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About this book

Symbols Used

Steps Unit
Objec�ves

Key Learning
Outcomes

In the last five years, the growth of the Indian telecommunica�ons sector has outpaced the overall 
economic growth. This sector is poised for strong growth of about 15 percent in short term during 
2013–17, driven by growth in organised retail, technological advancements, changing consumer 
preferences and government support. With over 1000 million subscribers, India is the second largest 
telecom market in the world.

The sector currently employs over 2.08 million employees and is slated to employ more than 4.16 
million employees by 2022. This implies addi�onal crea�on of ~2.1 million jobs in the nine-year period. 

This Par�cipant book is designed to impart theore�cal and prac�cal skill training to students for 
becoming a Tower Technician. Tower Technician in the Telecom industry is also known as Site 
Engineer/Tower Engineer/Site Technician.

Individuals at this job needs maintain site live 24x7, maintain and repair level-1 faults/issues at telecom 
tower site, level-1 preven�ve and correc�ve maintenance and report faults to the supervisor in �me. 
Individual also needs to travel inter-state and work during odd hours, when required.

This Trainee Manual is based on Tower Technician Qualifica�on Pack (TEL/Q4100) & includes the 
following Na�onal Occupa�onal Standards (NOSs)

1. Site Hygiene
2. Preven�ve Maintenance
3. Site Management
4. Task repor�ng
5. Correc�ve Maintenance

The Key Learning Outcomes and the skills gained by the par�cipant are defined in their respec�ve units.

Post this training, the par�cipant will be able to keep sites live 24x7 through site maintenance.

We hope that this Trainee Manual will provide a sound learning support to our young friends to build an 
a�rac�ve career in the telecom industry. 

NotesPractical Exercise
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1. Introduc�on

Unit 1.1 -  Introduc�on to the Course 

Unit 1.2 - Types of Communica�on

Unit 1.3 - Types of Cellular Network

Unit 1.4 - Components of a Cellular Network

Unit 1.5 - Tower Infrastructure Industry



Key Learning Outcomes

At the end of this module, you will be able to:

 1. Discuss about the telecom sector.

 2.  Understand about different types of Cellular networks.

 3.  Iden�fy various companies in Tower Infra industry and develop understanding about them.

 4. Know about various organiza�on in telecom industry.

 5. Get knowledge of Companies in Tower Infra Industry.
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India, the second largest telecom market of the world by subscriber base a�er China, witnessed 
phenomenal growth in mobile connec�vity and penetra�on during the last few decades(Refer to Fig. 
1.1.1). This growth was mainly in voice connec�vity. A similar growth in broadband penetra�on and data 
connec�vity is envisaged in the coming years. In order to support this growth in number of users and also 
support their data needs, technology has moved from 2G to 3G to 4G and will go to 5G in years to come. 
As these technologies are changing they are pu�ng up a huge requirement for ac�ve (equipment and 
electronics) and passive infrastructure (cables and towers) at switching center and at telecom tower sites 
across the country. In order to support and manage this requirement a large pool of trained manpower is 
needed in the coming years at all telecom service providers.

Interna�onally also scenario is similar as telecom operators and service providers worldwide have to 
match the speed of growth of voice and data traffic across their networks and for the same they are in 
constant need of trained engineers and technicians.

This course is intended to provide a thorough training to students who want to take tower technician as 
their profession.

1.1.1 Telecom Industry at a Glance

This Course should be taken by

a. New entrants who are interested in making a career in Telecom Industry.

b. Exis�ng members of telecom industry who want to get enhanced training for career growth.

Who should take this course? 

At the end of this unit, you will be able to:

 1. Get an overview of the Telecom Industry.

 2. Iden�fy various telecom operators in India and interna�onally..

 3. Develop an understanding about Telecom product companies and Telecom solu�on providers.

Unit Objec�ves

Fig. 1.1.1 Telecom Services in Opera�on

UNIT 1.1: Introduc�on to Telecom Industry
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Telecom Operators are the companies who have taken licence from the govt. to provide 
telecommunica�on services to users. They own all the elements necessary (Radio spectrum, wireless 
network infrastructure, back haul network, a billing solu�on, customer care, marke�ng and repair 
organiza�on) to sell and deliver communica�ons services to end users. They are also called mobile 
network operator, wireless service provider, wireless carrier, cellular company or mobile network carrier. 
There are usually  mul�ple Telecom operators in a country to ensure compe��on and be�er quality of 
service to users. Examples of some Indian telecom operators and interna�onal telecom operators are 
provided for your reference(Refer to Fig. 1.1.2).

