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ICTQual Level 5 Diploma in Telecom Engineering
240 Credits-Two Years

About ICTQual AB

ICTQual AB UK Ltd. is a distinguished awarding body based in the United Kingdom, dedicated to fostering
excellence in education, training, and skills development. Committed to global standards, ICTQual AB provides
internationally recognized qualifications that empower individuals and organizations to thrive in an increasingly
competitive world. Their offerings span diverse industries, including technical fields, health and safety,
management, and more, ensuring relevance and adaptability to modern workforce needs.

The organization prides itself on delivering high-quality educational solutions through a network of Approved
Training Centres worldwide. Their robust curriculum and innovative teaching methodologies are designed to
equip learners with practical knowledge and skills for personal and professional growth. With a mission to inspire
lifelong learning and drive positive change, ICTQual AB continuously evolves its programs to stay ahead of
industry trends and technological advancements.

ICTQual AB's vision is to set benchmarks for educational excellence while promoting inclusivity and integrity. Their
unwavering focus on quality and accessibility makes them a trusted partner in shaping future-ready professionals
and advancing societal progress globally.

Course Overview

The ICTQual Level 5 Diploma in Telecom Engineering is designed to provide individuals with the advanced
knowledge and skills needed to excel in the telecommunications industry. This comprehensive two-year
qualification, which is worth 240 credits, is aimed at those looking to deepen their understanding of telecom
engineering concepts, practices, and technologies.

Throughout the course, learners will explore a range of critical areas, including network design,
telecommunication systems, data transmission, and signal processing. The curriculum combines theoretical
knowledge with practical applications, ensuring students gain a solid foundation in both the technical and
managerial aspects of telecom engineering. With a focus on industry-relevant skills, this diploma prepares
students for roles in designing, managing, and maintaining telecommunication infrastructure and systems.

The qualification is flexible and accessible, making it ideal for professionals seeking to advance their careers or
individuals who want to enter the telecom engineering field. Students will benefit from structured learning
materials, assessments, and guidance from experienced tutors. By completing the diploma, graduates will be well-
equipped to pursue higher-level roles within telecom companies, consultancy firms, or related sectors.
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Certification Framework

Qualification Title ICTQual Level 5 Diploma in Telecom Engineering 240 Credits-Two Years

Course ID TEO002

Qualification Credits 240 Credits

Course Duration Two Years

Grading Type Pass / Fail

Competency Evaluation Coursework / Assignments / Verifiable Experience

Assessment The assessment and verification process for ICTQual qualifications involves two key
stages:

Internal Assessment and Verification:

v" Conducted by the staff at the Approved Training Centre (ATC). Ensures
learners meet the required standards through continuous assessments.

v" Internal quality assurance (IQA) is carried out by the centre's IQA staff to
validate the assessment processes.

External Quality Assurance:

v" Managed by ICTQual AB verifiers, who periodically review the centre's
assessment and IQA processes.

v" Verifies that assessments are conducted to the required standards and
ensures consistency across centres

Entry Requirements

To enroll in the ICTQual Level 5 Diploma in Telecom Engineering 240 Credits — Two Year, candidates must meet
the following entry requirements:

v" A minimum of a Level 4 qualification (e.g., HNC, NVQ Level 4, or equivalent) in a related field such as
telecommunications, electrical engineering, information technology, or a similar technical discipline. A
solid foundation in network systems, communication technologies, and basic engineering principles is
recommended, as the course builds on these skills and covers more advanced telecom engineering topics.

v" Minimum age of 16 years to enroll in the course.

v" Proficiency in English, as the program involves technical terminology, written assighments, and effective
communication in the context of telecom engineering.

v' A strong understanding of mathematics, particularly in areas related to systems analysis, network
management, and signal processing, as these subjects are fundamental for success in the course.

v" While not mandatory, prior experience in telecom systems, networking, or technical projects can be
beneficial and enhance the overall learning experience in the course. This may include practical
experience with network configuration, troubleshooting, or system implementation.

Qualification Structure

This qualification comprises 24 mandatory units, totaling 240 credits. Candidates must successfully complete all
mandatory units to achieve the qualification.
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Course Code Unit Title Credits
Year 1 (120 Credits)
TEO002-1 Introduction to Telecommunications Engineering 10
TE0002-2 Mathematics for Telecommunications 10
TEO002-3 Electrical Circuit Analysis 10
TE0002-4 Digital Logic and Systems 10
TE0002-5 Signals and Systems 10
TEO002-6 Principles of Communication Systems 10
TEO002-7 Data Communication and Networking Fundamentals 10
TE0002-8 Electronics for Telecommunications 10
TE0002-9 Antennas and Wave Propagation Basics 10
TE0002-10 Technical Drawing and CAD for Telecom Systems 10
TE0002-11 Health and Safety in Telecom Installations 10
TE0002-12 Professional Communication Skills
Year 2 (120 Credits)

TE0002-13 Advanced Communication Systems 10
TE0002-14 Wireless and Mobile Communication 10
TE0002-15 Optical Fiber Communication 10
TEO002-16 Microwave Engineering 10
TE0002-17 Internet of Things (IoT) in Telecommunications 10
TE0002-18 Network Design and Management 10
TE0002-19 Telecom Switching Systems and Networks 10
TE0002-20 Satellite Communication Systems 10
TE0002-21 Advanced Signal Processing 10
TE0002-22 Telecom Project Management 10
TE0002-23 Emerging Trends in 5G and Beyond 10
TEO002-24 Capstone Project in Telecommunications 10

Centre Requirements

Even if a centre is already registered with ICTQual AB, it must meet specific requirements to deliver the ICTQual
Level 5 Diploma in Telecom Engineering 240 Credits — Two Year. These standards ensure the quality and
consistency of training, assessment, and learner support.

1. Approval to Deliver the Qualification

v Centres must obtain formal approval from ICTQual AB to deliver this specific qualification, even if they are
already registered.

v' The approval process includes a review of resources, staff qualifications, and policies relevant to the
program.

2. Qualified Staff
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v" Tutors: Must have relevant qualifications in Telecom Engineering at Level 6 or higher, alongside
teaching/training experience.

v' Assessors: Must hold a recognized assessor qualification and demonstrate expertise in Telecom
Engineering

v" Internal Quality Assurers (IQAs): Must be appropriately qualified and experienced to monitor the quality
of assessments.

3. Learning Facilities
Centres must have access to appropriate learning facilities, which include:

v' Classrooms: State-of-the-art classrooms equipped with multimedia tools to deliver engaging theoretical
instruction in telecommunications systems, networks, and emerging technologies.

v Practical Areas: Specialized labs featuring advanced telecom equipment, including routers, switches, fiber
optics kits, antennas, and signal analyzers for hands-on training and practical assessments.

v" Technology Access: High-performance computers with industry-standard software (e.g., network
simulation tools, spectrum analysis software) and internet connectivity to support digital tasks,
simulations, and project work.

4. Health and Safety Compliance

v' Centres must ensure that practical training environments comply with relevant health and safety
regulations.
v Risk assessments must be conducted regularly to maintain a safe learning environment.

5. Resource Requirements

v’ Learning Materials: Approved course manuals, textbooks, and study guides aligned with the curriculum.

v' Assessment Tools: Templates, guidelines, and resources for conducting and recording assessments.

v E-Learning Systems: If offering online or hybrid learning, centres must provide a robust Learning
Management System (LMS) to facilitate remote delivery.

6. Assessment and Quality Assurance

v' Centres must adhere to ICTQual’s assessment standards, ensuring that all assessments are fair, valid, and
reliable.

v Internal quality assurance (IQA) processes must be in place to monitor assessments and provide feedback
to assessors.

v' External verification visits from ICTQual will ensure compliance with awarding body standards.

7. Learner Support

v' Centres must provide learners with access to guidance and support throughout the program, including:
v" Academic support for coursework.

v’ Career guidance for future progression.

v' Additional support for learners with specific needs (e.g., disabilities or language barriers).

8. Policies and Procedures

www.ictqualab.co.uk Page | 5

Support@ictqualab.co.uk ICTQual AB Qualification Specification



ICTQual Level 5 Diploma in Telecom Engineering "

— [
240 Credits-Two Years Qual.

Centres must maintain and implement the following policies, as required by ICTQual:

v" Equal Opportunities Policy.

Health and Safety Policy.

Safeguarding Policies and Procedures.
Complaints and Appeals Procedure.

Data Protection and Confidentiality Policy.

AN N NN

9. Regular Reporting to ICTQual

v' Centres must provide regular updates to ICTQual AB on learner enrollment, progress, and completion
rates.

v Centres are required to maintain records of assessments and learner achievements for external auditing
purposes.

Support for Candidates

Centres should ensure that materials developed to support candidates:

v Facilitate tracking of achievements as candidates progress through the learning outcomes and assessment
criteria.

v Include information on how and where ICTQual's policies and procedures can be accessed.

v" Provide mechanisms for Internal and External Quality Assurance staff to verify and authenticate evidence
effectively.

This approach ensures transparency, supports candidates' learning journeys, and upholds quality assurance
standards.

