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Our extensive portfolio of development programmes covers key technologies 
including: 
 

• Critical Communications Introduction 

• Mission Critical Broadband 

• LTE/4G 

• 5G 

• FRMCS 

• TETRA 

• Telecoms Fundamentals 

• Radio Engineering 
 

TCCA Members Save 10% - 
Learn more at www.wraycastle.com/cci 
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The Critical Communications Institute 
 

The Critical Communications Institute offers a suite of specialist training solutions to help you 
understand, design, build, and optimise the critical communications networks of today and 
tomorrow. 
 
Designed in partnership with TCCA and Wray Castle, our focused, practical, and highly relevant 
courses help you stay up to date with the latest critical telecoms technologies and make informed 
decisions. As the preferred training provider of TCCA, we are trusted by the industry to deliver 
the skills and knowledge required. 
 
Our portfolio of training programmes covers technologies including Mission Critical 
Communications, TETRA, LTE, 5G, and FRMCS. With TCCA’s in-depth knowledge of the critical 
communications market, and Wray Castle’s extensive experience in delivering training worldwide, 
we provide programmes tailored to the precise needs of the sector. 
 

Featured Courses 
 

Introduction to Critical 
Communications 
Instructor-Led – 1 Day 

 

This introductory course is designed for those 

who are new to Radio Communications in 

particular Critical Communications.  

 

Course Modules: 

• Basic Radio Communications 

• Radio Communications Systems 

• Spectrum for Mission Critical Networks 

• Standards for Mission Critical Networks 

• Critical Communications Features 

• Narrowband Radio Systems 

• Broadband Radio Systems 

• 3GPP Defined Mission Critical Networks 

• Network Configuration and Administration 

Mission Critical Broadband 
Instructor-Led – 1 Day 

 
This course provides fundamental, supplier-
independent knowledge about LMR, evolving 
broadband technologies, and their specific 
features in mission critical communications. 
 
Course Modules: 

• Mission Critical Networks and Commercial 
Mobile Broadband Networks 

• Mobile Broadband Network Technologies 

• LMR Mission Critical Technologies 

• Radio Spectrum 

• Security 

• Mission Critical Mobile Broadband  
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Featured Courses 
Telecoms Fundamentals 
Instructor-Led – 3 Days 

Self-Study Online – 32 Hours 

 

The historical background to 

telecommunications is described and the 

technologies, abbreviations and techniques 

that are employed are explained. 

 

Course Modules: 

• Defining Telecoms and the Nature of 
Information 

• A Historical Background to the Telecom 
Network 

• Digital Fixed Telecom Networks 

• Data Networks 

• Mobile Networks & Wi-Fi 

• Broadband and Emerging Networks 
 

Radio Principles 
Instructor-Led – 3 Days 
Self-Study Online – 32 Hours 

 
This course provides an in-depth 
understanding of the principles on which 
radio technologies are built, taking a logical 
and detailed path through the various aspects 
of the theory, and practice, of radio 
communications. 
 
Course Modules: 

• Waveform Fundamentals & Baseband 
Signals 

• Electromagnetism & Radio Signal 
Measurements 

• Analogue Modulation 

• Digital Modulation 

• Duplexing & Multiplexing 

• Antennas 

• Propagation 

• Principles of Cellular Coverage 

• Regulation & Safety 

 

 

2G to 5G Mobile Technologies 
Instructor-Led – 2 Days 
Self-Study Online – 22 Hours 
 
This course provides a technical overview of 
the main cellular technologies. It provides a 
view of the most important aspects of cellular 
communication technologies and how the 
principles are applied within the different 
generations as networks evolve from 
providing basic GSM services, through to 
supporting an increasingly complex set of 
connection requirements and services. 
 
Course Modules: 

• Principles of Mobile Cellular Networks 

• 2G Mobile Networks 

• 3G Mobile Networks 

• 4G Mobile Networks 

• 5G Mobile Networks 
 

The TETRA System - An 

Overview 
Instructor-Led – 2 Days 

Self-Study Online – 22 Hours 

 

All aspects of a TETRA system are 

described. The course introduces trunking 

principles, service aspects, network planning, 

architecture and radio interface. 

 

Course Modules: 

• Introduction 

• Trunked Radio 

• TETRA Services 

• Network Components 

• Network Architecture and Functionality 

• Air Interface 

• Radio Procedures 

• Security Aspects of TETRA 

• Direct Mode Operation (DMO) 

• Interworking Function (IWF) 
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Featured Courses 
LTE Engineering 
Instructor-Led – 2 Days 

Self-Study Online – 22 Hours 

 

A technical introduction and overview of LTE 

and LTE-Advanced, including the air interface, 

radio access network, core network and other 

key associated technologies. 

 

Course Modules: 

• Introduction to LTE 

• OFDMA Physical Layer 

• Access Stratum Protocols 

• LTE UEs and Access Networks 

• LTE Core Networks 

• LTE Operation 

• LTE Release 9 and Beyond 
 

LTE Mission Critical 

Communications 
Instructor-Led – 2 Days 

 

LTE Mission Critical Communications training 

course is aimed at those who are working 

with the emergency services or government 

agencies wishing to become familiar with the 

technology planned to work in harmony with 

or replace TETRA. 

