GOVERNEMNET POLYTECHNIC NARENDRANAGAR (Tehri Garhwal)
IT- 6" Sem,
“Mobile Computing”
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WHAT IS MOBILE COMPUTING:-

mobile computing e ¥ qeie & fe@ users ts mobile =1 feft 371 wireless device % grr data, voice,
a9 video 1 Ziafie T wehd 8. g8t Weal H e I, “Hiemsel efen k uHt technology @ Tkt st data =t fereft
mobile device % g wireless network & transmit &  foTe foram ST 2.7

o= &9 °, mobile computing & smartphones T T &t I aTedt Tl & 9 H qE@d 2 AfhT I8 399 el
e 12T topic ® Hifeh a8 smartphones & & fafia & ® a8 & 36 devices # use =rdl © St ff mobility =

support #dt @ si:- laptop, smart watch, tablet snfe. mobile computing % = 7@ concepts 2 fs
IE ST T&dll 2:-

1. mobile communication
2. mobile hardware
3. mobile software

1:- mobile communication —

FET HieTEe YR 1 aredd ueh U infrastructure @ 8 St % wireless device % fae famert (reliable) e
areT ed communication e &L g9 i@ protocols, services, bandwidth @er portals @ € St f
devices =i support =t 2. data format st 5t & 3iex define form st 2, 7= giifam w8 foF g@t systems
@y collision AT 8. mobile communication & radio wave infrastructure 1 s foram sirar @ s signals
o g4 (Qir) W 9T ST § (3791 signals % sending T receive gaT = ATeAW @ et ©.)

2:- mobile hardware -

mobile hardware e 37 devices a1 mobile devices s f mobility i service # receive araccess
T Tehd 2. 38 3T laptops, smartphones, tablet PC, smart watch @em 7= personal digital assistants
(PDA) 311d 2. 3 fearsdi o it ua receptor o grar 2 st s signals & sense @@ receive & & foru fesmsa foram
grar 2. @ 3 feargd full duplex w & st & s1efq 3 v & awa w signals &t send +ff st erdt € 9o receive +ft
F Fehdll 8. AISTEA BSAT, TRAAT A2Toh T 13 Ll 2.

3:- mobile software -

HISTEe AT T Program idr & St foh Tiemse Sea. W run 2T 2. 39 Aremsd 1 operating system i &g aehd
. g feamsm & it oeft it o fow e wean 2. 38 feamgm &1 engine «ff #=d 8. 3 mobile applications & @t
foraroamatt qem St bt @At =, F camera, music player, cellular connectivity, WI-FI, Bluetooth, voice
recorder, speech recognition, @t video player 31fE feature ye= #ar 2.


https://ehindistudy.com/2016/06/08/wired-vs-wireless-in-hindi/
https://ehindistudy.com/2017/11/01/networking-device-router-hindi/#collision_domain
https://ehindistudy.com/2016/10/15/transmission-mode-hindi-types-transmission-mode-hindi/
https://ehindistudy.com/2018/09/19/operating-system-hindi-2/
https://ehindistudy.com/2017/03/24/wifi-hindi-standards-hindi/

EVOLUTION OF MOBILE COMPUTING:-

mobile computing T idea 1990 < 331 ¥ Y& gAT T AR IHeh 1S & 3 7ok FHH Sgd SIGaTd 3T <[ 8. FT ATThT
var ¢ fok wea portable laptop & @1 o1, 7R € @ 5/ ard & — gt portable <iwei @ 9 Osborne . 7= 10.6
kg =1 o, 3T 3wt screen 5 3= i oft. 3o &1 floppy disk drives @ s keyboard @ grar or. 3T 3T/eRd &
laptop & 8GB %t RAM, 14 =¥t display screen, aemintel core i7 processor grar g s weight 1.5 kg %
AT 2. ITShe 89 ¥ I3 W9 F® M L ¥hd 8. Shopping, gaming, entertainment &e %3 AT T2l & BT 2. T8l
g0 game ®ad & faT play-station, internet @ & faw cyber cafe st ugan an. Jeas 2G, 2.5G, 3G, 4G
3R 379 FB <1 H 5G 37 < & 41 89 % ¥ © 1 mobile computing T evolution sga o i & g1 & 3Tk v
7 off =t technology <@ & fier.

PRINCIPLES (CHARACTERISTICS) OF MOBILE COMPUTING:-

1:- portability — & devices =T Tsh T & T T T o ST @ehd ©. 3 wireless network # #gi «f operate
T T 2.

2:- connectivity — gt ability 2 fs/e grr devices g Jeaeh % @y connect &t 3@ down time / lag
time ga € % BIaT €, 3R gn fearsdi 1 qudl e Wt oft ST T €1 4l +ff 318 Jeae % |y connect T 2.

3:- social interactivity — &1 der & fo ua feamgw gut fearse @ communication %t & faT connect Tt
2

4:- individuality — 5= #IE s giemset feamsa 9eas @ connect gt 2 a1 @ individual #ad ? 31k 7 feargq st
SR % foTT Seaeh T access . dahdt 2.

ADVANTAGE OF MOBILE COMPUTING:-

1:- location flexibility — s&sh g0 users =l @ +ft A foraft g & +fi el st &kl €. location flexibility st waes
& T users foret +ft location & work =t wehar 2. 8t mobile device H ts @73 4 %3 @l tasks =i U T e €.
2:- saves time — 7g g0 it serd LT @ o off 59 hal travel #d ® 99 foh s @ office o & i, &x travel &
ok 1 A HTIT <Rl HIeTSeT fSaTed o ST U R e &, fSerd travel # o aret w261 o ST o wehd 2.

3:- enhanced productivity — o2 productivity ' erdT ? users 79t T=Tel SFTE & THehHT JINT L ehd & AT

companies ¥ client T ot & wHer HiaTget ST TN i & o o il Siedt Te Rt oid © fSre@ 3eht productivity
Tl 2.

4:- entertainment — mobile devices 1 TR 7S 3 foTT foram ST dehat 2. 89 360 18 ot movie, game T«
Thd & q9T social sites Sfe Terert ST 7S Ld 2. 3Teishal 99 ot 3etie T high speed @it 2 a8 =1E oft high
quality videos @ur educational material 3@r ST "Har ®. YRd ¥ S @ JIO AT ® q9 ¥ SAEH AN
entertainment & fore & = i &,

5:- Ease of Research — 3@ g g0 #is +ft research STmart & ot dshd 2. Teet STel HIsTget Shegfor el off qef A1 sht
research =t o foTe 3@ field & STHT wedr o1 W= 319 &9 32 & g1 google a1 317 sites # search =tk data =
collect s werd €.

6:- cloud computing -
I U didd ¢ 36 g0 81 319 data # online servers (=8 cloud #ed 8) § save X @hd 8 31 51 off g9 ur|

F2TE F-99H BT & 89 30 data T access X T 2.
7:- social engagement —&w facebook, twitter, whatsapp fe % g/ @nit & 3¢ wed ¢.



https://ehindistudy.com/2019/01/08/ram-kya-hai-hindi-types-hindi/
https://www.facebook.com/ehindistudy/
https://twitter.com/yugal_the_great

DISADVANTAGE OF MOBILE COMPUTING:-

1:- security (gva)- s8R g7 THEH 38 security & #ifsr Hismget fearsai s hack foram s aehr € 3 31w
RVt 3R HeaARITe T sh AT ST HhaT 8. 3R & fohelt qat 1 wi-fi s #ad © a1 9 g1 phone #1 easily &%
T TR 2.