Assessment

This qualification is competence-based, requiring candidates to demonstrate proficiency as defined in the
qualification units. The assessment evaluates the candidate's skills, knowledge, and understanding against the set
standards. Key details include:

1. Assessment Process:

v" Must be conducted by an experienced and qualified assessor.
v" Candidates compile a portfolio of evidence that satisfies all learning outcomes and assessment
criteria for each unit.

2. Types of Evidence:

Observation reports by the assessor.
Assignments, projects, or reports.
Professional discussions.

Witness testimonies.

v" Candidate-produced work.

ANRNENEN
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v" Worksheets.
v" Records of oral and written questioning.
v" Recognition of Prior Learning (RPL).

3. Learning Outcomes and Assessment Criteria:

v' Learning Outcomes: Define what candidates should know, understand, or accomplish upon

completing the unit.
v' Assessment Criteria: Detail the standards candidates must meet to demonstrate that the learning

outcomes have been achieved.

This framework ensures rigorous and consistent evaluation of candidates' competence in line with the
qualification's objectives.

www.ictqualab.co.uk Page | 7

Support@ictqualab.co.uk ICTQual AB Qualification Specification



ICTQual Level 5 Diploma in Telecom Engineering "

— [
240 Credits-Two Years Qual.

Unit Descriptors

TEO002 - 1. Introduction to Telecommunications Engineering

The aim of this study unit is to provide learners with a foundational understanding of telecommunications
engineering, including its core concepts and technologies. It equips participants with the skills to apply basic

telecom principles to practical scenarios, fostering problem-solving and technical proficiency in the field.

Learning Outcome: Assessment Criteria:

1. Understand the fundamental concepts and 1.1. Demonstrate a clear understanding of the
technologies in telecommunications basic principles and terminologies used in
engineering. telecommunications engineering.

1.2. Analyze the role and functionality of various
telecommunications systems and their
components.

1.3. lllustrate the key technologies and protocols
involved in modern telecommunications
networks.

1.4. Evaluate the significance of signal processing
and its applications in telecommunications.

1.5. Compare different transmission mediums and
their impact on data communication.

1.6. Explain the principles of wireless and wired
communication systems, including their
advantages and limitations.

1.7. Assess the integration of emerging
technologies, such as loT and 5G, in
telecommunications engineering.

1.8. Apply theoretical knowledge to solve
fundamental problems related to
telecommunications systems and
technologies.

2. Apply basic principles of telecom engineering to 2.1. Identify real-world problems and propose
real-world scenarios. solutions using fundamental principles of
telecommunications engineering.

2.2. Demonstrate the application of basic
concepts, such as signal transmission and
network protocols, to practical
telecommunications scenarios.

2.3. Design and simulate simple
telecommunications systems to address
specific communication needs.

2.4. Analyze the performance of Dbasic
telecommunications systems in real-life
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applications, considering efficiency and
reliability.

2.5. Evaluate the  suitability of  various
communication technologies for different
environmental and operational conditions.

2.6. Integrate theoretical knowledge to
troubleshoot and optimize basic
telecommunications systems in practical
settings.

2.7. Provide examples of how telecommunications
engineering principles can improve business
operations or societal connectivity.

2.8. Collaborate on projects that involve the
implementation of basic telecommunications
solutions to meet real-world demands.
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TE0002 — 2. Mathematics for Telecommunications

The aim of this study unit is to equip learners with the mathematical skills and techniques required to solve
complex problems in telecommunications. By focusing on the application of mathematical methods, students will

develop the ability to analyze and evaluate telecommunication systems and components effectively.

Learning Outcome: Assessment Criteria:
1. Solve telecommunications-related 1.1. Accurately identify and define
mathematical problems using appropriate telecommunications-related mathematical
techniques. problems based on given scenarios or

technical specifications.

1.2. Select and justify the use of appropriate
mathematical techniques and tools relevant
to the specific telecommunications problem.

1.3. Demonstrate the ability to formulate and
structure mathematical equations or models
to represent telecommunications systems or
issues effectively.

1.4. Perform precise calculations and
computations using advanced mathematical
methods, ensuring accuracy and reliability in
results.

1.5. Interpret and analyze numerical outcomes to
provide meaningful insights or solutions
within the telecommunications context.

1.6. Apply problem-solving strategies to optimize
processes, systems, or solutions in
telecommunications-related mathematical
challenges.

1.7. Evaluate the efficiency and feasibility of
solutions derived from  mathematical
techniques in practical telecommunications
applications.

1.8. Present the problem-solving  process,
including methodologies, calculations, and
final conclusions, in a clear, logical, and
professional format suitable for technical

reporting.
2. Apply mathematical methods to analyze telecom 2.1. Accurately identify and define the
systems and components. mathematical principles applicable to the

analysis of telecom systems and components.
2.2. Select and employ appropriate mathematical

methods for evaluating system performance

and functionality within telecommunications.
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2.3. Develop and apply equations or algorithms to
model telecom system behaviors and
interactions between components.

2.4, Perform detailed calculations to assess the
efficiency, capacity, and reliability of telecom
systems and their individual components.

2.5. Analyze and interpret data generated through
mathematical modeling to draw conclusions
about system performance.

2.6. Identify patterns, trends, or anomalies in
telecom  systems using  mathematical
techniques and propose potential
improvements.

2.7. Compare calculated results against industry
benchmarks or standards to evaluate system
compliance and effectiveness.

2.8. Document the analytical process, including
methodologies, assumptions, results, and
recommendations, in a structured and
professional manner.
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TEO002 - 3. Electrical Circuit Analysis

The aim of this study unit is to equip learners with the knowledge and skills to analyze, design, and troubleshoot
electrical circuits integral to telecommunications systems. This unit emphasizes practical circuit analysis
techniques, enabling learners to address challenges in telecom equipment effectively and enhance system
reliability.

Learning Outcome: ‘ Assessment Criteria:

1. Analyze and design electrical circuits 1.1. Demonstrate a thorough understanding of the
commonly used in telecommunications fundamental principles governing electrical
systems. circuits used in telecommunications systems,

including Ohm’s Law, Kirchhoff's Laws, and

the principles of AC/DC circuits.

1.2. Evaluate and interpret circuit diagrams,
identifying components such as resistors,
capacitors, inductors, and semiconductors,
and their respective roles within
telecommunications applications.

1.3. Analyze the operational behavior of electrical
circuits in telecommunications systems, using
appropriate mathematical and simulation
tools to assess performance metrics like signal
integrity, power consumption, and frequency
response.

1.4. Design electrical circuits tailored to
telecommunications requirements, ensuring
compliance with industry standards for
reliability, efficiency, and scalability.

1.5. Apply advanced circuit analysis techniques,
such as nodal and mesh analysis, to solve
complex circuit problems within
telecommunications contexts.

1.6. Utilize industry-standard software tools to
model,  simulate, and validate the
performance of designed circuits, presenting
results with clarity and precision.

1.7. Assess the impact of design choices on system
performance, including factors like noise,
impedance matching, and electromagnetic
compatibility, proposing optimizations where
necessary.

1.8. Demonstrate adherence to ethical and
professional standards in circuit design,
ensuring safety, sustainability, and alignment
with international telecommunications
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regulations.
2. Apply circuit analysis techniques to 1.1. Accurately identify and document faults or
troubleshoot telecom equipment. irregularities in telecommunications
equipment through systematic circuit analysis

techniques.

1.2. Utilize appropriate diagnostic tools, such as
multimeters, oscilloscopes, and spectrum
analyzers, to measure key circuit parameters
like voltage, current, and signal frequency.

1.3. Interpret schematics and circuit diagrams to
isolate faulty components or connections
within telecommunications equipment.

1.4. Apply advanced circuit analysis methods, such
as Thevenin's and Norton's theorems, to
assess and resolve complex circuit issues
effectively.

1.5. Implement step-by-step  troubleshooting
procedures, including continuity testing, short
circuit detection, and impedance analysis, to
pinpoint issues accurately.

1.6. Simulate faulty circuits wusing industry-
standard software to predict behavior and
validate repair strategies before
implementation.

1.7. Propose and execute corrective measures,
including component replacement,
recalibration, or circuit redesign, to restore
optimal functionality.

1.8. Ensure adherence to safety protocols and
compliance with telecommunications
standards during all troubleshooting and
repair activities.
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TEO002 - 4. Digital Logic and Systems

The aim of this study unit is to provide learners with a comprehensive understanding of digital logic principles and
their relevance to telecommunications systems. It focuses on equipping students with the skills to design, analyze,
and apply digital systems in various telecom applications. Through this unit, students will develop a foundational
knowledge essential for advanced work in digital systems and telecommunications technology.

Learning Outcome: ‘ Assessment Criteria:
1. Understand digital logic principles and their 1.1. Demonstrate a clear understanding of
application in telecommunications systems. fundamental digital logic principles, including

Boolean algebra, logic gates, and truth tables,
and their relevance to telecommunications

systems.
1.2. Apply digital logic concepts to analyze and
design basic circuits used in

telecommunications equipment, ensuring
accuracy in circuit functionality and
performance.

1.3. Evaluate the role of digital logic in signal
processing, encoding, and modulation
techniques used in modern
telecommunications systems.

1.4. Interpret and explain the function and
operation of digital logic components, such as
multiplexers, decoders, and flip-flops, in
relation to telecommunications applications.