 

Course Modules: 

• Requirements of a Mission Critical Network 

• Introduction to LTE 

• The LTE Radio Interface 

• Multimedia Broadcast/Multicast Service 

• The IP Multimedia Subsystem (IMS) 

• Group Communication System Enablers for 
LTE  

• Mission Critical Push to Talk  

• Mission Critical Video  

• Mission Critical Data  

• LTE and LMR Interworking 
 

 

 

 

 

5G Engineering Overview 
Instructor-Led – 1 Day 

Self-Study Online – 11 Hours 

 

This course is a technical overview of 5G. The 

course includes the design goals and 

development schedule for 5G. 

 

Course Modules: 

• Introduction to 5G 

• 5G Air Interface 

• 5G Network Architecture 

• 5G Releases 16 to 18 
 

5G Engineering 
Instructor-Led – 2 Days 

Self-Study Online – 22 Hours 

 

This technical introduction to 5G, the 

principles, design and implementation of the 

5G air interface, RAN and core network, and 

the operation of the 5G system. 

 

Course Modules: 

• Introduction to 5G 

• Principles of the 5G New Radio 

• 5G Air Interface 

• 5G Network Architecture 

• 5G Procedures 

• Releases 16, 17 and 18 
 

Wi-Fi Engineering Overview 
Instructor-Led – 2 Days 
 

This course presents an overview of the 
802.11 family of wireless LAN technologies 
that are more commonly known as Wi-Fi.  
 

Course Modules: 

• Wireless LAN Technologies and Standards 

• 802.11 PHY 

• MAC Frame Structures 

• MAC Procedures 

• Security 

• Wi-Fi Troubleshooting



 

Future Rail Mobile Communications 
System  
 
Part of the UIC Rail Academy: Telecoms Section. The UIC 
Rail Academy: Telecoms Section features a suite of 
specialist training solutions for the railway industry 
covering rail radio engineering and associated technologies. 
 
GSM-R end of life is anticipated to be around 2030 which only leaves a few years to find a 
replacement system. The International Union of Railways (UIC) have published a document called 
FRMCS- Future Railway Mobile Communications System which outlines what will be required of a 
future system. The railway community have detailed the communications requirements of the 
future railway networks and are looking for telecommunications manufacturers and standards 
bodies to provide a suitable solution. 
 

FRMCS V2 Overview 
Self-Study Online: 11 Hours 
Instructor-Led: 1 Day 
 
This course is aimed at non-technical people 
or those in management roles that need an 
introduction to FRMCS. It outlines the need 
for FRMCS and introduces the standards that 
are required. Now fully updated to include 
FRMCS V2 specifications. 
 
Course Modules: 

• FRMCS – An Introduction 

• FRMCS Reference Architecture 

• 5G 

• Mission Critical Architecture and 
Procedures 

• Radio Planning and Migration 

• MCVideo 

 
 
 
 
 

FRMCS V2 Engineering 
Self-Study Online: 22 Hours 
Instructor-Led: 2 Days 
 
Gain an insight into how mobile 
telecommunications for railways may migrate 
from GSM-R to the system known as FRMCS. 
Now fully updated to include FRMCS V2 
specifications. 
 
Course Modules: 

• FRMCS – An Introduction 

• FRMCS Reference Architecture 

• FRMCS On-Board Architecture 

• FRMCS Trackside Components 

• Voice Application Subsystem 

• FRMCS Location and Positioning System 

• 5G 

• FRMCS Addressing 

• The SIP Core 

• Mission Critical Architecture and 
Procedures 

• FRMCS Operation 

• Radio Planning and Migration 

• MCVideo 
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About TCCA 
 

TCCA is committed to advancing global critical communications for a safer, more connected world by 

helping to empower critical communication users with secure, trusted, and standardised 

technologies. We provide the forum for governments, regulators, manufacturers, operators, end-

users – for any and every stakeholder in the critical communications sector – to discuss, debate, 

deliver and evolve the market for the benefit of all. 

 

We influence key decision makers on the need for and benefits of open and competitive markets, 

and lobby for the spectrum required for critical communications to operate effectively. TCCA works 

closely with organisations responsible for the development of open standards relating to critical 

mobile communications, including ETSI and 3GPP. 

 

Members of TCCA design, manufacture, build, implement, utilise, analyse, promote, develop and 

deploy critical communications worldwide.  For more information, please visit https://tcca.info/ 
 

About Wray Castle 
 

Trusted by the global telecoms industry since 1958. 300,000 industry professionals have been helped 

to improve their skills from many major mobile and fixed operators, vendors, regulators, 

consultants, rail operators, energy suppliers, and government organisations. 

 

Each course features continuously updated content, our courses cover all the major global 

communications technologies including: 

 

• 5G Technology 

• Essential Technologies 

• LTE/4G 

• UMTS & HSPA 

• GSM & GPRS 

• IMS & SIP 

• Radio Engineering 

• ORAN 

• Professional Mobile Radio 

• IP Engineering 

• Network Virtualisation 

• Telecoms Business 
 

 
“Thoroughly enjoyed the 
course. Instruction was 

excellent and his knowledge 
of subject matter he can 
simplify it.” Fire Scotland 

“An excellent instructor. One 
of the best pieces of 

instruction I have received in 
over 20 yrs of military 

experience”. MOD 

“Excellent instructor who was 
very supportive and willing to 

explain aspects in layman’s 
terms.” CNA Police 
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