2:- distractions — 37 feamgdi o gm0 wsh aws dr productivity sredt & wiq gt @tk 78 distraction st sror oft st
2. Users 319 M % G ¥t SEeT SETA Fierd I St i S@ § T &d 8. ME I a® phone & a1d i & &3
accidents &1 g <.

3:- power consumption — HisTsd fSaTgdl # it siedl 6l &t sigd & W Bidl & R A batteries o<t & waw ek
Tt . IR 71T hel T STe T B S¢St foriell el & 3 119kt battery @ &t &1 . (Fifs 37t battery sarer
g sarer 1 4 2 o e & fosh urdt @ 3i 3 geir charge st ugar &)

4:- quality of connectivity — 319 3@ g o et hft 319k phone # 4G Fead full 31 R & & weg gete
speed 51ga & ¥ BT <. 1 I8 38e TF drawback 2. 4g weaeh 1 2g i speed +f 7 firerd.

5:- cost — it technology @=m devices i Sma 7t Bt & fSe! @i T dieT qfeht & S €.

6:- mobile devices i display HhiF 55 BIel il 2.

7:- ¥ phones s 319 @19 1 ST & A1 =R 8 %l Tl a1 T&dT & IS 31maer phone =1 shis Z8TaIT & ekl 2.

APPLICATIONS OF MOBILE COMPUTING:-

iRl mobile computing 3 SEIRT S Erft ST o foram s @ iR oft 29 A= 9 Aecat areas F R F aar @ E
STET SHeRT JAT foRaT ST 2.

« emergency services (SATardehTel = Jarsit) ¥ 3eeht T4 fhat Sirar & S- ambulance = call s snfe.
« stock broker (garet) % gRT 38T T stock it TR T F fore fomam ST R,

« vehicles#®

. estate agents & ot

e courts (3mETerd #)

o ST

« credit card =1 verify & & forg

« e mail sSaFfag

« ola uber, et hotel, flight @ 1= Tameti 1 ezt book & foru,



Wired Networks
Wired networks, also called Ethernet networks, are the most common type of local area network
(LAN) technology. A wired network is simply a collection of two or more

computers, printers, and other devices linked by Ethernet cables. Ethernet is the

fastest wired network protocol, with connection speeds of 10 megabits per ..
second (Mbps) to 100 Mbps or higher. Wired networks can also be used as part
of other wired and wireless networks. To connect a computer to a network with
an Ethernet cable, the computer must have an Ethernet adapter (sometimes called a network interface card, or
NIC). Ethernet adapters can be internal (installed in a computer) or external (housed in a separate case). Some
computers include a built-in Ethernet adapter port, which eliminates the need for a separate adapter
(Microsoft). There are three basic network topologies that are most commonly used today. (Homenthelp.com)

The star network, a general more simplistic type of topology, has one central hub that connects to three
or more computers and the ability to network printers. This type can be used for small businesses and even
home networks. The star network is very useful for applications where some processing must be centralized
and some must be performed locally. The major disadvantage is the star network is its vulnerability. All data
must pass through one central host computer and if that host fails the entire network will fail.

On the other hand the bus network has no central computer and all computers are linked on a single

circuit. This type broadcasts signals in all directions and it uses special

software to identify which computer gets what signal. One disadvantage

with this type of network is that only one signal can be sent at one time, if

== == /= Mwosignalsare sentat the same time they will collide and the signal will fail
to reach its destination. One advantage is that there is no central computer so if one computer goes down
others will not be affected and will be able to send messages to one another. (Laudon)

The third type of network is the ring network. Similar to the bus network,
the ring network does not rely on a central host computer either. Each computer in
the network can communicate directly with any other computer, and each
processes its own applications independently. A ring network forms a closed loop

and data is sent in one direction only and if a computer in the network fails the

data is still able to be transmitted.




Typically the range of a wired network is within a 2,000-foot-radius. The disadvantage of this is that
data transmission over this distance may be slow or nonexistent. The benefit of a wired network is that
bandwidth is very high and that interference is very limited through direct connections. Wired networks are
more secure and can be used in many situations; corporate LANS, school networks and hospitals. The biggest

drawback to this type of network is that it must be rewired every time it is moved. (Laudon)

Wireless Networks

A wireless network, which uses high-frequency radio waves rather than wires to communicate
between nodes, is another option for home or business networking. Individuals and organizations can use this
option to expand their existing wired network or to go completely wireless. Wireless allows for devices to be
shared without networking cable which increases mobility but decreases range. There are two main types of
wireless networking; peer to peer or ad-hoc and infrastructure. (Wi-fi.com)

An ad-hoc or peer-to-peer wireless network consists of a number of computers
each equipped with a wireless networking interface card. Each computer can

@ communicate directly with all of the other wireless enabled computers. They can share

& files and printers this way, but may not be able to access wired LAN resources, unless

one of the computers acts as a bridge to the wired LAN using special
software. c@
An infrastructure wireless network consists of an access point or a Mo

base station. In this type of network the access point acts like a hub,

providing connectivity for the wireless computers. It can connect or bridge the J\“Q,@
wireless LAN to a wired LAN, allowing wireless computer access to LAN resources, such as file servers or
existing Internet Connectivity. (compnetworking.about.com)

There are four basic types of transmissions standards for wireless networking. These types are
produced by the Institute of Electrical and Electronic Engineers (IEEE). These standards define all aspects of
radio frequency wireless networking. They have established four transmission standards; 802.11, 802.11a,
802.11b, 802.11g.

The basic differences between these four types are connection speed and radio frequency. 802.11 and

802.11b are the slowest at 1 or 2 Mbps and 5.5 and 11Mbps respectively. They both operate off of the 2.4



GHz radio frequency. 802.11a operates off of a 5 GHz frequency and can transmit up to 54 Mbps and the
802.11g operates off of the 2.4 GHz frequency and can transmit up to 54 Mbps. Actual transmission speeds
vary depending on such factors as the number and size of the physical barriers within the network and any
interference in the radio transmissions. (Wi-fi.com)

Wireless networks are reliable, but when interfered with it can reduce the range and the quality of the
signal. Interference can be caused by other devices operating on the same radio frequency and it is very hard
to control the addition of new devices on the same frequency. Usually if your wireless range is compromised
considerably, more than likely, interference is to blame. (Laudon)

A major cause of interference with any radio signals are the materials in your surroundings, especially
metallic substances, which have a tendency to reflect radio signals. Needless to say, the potential sources of
metal around a home are numerous--things like metal studs, nails, building insulation with a foil backing and
even lead paint can all possibly reduce the quality of the wireless radio signal. Materials with a high density,
like concrete, tend to be harder for radio signals to penetrate, absorbing more of the energy. Other devices
utilizing the same frequency can also result in interference with your wireless. For example, the 2.4GHz
frequency used by 802.11b-based wireless products to communicate with each other. Wireless devices don't
have this frequency all to themselves. In a business environment, other devices that use the 2.4GHz band
include microwave ovens and certain cordless phones. (Laundon)

On the other hand, many wireless networks can increase the range of the signal by using many
different types of hardware devices. A wireless extender can be used to relay the radio frequency from one
point to another without losing signal strength. Even though this device extends the range of a wireless signal
it has some drawbacks. One drawback is that it extends the signal, but the transmission speed will be slowed.

