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What is the mobile network ?

 A cellular network or mobile network is 

a communication network where the last 

link is wireless.

 A mobile network, also referred to as a 

cellular network, employs the use of 

radio frequencies that can be used 

simultaneously by several callers at one 

and the same time.

CELLULAR NETWORKS 

.

CELLULAR NETWORKS
 A cellular network is a radio network distributed 

over land areas called cells.

 Each cell served by at least one fixed-location 

transceiver known as a cell site or base station.

 When joined together these cells provide radio 
coverage over a wide geographic area..

BTS

CELL

HANDOVER OR HANDOFF

 One of the key elements of a mobile 
phone or cellular 
telecommunications system, is that 
the system is split into many small 
cells to provide good frequency 
reuse and coverage. 

 Changing the base station

 Switching from one cell to another.

 However as the mobile moves out of 
one cell to another it must be 
possible to retain the connection. 
The process by which this occurs is 
known as handover or handoff.

 In cellular telecommunications, the 
terms handover or handoff refer to 
the process of transferring an 
ongoing call or data session from 
one channel connected to the core 
network to another channel.
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MULTIPLE ACCESS TECHNIQUES FOR 

WIRELESS COMMUNICATION

 Access methods are multiplexing techniques that provide communications 

services to multiple users in a single-bandwidth wired or wireless medium. 

MULTIPLE ACCESS TECHNIQUES FOR WIRELESS COMMUNICATION

-FDMA-

FDMA ( Frequency Division Multiple 
Access)

 Frequency band divided into small 
frequency channels and different channels 
are allocated to different users – like in FM 
radio. 

 Multiple users can transmit at the same 
time but on different frequency channels.

 FDMA is the division of the frequency band 

allocated for wireless cellular telephone 

communication into 30 channels, 

 Total system bandwidth is divided into 

narrow frequency slots .

 Each user is allocated a unique frequency 

band or channel.

 1G based on FDMA, it allows user to 
make voice calls in one country

MULTIPLE ACCESS TECHNIQUES FOR WIRELESS COMMUNICATION

–TDMA-

TDMA (Time Division Multiple Access)

 Each user is allowed to transmit only in 
specified time-slots with a common 

frequency band.

 Multiple users can transmit at the same 
frequency band at different times.

 TDMA is digital transmission technology 

that allows a number of users to access a 
single radio-frequency (RF) channel 
without interference by allocating unique 

time slots to each user within each 
channel.

 2G based on TDMA

THANK YOU FOR YOUR ATTENTION

MULTIPLE ACCESS TECHNIQUES FOR WIRELESS COMMUNICATION

-CDMA-

CDMA (Code Division Multiple Access)

 Distinct Codes – Users may transmit at the same time using 
the same frequency band but using different codes so that 

we can decode to identify a particular user. 

 In this system, a user has access to the whole bandwidth 
for the entire duration.

 CDMA codes are used to distinguish among the different 
users.

 CDMA consistently provides better capacity for voice and 

data communications than other technique.

 CDMA in which each channel is assigned unique code 

which is orthogonal to codes used by others.

 2G, 3G  and 4G based on CDMA

.

FDMA-TDMA-FDMA

Everyone talks in a different 
room to prevent 
interference. Since the 
conversation can't be 
heard from another room, it 
can be filtered from the 
other by going to the other 
room

Within each room, everyone 

takes turns talking to prevent 
interference. within each 
room, one person is talking 
at once, so they must talk 
fast to say everything.

Everyone speaks a 
different language at the 
same time in the same 
room. Since each 
language is unique, one 
may be filtered from 
another
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GLOBAL SYSTEM FOR MOBİLE 

COMMUNİCATİONS
 GSM (Global System for Mobile communication) is a 

digital mobile telephony system that is widely used 
in Europe and other parts of the world. 

 GSM uses a variation of time division multiple 
access (TDMA) and is the most widely used of the 
three digital wireless telephony technologies (TDMA, 
GSM, and CDMA).

 GSM digitizes and compresses data, then sends it 
down a channel with two other streams of user data, 
each in its own time slot.

 It operates at either the 900 MHz or 1800 MHz 
frequency band.

 Global System for Mobile (GSM) is a second 
generation cellular standard developed to provide 
voice services and data delivery using digital 
modulation.

GSM SYSTEM ARCHİTECTURE

GSM SYSTEM ARCHİTECTURE
 MS (Mobile Station) mobile handset which 

is used by user to communicate with 

others. It consists of a combination of 

mobile device and SIM card.

 BTS (Base Transceiver  Station) contains 

the equipment for transmitting and 

receiving of radio signals (transceivers), 

antennas, and equipment for encrypting and 

decrypting communications with the BSC

 MSC (Mobile Switching Center) each base 

station is controlled by a switching office 

called Mobile Switching Center center.

 PSTN ( Public Swiched Telephone Network) 

the PSTN is the network of the world's 

public circuit switched telephone 

networkks

 Home Location Register (HLR)

 Visitor Location Register (VLR)

 Equipment Identity Register (EIR)

 Authentication Centre (AuC)

EVOLUTION OF MOBILE NETWORK

what does mean ‘Generations of network’?

Revolutions in technology are defined as generation.

Almost every ten years new mobile phone technology and infrastructure involving a change in 

the fundamental nature of the service, higher peak data rates, new frequency bands, wider 

channel frequency bandwidth in Hertz becomes available. 

These transitions are referred to as GENERATİONS.

