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Course Introduction / Overview:

The demand for ubiquitous, high-capacity wireless connectivity inside buildings has never been greater. Modern

construction materials, while energy-efficient, often impede cellular signals, creating coverage gaps and frustrating users.

This course provides a comprehensive exploration of Indoor Distributed Antenna Systems (DAS) and Small Cell solutions,

the two primary technologies for resolving in-building wireless challenges. We will delve into the fundamental principles of

radio frequency (RF) propagation and the specific engineering challenges of indoor environments. This program moves

from foundational concepts to advanced design, implementation, and optimization strategies. As discussed by experts

like Andrew Seybold in works such as "The Definitive Guide to In-Building Wireless," a successful in-building network is a

complex integration of technology, planning, and execution. BIG BEN Training Center has designed this course to equip

participants with the practical skills needed to plan, design, and manage robust in-building wireless networks, ensuring

seamless connectivity for everything from voice calls to 5G and IoT applications. This training covers the entire project

lifecycle, making it the definitive program for professionals in the field.

Target Audience / This training course is suitable for:

RF Engineers and Technicians.

Wireless Network Planners and Designers.

Telecommunications Project Managers.

System Integrators and Installers.

IT and Network Infrastructure Managers.

Solutions Architects and Consultants.

Facilities and Property Managers.

Technical Sales and Pre-Sales Engineers.

Regulatory and Compliance Officers.



Target Sectors and Industries:

Telecommunications and Mobile Network Operators.

Commercial Real Estate and Property Management.

Healthcare and Hospital Facilities.

Hospitality, including Hotels and Resorts.

Transportation Hubs such as Airports and Train Stations.

Large Public Venues like Stadiums and Convention Centers.

Corporate and Enterprise Campuses.

Government, Public Safety, and Municipal Agencies.

Higher Education Institutions.

Retail and Shopping Malls.

Target Organizations Departments:

Information Technology (IT) and Network Operations.

Engineering and Technical Services.

Radio Network Planning and Optimization.

Project Management Office (PMO).

Infrastructure and Facilities Management.

Capital Projects and Construction.

Telecommunications and Unified Communications.

Corporate Real Estate and Asset Management.



Course Offerings:

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

Analyze the fundamentals of indoor RF propagation and signal loss.

Differentiate between Passive, Active, and Hybrid DAS architectures.

Evaluate the role and types of Small Cells in network densification.

Conduct a preliminary RF site survey to identify coverage requirements.

Develop a comprehensive link budget for an in-building wireless system.

Create high-level designs for both DAS and Small Cell deployments.

Understand the key considerations for public safety DAS and regulatory compliance.

Assess the impact of PIM (Passive Intermodulation) and learn mitigation techniques.

Outline the steps for system commissioning, testing, and optimization.

Compare backhaul solutions for indoor network deployments.

Plan for the integration of future technologies like 5G, CBRS, and IoT.

Course Methodology:

The training methodology at BIG BEN Training Center is designed to be immersive, interactive, and highly practical. We

believe in learning by doing, moving beyond theoretical lectures to engage participants in real-world problem-solving. The

course incorporates a blend of expert-led instruction, detailed case study analysis of deployments in complex venues like

hospitals and airports, and collaborative group workshops. Participants will work in teams on design simulations, where

they will be tasked with creating a basic in-building solution for a given scenario, forcing them to apply concepts of

capacity planning, technology selection, and antenna placement. Interactive sessions, Q&A panels, and open discussions

are woven throughout the five days to encourage knowledge sharing and address specific challenges faced by attendees in

their own work environments. This hands-on approach ensures that participants not only understand the "what" and

"why" of DAS and Small Cells but also master the "how," leaving them confident in their ability to apply these new skills

immediately upon returning to their roles.



Course Agenda (Course Units):

Unit One: Fundamentals of In-Building Wireless

Introduction to In-Building Wireless (IBW) challenges.

Fundamentals of Radio Frequency (RF) theory and propagation.

Understanding signal strength, quality, and interference.

Key performance indicators (KPIs) for indoor networks.

Overview of Distributed Antenna Systems (DAS).

Introduction to Small Cell technology.

Comparing DAS, Small Cells, and Wi-Fi for indoor coverage.

Unit Two: DAS and Small Cell System Architectures

Deep dive into Passive DAS components and design.

Exploring Active DAS systems and fiber-optic transport.

Understanding Hybrid DAS solutions.

Femtocells, Picocells, and Microcells explained.

Carrier-grade vs. enterprise Small Cell solutions.

Neutral Host and multi-operator system models.

Powering and backhaul options for indoor systems.

Unit Three: In-Building Network Design and Planning

The RF design lifecycle from start to finish.

Conducting site surveys and gathering requirements.

Coverage vs. capacity planning and analysis.

Performing link budget calculations.

Antenna theory and selection for indoor environments.

Introduction to RF planning software and modeling.

Designing for E911 location accuracy compliance.



Unit Four: Implementation, Commissioning, and Testing

Best practices for cable and equipment installation.

Understanding and testing for Passive Intermodulation (PIM).

System integration with the macro network and core.

The commissioning process and system turn-up.

Walk testing and data collection for verification.

Tools and techniques for RF signal measurement.

Documentation, labeling, and creating as-built drawings.

Unit Five: Optimization, Maintenance, and Future Trends

Post-launch network performance monitoring and optimization.

Common troubleshooting techniques for indoor systems.

Public Safety DAS requirements (NFPA/IFC codes).

The role of DAS and Small Cells in 5G deployment.

Integrating IoT and private networks (CBRS).

The convergence of licensed and unlicensed spectrum.

The future of intelligent buildings and HetNets.

FAQ:

Qualifications required for registering to this course?

There are no requirements.

How long is each daily session, and what is the total number of training

hours for the course?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.

Something to think about:

As 5G and IoT densify indoor environments, how will the convergence of DAS, Small Cells, and Wi-Fi evolve to create a truly

seamless and intelligent building infrastructure?



What unique qualities does this course offer compared to

other courses?

This course distinguishes itself by offering a holistic, vendor-neutral perspective on the entire in-building wireless

ecosystem. Unlike training that focuses narrowly on a single manufacturer's product or one specific technology, our

curriculum provides a comprehensive comparison of both DAS and Small Cell solutions, empowering participants to select

the optimal technology for any given scenario. We emphasize the fundamental principles of RF engineering and design

that transcend specific hardware, ensuring the skills learned are durable and adaptable to future technological shifts. The

program's structure is uniquely practical, moving beyond theory to immerse participants in real-world case studies and

design challenges that mirror the complexities of actual deployments in high-density venues. Furthermore, the course is

forward-looking, dedicating significant time to emerging trends such as the integration of 5G, the role of CBRS for private

networks, and the demands of IoT connectivity. This blend of foundational depth, practical application, and future-

focused content ensures participants leave not just as technicians, but as strategic thinkers in the in-building wireless

domain.