There are many benefits to a wireless network. The most important one is the option to expand your
current wired network to other areas of your organization where it would otherwise not be cost effective or
practical to do so. An organization can also install a wireless network without physically disrupting the
current workplace or wired network. (Wi-Fi.org) Wireless networks are far easier to move than a wired
network and adding users to an existing wireless network is easy. Organizations opt for a wireless network in

conference rooms, lobbies and offices where adding to the existing wired



Wireless communication was a magic to our ancestors but Marconi could initiate it with his
wireless telegraph in 1895. Wireless Communication can be classified into three eras.

« Pioneer Era (Till 1920)
o Pre Cellular Era(1920-1979)
o Cellular Era (beyond 1979)

The first commercial mobile telephone system was launched by BELL in St. Louis, USA, in 1946.
Few lucky customers got the services. Early mobile systems used single high power
transmitters with analog Frequency Modulation techniques to give coverage up to about 50

miles and hence only limited customers could get the service due to this severe constraints
of bandwidth.

Cellular Era

To overcome the constraints of bandwidth scarcity and to give coverage to larger sections,
BELL lab introduced the principle of Cellular concept. By frequency reuse technique this
method delivered better coverage, better utility of available frequency spectrum and reduced
transmitter power. But the established calls are to be handed over between base stations
while the phones are on move.

Even though the US based BELL lab introduced the cellular principle, the Nordic countries
were the first to introduce cellular services for commercial use with the introduction of the
Nordic Mobile Telephone (NMT) in 1981.

First Generation Systems

All these systems were analog systems, using FDMA technology. They are also known as First
Generation (1G) systems. Different systems came into use based on the cellular principle.
They are listed below.

Year Mobile System

1981 Nordic Mobile Telephone(NMT)450
1982 American Mobile Phone System(AMPS)
1985 Total Access Communication System(TACS)
1986 Nordic Mobile Telephony(NMT)900

Disadvantages of 1G systems

« They were analog and hence are were not robust to interference.

« Different countries followed their own standards, which were incompatible.

To overcome the difficulties of 1G, digital technology was chosen by most of the countries
and a new era, called 2G, started.



Advantages of 2G

« Improved Spectral Utilization achieved by using advanced modulation techniques.
« Lower bit rate voice coding enabled more users getting the services simultaneously.
« Reduction of overhead in signaling paved way for capacity enhancement.

o Good source and channel coding techniques make the signal more robust to
Interference.

« New services like SMS were included.
« Improved efficiency of access and hand-off control were achieved.

Name of the Systems Country
DAMPS-Digital Advanced Mobile Phone System  North America

GSM-Global System for Mobile communication European Countries and
International applications

JDC - Japanese Digital Cellular Japan
CT-2 Cordless Telephone—-2 UK
DECT-Digital European Cordless Telephone European countries

History of GSM

GSM standard is a European standard, which has addressed many problems related to
compatibility, especially with the development of digital radio technology.

Milestones of GSM

o 1982 - Confederation of European Post and Telegraph (CEPT) establishes Group Special
Mobile.

o 1985 - Adoption of list of recommendation was decided to be generated by the group.

« 1986 - Different field tests were done for radio technique for the common air
interface.

o 1987 - TDMA was chosen as the Access Standard. MoU was signed between 12
operators.

« 1988 - Validation of system was done.

o 1989 - Responsibility was taken up by European Telecommunication Standards
Institute (ETSI).

o 1990 - First GSM specification was released.

e 1991 - First commercial GSM system was launched.



Frequency Range of GSM

GSM works on four different frequency ranges with FDMA-TDMA and FDD. They are as follows

System P-GSM E-GSM GSM 1800 GSM 1900
(Primary) (Extended)
Freq Uplink 890-915MHz 880-915MHz 1710- 1850-
1785Mhz 1910MHz
Freq 935-960MHz 925-960MHz 1805- 1930-

Downlink 1880Mhz 1990MHz



When we describe mobile communications, we refer to the overall technology, speed, frequency
and system in numeric generations such as 3G, 4G or 5G. Each generation have unique
technologies that define them. This blog explores and explains the differences throughout the
evolution of mobile communications and what we can expect from the future generations of these
technologies.

The very first generation of commercial cellular network was introduced in the late 70’s with fully
implemented standards being established throughout the 80’s. The radio signals used by 1G are
analogue, meaning the voice of a call is modulated to a higher frequency rather than being
encoded to digital signals.

Analogue signals degrade over time and space meaning that voice data can very often lack quality
within a call. In comparison, digital is a representation of analogue stored as signals, meaning
larger amounts of data can be carried more effectively.

The second generation saw the introduction of GSM (Global System for Mobile Communication)
technologies as a standard in the early 90’s. It allowed for digital voice and data to be sent across
the network and allowed users to roam for the first time.

2G also used Signalling and Data Confidentially and Mobile Station Authentication to ensure
improved security and privacy of telephone calls.

The advance in technology from 1G to 2G introduced many of the fundamental services that we
still use today, such as SMS, internal roaming, conference calls, call hold and billing based on
services e.g. charges based on long distance calls and real time billing.

Between the year 2000 and 2003, an upgrade in technologies introduced the packet network
which provided high speed data transfer and internet and became known as 2.5G.

The standards included GPRS (General Packet Radio Service) and EDGE (enhanced Data Rates
in GSM).

GPRS supports flexible data transmission rates and provides continuous connection with the
network. It also allows for the service provider to charge for the amount of data that is sent rather
than their connection time.

Introduced commercially in 2001, the goals set out for third generation mobile communication were
to facilitate greater voice and data capacity, support a wider range of applications, and increase
data transmission at a lower cost.

For the first time, this generation supported high speed wide band internet access as well as fixed
wireless internet access and allowed for video calls, chatting and conferencing, mobile TV, video
on demand services, navigational maps, email, mobile gaming, music and digital services such as
movies.

Significantly greater security features were introduced within 3G, including Network Access and
Domain Security and Application Security.

Initiated in 2010, the fourth generation is an all IP based network system. Its purpose is to provide
high speed, high quality and high capacity to users while improving security and lower the cost of
voice and data services, multimedia and internet over IP.

The major benefit of an IP based network is that it is able to seamlessly handover, for voice and
data to GSM, UMTS and CDMA2000 technologies from the previous different generations
infrastructure.

4G introduced the LTE standard which only support packet switching and an all IP Network. There
are a significant amount of infrastructure changes needed to be implemented by service providers



in order to supply because voice calls in GSM, UMTS and CDMA2000 are circuit switched, so with
the adoption of LTE, carriers will have to re-engineer their voice call network.

5G is the next generation of commercial cellular network, set to greatly increase internet
connectivity speeds. At this time, there aren’t any publicly agreed definitive standards that have
been set as with previous generations so not a great deal of information is known about the
specific technologies that are going to be used.

Different estimations have been made for the date of commercial introduction of 5G networks, but
they are generally around the year 2020.

One of the main benefits of increased connectivity being plugged as the underlying selling point of
5G is loT (Internet of Things), which would make the most of the higher speed of connectivity to
allow for seamless integration of devices on a scale never been achievable before.

Speed (data rates) = 1Gbps to 10Gbps (claimed by service providers in lab conditions)

When was each mobile generation introduced commercially? (dover to reveap

£y ' oy
1980 1920 2000 200 2020
1982 1992 2003 2010 20207

1] PAGING SYSTEM

Paging Systems are wireless communication systems that are designed to send brief messages to a
subscriber. It's a one-way messaging system in which Base Station send messages to all subscribers. The
Paging System transmits the message also known as Page, along with Paging System access number,
throughout the service area using Base Station, which broadcast the page on a radio link. Types of Paging
SystemsThe Paging Systems can be of two types. Manual Paging System: In a manual paging system, a
message is sent to the paging operator through telephone call by the caller. The message is then delivers to
the pager through paging network by the operator. Automatic Paging System: In an automatic paging
system, the incoming requests are automatically processed by the paging terminal and then this information
is delivers to the pager. Automatic Paging Systems are mostly used.