1.5. Identify and troubleshoot common issues
related to digital logic in telecommunications
systems, proposing effective solutions and
ensuring system integrity.

1.6. Assess the integration of digital logic systems
with analog components in
telecommunications devices, demonstrating a
clear understanding of hybrid system design.

1.7. Explore the application of digital logic
principles in key telecommunications
technologies, such as cellular networks,
optical fibers, and satellite communications.

1.8. Analyze current industry trends and
advancements in digital logic technologies,
understanding their impact on the evolution
of telecommunications systems and their
future applications.

2. Design and analyze digital systems used in 2.1. Demonstrate the ability to design digital
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telecom applications. systems for telecommunications applications
by selecting appropriate logic components
and tools based on specific system
requirements and objectives.

2.2. Apply principles of digital circuit design,
including combinational and sequential logic,
to create functional systems that meet
performance standards in telecom
environments.

2.3. Utilize simulation software and other design
tools to model and test digital systems before
implementation, ensuring the accuracy and
reliability of designs in real-world telecom
scenarios.

2.4. Analyze the performance of digital systems in
telecommunications, considering factors such
as signal integrity, latency, power
consumption, and noise resistance, to
optimize system performance.

2.5. Evaluate the integration of digital systems
with other telecommunications technologies,
such as analog  systems, wireless
communication protocols, and network
infrastructure, ensuring seamless
interoperability.

2.6. Troubleshoot and identify faults in digital
systems used in telecommunications, applying
diagnostic techniques to resolve issues and
improve system functionality.

2.7. Assess the scalability and adaptability of
digital systems in telecom applications,
ensuring they can accommodate evolving
technologies and increased demand.

2.8. Stay current with advancements in digital
system technologies and telecommunications
trends, integrating innovative solutions into
designs to enhance system efficiency and
future-proof telecom infrastructures.
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TEO002 - 5. Signals and Systems

The aim of this study unit is to provide a comprehensive understanding of signals and systems in
telecommunications. Students will learn to analyze and interpret different signals using mathematical models,
while exploring the effects of various systems on signal processing and transmission. This unit equips learners
with the skills to assess and optimize telecom systems for effective communication.

Learning Outcome: ‘ Assessment Criteria:
1. Analyze and interpret signals in telecom 1.1. Apply mathematical principles, such as
systems using mathematical models. Fourier analysis, Laplace transforms, and Z-

transforms, to model and analyze the
behavior of signals in telecom systems.

1.2. Use mathematical models to describe the
transmission, modulation, and demodulation
of signals within various telecommunications
channels, ensuring accurate representation of
real-world conditions.

1.3. Interpret the impact of noise, distortion, and
interference on signal integrity in telecom
systems, using statistical and probabilistic
models to assess system performance.

1.4. Analyze and evaluate signal degradation in
telecommunications, utilizing models to
guantify factors such as signal-to-noise ratio
(SNR), bit error rate (BER), and channel
capacity.

1.5. Apply signal processing techniques, such as
filtering, sampling, and compression, using
mathematical models to enhance the quality
and efficiency of telecom signal transmission.

1.6. Interpret the effects of different modulation
schemes (e.g.,, AM, FM, QAM) on signal
characteristics, employing  mathematical
methods to evaluate their suitability for
specific telecom applications.

1.7. Model the propagation of signals through
various mediums, such as optical fiber,
airwaves, and coaxial cables, and analyze their
behavior using mathematical equations to
optimize transmission performance.

1.8. Use mathematical models to predict and
simulate the performance of emerging
telecom technologies, including 5G and
beyond, to ensure optimal system design and
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functionality.

2. Understand the impact of various systems on 2.1. Analyze the effects of different transmission
signal processing and transmission. media (e.g., fiber optic, wireless, coaxial) on
signal propagation, identifying key factors
such as attenuation, dispersion, and
bandwidth limitations.

2.2. Evaluate how modulation techniques (e.g.,
AM, FM, QAM) impact the efficiency and
reliability of signal transmission, considering
trade-offs between data rate, power
consumption, and signal quality.

2.3. Understand the role of error detection and
correction systems in improving signal
integrity, applying techniques such as forward
error correction (FEC) and automatic repeat
request (ARQ) to mitigate transmission errors.

2.4, Assess the impact of network protocols (e.g.,
TCP/IP, OTN, SONET) on signal processing,
ensuring optimal data flow and minimal
latency during transmission across diverse
telecom networks.

2.5. Examine how different multiplexing methods
(e.g., TDM, FDM, OFDM) affect the capacity
and performance of telecom systems,
balancing bandwidth utilization and signal
separation.

2.6. Interpret the influence of signal compression
techniques on transmission efficiency,
focusing on trade-offs between data
reduction and signal fidelity in various
telecom applications.

2.7. Analyze the impact of noise, interference, and
crosstalk on signal quality, applying noise
models to predict system performance and
determine methods for noise reduction in
telecom systems.

2.8. Evaluate how advanced technologies, such as
MIMO, beamforming, and adaptive coding,
enhance signal processing and transmission in
modern  telecom  systems, improving
throughput and reducing signal degradation.
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TEO002 - 6. Principles of Communication Systems

The aim of this study unit is to provide learners with a foundational understanding of the key principles behind
various communication systems. It will equip learners with the ability to apply these principles to effectively solve
practical telecommunications problems, fostering a deeper comprehension of system functionalities and their
real-world applications.

Learning Outcome: ‘ Assessment Criteria:

1. Demonstrate an understanding of the basic 1.1. Identify and explain the key components and
principles behind various communication functions of different communication
systems. systems.

1.2. Describe the role of communication systems
in various contexts, including personal,
business, and technological environments.

1.3. Analyze the methods wused for data
transmission in different communication
systems.

1.4. Evaluate the effectiveness of communication
systems in terms of reliability, speed, and
capacity.

1.5. Compare and contrast wired and wireless
communication systems, outlining their
respective advantages and disadvantages.

1.6. Demonstrate an understanding of the impact
of communication systems on global
connectivity and information sharing.

1.7. Assess the challenges faced by
communication systems, including security
risks, bandwidth limitations, and
technological constraints.

1.8. Explain the basic principles of modulation,
encoding, and decoding in communication
systems, highlighting their significance in data

transfer.
2. Apply communication system principles to solve 2.1. Identify the telecommunications problem and
practical telecommunications problems. outline the relevant communication system

principles applicable to the situation.

2.2. Analyze the key factors influencing the
problem, such as signal quality, transmission
distance, and environmental conditions.

2.3. Evaluate different communication
technologies and their potential application in
addressing the problem.

2.4, Select the most appropriate communication
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system, considering factors like cost,
scalability, and reliability.

2.5. Apply fundamental principles of data
transmission, modulation, and error
correction to enhance the efficiency of the
solution.

2.6. Integrate troubleshooting techniques to
diagnose and resolve technical issues related
to the communication system.

2.7. Implement a solution while ensuring
compliance with international standards and
best practices in telecommunications.

2.8. Assess the outcome of the solution,
identifying areas for improvement and
recommending future optimizations.
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TEO002 - 7. Data Communication and Networking Fundamentals

The aim of this study unit is to provide learners with a foundational understanding of data communication and
networking technologies. It focuses on equipping students with the skills to implement basic network
configurations and troubleshoot common networking issues. This unit ensures a solid grounding in essential
networking principles for practical application.

Learning Outcome: ‘ Assessment Criteria:
1. Understand the basics of data communication 1.1. Demonstrate knowledge of key data
and networking technologies. communication concepts, including the

definition of data transmission and the types
of signals used in communication systems.

1.2. Ildentify and explain different types of
network topologies and their applications in
data communication networks.

1.3. Understand and describe the principles of
various networking devices, such as routers,
switches, and hubs, and their roles in data
transmission.

1.4. Explain the fundamental differences between
analog and digital transmission methods and
their respective advantages and
disadvantages.

1.5. Recognize and define the OSI and TCP/IP
models, and demonstrate an understanding
of their layers and protocols.

1.6. Understand the concept of bandwidth and its
impact on data transmission rates and
network performance.

1.7. Identify common data transmission mediums,
including copper cables, fiber optics, and
wireless technologies, and explain their
characteristics and uses.

1.8. Apply knowledge of networking protocols and
technologies to configure basic network
settings and troubleshoot common
networking issues.

2. Implement fundamental network configurations 2.1. Configure IP addresses, subnet masks, and
and troubleshoot common issues. default gateways for network devices to
ensure proper communication within a local
area network (LAN).

2.2. Set up basic wireless network configurations,
including SSID, security protocols, and
encryption types, to ensure secure and stable
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wireless connections.

2.3. Implement basic routing configurations to
enable communication between different
subnets and networks.

2.4, Verify network connectivity using tools such
as ping, traceroute, and ipconfig/ifconfig to
identify and resolve issues with network
performance or access.

2.5. Troubleshoot common network issues such as
IP address conflicts, incorrect subnet masks,
and faulty cables, using diagnostic tools and
logical problem-solving methods.

2.6. Identify and resolve issues with DNS
resolution by checking DNS server settings
and verifying correct domain name mappings.

2.7. Configure and test firewall settings to ensure
network security and prevent unauthorized
access while maintaining the proper
functionality of services.

