
Telecommunications Knowledge: Basic understanding of telecommunications concepts and technologies. 

Programming Skills: Familiarity with programming, preferably in Python. 

Data Analysis: Basic knowledge of data analysis techniques is beneficial. 

AI Familiarity: While prior experience with AI is helpful, it is not required to enroll in this course. 

Module 1

What is AI: Covers the basic definition, types, and applications of AI in telecom, including its historical
development and significance. 

Telecom Industry Overview: Discusses key areas where AI is applied in the telecom industry, such as network
management, customer service, and operational efficiency. 

Impact of AI on Telecom Services: Explores how AI enhances efficiency, reliability, and user experience in
telecom services, including predictive maintenance and customer insights. 

AI+ Telecommunications (5 Day)
Program Detailed Curriculum

Course Prerequisites

Executive Summary
This 5-days course on AI+ Telecommunications provides an in-depth exploration of how artificial
intelligence enhances various aspects of the telecom industry. Key topics include the implementation
of 5G technologies, which offer improved speed and connectivity, and the critical roles of Quality of
Service (QoS) and Quality of Experience (QoE) in ensuring optimal network performance and user
satisfaction. Participants will learn about AI-driven network optimization, predictive maintenance, and
cybersecurity strategies to safeguard telecom infrastructure. The curriculum also covers natural
language processing for customer interactions and IoT integration for smart network management.
Through hands-on projects, learners will apply AI techniques to real-world scenarios, culminating in a
capstone project that synthesizes their knowledge and skills in addressing contemporary challenges in
telecommunications. This course equips participants with the expertise to leverage AI effectively in their
organizations, driving innovation and enhancing service delivery. 

Introduction to AI in Telecommunications 

1.1 AI Fundamentals in Telecommunications 



What is Machine Learning (ML): Introduction to machine learning techniques and their specific applications
in telecom, such as anomaly detection and predictive modeling. 

Natural Language Processing (NLP): Discusses how NLP is utilized for automating customer service
interactions, enhancing communication efficiency within telecom companies. 

Computer Vision: Overview of how computer vision technologies aid in infrastructure management and
maintenance tasks, such as monitoring equipment status and detecting faults. 

1.2 AI Technologies for Telecom 

AI-Driven Decision Making: Examines how AI supports data-driven decision-making processes in telecom
operations, improving strategic planning and resource allocation. 

IoT Integration: Discusses the synergy between AI and Internet of Things (IoT) technologies, focusing on
smart network management and real-time analytics applications in telecommunications. 

Future Directions: Explores future trends in AI technologies that could impact telecommunications, such as
advancements in deep learning and edge computing. 

1.3 Emerging Trends in AI for Telecommunications 

Review a successful project where NLP was used to automate customer support queries, resulting in reduced
response times and increased customer satisfaction.  

1.4 Case Study

Implementing a simple machine learning algorithm to classify telecom data based on customer behavior
patterns. 

1.5 Hands-on

Module 2

Data Engineering for Telecom AI 

2.1 Foundations of Telecom Data Engineering 

What is Data Engineering: Data Engineering involves designing, building, and managing the systems and
infrastructure that collect, store, and process large volumes of data for analysis and decision-making.

Types of Telecom Data: Telecom data includes call detail records (CDRs), network performance data,
customer usage data, billing information, and location data, all used for analysis, optimization, and service
improvements.

Processing structured vs. unstructured data: Processing structured data involves organizing it into
predefined formats like tables for easy querying, while unstructured data, such as text or multimedia, requires
techniques like natural language processing (NLP) or machine learning to extract meaningful insights.

2.2 Designing and Managing the Telecom Data Pipeline 

Data engineering process in Telecom: Data engineering in telecom focuses on gathering, cleaning, and
transforming network and customer data, then storing it for analysis to improve service quality, optimize
network performance, and enhance customer experience.



Module 3

5G Fundamentals: Key features and advantages of 5G networks, including higher speeds, lower latency, and
increased capacity compared to previous generations. 