Messages in Paging Systems
One of the following four types of information messages can be delivered in a Paging System.Alert Tone
Message Voice Message Digital String Message Text String MessageAlert Tone Message: In the alert tone
message, a dedicated telephone number is assigned to the receiver, which is also known as Tone Pager. The
pager is triggered by dialing the number. To generate tone-type messages, the advantage of tone paging is
that it utilizes a small amount of airtime. Voice Message: In the voice message, a voice message can be
transmitted in some tone paging systems after the beep. Digital String Message: In digital string message,
the receiver is a Numeric Pager. The string can be the telephone number of the caller or a coded message.


http://www.carritech.com/news/internet-of-things/
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This coded message is generated on request of the caller by the paging center and is decoded by a codebook
built into the pager. This type of paging takes less amount of airtime.

PSTN The public switched telephone network (PSTN) is the network of the world's public circuit-
switched telephone networks. It consists of telephone lines, fiberoptic cables, microwave transmission links,
cellular networks, communications satellites, and undersea telephone cables all inter-connected by switching
centers which allows any telephone in the world to communicate with any other. Originally a network of
fixed-line analog telephone systems, the PSTN is now almost entirely digital in its core and includes mobile
as well as fixed telephones.The technical operation of the PSTN utilises standards created by the ITU-T.
These standards allow different networks in different countries to interconnect seamlessly. There is also a
single global address space for telephone numbers based on the E.163 and E.164 standards. The combination
of the interconnected networks and the single numbering plan make it possible for any phone in the world to
dial any other phone.

CORDLESS TELEPHONE SYSTEM
A cordless telephone or portable telephone is a telephone with a wireless handset that communicates via
radio waves with a base station connected to a fixed telephone line, usually within a limited range of its base
station (which has the handset cradle). The base station is on the subscriber premises, and attaches to the
telephone network the same way a corded telephone does.The base station on subscriber premises is what
differentiates a cordless telephone from a mobile telephone. Current cordless telephone standards, such as
PHS and DECT, have blurred the once clear-cut line between cordless and mobile telephones by
implementing cell handover, various advanced features, such as data-transfer and even, on a limited scale,
international roaming. In these models, base stations are maintained by a commercial mobile network
operator and users subscribe to the service.Unlike a corded telephone, a cordless telephone needs mains
electricity to power the base station. The cordless handset is powered by a rechargeable battery, which is
charged when the handset sits in its cradle.

ZG CELLULAR NETWORKS2G (or 2-G) is short for second-generation wireless telephone
technology.Second generation 2G cellular telecom networks were commercially launchedon the GSM
standard in Finland in 1991.Three primary benefits of 2G networks over their predecessors were that
phoneconversations were digitally encrypted;2G systems were significantly more efficient on the spectrum
allowing for far greatermobile phone penetration levels; and 2G introduced data services for mobile,starting
with SMS text messages.After 2G was launched, the previous mobile telephone systems were
retrospectivelydubbed 1G.While radio signals on 1G networks are analog, radio signals on 2G networksare
digital.Both systems use digital signaling to connect the radio towers(which listen to the handsets) to the rest
of the telephone system.2G has been superseded by newer technologies such as 2.5G, 2.75G, 3G, and
4G;however, 2G networks are still used in many parts of the world.

@36 NETWORK SYSTEM International Mobile Telecommunications-2000 (IMT — 2000), better
known as 3G or 3rd Generation, is a generation of standards for mobile phones and mobile
telecommunications services fulfilling specifications by the International Telecommunication Union.[1]
Application services include wide-area wireless voice telephone, mobile Internet access, video calls and
mobile TV, all in a mobile environment. Compared to the older 2G and 2.5G standards, a 3G system must
provide peak data rates of at least 200 kbit/s according to the IMT-2000 specification.

Recent 3G releases, often denoted 3. 5G and 3
Recent 3G releases, often denoted 3.5G and 3.75G, also provide mobile broadband access of several Mbit/s
to laptop computers and smartphones.The following standards are typically branded 3G:the UMTS system,
first offered in 2001, standardized by 3GPP, used primarily in Europe, Japan, China (however with a
different radio interface) and other regions predominated by GSM 2G system infrastructure. The cell phones
are typically UMTS and GSM hybrids. Several radio interfaces are offered, sharing the same
infrastructure:The original and most widespread radio interface is called W-CDMA.The TD-SCDMA radio
interface, was commercialised in 2009 and is only offered in China.The latest UMTS release, HSPA+, can
provide peak data rates up to 56 Mbit/s in the downlink in theory (28 Mbit/s in existing services) and 22
Mbit/s in the uplink.the CDMA2000 system, first offered in 2002, standardized by 3GPP2, used especially in
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North America and South Korea, sharing infrastructure with the 1S-95 2G standard. The cell phones are
typically CDMA2000 and 1S-95 hybrids. The latest release EVDO Rev B offers peak rates of 14.7 Mbit/s
downstreams.The above systems and radio interfaces are based on kindred spread spectrum radio
transmission technology. While the GSM EDGE standard ("2.9G"), DECT cordless phones and Mobile
WIMAX standards formally also fulfill the IMT-2000 requirements and are approved as 3G standards by
ITU, these are typically not branded 3G, and are based on completely different technologies.

A new generation of cellular standards has appeared approximately every tenth year since 1G systems
were introduced in 1981/1982. Each generation is characterized by new frequency bands, higher data rates
and non backwards compatible transmission technology. The first release of the 3GPP Long Term Evolution
(LTE) standard does not completely fulfill the ITU 4G requirements called IMT-Advanced. First release
LTE is not backwards compatible with 3G, but is a pre-4G or 3.9G technology, however sometimes branded
"4G" by the service providers. WiMAX is another technology verging on or marketed as 4G.

9 cDMA

Code division multiple access (CDMA) is a channel access method used by various radio communication
technologies. It should not be confused with the mobile phone standards called cdmaOne and CDMAZ2000
(which are often referred to as simply CDMA), which use CDMA as an underlying channel access
method.One of the basic concepts in data communication is the idea of allowing several transmitters to send
information simultaneously over a single communication channel. This allows several users to share a band
of frequencies (see bandwidth). This concept is called Multiple Access.

CDMA employs spread-spectrum technology and a special coding scheme (where each transmitter is
assigned a code) to allow multiple users to be multiplexed over the same physical channel. By contrast, time
division multiple access (TDMA) divides access by time, while frequency-division multiple access (FDMA)
divides it by frequency. CDMA is a form of spread-spectrum signaling, since the modulated coded signal
has a much higher data bandwidth than the data being communicated.An analogy to the problem of multiple
access is a room (channel) in which people wish to talk to each other simultaneously. To avoid confusion,
people could take turns speaking (time division), speak at different pitches (frequency division), or speak in
different languages (code division). CDMA is analogous to the last example where people speaking the same
language can understand each other, but other languages are perceived as noise and rejected. Similarly, in
radio CDMA, each group of users is given a shared code. Many codes occupy the same channel, but only
users associated with a particular code can communicate.

