim to deliver the first truly 
modular end-to-end 6G experimentation platform in 
Europe. 

6G-BRICKS will structure the various architecture tiers 
around the concept of “LEGO Bricks”, delivering self-
contained modules with Open RAN APIs. 

This significantly lowers the barrier of entry to bring 
their breakthrough technologies for validation and 
experimentation in an end-to-end testbed, while 
increasing their maturity.
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6G-BRICKS overall architecture and network solutions
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Distributed CFmMIMO and 
Open RAN prototyping



6G-BRICKS delivers the first real-time CFmMIMO 
framework in Europe

• 6G-BRICKS delivers scalable (distributed) mmWave CF, 
OTA synchronisation and channel estimation available as 
6G building blocks, mapped to O-RAN components

• A Near-RT RIC framework with E2 API, Shared Data Layer 
(SDL) API, Enablement API, and management API are 
developed

• An xApp framework is implemented, so that 
experimenters can implement their own xApps to 
directly interact wit the

CF mMIMO Radio Resource Management via O-
RAN compliant xApps (Near-RT RIC)
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• A CF mMIMO RAN emulator is available to experimenters, such that they can test their xApps in 
emulation mode

• The experimenter can build an xApp which uses predefined scheduling, clustering, and precoding 
algorithms or can create own algorithms to meet its design feasibility. 

• Both UE and RAN can be controlled remotely through the ATH/ISI portal

CF mMIMO Radio Resource Management via 
O-RAN compliant xApps
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O-RAN compliant OpenRU
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• OpenRU development and integration
• Open RU implementation at a NI USRP 410 platform; integration with ISRD Near RT RIC
• O-RAN compliant, Split 8
• ADC/DAC, analog RF on RU
• RU extensions via RFNoC
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RIS Control x-Apps and Integration 
with OpenAirInterface



Near-RT RIC Framework for RIS control via xApps 
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• 6G-BRICKS supports the deployment 
of third-party xApps to control the 
RIS

• A Reflected Intelligent Surface (RIS)
control framework, including a RIS 
Service Model (SM) is available for 
xApps developers in order to 
implement RIS control algorithms on 
the top of the OpenAirInterface 
stack. 

• The RIS Service Model includes a 
high-level beam angle or a low-level
elements codebook support, up to 
the developer to choose. 



Integration and deployment of RIS
18.09.2024
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The measured level with RIS is more than 10 dB larger then the 
theoretical one: spurious reflection on the signal due to the 
environment and/or spurious RCS of the RIS 

Integration and testing: Testing with COTS UE, saw an improvement of 10 dB in RSRP compared to without RIS
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Explainable AI, Anomaly 
detection and Explanation for 6G



RAN Explainable Anomaly Prediction (XAP)

XAP framework workflow

• Main Innovation of the XAP framework: Integration of predictive AI with explainable reconstruction-based anomaly 
detection in an interpretable and visual monitoring pipeline aligning with zero-touch network management goals in 6G

• Key Functionality: Future network performance degradation is anticipated before it occurs by using performance KPIs 
collected from the 6G-Bricks facility, enabling early warning and proactive intervention

XAP Workflow
• Data Ingestion: Collected KPIs are streamed 

in real-time as time-series windows
• Forecasting: Each input window is passed 

through a deep learning LSTM-ED forecasting 
model that predicts the next KPI window 

• Anomaly Detection: The predicted KPIs are 
analyzed by a reconstruction-based 
Autoencoder model to detect potential 
anomalies in network performance 

• Explainability: The Explainability Module 
identifies the KPIs that mostly affect each 
detected anomaly

• Visualization & Logging: Anomalies and their 
explanations are visualized through Grafana 
and logged with timestamps for monitoring 
and offline analysis



Development and Testing of an LLM-enabled 
Vertical Trial Fault Explanator
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• The proposed LLM-enabled framework predicts performance violations related 
to running applications using AI. The XAI algorithm provides explanations, while 
the LLM generates a human-readable RCA response and corrects the anomalies.



Development and Testing of the LLM-enabled 
Vertical Trial Fault Explanator
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• The framework prevents SLA degradation by autonomously allocating CPU and 
RAM while offering textual explanations to users.
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