
The Universal Mobile Telecommunications System (UMTS) is a globally significant third-
generation (3G) mobile cellular radio system. It provides a natural progression path for 
all GSM/GPRS networks. The use of UMTS and HSPA enables mobile-network operators 
to offer higher bit rate services and much more flexible radio interface compared with 
2G technologies. It is more efficient in terms of spectrum utilisation. 

The course covers all aspects of 3G operation from the radio air interface through to 
the core network including planning and optimization. This course would suit engineers 
who need to add to their existing knowledge on the subject and those who have GSM 
experience but completely new to this technology. 

This course also covers the next evolutionary step for 3G networks, High Speed 
Packet Access (HSPA) and Long Term Evolution (LTE). It is crucial for engineers 
to appreciate at this early stage the capabilities and implications for this emerging 
technologies. Emphasis will be given on understanding the fundamentals, radio 
network design and optimisation. 

For more information:
about this course, or to register,  

contact us on:
Tel: +44 (0) 208 600 3808
email: f.tambeayuk@cto.int
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Objectives
To present fundamental concepts of 3G technologies that will 
enable senior managers and other staff members to make 
informed decisions about their 3G deployments and understand 
regulatory policy framework. To introduce the fundamentals 
of 3G to give attendees a broad grasp of the key engineering, 
commercial and regulatory principles.

On completion of this course the participants will be able to:

•	 Identify the basic principles of Code Division Multiple Access 
(CDMA) and its application in a cellular system

•	 Identify the radio access network and core network 
architecture of a UMTS system

•	 List the UMTS Terrestrial Radio Access Network (UTRAN) 
functional elements and interfaces

•	 Describe the structure and fundamental radio characteristics 
of the UMTS air interface

•	 Characterize key physical, transport and logical channels 
provided by the UTRAN

•	 Understand the principals of network design and optimisation
•	 Have an understanding of Evolutions of 3G e.g. HSPA and 

LTE
•	 Basic knowledge on regulatory requirements

This course is primarily designed for those wanting a good 
understanding of 3G and HSPA. Engineers and managers who 
support and make decisions on 3G deployment strategies will 
find this course very useful. This course is also very useful for 
those working in areas related to various telecommunication 
operations such as project and product management, hardware 
and software development, system engineering, testing and 
verification, network planning and operations.

The course is also well suited for staff members working in 
regulatory functions since it gives a good overview of skills 
required for developing regulatory and policy framework for 
access technologies. 

Target Audience

Course Outline

Fundamentals of wireless access
•	 Multiple access schemes and duplex schemes
•	 Spread spectrum basics
•	 TDMA, WCDMA and OFDMA 

Radio network and protocol architecture
•	 3G radio network architecture
•	 Radio Network Subsystem (RNS) 
•	 Differences between GSM and UMTS 

UTRAN Channels
•	 UMTS Bearers
•	 Channel types and summary of channels
•	 Physical Layer procedures 

Introduction to radio resource management (RRM)
•	 Power control 
•	 Handover
•	 Admission control 

 
UMTS radio network planning and link budget
•	 Propagation channels and fading
•	 Basics of network planning
•	 Capacity planning
•	 3G radio network optimisation
•	 Differences between GSM and WCDMA network optimisation
•	 Key Performance Indicators
•	 Practical challenges in optimisation 3G networks 

Core network and transmission network planning 
•	 Core network architecture
•	 Functions and services provided to the end users
•	 Evolution of core network 

Performance enhancing feature and future directions
•	 Transmission antenna diversity
•	 Adaptive antennas
•	 Interference cancellation 

Introduction to HSDPA
•	 Principals of HSDPA 
•	 How does HSDPA work
•	 Challenges for HSDPA deployment  

Introduction to LTE
•	 What is LTE?
•	 Why do we need LTE?
•	 What LTE can offer 

Regulatory principals
•	 Competition, regulation of operators and licences to operate
•	 Spectrum regulation
•	 Introduction to spectrum management

Introduction to mobile technologies
•	 Introduction and networks
•	 Broadband access networks
•	 Demand for broadband 

Fundamentals of communications
•	 Basic communication system
•	 Channel coding
•	 Modulation
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Who we are

The CTO is the oldest and largest Commonwealth organisation engaged in multilateral collaboration in the field of ICTs. Using in-house and partner experience, it supports 
members in integrating ICTs to deliver effective development interventions that emancipate, enrich, equalise and empower people within the Commonwealth and beyond.