Uses of cdma

One of the early applications for code division multiplexing is in GPS. This predates and is distinct from
cdmaOne.The Qualcomm standard 1S-95, marketed as cdmaOne.The Qualcomm standard 1S-2000, known
as CDMAZ2000. This standard is used by several mobile phone companies, including the Globalstar satellite
phone network. CDMA has been used in the OmniTRACS setellite system for transportation logistics.

GSMGSM (Global System for Mobile Communications: originally from Groupe Spécial Mobile) is the
world's most popular standard for mobile telephony systems. The GSM Association estimates that 80% of
the global mobile market uses the standard.[1] GSM is used by over 1.5 billion people[2] across more than
212 countries and territories.[3] This ubiquity means that subscribers can use their phones throughout the
world, enabled by international roaming arrangements between mobile network operators. GSM differs from
its predecessor technologies in that both signaling and speech channels are digital, and thus GSM is
considered a second generation (2G) mobile phone system. This also facilitates the wide-spread
implementation of data communication applications into the system.

The GSM standard has been an advantage to both consumers,
who may benefit from the ability to roam and switch carriers without replacing phones,and also to network
operators, who can choose equipment from many GSMequipment vendors.[4] GSM also pioneered low-cost
implementation of theshort message service (SMS), also called text messaging,which has since been
supported on other mobile phone standards as well. The standard includes a worldwide emergency telephone
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number feature (112).Newer versions of the standard were backward-compatible with theoriginal GSM
system. .

GPRS

General packet radio service (GPRS) is a packet oriented mobile data service on the 2G and 3G cellular
communication systems global system for mobile communications (GSM). The service is available to users
in over 200 countries worldwide. GPRS was originally standardized by European Telecommunications
Standards Institute (ETSI) in response to the earlier CDPD and i-mode packet switched cellular
technologies. It is now maintained by the 3rd Generation Partnership Project (3GPP).It is a best-effort
service, as opposed to circuit switching, where a certain quality of service is guaranteed during the
connection. In 2G systems, GPRS provides data rates of kbit/second.[3] 2G cellular technology combined
with GPRS is sometimes described as 2.5G, that is, a technology between the second (2G) and third (3G)
generations of mobile telephony.It provides moderate-speed data transfer, by using unused time division
multiple access (TDMA) channels in, for example, the GSM system.

GPRS usage charging is based on volume of data, either as part of a bundle or on
a pay as you use basis. An example of a bundle is up to 5 GB per monthfor a fixed fee. Usage above the
bundle cap is either charged for permegabyte or disallowed. The pay as you use charging is typically per
megabyteof traffic. This contrasts with circuit switching data, which is typically billedper minute of
connection time, regardless of whether or not the user transfersdata during that period.

WLL & LMDS

Wireless local loop (WLL), is a term for the use of a wireless communications link as the "last mile / first
mile™ connection for delivering plain old telephone service (POTS) and/or broadband Internet to
telecommunications customers. Various types of WLL systems and technologies exist.LMDS is a broadband
wireless access technology originally designed for digital television transmission (DTV). It was conceived as
a fixed wireless, point-to-multipoint technology for utilization in the last mile.[1] LMDS commonly operates
on microwave frequencies across the 26 GHz and 29 GHz bands. In the United States, frequencies from 31.0
through 31.3 GHz are also considered LMDS frequencies.Throughput capacity and reliable distance of the
link depends on common radio link constraints and the modulation method used - either phase-shift keying
or amplitude modulation. Distance is typically limited to about 1.5 miles (2.4 km) due to rain fade
attenuation constraints. Deployment links of up to 5 miles (8 km) from the base station are possible in some
circumstances such as in point-to-point systems that can reach slightly farther distances due to increased
antenna gain

W-CDMA

W-CDMA (Wideband Code Division Multiple Access), UMTS-FDD, UTRA-FDD, or IMT-2000 CDMA
Direct Spread is an air interface standard found in 3G mobile telecommunications networks.It is the basis of
Japan's NTT DoCoMo's FOMA service and the most-commonly used member of the UMTS family and
sometimes used as a synonym for UMTS.[1] It utilizes the DS-CDMA channel access method and the FDD
duplexing method to achieve higher speeds and support more users compared to most time division multiple
access (TDMA) schemes used today.While not an evolutionary upgrade on the airside, it uses the same core
network as the 2G GSM networks deployed worldwide, allowing dual-mode operation along with
GSM/EDGE; a feat it shares with other members of the UMTS family.
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1.6 MIDDLEWARE AND GATEWAYS

Any software layered between a user application and operating system is a middleware. Middleware
examples are communication middleware, object-oriented middleware, message-oriented
middleware, transaction processing middleware, database middleware, behavior management
middleware, Remote Procedure Call (RPC) middleware, etc. There are some middleware
components like behavior management middleware, which can be a layer between the client
device and the application. In a mobile computing context we need different types of middleware
components and gateways at different layers of the architecture (Fig. 1.2). These are:

1. Communication middleware.

2. Transaction processing middleware.

3. Behavior management middleware.

4. Communication gateways.

1.6.1 Communication Middleware

The application will communicate with dilferent nodes and services through dilferent commuonication
middleware. Different connectors tor different services will fall in this category. Examples could be
TNA270 for IBM mainframe services, or Javamail connector lor IMAP or POPS services,

1.6.2 Transaction Processing Middleware

In many cases & service will offer sessicn-orented dialogue (SoD ). For a sessdon we necd to maintain
a state over the stateless Internet. This 15 dane r.l'LI'HI]Eh an application server. The user may be
using a device, which demands a sessionless dialogue [SID) made of short sessionless ransactions
whereas the service at the backend offers a Sol). In such cases a separate middleware component
will be required 1o convert a Sal) o a 811D, Management of the Web components will be handled
|::.-' thas micddleware as well.

1.6.3 Behavior Management Middleware

Ihfferent devices deliver r]1'l'|br|_'n1|:r'. We can have apphcabons which are developed speaally Lo
deliver in a cerlain manner. For example, we can have one application lor the Web, another Tor
WAT, and a different one for SMS, On the contrary, we may choase to have a middleware, which
will imanage device specilic rendenng al run-tme. This middleware will ide ntily the device properly
and handle all device-specific rendering independent of the application, The systerm may he recquire
Lo have some context awareness, which will be handled by the behavior management middleware.,

1.6.4 Communication Gateways

Between the deviee and the middleware there will be a system of networks, Gateways are deployed
when there are different transport bearers or networks with dissimilar protocols. Tor example, we
need an IVRE gateway to interface Voice with a computer, or a WAP gateway to access Internet
pver a mobile phone,

Figure 1.2 presents a schematic diagram of services in a mobile computing environment with
different devices providing different services.



UNIT- 2 Notes

THREE TIER MOBILE COMPUTING ARCHITECTURE:-

cuenr cuenr D

PRESENTATION PRESENTATION
LAYER LOGIC LAYER LOGIC
APPLICATION SERVER

User Interface or Presentation tier

This is the topmost level of the application. This is a layer of agent application and system.
These applications runs on client device and offer all the user interface. This tier is
responsible for representing the information to the end user. Presentation tier includes web
browsers like Mozilla, Chrome, Internet Explorer and customised client programs. The
presentation tier displays information related to such services as browsing merchandise,
purchasing, and shopping cart contents. It communicates with other tiers by outputting
results to the browser/client tier and all other tiers in the network.