5G Architecture: Overview of the 5G infrastructure and its components, such as the core network, radio
access network (RAN), and user equipment. 

Role of AI in 5G: How AI helps manage and optimize 5G networks through automation, data analysis, and
improved decision-making processes. 

AI for 5G Networks 

3.1 Introduction to 5G 

Network Slicing: Using AI to create virtual networks tailored for specific applications or services, allowing for
efficient resource utilization and management. 

Edge Computing: How AI supports faster processing at the edge of the network, reducing latency and
enabling real-time data analysis for applications like IoT and autonomous vehicles. 

Self-Optimizing Networks (SON): AI-driven automation techniques that allow networks to adjust
parameters dynamically based on real-time performance data, improving overall reliability and efficiency. 

3.2 AI Applications in 5G 

Data Cleaning in Telecom Data Engineering Pipeline: Data cleaning in telecom involves correcting errors,
handling missing data, and removing duplicates for accurate analysis.

Feature Engineering in Telecom Data Engineering Pipeline: Feature engineering in telecom involves
selecting, transforming, and creating relevant variables from raw data to improve model performance and
predictive accuracy.

2.3 Data Engineering tools and Technology 

Database- SQL Vs NoSQL: Data engineering in telecom focuses on gathering, cleaning, and transforming
network and customer data, then storing it for analysis to improve service quality, optimize network
performance, and enhance customer experience.

Data Processing Frameworks for AI: Data processing frameworks for AI include tools like Apache Spark,
Hadoop, and TensorFlow, which enable efficient data handling, transformation, and model training at scale.

2.4 Case Study: SK Telecom’s Big Data Analytics with Metatron Discovery 

Case Study: Explore how SK Telecom leveraged Metatron Discovery for advanced big data analytics,
improving decision-making and operational efficiency in telecommunications.

2. 5 Hands on Exercise 

Learn how to create a basic dashboard in Looker Studio to visualize and track KPI trends through interactive
charts and data visualization techniques.



Investigate how a telecom company used AI for QoE monitoring to enhance customer satisfaction during
their transition to a 5G network.  

3.4 Case Study

Simulate the creation of a network slice using AI algorithms to allocate resources effectively for different use
cases. 

3.5 Hands-On

Module 4

Predictive Analytics: Advanced techniques for forecasting network performance, identifying potential
bottlenecks, and proactive maintenance strategies. 

Anomaly Detection: Comprehensive exploration of machine learning algorithms for identifying network
irregularities, security threats, and performance degradations. 

Resource Allocation: Intelligent mechanisms for dynamic bandwidth management and network resource
optimization. 

AI in Network Optimization 

4.1 Predictive Network Management 

Quality of Service (QoS): Advanced AI methodologies for improving network responsiveness, latency
reduction, and overall service quality. 

Load Balancing: Intelligent algorithms for distributing network traffic efficiently across multiple servers and
network nodes to optimize performance. 

4.2 Performance Enhancement Techniques 

Predictive Maintenance in 5G: Utilizing AI to predict potential failures in network components before they
occur, thus minimizing downtime and maintenance costs. 

Quality of Experience (QoE) Monitoring: How AI tools monitor user experience metrics in real-time to
ensure optimal service delivery across different applications on the 5G network. 

AI-Driven Resource Management: Explore how AI algorithms optimize resource allocation in real-time to
enhance network performance under varying loads and conditions. 

3.3 Enhancing Network Management with AI 



Simulate traffic management scenarios using AI tools to analyze the impact of different traffic patterns on
network performance. 

4.5 Hands-On

Module 5

Common Threats: Overview of prevalent cyber threats in telecommunications, including DDoS attacks,
phishing, and insider threats. 

AI-Based Threat Detection: Exploration of how AI identifies suspicious patterns and enhances threat
detection capabilities through machine learning algorithms. 

Anomaly Detection: Utilizing AI to detect irregular network behavior that may indicate security breaches or
operational issues. 

AI for Network Security 

5.1 Security Threats in Telecom 

Intrusion Detection Systems (IDS): Examination of AI-powered IDS designed to monitor network traffic for
suspicious activities and potential breaches. 

