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It enables AI-driven 
traffic management 
and anomaly 
detection.

AI-RAN utilizes real 
and synthetic data to 
improve AI model 
training.

AI-RAN integrates AI 
into the Radio Access 
Network to optimize 
performance.

AI-RAN enhances 
network optimization 
and automation, 
reducing manual 
intervention.

AI-RAN: Accelerating AI Development for RAN 
Optimization and Automation

What is AI-RAN?
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AI-RAN Goal: The Evolution of Telecom Networks into AI Platform
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AI/ML in 5G RAN and Air Interface

• Channel State Prediction: Neural networks improve link performance by predicting 
Channel State Information (CSI).
• Beamforming Optimization: AI models enhance directional transmissions, 
especially in mmWave communications.
• Scheduling & Handovers: Reinforcement learning optimizes resource allocation 
and ensures seamless mobility management.
• Energy Efficiency: Dynamic power adjustments reduce energy consumption without 
compromising Quality of Service .
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AI/ML in RAN Layer 2 & Layer 3

• Handover Prediction: Models like RNNs and LSTMs forecast UE movement for 
proactive handover decisions. 
• Intercell Coordination: Algorithms minimize interference and balance traffic across 
cells dynamically.
• RAN Intelligent Controllers: Near-real-time and non-real-time RICs deliver actionable 
insights for smarter network operations.
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AI/ML in Network OSS and Automation

• Predictive Analytics: Supervised learning predicts faults and forecasts demand for capacity planning. 
• Self-Healing Networks: Unsupervised learning detects anomalies and automates fault resolution. 
• Service Assurance: Real-time analytics ensure optimal performance and faster issue resolution. 
• Security Management: Behavioral analysis and threat detection enhance network security. 
• Customer Experience: Virtual assistants and churn prediction improve user satisfaction and retention. 
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AI-ML in 5G
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5G Network Operation Support System
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Reinforcement Learning
for Telecom RAN

Operation Management
(FCAPS)
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AI Data Management Challenges in Telecom Networks
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Data Silos Solution
Implement federated data platform, using AI-driven data lakes, to consolidate and 
normalize network data across departments.

01

Real-Time AI Processing
Deploy edge AI processing at distributed locations, utilize low-latency AI inferencing 
models for real-time network adaptability.

02

Data Ingestion & Preprocessing
Use automated data pipelines, AI-driven cleaning and augmentation techniques to 
ensure quality datasets and leverage synthetic data.

03

Compliance and Regulatory Adherence
Embed privacy-preserving AI techniques and governance frameworks to comply with 
GDPR, CCPA, and telecom regulations.

04

Solutions
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03
The cost of data collection and 
annotation is significant, 
slowing down AI adoption.

02
Data privacy laws (e.g., GDPR, 
CCPA) restrict data sharing 
and utilization.

01
AI models require large, high-
quality datasets, which are 
often scarce.

04
Raw data is often unstructured, 
vendor specific and requires 
extensive preprocessing 
before AI training.

The Challenge of Data Quality
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Data Quality

Synthetic 
Data

Collaborati
ve Open 

Data

Automated 
Data 

Pipelines

Federated 
Learning

Establishes industry-wide 
standards for dataset curation, 
annotation, and sharing.

Collaborative Open Data

Streamlines preprocessing of 
unstructured, vendor-specific data, 
improving efficiency and quality 
through AI-driven cleaning, labeling, 
and augmentation techniques.

Automated Data Pipelines

AI training decentralized, compliant, 
improves models, preserving privacy 
and mitigating regulatory risk by 
training across datasets

Federated Learning

Supplements real-world data, ensuring 
privacy (GDPR, CCPA) by simulating 
network conditions, training AI models 
effectively without accessing sensitive 
telecom data.

Synthetic Data Generation

Solutions
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AI/ML System Integration Challenges 
in Telecom Networks
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Solutions

Streamlining AI/ML Integration in AI-RAN

Implement standardized APIs 
aligned with 3GPP to ensure 
interoperability between 
different ...

Standardized APIs and 
frameworks

Foster collaboration to 
ensure AI research aligns with 
practical telecom needs and 
streamline  ...

Industry-academia 
collaboration

Create unified, well-structured, 
and regularly updated technical 
guides, emphasizing security 
best practic ...

Unified Technical 
Guides

Consider hybrid and edge cloud 
deployments for performance, 
cost, and scalability balance in AI-
RAN  ...

Hybrid and Edge 
Deployment

Optimize AI workloads for 
distributed environments 
using containerization and 
orchestration ...

Cloud-Native 
Optimization

Deploy automated CI/CD 
pipelines and AI-driven 
validation tools to overcome 
testing complexities  ...

Automated Testing
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AI ML Model Development Framework in AI-RAN

To streamline data-driven AI integration in Radio Access Networks for 
enhanced automation and optimized resource management.

Data 
Structuring

Feature 
Extraction

Data 
Augmentation

Handover 
Prediction

Interference 
Mitigation

Beamforming

Remove 
Noise

Missing Values Normalization

High-
quality

Model 
Prototyping

Transformation 
& Modeling

Storage & 
Processing

Data 
Ingestion

Validation

Network 
Perform

ance

Robust 
Models

Generali
zation

Impact 
Assessm

ent

Diverse 
Networks

ContinuousEvent LogsMetricsReal-timeStreamsBatches

Final Outcome
Higher 

efficiency, lower 

latency, and 

improved user 

experience ...

Initial Stage

Data collection, 

preprocessing, and 

model training for 

specific RAN tasks.
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Data-for-AI Task Group in AI-RAN Alliance
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The Collaborative MLOps between Partners
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Agentic AI-Driven Telecom Network Optimization
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Leveraging Open Source for AI

Open-source AI 
democratizes 
technology and 
encourages widespread 
adoption.

Community-driven 
innovation accelerates
AI advancements and 
knowledge sharing.

Open-source tools 
reduce costs compared 
to proprietary solutions.

Transparency ensures
accountability and 
ethical AI development.

The Promise of Open Source
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Thanks
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