Process Management or Application tier (business logic tier, data access tier or middle tier)

It performs the business logic of processing users input, obtaining data and making
decisions. In mobile computing environment in addition to business logic there are quite a
few management function that need to be performed. These functions relates to decision
on network management, security database access etc. Most of the these function
implemented using different middleware software’s.

Database Management or Data tier

This tier consists of database servers. Here information is stored and retrieved. This tier
keeps data neutral and independent from application servers or business logic. Giving data
on its own tier also improves scalability and performance.

DESIGN CONSIDERATIONS FOR MOBILE COMPUTING:-

The mobile computing environment needs to be context independent as well as context
sensitive. Context information is related to the environment.

The term context means all the information that helps to determine the state of the object.
In a mobile computing environment the context data is captured so that decisions can be
made about how to adapt content or behaviour to suit this context.

Client context Manager:- We need a client context manager to gather & maintain
information pertaining to the client device, user, network and the surrounding
environment. Mobile computing applications are needs to operate in dynamic conditions
which is due to different network conditions.

Most applications developed for Web access by keeping large screen and browser in mind.
So therefore a context manager is need to maintain the information pertaining to the client
device (ie mobile phone)
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MULTIPLE ACCESS TECHNIQUES- FDMA, TDMA, CDMA & SDMA:-

The access technologies are that allow multiple users to share a common communications
channel. Access methods are multiplexing techniques that provide communications services to
multiple users in a single-bandwidth wired or wireless medium. Communications channels,
whether they are wireless spectrum segments or cable connections, are expensive.
Communications services providers must engage multiple paid users over limited resources to
make a profit. Access methods allow many users to share these limited channels to provide the
economy of scale necessary for a successful communications business. In wireless
communication systems, it is often desirable to allow the subscriber to send information
simultaneously from the mobile station to the base station while receiving information from the
base station to the mobile station.

A cellular system divides any given area into cells where a mobile unit in each cell communicates
with a base station. The main aim in the cellular system design is to be able to increase the
capacity of the channel, i.e., to handle as many calls as possible in a given bandwidth with a
sufficient level of quality of service.

There are four basic access or multiplexing methods to allow access to the channel. These includes
mainly the following -

o Frequency division multiple-access (FDMA)
« Time division multiple-access (TDMA)
« Code division multiple-access (CDMA)

o Space division multiple access (SDMA)

Depending on how the available bandwidth is allocated to the users, these techniques can be
classified as narrowband and wideband systems.

Narrowband Systems

Systems operating with channels substantially narrower than the coherence bandwidth are called
as Narrow band systems. Narrow band TDMA allows users to use the same channel but allocates
a unique time slot to each user on the channel, thus separating a small number of users in time
on a single channel.

Wideband Systems

In wideband systems, the transmission bandwidth of a single channel is much larger than the
coherence bandwidth of the channel. Thus, multipath fading doesn’t greatly affect the received
signal within a wideband channel, and frequency selective fades occur only in a small fraction of
the signal bandwidth.

FDMA (FREQUENCY DIVISION MULTIPLE ACCESS)

FDMA is the process of dividing one channel or bandwidth into multiple individual bands, each for
use by a single user. Each individual band or channel is wide enough to accommodate the signal
spectra of the transmissions to be propagated. The data to be transmitted is modulated on to
each subcarrier, and all of them are linearly mixed together. FDMA divides the shared medium
bandwidth into individual channels. Subcarriers modulated by the information to be transmitted



occupy each sub channel. FDMA is the basic technology for advanced mobile phone services. The
features of FDMA are as follows.

« FDMA allots a different sub-band of frequency to each different user to access the
network.

o IfFDMA is not in use, the channel is left idle instead of allotting to the other users.

o« FDMA isimplemented in Narrowband systems and it is less complex than TDMA.

« Tightfiltering is done here to reduce adjacent channel interference.

o The base station BS and mobile station MS, transmit and receive simultaneously and
continuously in FDMA.
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The best example of this is the cable television system. The medium is a single coax cable that is
used to broadcast hundreds of channels of video/audio programming to homes. The coax cable
has a useful bandwidth from about 4 MHz to 1 GHz. This bandwidth is divided up into 6-MHz wide

channels. Initially, one TV station or channel used a single 6-MHz band. But with digital techniques,
multiple TV channels may share a single band.

This technique is also used in fiber optic communications systems. A single fiber optic cable has
enormous bandwidth that can be subdivided to provide FDMA. Different data or information

sources are each assigned a different light frequency for transmission. Light generally isn’t referred
to by frequency but by its wavelength (A).

One of the older FDMA systems is the original analog telephone system, which used a hierarchy
of frequency multiplex techniques to put multiple telephone calls on single line. At the receiving
end of the system, the signals were sorted out and recovered with filters and demodulators.

TDMA (TIME DIVISION MULTIPLE ACCESS)

TDMA is a digital technique that divides a single channel or band into time slots. Each time slot is
used to transmit one byte or another digital segment of each signal in sequential serial data
format. This technique works well with slow voice data signals, but it’s also useful for compressed
video and other high-speed data. In the cases where continuous transmission is not required,
there TDMA is used instead of FDMA. The features of TDMA include the following.



« TDMA shares a single carrier frequency with several users where each users makes use of
non-overlapping time slots.

o Data transmission in TDMA is not continuous, but occurs in bursts. Hence handsoff
process is simpler.

o TDMA uses different time slots for transmission and reception thus duplexers are not
required.

« TDMA has an advantage that is possible to allocate different numbers of time slots per
frame to different users.

» Bandwidth can be supplied on demand to different users by concatenating or reassigning
time slot based on priority.

A good example is the widely used T1 transmission system, which has been used for years in the
telecom industry. T1 lines carry up to 24 individual voice telephone calls on a single line . The basic
GSM (Global System of Mobile Communications) cellular phone system is TDMA-based. It divides
up the radio spectrum into 200-kHz bands and then uses time division techniques to put eight
voice calls into one channel. The eight time slots can be voice signals or data such as texts or e-
mails.
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CDMA (CODE DIVISION MULTIPLE ACCESS)

CDMA is another pure digital technique. It is also known as spread spectrum because it takes the
digitized version of an analog signal and spreads it out over a wider bandwidth at a lower power
level. This method is also called direct sequence spread spectrum (DSSS). Spread spectrum is the
technique of CDMA. The third generation (3G) cell-phone technology called wideband CDMA
(WCDMA) uses a similar method with compressed voice and allow multiple users to share the
same band. Code division multiple access technique is an example of multiple access where
several transmitters use a single channel to send information simultaneously. Its features are as
follows.



« In CDMA every user uses the full available spectrum instead of getting allotted by separate
frequency.

o CDMA is much recommended for voice and data communications.

o While multiple codes occupy the same channel in CDMA, the users having same code can
communicate with each other.

o CDMA offers more air-space capacity than TDMA.

o The hands-off between base stations is very well handled by CDMA.
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SDMA (SPACE DIVISION MULTIPLE ACCESS)

Space division multiple access or spatial division multiple access is a technique which is MIMO
(multiple-input & multiple-output) architecture and used mostly in wireless and satellite
communication SDMA uses physical separation methods that permit the sharing of wireless
channels. For instance, a single channel may be used simultaneously if the users are spaced far
enough from one another to avoid interference. Known as frequency reuse, the method is widely
used in cellular radio systems. Cell sites are spaced from one another to minimize interference..
It has the following features.

o All users can communicate at the same time using the same channel.
« SDMA is completely free from interference.
« Asingle satellite can communicate with more satellites receivers of the same frequency.