2.8. Diagnose and  troubleshoot common
connectivity issues in wireless networks,
including signal interference, misconfigured
settings, and insufficient coverage.
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TE0002 — 8. Electronics for Telecommunications

The aim of this study unit is to provide learners with a comprehensive understanding of the role of electronics in
modern telecommunications systems. It focuses on equipping students with the skills to analyze and design
electronic circuits integral to telecom technologies, ensuring they gain practical knowledge of how electronics
drive the evolution of communication systems.

Learning Outcome: ‘ Assessment Criteria:
1. Analyze and design electronic circuits used in 1.1. Demonstrate an understanding of the
telecom systems. fundamental principles of electronic circuits

used in telecom systems, including their
components, functionality, and design
considerations.

1.2. Assess the requirements of a telecom system
and identify appropriate electronic circuits to
meet these specifications.

1.3. Apply theoretical knowledge to design and
simulate electronic circuits that are optimized
for telecom system performance and
efficiency.

1.4. Utilize relevant software tools to model and
analyze the behavior of electronic circuits in
telecom  systems,  ensuring  accurate
predictions of performance.

1.5. Critically evaluate circuit designs based on
factors such as signal integrity, noise
reduction, power consumption, and
compatibility with existing telecom
infrastructure.

1.6. Integrate industry standards and best
practices into the design of electronic circuits,
ensuring compliance with regulatory and
safety requirements.

1.7. Present clear and detailed circuit design

documentation, including schematics,
component specifications, and testing
procedures.

1.8. Test and validate the functionality of designed
electronic circuits through prototyping and
real-world simulations, making necessary
adjustments to meet system objectives.

2. Understand the role of electronics in 2.1. Demonstrate knowledge of the key concepts
telecommunications technology. and technologies in telecommunications,
highlighting the essential role of electronics in
enabling communication systems.

2.2. Identify and explain the various types of
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electronic components and devices commonly
used in telecommunications technology, such
as semiconductors, amplifiers, and filters.

2.3. Assess the impact of electronic innovations on
the development of telecommunications
systems, including improvements in speed,
capacity, and reliability.

2.4. Understand the principles behind signal
transmission and reception, emphasizing the
role of electronics in modulating, amplifying,
and demodulating signals.

2.5. Explain the relationship between electronics
and the different types of
telecommunications networks, such as
mobile, satellite, and fiber-optic systems.

2.6. Analyze the integration of electronic systems
in modern communication technologies, such
as 5G, broadband, and wireless
communication.

2.7. Discuss the importance of electronics in
ensuring the stability, scalability, and
efficiency of telecommunications
infrastructure.

2.8. Evaluate the ongoing developments and
future trends in electronics and their potential
impact on the evolution of
telecommunications technology.
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TEO002 - 9. Antennas and Wave Propagation Basics

The aim of this study unit is to provide a comprehensive understanding of the fundamental principles of antenna
design and wave propagation in telecommunications. It focuses on the key concepts and methodologies used to
assess antenna performance and wave propagation models in diverse environments, equipping learners with the

knowledge to evaluate their effectiveness in real-world applications.

Learning Outcome: Assessment Criteria:
1. Explain the principles of antenna design and 1.1. Demonstrate a comprehensive understanding
wave propagation in telecommunications. of the fundamental principles of antenna

design, including key factors such as
frequency, impedance, and radiation
patterns.

1.2. Analyze the impact of various antenna types
and configurations on signal strength and
coverage in different telecommunications
environments.

1.3. Explain the relationship between antenna
design and wave propagation, including the
effects of environmental factors such as
terrain, weather, and obstacles on signal
transmission.

1.4. Evaluate the role of different propagation
models, such as line-of-sight, diffraction, and
reflection, in predicting wave behavior in
telecommunications.

1.5. Apply the principles of wave propagation to
real-world telecommunications scenarios,
identifying potential challenges and solutions
in maintaining signal integrity.

1.6. Interpret technical specifications of antennas
and propagation models, demonstrating the
ability to select appropriate designs for
specific telecommunications applications.

1.7. Assess the impact of antenna positioning,
height, and orientation on wave propagation
and signal reception in diverse operational
conditions.

1.8. Present clear, evidence-based explanations of
how antenna design and wave propagation
principles influence the performance and
efficiency of telecommunication systems.

2. Evaluate the performance of antennas and wave 2.1. Analyze the effectiveness of different antenna
propagation models in various environments. types (e.g., dipole, monopole, parabolic) in
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various environments, considering factors
such as frequency range, gain, and directivity.

2.2. Assess the impact of environmental
conditions (e.g., urban, rural, mountainous,
coastal) on the performance of antennas and
wave propagation, with a focus on signal
attenuation, interference, and range.

2.3. Evaluate the performance of line-of-sight
propagation models in open spaces,
comparing results with non-line-of-sight
models in obstructed environments.

2.4, Examine the influence of weather conditions
(e.g., rain, snow, humidity) on wave
propagation, determining how these
conditions  affect signal strength and
coverage.

2.5. Compare the effectiveness of diffraction,
reflection, and scattering models in
environments with significant obstacles, such
as dense buildings or dense forests.

2.6. Assess the performance of wave propagation
models in indoor environments, considering
factors such as building materials, layout, and
interference from other electronic devices.

2.7. Evaluate the accuracy of propagation models
in predicting real-world performance in
different environments, identifying limitations
and proposing improvements.

2.8. Assess the impact of antenna placement and
orientation on the efficiency of signal
propagation in  various environments,
ensuring optimal coverage and minimal
interference.
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TEO002 - 10. Technical Drawing and CAD for Telecom Systems

The aim of this study unit is to equip learners with the skills to develop technical drawings for telecommunications
systems using CAD software. It focuses on enabling learners to create detailed, accurate designs for telecom
components and installations, fostering a strong foundation in both technical drawing and computer-aided design
(CAD) applications within the telecom industry.

Learning Outcome: ‘ Assessment Criteria:

1. Develop technical drawings for 1.1. The learner must demonstrate the ability to
telecommunications systems using CAD select and apply appropriate CAD software
software. tools for the creation of technical drawings

related to telecommunications systems.

1.2. The learner must ensure all drawings comply
with relevant international standards and
industry-specific guidelines for
telecommunications system design.

1.3. The learner must accurately represent
technical specifications, dimensions, and
scaling within the CAD system to ensure
precision and clarity.

1.4. The learner must effectively incorporate
symbols, notations, and annotations that are
standard in telecommunications system
drawings, ensuring that the design is easily
interpretable.

1.5. The learner must develop detailed layouts for
various components of the
telecommunications system, including wiring,
equipment placement, and connectivity,
adhering to best practice conventions.

1.6. The learner must demonstrate proficiency in
layering, file organization, and naming
conventions to maintain clarity, accessibility,
and organization of the technical drawing.

1.7. The learner must implement revision control
processes, ensuring that all changes to
technical drawings are documented and
previous versions are archived appropriately.

1.8. The learner must verify the technical drawings
for accuracy, functionality, and feasibility in
alignment with telecommunications project
requirements and specifications.

2. Create detailed designs for telecom components 1.1. The learner must demonstrate the ability to
and installations. identify and select the appropriate telecom
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components for various installations,
considering  system  requirements and
technical specifications.

1.2. The learner must ensure that designs comply
with international standards and industry-

specific regulations related to
telecommunications equipment and
installations.

1.3. The learner must create detailed and accurate
drawings for telecom components, including
routers, switches, cables, antennas, and other
network infrastructure, ensuring correct
scaling and dimensions.

1.4. The learner must design telecom installations
by incorporating appropriate wiring schemes,
power supply connections, grounding
systems, and other essential elements for
optimal performance and safety.

1.5. The learner must consider environmental
factors (such as temperature, humidity, and
potential interference) in the design process,
ensuring the chosen components and
installation methods are suitable for the
operating environment.

1.6. The learner must use CAD software to
produce precise and clear technical drawings
that include necessary annotations, labels,
and symbols to convey detailed information
on component placement, routing, and
functionality.

1.7. The learner must collaborate with project
stakeholders (e.g., engineers, architects, and
installation teams) to ensure the design meets
both technical and operational requirements
for seamless integration within the overall
system.

1.8. The learner must implement testing and
troubleshooting protocols in the design
phase, addressing potential issues and
ensuring that components and installations
are resilient, reliable, and scalable.
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TEO002 - 11. Health and Safety in Telecom Installations

The aim of this study unit is to equip learners with the knowledge and skills to identify and assess health and
safety risks associated with telecommunications installations. It focuses on the application of industry-standard
safety protocols and procedures to ensure safe and effective telecom operations, promoting a safe working
environment.

Learning Outcome: ‘ Assessment Criteria:
1. Identify health and safety risks associated with 1.1. Demonstrates a comprehensive
telecommunications installations. understanding of common health and safety

risks  involved in  telecommunications
installations, including electrical hazards, falls,
and exposure to hazardous materials.

1.2. Accurately identifies and assesses the
potential for injury or damage during
installation activities, considering
environmental factors, equipment use, and
worksite conditions.

1.3. Evaluates the impact of improper handling or
installation practices on worker safety and
surrounding environments, providing specific
examples of potential risks.

1.4. Applies international health and safety
regulations and  guidelines to the
identification of risks, ensuring compliance
with relevant standards and best practices.