Fraud Detection: Discuss how AI helps identify and prevent fraudulent activities, such as SIM card cloning
and subscription fraud, using pattern recognition techniques. 

Data Encryption: Overview of AI techniques for enhancing data encryption methods to secure sensitive
information during transmission. 

5.2 AI Security Solutions 

Review a case where load balancing techniques significantly improved user experience during peak traffic
times.  

4.4 Case Study

Traffic Prediction: Utilizing AI to accurately predict data traffic patterns based on historical data and current
usage trends to ensure optimal resource allocation. 

Latency Reduction Techniques: Explore methods that leverage AI to minimize delays in data transmission,
enhancing user satisfaction and service reliability. 

Network Configuration Optimization: Discuss how AI can automate the configuration of network settings
to adapt to changing traffic conditions dynamically. 

4.3 Traffic Management Strategies 

Adaptive Routing: Machine learning techniques for dynamic path selection and network routing
optimization based on real-time data analysis. 



Build a simple intrusion detection system using machine learning techniques to classify network traffic as
benign or malicious. 

5.5 Hands-On

Module 6

Chatbots & Virtual Assistants: Utilizing AI for automated customer support interactions, improving
response times and availability. 

Sentiment Analysis: Analyzing customer feedback using NLP techniques to identify trends and improve
service quality. 

Customer Segmentation Strategies: Identifying customer segments through data-driven insights with AI
tools to tailor marketing and service offerings. 

Enhancing Customer Experience with AI 

6.1 Personalized Customer Service 

QoS Monitoring Techniques: How AI assists in monitoring service quality metrics effectively to ensure
optimal performance. 

Churn Prediction Models: Using machine learning algorithms to identify potential customer churn risks
and develop retention strategies. 

Recommendation Systems Development: Creating personalized recommendations based on user
behavior analysis using machine learning models to enhance customer satisfaction. 

6.2 Service Quality Improvement 

Review the implementation of an AI-based fraud detection system by a telecom provider that successfully
reduced financial losses from fraudulent activities.  

5.4 Case Study

Customer Journey Mapping: Utilizing AI methods for analyzing and improving the customer journey from
initial contact to post-service interactions. 

6.3 Enhancing Customer Engagement 

Zero-Trust Architecture: Introduction to zero-trust security models and how AI can enhance their
effectiveness in telecommunications networks by continuously verifying user identities and access
permissions. 

Threat Intelligence: Explore machine learning techniques for gathering, analyzing, and responding to
global cybersecurity threats in real-time to improve organizational resilience. 

Adaptive Defense Mechanisms: Discuss AI-driven approaches for creating dynamic security protocols that
adapt to evolving threat landscapes and vulnerabilities. 

5.3 Advanced Security Frameworks 



Module 7

What is IoT?: Introduction to Internet of Things concepts relevant to telecommunications, including device
connectivity and communication protocols. 

Role of Telecom Networks in IoT Ecosystem: Discussing how telecom infrastructure supports IoT
connectivity requirements effectively, enabling device communication and data transfer. 

Data Analytics for IoT Devices: Exploring methods for deriving actionable insights from IoT-generated data
through analytics practices powered by machine learning technologies. 

IoT Integration with Telecommunications

7.1 IoT Fundamentals 

Securing IoT Devices with Artificial Intelligence: Discussing strategies for applying machine learning
algorithms to secure connected devices against cyber threats effectively. 

Connectivity Management Solutions: Exploring AI-driven solutions for managing large-scale connectivity
requirements efficiently across numerous IoT devices. 

Scalability Challenges & Solutions: Addressing scalability challenges posed by the growing number of
deployed IoT devices while ensuring reliable performance standards are met across all operations. 

7.2 Managing IoT Security Challenges 

Real-Time Data Processing: Discussing the importance of real-time data analytics in optimizing operations
and decision-making in telecom networks powered by IoT devices. 

Predictive Maintenance for IoT Devices: Utilizing AI to predict maintenance needs for connected devices,
minimizing downtime and operational costs through proactive measures. 