« The directional spot-beam antennas are used and hence the base station in SDMA, can
track a moving user.

« Controls the radiated energy for each user in space.



UNIT- 3 Notes “Cellular Networks”

GSM PRINCIPLES AND ARCHITECTURE:-

GSM & ITS HISTORY

Global System for Mobile (GSM) is a second generation cellular standard developed to cater voice
services and data delivery using digital modulation. It is a digital cellular technology used for
transmitting mobile voice and data services. GSM is the most widely accepted standard in
telecommunications and it is implemented globally. GSM makes use of narrowband Time Division
Multiple Access (TDMA) technique for transmitting signals. GSM provides basic to advanced voice
and data services including roaming service. Roaming is the ability to use your GSM phone number
in another GSM network. GSM was developed using digital technology. It has an ability to carry 64
kbps to 120 Mbps of data rates. GSM digitizes and compresses data, then sends it down through
a channel with two other streams of user data, each in its own timeslot.

The concept of GSM emerged from a cell-based mobile radio system at Bell Laboratories in
the early 1970s.

Conference of European Posts and Telegraph (CEPT) establishes a GSM group to widen the
standards for a pan-European cellular mobile telephone system in 1982. GSM is named as
“Global System for Mobile communication” in 1989. In year 2000, General Packet Radio
Service (GPRS) came into existence.

GSM owns a market share of more than 70 percent of the world's digital cellular subscribers.
Presently GSM supports more than one billion mobile subscribers in more than 210 countries
Through out the world.

GSM SERVICES

Tele-services:- Telecommunication services that enable voice communication via mobile
phones. Offered services like Mobile telephony & Emergency calling.

Bearer or Data Services:- Include various data services for information transfer between GSM
and other networks like PSTN, ISDN etc . Short Message Service (SMS) up to 160 character
alphanumeric data transmission to/from the mobile terminal & Voice mailbox.

Supplementary services:-

Call Waiting- Notification of an incoming call while on the handset

Call Hold- Put a caller on hold to take another call

Call Barring- All calls, outgoing calls, or incoming calls

Call Forwarding- Calls can be sent to various numbers defined by the user

Multi Party Call Conferencing - Link multiple calls together

Listed below are the features of GSM that account for its popularity and wide acceptance.

« Improved spectrum efficiency with High-quality speech & International roaming
o Low-cost mobile sets and base stations (BSs)

o Compatibility with Integrated Services Digital Network (ISDN) and other telephone
company services. Support for new services.



GSM SYSTEM ARCHITECTURE
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The GSM network architecture consists of three major subsystems:-

Mobile Station (MS)

= Mobile Equipment (ME)
= Subscriber Identity Module (SIM)

Base Station Subsystem (BSS)

= Base Transceiver Station (BTS)

= Base Station Controller (BSC)

Network Switching Sub system(NSS)

= Mobile Switching Center (MSC)

= Home Location Register (HLR)

Visitor Location Register (VLR)
= Authentication Center (AUC)

= Equipment Identity Register (EIR)

In a GSM network, the following areas are defined:

Cell : Cell is the basic service area; one BTS covers one cell. Each cell is given a Cell Global
Identity (CGl), a number that uniquely identifies the cell.

Location Area : A group of cells form a Location Area (LA). This is the area that is paged
when a subscriber gets an incoming call. Each LA is assigned a Location Area Identity (LAI).
Each LA is served by one or more BSCs.

MSC/VLR Service Area : The area covered by one MSC is called the MSC/VLR service area.

PLMN : The area covered by one network operator is called the Public Land Mobile Network
(PLMN). A PLMN can contain one or more MSCs.



The wireless link interface between the MS and the Base Transceiver Station (BTS), which is a
part of BSS. Many BTSs are controlled by a Base Station Controller (BSC). BSC is connected to
the Mobile Switching Center (MSC), which is a part of NSS. Above Figure shows the key
functional elements in the GSM network architecture.

1. Mobile Station (MS):

A mobile station communicates across the air interface with a base
station transceiver in the same cell in which the mobile subscriber unit is located. The MS
communicates the information with the user and modifies it to the transmission protocols if
the air-interface to communicate with the BSS. The user’s voice information is interfaced with
the MS through a microphone and speaker for the speech, keypad, and display for short
messaging, and the cable connection for other data terminals. The MS has two elements. The
Mobile Equipment (ME) refers to the physical device, which comprises of transceiver, digital
signal processors, and the antenna. The second element of the MS is the GSM is the Subscriber
Identity Module (SIM). The SIM card is unique to the GSM system. It has a memory of 32 KB.

2. Base Station Subsystem (BSS):

A base station subsystem consists of a base station controller
and one or more base transceiver station. Each Base Transceiver Station defines a single cell.
A cell can have a radius of between 100m to 35km, depending on the environment. A Base
Station Controller may be connected with a BTS. It may control multiple BTS
units and hence multiple cells. There are two main architectural elements in the BSS —the Base
Transceiver Subsystem (BTS) and the Base Station Controller (BSC). The interface that connects
a BTS to a BSC is called the A-bis interface. The interface between the BSC and the MSC is
called the A interface, which is standardised within GSM.

3. Network and switching subsystem (NSS):

The NSS is responsible for the network operation.
It provides the link between the cellular network and the Public switched telecommunicates
Networks (PSTN or ISDN or Data Networks). The NSS controls handoffs between cells in
different BSSs, authenticates user and validates their accounts, and includes functions for
enabling worldwide roaming of mobile subscribers. The MSC basically performs the switching
function of the system by controlling calls to and from other telephone and data systems. It
includes functions such as network interfacing and common channel signalling. The NSS has
one hardware, Mobile switching center and four software database element: Home location
register (HLR), Visitor location Register (VLR), Authentications center (Auc) and Equipment
Identity Register (EIR). In particular the switching subsystem consists of:

® Mobile switch center (MSC)

® Home location register (HLR)

® Visitor location Register (VLR)

® Authentications center (Auc)

® Equipment Identity Register (EIR)

® |nterworking Functions (IWF)



HLR: The HLR is database software that handles the management of the mobile subscriber
account. It stores the subscriber address, service type, current locations, forwarding address,
authentication/ciphering keys, and billings information. In addition to the ISDN telephone
number for the terminal, the SIM card is identified with an International Mobile Subscribes
Identity (IMSI) number that is totally different from the ISDN telephone number. The HLR is
the reference database that permanently stores data related to subscribers, including
subscriber’s service profile, location information, and activity status.

VLR: The VLR is temporary database software similar to the HLR identifying the mobile
subscribers visiting inside the coverage area of an MSC. The VLR assigns a Temporary mobile
subscriber Identity (TMSI) that is used to avoid using IMSI on the air. The visitor location
register maintains information about mobile subscriber that is currently physically in the range
covered by the switching center. When a mobile subscriber roams from one LA (Local Area) to
another, current location is automatically updated in the VLR. When a mobile station roams
into a new MSC area, if the old and new LA’s are under the control of two different VLRs, the
VLR connected to the MSC will request data about the mobile stations from the HLR.

The entry on the old VLR is deleted and an entry is created in the new VLR by copying the
database from the HLR.

AuC: The AuC database holds different algorithms that are used for authentication and
encryptions of the mobile subscribers that verify the mobile user’s identity and ensure the
confidentiality of each call. The AuC holds the authentication and encryption keys for all the
subscribers in both the home and visitor location register.