1.1.2 Indian Telecom Operators

Fig. 1.1.2 Major Telecom operators of India



1.1.3 Interna�onal Telecom Operators

1.1.4 Telecom Product Companies
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Fig. 1.1.4  Telecom product Companies and Telecom  Solu�on Providers

Telecom product Companies and Telecom Solu�on Providers are organiza�ons who work towards 
building technologies, products and solu�ons needed for deploying the wireless/wireline networks, 
back haul networks and other connec�vity/IT solu�ons used for a proper opera�on of a Telecom service 
provider. There are many companies world wide who specialize in a par�cular field of technology needed 
by these telecom operators. These are called Telecom Products companies and they sell their products 
directly to telecom operators as product companies or through bigger companies These bigger 
companies are called Telecom solu�on providers and they put together mul�ple products as an overall 
solu�on for Telecom operators put together mul�ple products as an overall solu�on and are called 
Telecom Solu�on Providers. Some major Indian and Global telecom product companies and solu�on 
providers are referred below (Refer to Fig. 1.1.4). 

Telecom operators which are present in the countries out of India are known as interna�onal telecom 
operators. Many of these have opera�on in mul�ple countries. Few of these interna�onal operators are 
given below (Refer to Fig. 1.1.3).

Fig. 1.1.3  Key Interna�onal Telecom Operators
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Fig 1.2.1  Caller making a Tele call

Fig 1.2.2  Receiver receiving a Tele call

Tele communica�on is exchange of informa�on between individuals at a distance, using electronic products 
over a medium which could be wired (landline communica�on) or wireless (Cellular or Mobile 
communica�on). A complete telecommunica�on arrangement is made up of two or more sta�ons 
equipped with transmi�er and receiver devices communica�ng over a medium.

Below shows communica�ons between various individuals. Both users have a handset which is a receiving 
and transmi�ng device. This handset can be of a land line network or of a Mobile Network. Communica�ng 
medium could be wires or open air depending on the telecom operator user 1 and user 2 have selected 
(Refer to Fig. 1.2.1 & 1.2.2) .

What is Telecommunica�on?

At the end of this unit, you will be able to:

 1.   Clearly understand the defini�on of Tele communica�on.

 2.   Differen�ate between wireless and wire line communica�ons.

Unit Objec�ves

UNIT 1.2: Types of Communica�on
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Fig 1.2.3 Caller with Handset

  Fig 1.2.4 Wire-line Telecom Network

Fig 1.2.5 Receiver with Handset

1.2.1 Wired/Landline Communica�on

In Wired/ Landline communication the information is shared between individuals using a physical cable 
which could be a copper cable or a Fibre optic Cable. The communication between users passes through 
a telephone exchange which routes the call to the destination user. As per a recent survey there are 1.3 
billion land line users world wide, but many user are shifting to wireless/Mobile communication. Picture 
below shows a land line caller calling through a wire line network to the receiver he wants to talk to.

In the Fig. 1.2.3 a land line user picks up her handset dials the number of her friend. Call goes through the 
wire line network (Refer to Fig. 1.2.4) and reaches her friend (Refer to Fig. 1.2.5). Her friend picks up 
phone and they start talking.



Fig.1.2.6 Mobile user 1 with Handset Fig. 1.2.7 Cell Tower

Fig. 1.2.8 Mobile Switching Centre

Fig. 1.2.9 Cell Tower Fig. 1.2.10 Mobile User 2 with Handset

In Wireless/ Cellular/ Mobile Communica�on informa�on is shared between individuals using airwaves 
as shown in the picture below. While there are many wireless technologies like Radio, free space op�cs, 
Wi-fi, blue-tooth etc. but for mobile communica�on between individuals there are predominantly two 
technologies being used, which are GSM and CDMA. In both GSM & CDMA signals goes to a mobile tower 
and from mobile tower they reaches the mobile switching center to be directed to the cell tower where 
the recipient user is sta�oned. As per es�mates there are around 5 billion mobile users in the world. The 
picture below shows the call flow between two users. User 1 (Refer to Fig 1.2.6) is calling mobile User 2 
(Refer to Fig 1.2.10) through her mobile Handset. Her call is taken by airwaves which are using 
CDMA/GSM technology to a nearest cellular tower (Refer to Fig 1.2.7) . From the cellular tower a back 
haul network of mobile operator carry this call to mobile switching center (Refer to Fig 1.2.8) . Mobile 
Switching Center will find the loca�on of user 2 based on her mobile number. A�er finding the loca�on of 
User 2, mobile Switching Center will forward the call to a cell tower nearest to the loca�on (Refer to Fig 
1.2.9) of mobile User 2 on the back haul network of the telecom operator. From the Cell tower the 
communica�on is passed on to Mobile User 2 over air waves. Mobile User 2 gets a ringing tone on her 
handset.

1.2.2 Wireless/ Cellular/ Mobile Communica�on

8
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2G
2G is deployed in networks which are mainly used for voice communica�on. 2G is 
short form of second-genera�on wireless technology commercially launched on 
the GSM standards in Finland in 1991. Three primary benefits of 2G are: phone 
conversa�ons are digitally encrypted; more efficient use of spectrum allowing 
far greater mobile phone penetra�on level; data services for mobile, star�ng 
with SMS text messages.

4G
4G(Short form of 4th Genera�on) is deployed in Cellular Networks, where Data 
usage is far more than voice communica�on. Here data speed go  up to few  es
Megabytes Poten�al and current applica�ons include amended mobile web . 
access, IP telephony, gaming services, high-defini�on mobile TV, video 
conferencing, 3D television, and cloud compu�ng.