1G refers to the fırst 
generation of wireless 

telephone technology, 
mobile telecommunications 
which was first introduced in 

1980s and early 1990s

1G-FIRST GENERATİON 

TECHNOLOGH
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1G-FIRST GENERATİON TECHNOLOGY

 1G network use Analog signal.

 Simplest type to wireless data.

 It's speed was upto 2.4kbps

 Advanced Mobile Mhone System (AMPS) was first launced by the US and is a      
1G mobile system

 1G based on FDMA, it allows user to make voice calls in one country

 Simplest type to wireless data.

 Variations in the signal- disrupts over long distance

DRAWBACK WİTH FIRST GENERATIONS (1G)

 Poor Voice Quality

 Poor Battery Life

 Phone Size Big

 No Security

 Frequent Call Drops

 Limited Capacity

 Poor Handoff 
Reliability

2G-SECOND GENERATION 

TECHNOLOGY

 2G technology refers to the second generation whis 

based on GSM.

 It was launched in Finland in the 1991.

 2G network use digital signal

 It’s data speed was upto 64 kbps.

 FEATURES INCLUDES

 It enabled services such as text messages, 

picture messages and MMS (Multi Media Message)

 Provides better quality and capacity

 2G requires strong digital signal to help mobile 

phones work. 

 These systems are unable to handle complex data 

such as videos.

DRAWBACK WİTH 2ST GENERATİONS

 2G required strong digital signal to help mobile phones 
work. If there is no network  in any specific area, digital 
signal would weak.

 Neded To İmprove Transmission Quality

 Spotty Coverage 

 Unable To İmprove Support Complex Data Such As Video

 System Capacity

 Cell Towers Has A Limited Coverage Area.

 Abrupt Dropped Calls

2.5G GENERATION TECHNOLOGY-GPRS

2.5G is a technology between the second and third generation of mobile telephony.

2.5G is sometimes described as 2G

Features Includes:

 phone calls

 send/ receive Email message

 web browsing

 speed 64-144 kbps

 camera phones

 take a time of 6-9 mins. to download a 3 mins. Mp3 song

standards:

GPRS (General Packet Radio Service)

2.75G TECHNOLOGY-EDGE

 EDGE is an abbreviation for Enhanced Data rates for GSM Evolution.

 EDGE technology is an extended version of GSM.

 It allows the clear and fast transmission of data and information up to 384kbit/s 
speed.

3G-THIRD GENERATİON 

TECHNOLOGY
3G technology refer to third generation whıch was 

introduced in year 2000s.

 Data transmission speed increased from 144 kbps -
2Mbps.

 Typically called Smart Phones and features 

increased its bandwidth and data transfer rates to 
accommodate web-based aplication and audio 

and video files.

Feature of 3G technology

 Providing Faster Communication

 Send/Receive Large Email Message

 High Speed Web/ More Security

 Video Call/ 3d Gaming

 Tv Streaming / Mobile Tv/ Phone Calls

Large Capacities And Broadband A 3 Min Mp3 Song
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Drawback Of 3G Technology

 Expensive fees for 3G licenses service

 It was challenge to build the infrastructure for 3G

 High bandwidth requirement 

 Expensive 3G phones.

 Large cell phones

Problem With Generation 3rd

 High Bandwidth Requirement

 High Spectrum Licensing 

 Huge Capital

Broadband Capability

 Allows transmission of 384 kbps for mobile 

systems and upto 2 mbps for stationary users.

 Increased spectrum efficiency -5mhz.

 A greater number of users that can be 

simultaneously supported by a radio frequency 

bandwidth.

 High data rates at lower incremental cost than 

2G global roaming.

4G-FOURTH GENERATION 
TECHNOLOGY

 Also knowen as Mobile 
‘’Broadband Everywhere’’

 One of the basıc term used to 

describe 4G is MAGİC.

 Mobility Multimedia connection

 Anywhere anytime with anyone

 Global mobility support

 Integrated wireless solutions

 Customized personal service

4G...

4G technology or mobile communication systems are 
characterized by high speed data rates at 20 to 100 Mbps, 
suitable for high resolution movies and television

Advantage or merits of 4G

1) Higher bandwidth enables a range of new application

2) Lower cost than previous generations

3) Faster and more reliable

4) Video streaming

5)  Tv broadcast

6) video calls

7) music

8) support enhanced gaming

9) chat 

10) Location service - GPS

11) Life saving- Telemedicine

4 G ...

 Capable to provide speed 100Mbps-1Gbps.

 Hıgh QOS and hıgh security

 Provide any kind of service at any time as per user 
requirements, anywhere

FEATURE İNCLUDE:

 More Security

 Hıgh Speed

 Hıgh Capacity

 Low Cost Per-bıt Etc.

DRAWBACKS OF 4G

 battery uses is more

 hard to implement

 need complicated hardware

 expensive equipment required to implement next 
generation  network.

.

CAN YOU FIND  
DIFFERENCES???

5G FIFTH TECHNOLOGY

5G technology refer to short name fifth generation which was 
started from late 2010s.

 Complete wireless communication with almost no 
limitations.

 it is hıghly supportable to wwww (wireleses world wide 
web).

BENEFİTS OF 5G TECHNOLOGY

 Hıgh speed, hıgh capacity

 5G technology providing large broadcasting of data in Gbps.

 Multimedia newspaper, Tv on HD quality

 Faster data transmission that of the previous generations.

 Large phone memory, Dailıng speed clarity in audio/video.

 Support inteactive multimedia, voice, streaming video, 
internet etc.

5G İS MORE EFFECTİVE AND MORE ATRACTİVE.
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