What we do

The work of the CTO goes back to the Organisation’s creation in 1901 as the Pacific Cable Board. Since then, the CTO has been at the centre of continuous and extensive 
international communications development funding, cooperation and assistance programmes. Since 1985, the Organisation has delivered to its members in Europe, the Caribbean, 
the Americas, Africa and Asia-Pacific over 3,760 bilateral and multilateral telecommunications and ICT capacity building projects in the form of policy, operational and regulatory 
training, and expert assistance. Moreover, the CTO has been at the forefront of generating cutting-edge knowledge through its research and consultancy services, as well as sharing 
ideas through its conferences and workshops held around the world. This long history as a development facilitator provides the Organisation with a unique and growing delivery 
capacity for ICT4D programmes and services. 

Supporting ICT4D in the Commonwealth

The CTO seeks to work collaboratively with other Commonwealth bodies to build mutually beneficial synergies in the interests of its members. The CTO has a key role to play in 
leading ICT4D initiatives across the Commonwealth, and it is committed to working together with other Commonwealth entities to reduce overlap and replication of activities. The 
CTO welcomes the opportunity to offer secretariat support to any Commonwealth ICT initiatives that reflect the needs and interests of its members.

For more information about registration please contact 
Fargani Tambeayuk at +44 20 8600 3808 or email 
f.tambeayuk@cto.int

Dr Charles Nche PhD MSc. BSc MIEEE 

Dr Charles Nche is currently the Head of Department in the 
School of Information Technology and Computing (SITC), at the 
American University of Nigeria (AUN). Charles is experienced 
in delivering high quality interactive training courses on current 
and emerging technologies in Telecommunications, including 
UMTS, 3G, 4G, LTE etc. Prior to joining AUN, Charles has worked 
as a Principal Engineer for over 17 years for various companies 
including DisplayLink, NemeriX, BroadCom, Marconi, Mitel 
(Zarlink), etc. During this period, he has been involved with the 
design of GPS receiver for Satellite Navigation systems, VOIP, 
Physical layer protocols including ATM and SDH, Photonic 
DWDM networks and CCTV for Town centres, Railways and 
Airports. 
    
Charles Nche area of specialty is in Computer networks and 
Telecommunications. He earned his PhD in Computer networks 
from Loughborough University of Technology, Britain. He holds 
an Electrical and Electronics Engineering degree and a master 
degree in Digital Communication Systems. His research interest 
is centred around providing capacity, improving coverage, and 
increasing the efficiency of the network, using Heterogeneous 
Network (HETNET) and Device to Device communications (D2D). 
His other areas of interest include but not limited to High Speed 
Networks (40GBase-T System); Wireless infrastructures and 
Networks, and bringing broadband to rural areas, using TV White 
Space Technology.

He has published research papers in refereed journals and 
conferences in the areas of High Speed Networks and Multimedia 
Services.

Course trainer

ICT 
Sector 
Membership
Reaching out to members
in the Commonwealth and beyond 

Networking  
The chance to meet your peers at a local and national level – and 
make valuable business connections.

Multistakeholder partnership 
Access to the CTO’s multistakeholder partnership brokering services 
with relevant ICT4D stakeholders

International networking
Opportunity to contribute to global ICT policymaking through the CTO’s 
network

Training and development 
The opportunity for professional development designed by Trainers for 
training and capacity development at reduced rates 

Events 
Receive invitations to regular events, conferences and seminars with 
high-calibre international speakers

Why Join CTO Memebrship?

Join now

This is your opportunity to become a part of the most exclusive ICT network
of decision-makers in the Commonwealth and take your place at the very 
heart of the global ICT business.

Contact Us
Please call our Membership Department on: 
+44 (0) 20 8600 3800 or email us at m.belingue@cto.int 
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