3G
3G is deployed in Networks which is a mix of Voice and Data Communica�on. 3G 
technology works on IMT- 2000 technical standards, including standards for 
reliability and speed (data transfer rates) to provide peak data rates of at least 
200 kbit/s. UMTS and CDMA2000 are key technologies of 3G Networks.

5G
This is a new technology where users can get data speeds up to Gigabytes and 
will be good for connec�ng all the electronic devices around us. 5G should get  
rolled out by 2020 to meet business and consumer demands offering the 
following performances: Data rates up to 10 Gbps over the air, Latency in the 
order of 1ms, Enable Internet of Things (IoT) devices to run on ba�ery for up to 
ten years.

In Wireless/ Cellular/ Mobile Communica�on informa�on is shared between individuals using airwaves 
using any of the following technology. As discussed earlier these airwaves used two technologies which 
are CDMA and GSM. CDMA and GSM networks can be of the following types. We can see as we are 
moving from 2G to 5G network both CDMA and GSM technologies are converging into one.

Types of Cellular Networks

.

At the end of this unit, you will be able to:

 1.   Know about CDMA and GSM Networks.

 2.   Differen�ate between 2G,3G,4G and 5G networks.

 3.   Understand the advantages of new technology network over previous ones.

Unit Objec�ves

UNIT 1.3: Types of Cellular Networks
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1.4 Components of a Cellular Network

A Cellular Network is a network where the last link is always wireless. The network is distributed over 
land areas called cells, each served by at least one fixed-loca�on transceiver, known as a cell site or 
base sta�on. This Network consists of the following components:

Gateway: The gateway is the communica�on links between two wireless systems or 
between wireless and wired systems. There are two components inside a Gateway: 

a. Mobile Switching Centre (MSC) – Connects BS and MS from one loca�on to BS a

    MS at a distant place.

b. Inter working func�on (IWF) – Connects BS and MS to Internet for data connec�vity

Security Mechanism : To authen�cate user to get into the cellular network. This is 
needed to prevent Users who have not bought services from the mobile operator 
to get into the network and use the services.

Databases: Databases are used to keep track of billing, Caller Loca�on and 
Subscriber informa�on. A shown in Fig 1.2.6 to 1.2.10 earlier mobile swiching 
center finds the loca�on of User 2 based on her mobile number. This loca�on 
informa�on is kept in the databases as discussed here.

Radio Wave Standards : Defines the type Radio communica�on waves used to 
connects users to each other. This is explained in detail in unit 1.3.

Mobile Sta�on (MS) – A Mobile Sta�on is a mobile/Wireless Device used for 
communica�on by a user. Example: Mobile Phone with a Sim Card. This is 
explained in pictures shown earlier.

Base Sta�on (BS) - A Base Sta�on is a fixed sta�on in a mobile cellular Network 
used for radio communica�on with mobile Sta�ons (MS). They consist of radio 
channels, transmi�er/ receiver antenna mounted on a tower. A cell Tower with 
antennas is example of a Base sta�on.
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Telecom towers or cell towers are the integral part of the telecom network infrastructure and telecom 
industry. In fact they are the most expensive to build and the valua�ons are heavy. The cost and business 
of towers has outgrown itself as compared to the overall business of a telecom operator. This has 
resulted in most of the companies having off the tower business as an independent business en�ty. 
These independent tower companies forms the tower infrastructure industry.

Tower Infrastructure industry is showing explosive growth and exponen�al investments are involved. As 
it requires a lot of investment to grow, companies are also ge�ng merged and acquired to be more 
profitable, for example Indus Towers a joint venture of Vodafone, Bhar�, Airtel and IDEA with the given 
composi�on.

Indus Towers = Ortus Infratel Holding (Vodafone – 42%) + Bhart Airtel (42%) + IDEA (16%)

American Tower Corp has acquired Xcel Telecom towers for Rs. 700 crore. Quippo telecom has acquired 
Spice Telecom's tower business and Tata Teleservices has merged into it. BSNL has planned to lease its 
towers for be�er revenues. Because of the intense compe��on and to save cost each tower needs to 
support more than two telecom operators to stay profitable. This has recently led to a new concept of 
infrastructure sharing between different companies. Details of some of the tower companies are shown 
in the table below(Refer to Fig. 1.5.1) which has a list of 12 telecom tower companies of India and the 
approximate number of towers they have.

Recently American Tower Corpora�on has bought Viom Networks.

1.5 Tower Infrastructure Industry

S. NO. COMPANY Approx no. of towers 

(As per March 15)

1. Indus 119800

2. Reliance Infratel 43000

3. Bhar� Infratel 38000

4. Viom Networks 38000

5. GTL 28000

6. Essar Telecom 30000

7. American Tower Corp 13000

8. Tower Vision 3200

9. Aster Infrastructure 1000

10. India Telecom Infra Limited 1000

11. KEC Interna�onal 400

12. Independent Mobile Infrastructure 400

Fig. 1.5.1 Telecom Tower Companies of India