1.5. Effectively communicates identified risks to
stakeholders, including technicians,
managers, and other personnel, using clear
and actionable language.

1.6. Proposes practical mitigation strategies for
minimizing identified health and safety risks,
ensuring worker protection throughout the
installation process.

1.7. Demonstrates awareness of the role of
personal protective equipment (PPE) in
mitigating risks and identifies suitable
equipment for specific tasks  within
telecommunications installations.

1.8. Assesses the adequacy of safety procedures in
place for telecommunications installations,

recommending improvements where
necessary to enhance overall safety and risk
management.
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2. Apply safety protocols and standards to ensure 2.1. Demonstrates a clear understanding of
safe telecom operations. relevant safety protocols and standards,
including national and international
regulations, to ensure compliance in telecom

operations.

2.2. Accurately applies safety measures to specific
telecom tasks, such as cable installation,
equipment maintenance, and tower work, in
accordance with established protocols.

2.3. Identifies potential hazards in telecom
operations and proactively implements safety
measures to minimize risks to workers and
the environment.

2.4. Ensures proper use and maintenance of
personal protective equipment (PPE) by all
personnel involved in telecom operations, in
line with safety requirements.

2.5. Effectively communicates safety protocols to
team members, ensuring all personnel are
adequately trained and understand their
responsibilities in maintaining a safe working
environment.

2.6. Monitors telecom operations for compliance
with safety standards, conducting regular
audits and inspections to identify and address
any non-compliance or safety gaps.

2.7. Coordinates emergency response procedures
in case of accidents or hazards, ensuring that
personnel are prepared and that operations
can resume safely.

2.8. Continuously evaluates and improves safety
protocols to adapt to emerging risks or
changes in technology, ensuring ongoing
safety in telecom operations.
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TE0002 — 12. Professional Communication Skills

The aim of this study unit is to equip learners with essential communication skills tailored for professional
environments in telecommunications. It focuses on enhancing the ability to convey technical information clearly
and concisely, ensuring effective communication in various workplace settings. Learners will develop proficiency
in articulating complex concepts, fostering clarity and understanding in professional interactions.

Learning Outcome: ‘ Assessment Criteria:
1. Develop effective communication skills for 1.1. Demonstrates  the  ability to tailor
professional environments in telecom. communication styles to suit different
professional audiences in the

telecommunications sector, ensuring clarity
and understanding.

1.2. Applies active listening techniques to
accurately interpret and respond to verbal
and non-verbal cues in telecom-related
interactions.

1.3. Utilizes appropriate written communication
tools and formats for different professional
contexts, maintaining professionalism and
precision in technical and non-technical
communication.

1.4. Exhibits proficiency in presenting complex
telecom concepts in a clear and concise
manner, both verbally and in writing, to
diverse stakeholders.

1.5. Demonstrates the ability to communicate
effectively within a team environment,
contributing to collaborative decision-making
and problem-solving in telecom projects.

1.6. Adapts communication methods to overcome
cultural and linguistic barriers, ensuring
inclusive and respectful exchanges in a global
telecom context.

1.7. Effectively manages communication under
pressure, maintaining professionalism and
clarity when addressing urgent or sensitive
telecom issues.

1.8. Utilizes feedback constructively to enhance
communication practices, continuously
improving both individual and organizational
communication effectiveness in the telecom
industry.

2. Demonstrate the ability to communicate 2.1. Presents complex technical concepts in a
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technical information clearly and concisely. simplified manner, using clear and accessible
language suitable for the target audience.

2.2. Organizes technical information logically,
ensuring that key points are highlighted and
easily understood.

2.3. Utilizes visual aids, such as diagrams or charts,
effectively to support the explanation of
technical details.

2.4. Adapts the level of technical detail based on
the audience’s knowledge and needs,
ensuring clarity without oversimplification.

2.5. Avoids jargon or provides definitions when
necessary, ensuring that technical terms are
explained in a way that enhances
understanding.

2.6. Demonstrates the ability to respond to
technical  questions clearly, providing
additional explanations as needed to ensure
comprehension.

2.7. Communicates technical information in
written formats, such as reports or manuals,
with accuracy and clarity, ensuring the
information is easily accessible.

2.8. Ensures that technical information s
presented in a way that aligns with industry
standards, promoting consistency and
reliability in communication.
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TE0002- 13. Advanced Communication Systems

The aim of this study unit is to provide learners with a comprehensive understanding of advanced communication
systems and their core components. It focuses on applying the principles of cutting-edge communication
technologies to telecommunication systems, enabling learners to critically analyze and assess their effectiveness
in modern communication infrastructure.

Learning Outcome: ‘ Assessment Criteria:
1. Analyze advanced communication systems and 1.1. Evaluate the various types of advanced
their components. communication systems and their operational

roles within different industries.

1.2. Identify and assess the key components of
advanced communication systems, including
hardware, software, and networking

protocols.
1.3. Investigate the integration of advanced
communication systems in complex

environments and their impact on efficiency
and performance.

1.4. Analyze the technological advancements and
trends influencing the development of
modern communication systems.

1.5. Assess the security measures implemented in
advanced communication systems and their
effectiveness in protecting data and networks.

1.6. Evaluate the compatibility and
interoperability of different communication
systems and their components in multi-
platform environments.

1.7. Critically examine the challenges faced in the

deployment, maintenance, and
troubleshooting of advanced communication
systems.

1.8. Recommend strategies for optimizing the
performance and reliability of advanced
communication systems based on analysis
and evaluation.

2. Apply principles of advanced communication 2.1. Analyze the role of advanced communication
technologies to telecom systems. technologies in enhancing the functionality
and efficiency of telecom systems.

2.2. Evaluate the impact of emerging
communication technologies, such as 5G and
loT, on the performance of telecom networks.

2.3. Assess the integration of advanced wireless
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technologies, including LTE, 5G, and Wi-Fi,
within existing telecom infrastructure.

2.4. Investigate the application of software-
defined networking (SDN) and network
function virtualization (NFV) in improving
telecom system scalability and flexibility.

2.5. Examine the role of advanced encryption and
security protocols in safeguarding telecom
systems from cybersecurity threats.

2.6. Evaluate the use of artificial intelligence and
machine learning in telecom systems for
predictive maintenance, network
optimization, and customer service.

2.7. Assess the compatibility and challenges of
integrating new advanced communication
technologies with legacy telecom systems.

2.8. Recommend  strategies for leveraging
advanced communication technologies to
improve telecom system performance,
reliability, and user experience.
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TE0002 — 14. Wireless and Mobile Communication

The aim of this study unit is to provide learners with a comprehensive understanding of wireless and mobile
communication technologies. It focuses on equipping students with the skills necessary to design, analyze, and
evaluate wireless communication networks and systems, ensuring they grasp both the theoretical principles and
practical applications in the field.

Learning Outcome: ‘ Assessment Criteria:
1. Understand the principles of wireless and mobile 1.1. Demonstrate a clear understanding of the
communication technologies. fundamental concepts of wireless and mobile

communication technologies, including their
history, evolution, and impact on modern
communication systems.

1.2. Identify and describe the key components of
wireless and mobile communication systems,
including transmitters, receivers, antennas,
and communication protocols.

1.3. Explain the principles of radio frequency (RF)
communication, including the propagation of
signals, modulation techniques, and
frequency allocation.

1.4. Assess the various wireless communication
standards (e.g., Wi-Fi, Bluetooth, 4G, 5G) and
their applications in different industries and
environments.

1.5. Evaluate the role of cellular networks in
mobile communication, including concepts
such as cell towers, handover, frequency
reuse, and network coverage.

1.6. Analyze the challenges and limitations of
wireless  and mobile  communication
technologies, such as interference, bandwidth
limitations, and security concerns.

1.7. Discuss the emerging trends in wireless and
mobile technologies, such as 5G, Internet of
Things (loT), and advanced modulation
techniques.

1.8. Apply knowledge of wireless and mobile
communication technologies to solve real-
world problems, demonstrating critical
thinking and practical understanding in
diverse scenarios.

2. Design and analyze wireless communication 2.1. Demonstrate the ability to design a wireless
networks and systems. communication  network by  selecting
appropriate components, such as base
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stations, antennas, and communication
protocols, to meet specific coverage and
capacity requirements.

2.2. Analyze the performance of wireless
communication systems using key metrics,
including  signal-to-noise  ratio  (SNR),
throughput, latency, and error rates, and
apply optimization techniques to enhance
performance.

2.3. Evaluate the impact of environmental factors
(such as terrain, weather, and obstacles) on
the design and performance of wireless
communication networks, considering aspects
like signal attenuation and interference.

2.4, Design and implement network topologies for
different wireless communication systems,
including cellular, ad hoc, and mesh networks,
ensuring efficient routing, resource allocation,
and network scalability.

2.5. Apply radio frequency (RF) propagation
models to predict coverage areas, signal
strength, and network performance, and use
these models to optimize network design.

2.6. Analyze the capacity and scalability of
wireless communication systems, considering
factors such as bandwidth, traffic demand,
and user mobility, to ensure the system can
handle future growth.

2.7. Implement security measures in wireless
networks, including encryption,
authentication, and intrusion detection
techniques, to ensure data integrity and
confidentiality.

