
Wireless Mobile Communication



Lecture 8, 9, 10

• Operation of Cellular System



Topics to be Covered

• Introduction to Cellular System
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Introduction

• The target for mobile communications is to provide communications 
for anyone, from anywhere, at any time.

• A demanding task. Technological challenges include:
– Time–varying, hostile communication channel.
– Location and tracking complexities due to mobility.
– Efficient use of scarce resources such as frequency spectrum ⇒ 

cellular structure. The amount of interference generated is critical.
– Power restrictions due to health issues.
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Introduction

• The exponential 
growth of mobile 
subscribers 
worldwide is due 
to the decreasing 
service charges 
and diminishing 
hardware costs. 
The continuous 
development of 
the enabling 
technologies is 
the key.



6

Introduction
RF technologies (such as improved frequency stability in electronics)
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Introduction

– IC design (size)

– Battery technology (weight and size)

– Higher order modulation is made possible due to 
the use of more sophisticated advanced digital 
signal processing techniques.

– Speech coding techniques – reduces the   required 
bandwidth per channel.



8

Cellular system

Example :
– Consider a system allocated total bandwidth of 12.5MHz and 

each voice channel requires a 10kHz slot. We can only support 
12.5MHz/10kHz or 1250 simultaneous conversations.

– Supposing the penetration rate in Singapore is 10%, for a 
population of 3M+, this is equivalent to 300k users. What 
happen if 1% of the users making call at the same time? 
Channels need to be in someway reused or shared?



9

Cellular system

What can we do?
– Frequency bands are reused at different locations. 

With this, higher user capacity in the same 
frequency spectrum can be achieved.

– Technical challenge: interference issue, location 
tracking, etc., needs to be overcome.
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Cellular system
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Cellular system
• Each cell has a base station (BS), providing the radio interface to the 

mobile station (MS).
• A sophisticated switching technique called a handover enables a call to 

proceed uninterrupted across cell boundaries.
• All the BS’s are connected to a mobile switching center (MSC) which is 

responsible for connection users to the public switched telephone 
network (PSTN).

• Control channels transmit and receive data messages that carry call 
initiation and service requests, and are monitored by mobiles when 
they do not have a call in progress. ~5% of total available channels.
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Cellular system

• Communication between the BS and the mobiles is 
defined by a standard common air interface that specifies 
4 different physical channels
– Forward (Downlink) voice/data channel : BS to MS
– Reverse (Uplink) voice/data channel : MS to BS
– Forward (Downlink) control channel : BS to MS
– Reverse (Uplink) control channel : MS to BS

• A MS contains a transceiver, an antenna and control 
circuitry. A BS consists of several transmitters and 
receivers.
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1G 2G Distributions
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2G Standard
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2G to 3G evolution
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