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Introduction

The evolution of mobile communication networks from GSM to UMTS and later LTE marks a significant leap
in wireless technologies. This progression not only reshaped the user experience but also introduced a
technically complex environment that requires a solid understanding of network fundamentals, spectrum
management, and RF measurements at the mobile station level.

This program is designed to provide participants with a comprehensive view of these technologies and
practical skills in performing RF measurements on mobile devices using specialized tools. The target
audience includes executives, decision-makers, and professionals seeking deeper insights into modern
mobile networks and their applications across various industries such as telecommunications, oil and gas,
financial services, and government institutions.

The practical value of this course lies in equipping participants with the ability to interpret measurement
results, improve service quality, and ensure network efficiency under growing operational challenges.

Course Objectives

By the end of this course, participants will be able to:

* Understand the fundamental concepts of GSM, UMTS, and LTE networks.
* Explore the architecture and core components of each technology.

* Perform RF measurements on mobile stations with professional tools.

* Analyze and interpret field measurement data effectively.

* Apply specialized software for service quality optimization.

« Compare the performance of different technologies using KPIs.

* Address common challenges encountered in field testing.

* Link measurement outcomes to real-world network performance.
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Course Outlines

Day 1: Fundamentals of GSM Networks

* Introduction to the evolution of mobile communications.
* GSM network architecture overview.

* Mobile Station MS components and functions.

* Frequency allocation and spectrum basics in GSM.

* GSM services voice, SMS, data.

* Quality of Service QoS parameters in GSM.

Day 2: UMTS Technologies and WCDMA Architecture

* Transition from GSM to UMTS: key drivers.

* UMTS network architecture explained.

+ WCDMA technology and multiple access principles.
* Spectrum management in UMTS.

* High-Speed Packet Access HSPA in UMTS.

* Performance indicators for UMTS networks.

Day 3: LTE and the Shift to 4G

* Introduction to LTE and its development goals.

* LTE network architecture and main elements.

* OFDMA and SC-FDMA technologies in LTE.

* LTE frequency channels and bandwidth considerations.
* QoS testing in LTE networks.

* LTE KPIs and their role in performance evaluation.

Day 4: RF Measurements and Field Testing

* Introduction to RF measurement concepts.

* Tools and equipment for mobile station measurements.

* Types of RF tests: coverage, interference, signal quality.

* Result analysis and interpretation with specialized software.
* Role of Drive Testing in Network Optimization.

* Practical case studies of RF measurement scenarios.
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Day 5: Practical Applications and Result Analysis

* Hands-on RF measurement for GSM.

* Hands-on RF measurement for UMTS.

» Hands-on RF measurement for LTE.

« Comparative analysis of GSM, UMTS, and LTE results.
* Developing network improvement recommendations.
* Review of real-world case studies.

Why Attend this Course? Wins & Losses!

* Gain an in-depth understanding of modern mobile communication systems.
* Learn to conduct professional RF measurements.

* Strengthen analytical skills for interpreting field data.

* Apply practical knowledge with real-world testing tools.

* Bridge theoretical knowledge with field applications.

* Improve strategic decision-making in network optimization.

* Acquire practical insights into field challenges and their solutions.

* Learn global best practices in RF testing and performance management.

Conclusion

Mastering the fundamentals of GSM, UMTS, and LTE and learning how to perform RF measurements on
mobile stations is essential for professionals aiming to enhance network efficiency and service quality. This
program provides participants with an integrated approach, combining theoretical insights, hands-on
fieldwork, and practical data interpretation.

By addressing real-world challenges and equipping participants with advanced tools, the course
enables organizations across diverse industries to maintain high-performing networks and deliver
superior communication services.
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