2.8. Evaluate the integration of emerging
technologies (such as 5G, loT, and software-
defined networking) in the design and
optimization of wireless communication
systems, and assess their impact on network
efficiency and performance.
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TEO002 - 15. Optical Fiber Communication

The aim of this study unit is to provide a comprehensive understanding of the principles and key components
involved in optical fiber communication. It focuses on equipping learners with the skills to apply optical fiber
technologies effectively in real-world telecommunications scenarios, fostering practical knowledge and technical
expertise in this vital area of communication technology.

Learning Outcome: ‘ Assessment Criteria:
1. Understand the principles and components 1.1. Demonstrate knowledge of the fundamental
of optical fiber communication. principles of optical fiber communication,

including the concept of total internal
reflection, light propagation, and the behavior
of light within optical fibers.

1.2. Identify and describe the key components of
an optical fiber communication system,
including the transmitter, optical fiber,
receiver, and associated equipment such as
amplifiers and repeaters.

1.3. Explain the types of optical fibers (single-
mode and multi-mode), their construction,
and the differences in their applications and
performance characteristics.

1.4. Analyze the various types of light sources
used in optical fiber communication, such as
light-emitting diodes (LEDs) and laser diodes,
and their impact on signal transmission.

1.5. Discuss the principles of optical signal
modulation, including the different
modulation techniques such as intensity
modulation and  wavelength  division
multiplexing (WDM).

1.6. Evaluate the performance factors affecting
optical fiber communication  systems,
including attenuation, dispersion, bandwidth,
and the impact of these factors on signal
quality and transmission distance.

1.7. Assess the technologies used for optical signal
amplification, such as erbium-doped fiber
amplifiers (EDFAs), and their role in extending
the range of fiber optic communication
networks.

1.8. Apply  knowledge  of optical fiber
communication systems to solve practical
problems related to network design,
optimization, and troubleshooting in various
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environments.

2. Apply optical fiber technologies in real-world
telecom scenarios.

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

Demonstrate the ability to design and
implement optical fiber networks for telecom
applications, ensuring proper selection of
fiber types, connectors, and equipment to
meet the specific needs of the network.
Assess the impact of optical fiber technologies
on network performance, including factors
such as  bandwidth capacity, signal
attenuation, and latency, in the context of
real-world telecom environments.

Apply wavelength division multiplexing
(WDM) techniques to increase the capacity of
optical fiber networks, optimizing the use of
available fiber infrastructure.

Integrate optical fiber technologies with other
communication technologies (such as
microwave or satellite) in hybrid networks,
ensuring efficient data transmission and
network reliability.

Troubleshoot common issues in optical fiber
communication systems, including signal loss,
fiber bending, and connector misalignment,
and apply appropriate techniques for
diagnosing and resolving these issues.
Evaluate the cost-effectiveness and scalability
of optical fiber networks in telecom
applications, considering factors such as
installation costs, maintenance, and long-
term performance.

Implement optical amplification technologies
(such as erbium-doped fiber amplifiers) to
enhance signal strength and extend the reach
of optical fiber networks in large-scale
telecom infrastructures.

Analyze the integration of optical fiber
technology in emerging telecom applications,
such as 5G backhaul and smart city networks,
ensuring compatibility and future-proofing
the network for increased demand.
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TE0002 - 16. Microwave Engineering

The aim of this study unit is to provide students with a comprehensive understanding of microwave engineering
principles, particularly in telecommunications. It focuses on the design, implementation, and troubleshooting of
microwave systems, equipping learners with the skills needed to effectively work with these technologies in real-
world telecom applications. Through this unit, students will gain both theoretical knowledge and practical
expertise in the field.

Learning Outcome: ‘ Assessment Criteria:

1. Understand the principles of microwave | 1.1. Demonstrate a clear understanding of the
engineering in telecom applications. fundamental concepts of microwave engineering,
including the characteristics of electromagnetic
waves, frequency ranges, and the propagation of
microwaves in telecommunication systems.

1.2. Explain the role of microwave engineering in the
design, operation, and optimization of telecom
systems, including the use of frequency bands for
communication.

1.3. Identify the key components used in microwave
communication systems such as antennas,
waveguides, and transmitters, and describe their
functions in ensuring signal transmission and
reception.

1.4. Evaluate the impact of microwave propagation
phenomena, such as attenuation, diffraction, and
interference, on telecom network performance
and reliability.

1.5. Apply microwave engineering principles to the
analysis of system requirements and performance
metrics in telecom applications, including signal
strength, coverage, and bandwidth utilization.

1.6. Critically assess the challenges and limitations of
microwave systems in telecom applications,
including environmental factors, regulatory
constraints, and technical limitations in high-
frequency communications.

1.7. Discuss the advantages and disadvantages of
using microwaves in various telecom applications,
such as satellite communications, radar systems,
and wireless networks, considering factors like
range, capacity, and cost.

1.8. Demonstrate proficiency in the practical aspects
of microwave system design, including the ability
to troubleshoot, optimize, and evaluate
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microwave-based communication systems in real-

world telecom environments.

2. Design and troubleshoot microwave systems | 2.1. Demonstrate the ability to design microwave
used in telecommunications. systems for telecommunications by selecting
appropriate components such as antennas,
amplifiers, and modulators based on system
requirements.

2.2. Analyze and calculate key parameters of
microwave systems, including frequency, power
levels, signal-to-noise ratio (SNR), and link budget,
ensuring the system meets the required
performance standards.

2.3. Design and simulate microwave transmission
lines, waveguides, and other RF components to
ensure optimal signal transmission with minimal
loss and distortion in telecommunications
systems.

2.4, Develop a thorough understanding of the
microwave spectrum and select suitable
frequency bands for specific telecommunications
applications, considering regulatory  and
operational constraints.

2.5. Troubleshoot microwave communication systems
by diagnosing issues such as signal degradation,
interference, equipment failure, and alignment
problems, utilizing appropriate test equipment
and diagnostic tools.

2.6. Utilize measurement instruments, such as
network analyzers, spectrum analyzers, and
power meters, to assess the performance of
microwave components and systems, ensuring
they function according to design specifications.

2.7. Apply principles of electromagnetic wave
propagation, including path loss, reflection, and
refraction, to identify and resolve signal
degradation and ensure efficient signal delivery in
telecommunications systems.

2.8. Evaluate the impact of environmental factors such
as weather conditions, terrain, and obstructions
on microwave system performance, and

implement design modifications or
troubleshooting techniques to mitigate these
effects.
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TEO002 - 17. Internet of Things (loT) in Telecommunications

The aim of this study unit is to provide learners with a comprehensive understanding of the integration of Internet
of Things (loT) technologies within telecommunications networks. It focuses on equipping students with the skills
to develop innovative solutions for loT-based applications, enhancing their ability to contribute to the evolving
telecom industry. Through this unit, learners will explore key loT concepts and their practical implementation in

telecommunications.

Learning Outcome: Assessment Criteria:
1. Explore the integration of loT technologies in 1.1. Demonstrate an understanding of the role of
telecom networks. loT technologies in enhancing telecom

networks' functionality and efficiency.

1.2. Analyze the key components of loT networks
and their integration within existing telecom
infrastructures.

1.3. Evaluate the impact of loT deployment on
network performance, scalability, and
management in telecom environments.

1.4. Investigate the challenges and opportunities
associated with integrating loT devices in
telecom networks, considering both technical
and operational perspectives.

1.5. Assess the security risks and solutions
involved in the integration of IoT technologies
within telecom networks.

1.6. Examine the interoperability standards and
protocols essential for seamless loT
integration in telecom networks.

1.7. ldentify industry best practices for managing
the complexity of loT networks within
telecom infrastructures.

1.8. Propose strategies for optimizing the
integration of loT technologies to improve
service delivery and customer experience in
telecom networks.

2. Develop solutions for loT-based applications in 2.1. Identify and analyze the key requirements for
telecommunications. developing loT-based applications in
telecommunications, considering factors such
as scalability, real-time data processing, and
network reliability.
2.2. Design loT-based application architectures
that align with the needs of
telecommunications networks, ensuring

efficient data collection, transmission, and
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analysis.

2.3. Evaluate various loT communication protocols
(e.g., MQTT, CoAP, LoRaWAN) to select the
most suitable for specific telecom application
scenarios.

2.4. Develop robust data management and
storage solutions to handle the large volumes
of data generated by loT devices in telecom
environments.

2.5. Implement security measures such as
encryption, authentication, and access control
to safeguard sensitive loT data and ensure
secure communication within telecom
networks.

2.6. Create predictive maintenance applications
using loT data to improve the reliability and
efficiency of telecom network infrastructure.

2.7. Integrate loT applications with existing
telecom network management systems,
ensuring seamless operation and
compatibility with legacy equipment.

2.8. Propose solutions for the integration of Al and
machine learning in loT applications for
telecom, enhancing automated decision-
making and improving service quality.
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TEO002 - 18. Network Design and Management

The aim of this study unit is to equip learners with the knowledge and skills required to design and implement
efficient telecommunications network infrastructures. The unit focuses on managing and optimizing network

performance to support a range of telecom applications, ensuring seamless and effective network operations.