7.3 Enhancing Operational Efficiency with IoT 

Create a customer journey map using data analytics tools to visualize touchpoints and identify areas for
improvement. 

6.5 Hands-on

Feedback Loop Integration: Implementing systems that use AI to analyze feedback continuously and drive
improvements in service delivery. 

Proactive Customer Support: Leveraging AI to anticipate customer needs and offer solutions before issues
arise, enhancing overall satisfaction. 

Analyze a telecom company that implemented AI-driven chatbots, resulting in a significant reduction in
customer service response times.  

6.4 Case Study



Module 8

Learn how AI transforms NOCs from reactive to predictive operations by enabling proactive issue detection
and resource optimization.

AI-Integrated Network Operations Centers (NOCs) 

8.1 Transitioning to AI-driven NOCs: From reactive to predictive operations 

Explore how AI automates issue escalations and root cause analyses to enhance operational efficiency and
reduce downtime.

8.2 Automating escalations and root cause analyses 

Understand the integration of AI and SDN for closed-loop automation, improving network management
and performance.

8.3 Closed-loop automation with AI and SDN integration 

Learn how to design network architectures that are optimized for AI technologies, ensuring seamless
integration and scalability.

8.4 Designing AI-ready network architectures 

Study change management strategies essential for successfully implementing AI technologies in network
operations.

8.5 Change management strategies for AI rollouts in operations 

Review a case study on the use of AI assistants in NOCs to automate tasks, improve decision-making, and
enhance operational efficiency.

8.6 Case Study: Implementation of AI assistants in NOCs 

Examine how Nokia integrated AI into network optimization, enhancing performance and customer
satisfaction through predictive analytics.

8.7 Case Study: Nokia's Integration of AI in Network Optimization 

Integration with AI-Driven Services: Exploring how AI enhances the functionality of IoT applications, such
as automated service provisioning and customer support systems. 

Examine a telecom provider that successfully integrated IoT solutions to enhance smart city applications,
improving urban management and resource allocation.

7.4 Case Study

Create a predictive maintenance model for a hypothetical set of IoT devices using historical performance
data. 

7.5 Hands-on



Guidelines for Responsible Use of AI Technologies: Outline best practices organizations should follow to
deploy AI solutions ethically, ensuring fairness

Best Practices for Maintaining Trustworthiness in Systems: Discuss strategies for building trust in AI
systems, such as regular audits, user feedback mechanisms, and ethical training for developers. 

Future Trends in Ethical Governance of AI Technologies in Telecoms: Explore emerging trends that
influence ethical governance, including the role of regulatory bodies and industry standards in shaping AI
deployment practices. 

9.2 Responsible Deployment Practices 

AI Regulation Landscape: Overview of current and upcoming regulations affecting AI deployment in
telecommunications, focusing on compliance challenges and opportunities for innovation. 

Ethical Considerations in Data Collection: Discuss the ethics of data collection practices, emphasizing
informed consent and data minimization principles in telecom services. 

Impact of AI on Employment and Workforce Dynamics: Explore how the integration of AI technologies
affects workforce dynamics within the telecom industry, including potential job displacement and the need
for reskilling. 

9.3 Emerging Trends and Challenges 

Review a telecom company that faced backlash due to biased algorithms in customer service applications,
exploring the steps they took to rectify the situation.  

9.4 Case Study

Develop an ethical deployment checklist for an AI project within a telecommunications context. 

9.5 Hands-on

Privacy Concerns Related to Data Usage: Address privacy issues associated with handling sensitive
customer data, emphasizing compliance with regulations like GDPR and CCPA. 

Ensuring Transparency & Accountability: Examine methods organizations can implement to ensure
transparency in AI systems, including explainable AI practices and accountability measures. 

Module 9

Understanding Biases Present Within Algorithms: Discuss potential biases in AI algorithms and their
impact on decision-making processes in telecommunications applications. 

Ethical Considerations in Artificial Intelligence 

9.1 Ethical Implications of Using Artificial Intelligence 



Module 10

Capstone Project
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