Learning Outcome: Assessment Criteria:
1. Design and implement telecommunications 1.1. Demonstrates a comprehensive
network infrastructures. understanding of telecommunications

network design principles, including the
selection of appropriate network topologies
and architectures for specific organizational
requirements.

1.2. Effectively analyzes the current and future
needs of an organization to determine the
most suitable telecommunications
infrastructure solutions.

1.3. Identifies and applies industry-standard tools,
technologies, and protocols in the design and
implementation of a telecommunications
network infrastructure.

1.4. Prepares detailed, accurate design
documentation that adheres to international
best practices and regulatory requirements
for telecommunications systems.

1.5. Demonstrates the ability to assess and
mitigate risks associated with the installation,
configuration, and ongoing maintenance of
telecommunications network infrastructures.

1.6. Coordinates and manages resources
effectively, ensuring timely delivery of
network infrastructure projects while
maintaining budgetary constraints.

1.7. Implements appropriate security measures
and protocols to ensure the integrity,
confidentiality, and availability of data
transmitted over the telecommunications
network.

1.8. Evaluates and tests telecommunications
network performance to ensure optimal
functionality, scalability, and compliance with
organizational and regulatory standards.

2. Manage and optimize network performance for 2.1. Demonstrates a thorough understanding of
various telecom applications. various telecom applications and their specific
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performance requirements, including voice,
data, and video services.

2.2. Utilizes advanced monitoring and diagnostic
tools to assess the performance of telecom
networks and identify potential issues
affecting application performance.

2.3. Applies industry-standard optimization
techniques to enhance the efficiency and
reliability of telecom applications across
diverse network environments.

2.4, Effectively analyzes traffic patterns and
network congestion to implement strategies
that improve bandwidth utilization and
reduce latency for critical telecom
applications.

2.5. Ensures the seamless integration and
interoperability of telecom applications within
a multi-vendor network environment.

2.6. Implements proactive network management
practices, including capacity planning and
load balancing, to support the scalability and
growth of telecom applications.

2.7. Applies security best practices to optimize
network performance while safeguarding
sensitive telecom application data and
preventing service disruptions.

2.8. Continuously evaluates and refines network
performance based on user feedback,
performance metrics, and emerging
technologies to ensure ongoing optimization
and service excellence.
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TEO002 - 19. Telecom Switching Systems and Networks

The aim of this study unit is to provide learners with a comprehensive understanding of the operation and design
of telecom switching systems. It focuses on analyzing the functionality and performance of telecom networks,
equipping learners with the knowledge necessary to assess and optimize telecom infrastructures for effective
communication services.

Learning Outcome: ‘ Assessment Criteria:
1. Understand the operation and design of telecom 1.1. Demonstrate knowledge of the fundamental
switching systems. principles of telecom switching systems,

including their functions and importance in
network communication.

1.2. Identify and explain the key components
involved in telecom switching systems, such
as central offices, switches, and routing
mechanisms.

1.3. Describe the different types of telecom
switching  systems, including  manual,
electromechanical, and digital systems, and
their evolution over time.

1.4. Analyze the operational flow of telecom
switching systems and explain how calls or
data are routed through the network.

1.5. Evaluate the design considerations involved in
telecom switching systems, focusing on
factors like capacity, redundancy, and
reliability.

1.6. Assess the role of software and hardware in
the efficient operation and management of
telecom switching systems.

1.7. Understand and explain the significance of
signal processing, switching algorithms, and
their impact on the performance of telecom
systems.

1.8. Apply knowledge of telecom switching system
operation to troubleshoot common issues and
propose solutions for improving system
performance and efficiency.

2. Analyze the functionality and performance of 2.1. Evaluate the architecture and components of
telecom networks. telecom networks, including the role of base
stations, routers, switches, and transmission
lines in ensuring network functionality.

2.2. Analyze the efficiency of data transmission by

assessing factors such as bandwidth, latency,
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and signal quality in both wired and wireless
networks.

2.3. Examine the scalability of telecom networks,
considering their ability to support growing
numbers of users and data traffic, and the
strategies used to handle increasing demands.

2.4, Assess the impact of network topology on
performance, identifying how different
configurations (e.g., mesh, star, ring)
influence speed, redundancy, and fault
tolerance.

2.5. Review the quality of service (QoS) protocols
in telecom networks and how they prioritize
traffic, ensuring that critical services, such as
voice and emergency data, are transmitted
without delay.

2.6. Investigate network security measures,
analyzing how telecom networks protect
against threats like hacking, data breaches,
and denial-of-service attacks.

2.7. Evaluate the performance of network
management tools, focusing on monitoring,
fault detection, and network optimization
techniques used to maintain smooth
operation and reduce downtime.

2.8. Analyze the integration of emerging
technologies, such as 5G, and their impact on
network functionality, performance, and
future growth.

2.9. Examine the role of energy efficiency in
telecom network performance, considering
how optimization techniques reduce power
consumption and support sustainability.

2.10. Identify challenges faced by telecom
networks, such as congestion, interference,
and hardware limitations, and propose
strategies to mitigate these issues for optimal
performance
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TEO002 - 20. Satellite Communication Systems

The aim of this study unit is to provide learners with a comprehensive understanding of the fundamental
principles behind satellite communication systems. It explores the various satellite communication technologies,
focusing on their applications within the telecommunications industry, and enables learners to evaluate their
effectiveness and impact on modern communication networks.

Learning Outcome: ‘ Assessment Criteria:
1. Understand the principles of satellite 1.1. Demonstrate a comprehensive understanding
communication systems. of the key components involved in satellite

communication systems, including satellites,
ground stations, and communication links.

1.2. ldentify and explain the role of frequency
bands and their impact on satellite
communication performance.

1.3. Evaluate the different types of satellite orbits
(e.g., GEO, LEO, MEO) and their specific uses
in communication systems.

1.4. Explain the principles of signal transmission
and reception in satellite communication,
including modulation, demodulation, and
encoding techniques.

1.5. Assess the challenges associated with satellite
communication systems, such as propagation
delays, signal attenuation, and interference.

1.6. Analyze the function of transponders and
their contribution to signal processing in
satellite systems.

1.7. Describe the regulatory frameworks and
international standards governing satellite
communication, including licensing and
frequency allocation.

1.8. Apply the principles of satellite
communication to practical scenarios,
demonstrating problem-solving and decision-
making skills in system design and operation.

2. Evaluate satellite communication technologies 2.1. Demonstrate a comprehensive understanding
and their applications in telecom. of various satellite communication
technologies, including their types,

components, and operational principles.

2.2. Analyze the key features and characteristics
of satellite communication systems, such as
frequency bands, signal propagation, and
modulation techniques.

www.ictqualab.co.uk Page | 46

Support@ictqualab.co.uk ICTQual AB Qualification Specification



ICTQual Level 5 Diploma in Telecom Engineering

240 Credits-Two Years

@ )
Qua!.

2.3.

2.4,

2.5.

2.6.

2.7.

2.8.

Assess the advantages and limitations of
satellite communication compared to other
communication technologies in terms of
coverage, capacity, and reliability.

Evaluate the impact of satellite
communication technologies on global
telecom infrastructure, including their role in
providing broadband access and enhancing
connectivity in remote areas.

Investigate the different types of satellite
applications in telecom, such as mobile
communication, television broadcasting, and
internet services.

Examine the regulatory and technical
challenges associated with satellite
communication, including spectrum
allocation, interference, and environmental
factors.

Critically evaluate emerging trends and
innovations in satellite communication, such
as Low Earth Orbit (LEO) satellites, and their
potential for transforming the telecom sector.
Provide evidence-based recommendations for
optimizing satellite communication
technologies to address current and future
telecom challenges.
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TEO002 - 21. Advanced Signal Processing

The aim of this study unit is to equip learners with the knowledge and skills required to apply advanced signal
processing techniques in telecommunications. This unit focuses on analyzing and designing systems that optimize
signal transmission and reception, ensuring efficient and effective communication systems. Learners will develop
expertise in tackling complex signal processing challenges in modern telecommunication networks.

Learning Outcome: ‘ Assessment Criteria:
1. Apply advanced signal processing techniques 1.1. Demonstrate the ability to select and
to telecommunications. implement appropriate signal processing

methods for complex telecommunications
systems, considering factors such as signal
type, channel conditions, and system
requirements.

1.2. Analyze and interpret the impact of advanced
signal  processing techniques on the
performance and efficiency of
telecommunication networks, focusing on
signal quality, noise reduction, and error
correction.

1.3. Apply  mathematical and  algorithmic
principles to design and optimize signal
processing solutions for real-time
telecommunication applications.

1.4. Integrate advanced filtering, modulation, and
demodulation techniques to improve signal
transmission, reception, and overall network
performance in telecommunications systems.

1.5. Evaluate the trade-offs between different
signal processing methods, considering
factors such as computational complexity,
system scalability, and energy efficiency.

1.6. Implement adaptive signal processing
algorithms that dynamically adjust to

changing channel conditions and
environmental factors in telecommunication
systems.

1.7. Utilize software tools and simulation
platforms to model, test, and validate the
performance of advanced signal processing
techniques in a telecommunications
environment.

1.8. Communicate complex signal processing
concepts and outcomes effectively to
stakeholders, ensuring that the implications
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for system performance and improvement are
clearly understood.

2. Analyze and design systems for efficient signal 2.1. Evaluate system requirements, including data
transmission and reception. rate, bandwidth, and environmental

conditions, to determine the most suitable
signal transmission and reception methods.

2.2. Design and select modulation techniques that
optimize signal integrity, bandwidth
utilization, and robustness against noise and
interference in various  transmission
scenarios.

2.3. Analyze and apply error detection and
correction algorithms to enhance the
reliability of signal transmission and reception
in noisy or lossy communication channels.

2.4. Assess the impact of channel characteristics,
such as fading, distortion, and interference,
and design adaptive systems to mitigate these
effects for improved signal quality.

2.5. Develop and optimize receiver architectures
that can effectively extract signals with
minimal distortion, taking into account factors
like signal-to-noise ratio (SNR) and channel
impairments.

2.6. Integrate  advanced signal  processing
techniques, such as equalization, filtering, and
compression, to improve the efficiency and
reliability of both transmission and reception
processes.

2.7. Utilize simulation tools and analytical models
to test and validate the design, ensuring that
the system meets performance standards
under realistic operating conditions.

2.8. Document and present design choices, system
specifications, and performance analysis,
ensuring that the designed system is both
technically sound and aligned with project or
industry requirements.
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TEO002 - 22. Telecom Project Management

The aim of this study unit is to provide learners with the knowledge and skills required to effectively plan,
manage, and execute telecom engineering projects. It focuses on applying key project management tools and
techniques within the telecom industry, ensuring a comprehensive understanding of project delivery from
initiation to completion. This unit equips learners with practical approaches to address challenges and optimize
outcomes in telecom project environments.

Learning Outcome: ‘ Assessment Criteria:
1. Plan and manage telecom engineering projects 1.1. Demonstrate the ability to define project
from start to finish. objectives, scope, and deliverables in
alignment with client and organizational
goals.

1.2. Develop a comprehensive project plan,
including timelines, resources, budget, and
risk management strategies, ensuring
feasibility and alignment with project
specifications.

1.3. Identify and allocate the necessary technical
resources, including personnel, tools, and
equipment, to meet project requirements and
ensure successful execution.

1.4. Manage project risks by proactively
identifying potential issues, implementing
mitigation strategies, and adapting the
project plan as necessary.

1.5. Ensure effective communication throughout
the project lifecycle, coordinating between
stakeholders, team members, and clients to
facilitate progress and address any concerns.

1.6. Monitor and control project progress,
ensuring adherence to deadlines, budgets,
and quality standards while maintaining focus
on project objectives.

1.7. Apply appropriate project management
methodologies, tools, and techniques to track
performance, assess deviations from the plan,
and implement corrective actions.

1.8. Evaluate the outcomes of the project upon
completion, conducting post-project reviews
to capture lessons learned and ensure
continuous improvement in future projects.

2. Apply project management tools and techniques 2.1. Utilize project management software to
in telecom industry settings. develop detailed project schedules, allocate
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2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

resources, and track progress against
milestones to ensure efficient management of
telecom projects.

Apply risk management techniques to
identify, assess, and mitigate potential risks,
including technological, regulatory, and
operational challenges specific to the telecom
industry.

Implement stakeholder management
strategies to engage with clients, vendors,
and internal teams, ensuring clear
communication and alignment with project
objectives.

Use cost management tools to create
accurate budgets, monitor expenditures, and
ensure financial control throughout the
lifecycle of telecom engineering projects.
Apply quality management techniques,
including control charts and testing protocols,
to ensure telecom projects meet industry
standards and regulatory requirements.

Use Gantt charts or similar scheduling tools to
visually represent project timelines and
ensure key tasks are completed on time and
within scope.

Integrate agile project management
principles, such as iterative planning and
continuous feedback, to manage telecom
projects that require flexibility and adaptation
to changing technologies.

Implement earned value management (EVM)
to assess project performance and forecast
future performance, helping to make
informed decisions and manage project
constraints effectively.
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TEO002 - 23. Emerging Trends in 5G and Beyond

The aim of this study unit is to explore the latest advancements in 5G telecommunications and examine emerging
trends shaping the future of telecom systems. It seeks to provide an in-depth analysis of the evolving technologies
within 5G and beyond, with a focus on understanding their potential impact on global communication networks
and infrastructure.

Learning Outcome: ‘ Assessment Criteria:
1. Investigate the latest trends and technologies in 1.1. Identify and describe the key advancements
5G telecommunications. in 5G technology, highlighting innovations in
speed, connectivity, and network

architecture.

1.2. Analyze the impact of emerging technologies
such as edge computing, Al, and loT on the
development and deployment of 5G
networks.

1.3. Evaluate the role of 5G in transforming
industries such as healthcare, automotive,
manufacturing, and entertainment, with a
focus on real-world applications.

1.4. Assess the global adoption of 5G technology,
including regional differences, regulatory
challenges, and infrastructure requirements.

1.5. Investigate the potential challenges in
implementing 5G, including security concerns,
spectrum  management, and network
resilience.

1.6. Compare and contrast 5G with previous
generations of mobile networks, focusing on
improvements in latency, bandwidth, and
capacity.

1.7. Examine the environmental and societal
implications of 5G technology, considering
both positive and negative impacts on
sustainability and public health.

1.8. Present evidence-based recommendations for
businesses and governments on integrating
5G technologies effectively and responsibly
into existing infrastructures.

2. Analyze the potential future developments and 2.1. Evaluate emerging trends and technologies in
their impact on telecom systems. telecommunications, including 5G, Al, and
loT, and their potential to shape future
telecom systems.

2.2. Assess the role of global regulatory

www.ictqualab.co.uk Page | 52

Support@ictqualab.co.uk ICTQual AB Qualification Specification



ICTQual Level 5 Diploma in Telecom Engineering "

— [
240 Credits-Two Years Qual.

frameworks and policies in influencing the
evolution of telecom infrastructure and
services.

2.3. Identify the key challenges and opportunities
associated with the integration of next-
generation technologies into existing telecom
networks.

2.4. Investigate the economic, social, and
environmental implications of future telecom
advancements, including cost, accessibility,
and sustainability.

2.5. Analyze the potential risks and security
concerns posed by future telecom
innovations, considering privacy, data
protection, and cyber threats.

2.6. Critically assess the scalability and
adaptability of current telecom systems in
response to anticipated technological
advancements and market demands.

2.7. Forecast the potential impact of future
developments on telecom service providers,
including competition, market structure, and
consumer behavior.

2.8. Recommend strategies for telecom
organizations to stay competitive and future-
proof their networks in anticipation of
industry advancements and trends.
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TEO002 - 24. Capstone Project in Telecommunications

The aim of this study unit is to provide learners with the opportunity to design and implement a comprehensive
telecommunications engineering project. It emphasizes the integration of theoretical knowledge with practical
skills, enabling students to apply their learning in real-world scenarios. This unit fosters critical thinking, problem-
solving, and project management abilities essential for success in the telecom industry.

Learning Outcome: ‘ Assessment Criteria:
1. Design and implement a comprehensive telecom 1.1. Demonstrates the ability to identify and
engineering project. define the scope and objectives of a telecom

engineering project, ensuring alignment with
client requirements and industry standards.

1.2. Develops a clear, detailed project plan,
outlining all phases, timelines, resources, and
deliverables to ensure effective project
management.

1.3. Applies advanced technical knowledge to
design a robust telecom system architecture,
considering  scalability, reliability, and
sustainability.

1.4. Utilizes industry-standard tools and software
to create technical drawings, schematics, and
simulations for the project.

1.5. Implements  best practices for risk
management, including identifying potential
risks, creating mitigation strategies, and
ensuring compliance with relevant

regulations.
1.6. Coordinates with cross-functional teams and
stakeholders, ensuring effective

communication, collaboration, and adherence
to project timelines and budgets.

1.7. Conducts rigorous testing and validation of
the system components and overall project,
ensuring optimal performance, quality, and
safety standards.

1.8. Delivers comprehensive documentation and
final reports, presenting the project's
outcomes, technical details, and
recommendations for future improvements.

2. Demonstrate the ability to integrate theoretical 2.1. Applies fundamental theoretical principles of

knowledge and practical skills in telecom. telecom engineering to real-world scenarios,
ensuring practical solutions align with
established concepts.
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2.2. Demonstrates proficiency in using telecom
tools, equipment, and software while
integrating theoretical knowledge to enhance
performance and efficiency.

2.3. Analyzes complex telecom systems, using
both theoretical frameworks and hands-on
experience to troubleshoot and resolve issues
effectively.

2.4. Links theoretical concepts such as signal
processing, network protocols, and data
transmission with practical applications in
system design and implementation.

2.5. Demonstrates the ability to adapt and apply

theoretical knowledge to emerging
technologies and industry trends in telecom
engineering.

2.6. Effectively translates theoretical knowledge
into practical methods for optimizing telecom
network performance and addressing real-
time challenges.

2.7. Uses a problem-solving approach that
combines theoretical understanding and
practical skill sets to design, test, and
implement telecom solutions.

2.8. Evaluates the success of telecom projects by
assessing both the theoretical foundation and
practical execution, ensuring outcomes meet
industry standards.
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