EIR: The EIR is another database that keeps the information about the identity of mobile
equipment such the International mobile Equipment Identity (IMEI) that reveals the details
about the manufacturer, country of production, and device type. This information is used to
prevent calls from being misused, to prevent unauthorised or defective MSs, to report stolen
mobile phones or check if the mobile phone is operating according to the specification of its

type.
White list: This list contains the IMEI of the phones who are allowed to enter in the network.

Black list: This list on the contrary contains the IMEI of the phones who are not allowed to
enter in the network, for example because they are stolen.

Grey list: This list contains the IMEI of the phones momentarily not allowed to enter in the
network, for example because the software version is too old or because they are in repair.

IWF- It is a system in the PLMN that allows for non speech communication between the GSM
and the other networks. The tasks of an IWF are particularly to adapt transmission parameters
and protocol conversions. The physical manifestations of an IWF may be through a modem
which is activated by the MSC dependent on the bearer service and the destination network.
The OSS (Operational Support Systems) supports operation and maintenance of the system
and allows engineers to monitor, diagnose, and troubleshoot every aspect of the GSM
network.



GSM ARCHITECTURE:-

GSM U HIETSeT g1 Hisel &; $HDT HeleTd Telleel RICH BiR HRIDI 81 GSM T R 1970 H &t
CTEIRERIST A fepiRye febarm 7T 1Tl IE ST  <aTues U A JidTge] Hr(+iehe RITCH BT SUINT el &8l GSM Teb
3N 31R fERTeet Uefelk Caleiioll & RTeT IUINT HIaTsel a1l 3R ST AT Pl T & o7 850MHz,
900MHz, 1800MHz 3R 1900MHz Hier=it S 0R BIdT 81 JRIY 3R TR H, GSM 900 I 1800 MHz Hieridt 3ot
5 3ITONT BICT &, STt Ageh 1Y SN 3R =T 3HRDT <2 H, T8 850 A 1900 MHz HIeriT IST H STURe Bl
g1 I feRice TR e BT SUINT Rl & fSRTH TITanT R Sfier A ugel f$Riee RiFer § dac & I
g1 grAfer Tle 270 kbps 81 GSM RieH &1 Uab fefieet e & wu A fAebfye fbarm 7T of ST g ficher Seed
& foTu ereH S Aecivet Uit (TDMA) daids BT SUANT - &T Tl GSM ST & fSReTgst 3fiR & & &,
fOhR S TFTTSC ST BT ST STAT-3THT ICIRT & AT U TeTet b HIEIHT J At AT 8, UAD 31U+ Ay T TeAfe H|
fSRTeet RIeH ¥ 64 kbps A 120 mbps STTXTH BT & S $I &FdT &1 1989 H, GSM Hvige &t SFHERY CEPT &
European Telecommunications Standards Institute (ETSI) &1 8<didRd 6l T5| GSM TR TR Fe18e] TG
T UEAT IR 1991 H fhecie ¥ af=d T T oMl 36 $red € SRTSET ATHT Ui, 88 Rug qarferd! | §eges
fSarsa & forg I, o7 AfeRRT T, 78 iR & forw Iaie ok Integrated Services Digital Network (ISDN)
&[T | Global System for Mobile Communications (GSM) 289 fedio™ Aol T (TDMA) iR Hiadt
SIS FeciueT TRIT (FDMA) & Bifea=Ie T SYINT draT B

Mobile Station (MS)

0&

GSM 3Tfiheaar BT NfeaT GeRieed, Sedd 3R RafiT GeRieed iR TR Jafed & faurfora fear = &

T 9 R F AiaTser T SiR S T FIRRCH Bl 81 AITgel TC 3T AR TR HIeTSel B 8iaT & o
T TRATaR, fE¥er 3R T TR 81T &1 T® &sges H AT Uicdel HidTgel T § U fIf3re ggem= el & oy
RIT (TSR ST T & HY F ST SI1AT 81 T8 T BICT AISHIRIT BT & ORY A1TEet BIF H STelT ST §
3R S AIIg0l T & IR S 8idT &




GSM ARCHITECTURE ¥ fiferfRaa yrT a1 &:-

1:- MOBILE STATION (MS)

* Mobile Equipment (ME)
 Subscriber Identity Module (SIM)

2:- BASE STATION SUBSYSTEM (BSS)

* Base Transceiver Controller (BTC)
* Base Station Controller (BSC)

3:- NETWORK SWITCHING SUBSYSTEM (NSS)

* Mobile Switching Centre (MSC)

e Home Location Register (HLR)

* \isitor Location Register (VLR)

e Authentication Centre (AUC)

e Equipment Identity Register (EIR)

MOBILE STATION (H9TScT ¥22F)
HI9TgeT ¥ 2T components I ficie) 94T 81aT & 1T 77 &:-

MOBILE EQUIPMENT (HI9TSeT SUHRUT) HIeTdl bl bls HIETS (o1 [T o e ~Tehere fevaT ST srehat
&,

SIM (Subscriber Identity Module) ST & T8 Y& HsAHIgsR DI identify B & o7 TN fasam ST &.
AT I HIATgeT IYDRUT H FIR—IT ST &, SIM BTS I & I8 FeTehIgsN BT ST O b TIF ), AT, d2T

CIC ST T TR T &. (ST R & HIaTS el U & BRIFHT a1 8T FebelT &.

BSS (BASE STATION SUBSYSTEM)
Base Station Subsystem & Y 9T B &:-

BTS (Base Transceiver Station):- BTS ST € 98 antenna H Rerd 81T 8. I8 Rt ®Y recieve 2T send
QT BT R 2. ree ot Aeads i HdTget & e HRIThe & fory wat foFieR 8T 8. BTS e
R T g77rs, encrypt, AecIeldd, AISIelC (HISgera/ fSAISTRIe) TR &.

BSC (Base Station Controller):- BSC Ua 3T & ¥ 37feds BTS & I U1 #9ST dHrell 7. oI I8 MSC
AT BTS A Prares Y&dT &. 3% IRAT F Riae ot Aiarser T 8Id & SHd! I8 higad! qerT ey Iafed
(slots) assign FRAT 8. BSC S & 98 MSC & ST T B PRl & TAT I S & P B provide
FRICT 8. BSC a1 A7et TaAlehe, hiaad! BIfUT, MS & fofy EeaiiaR, ST UTer 31fS St Bl gl deall
8.

NSS (NETWORK SWITCHING SUBSYSTEM)
NSS S & g8 GSM architecture &7 Uh WCPT ST & m ferferRad 9T B &

»  MSC (Mobile Switching Center):- I8 980 AN BSCs B! {*Rifd &R 8. MSC ST & 98 GSM architecture

& foT I &, TN T8 GSM architecture &7 T HE'@'C{\UT 2T 8. I8 GSM TAT 3T networks &
HEY PP Bl H7IoT BRAT 8. DieT Ve, IRAD switching T il routing TS B T§ PR 8. T
I8 ForR G2 AT authentication & B el Ht Rl 8.



https://ehindistudy.com/2017/05/20/modulation-hindi-need-modulation-hindi/
https://ehindistudy.com/2017/02/25/switching-methods-hindi/

HLR (Home Location Registers):- HLR 7o it RReR S §U HeshIgaR B & STeh! SebIRT Il
& SRY:- PECH id, PREAR R, ATl T THPRY, T2 3iferT fohr gY Rarst ol SIeIRT M. ToIr 39 ATy
TS TE HPIGIR BT ATh Y THBRT BT ot ReaT &.

VLR (Visitor Location Registers):- VLR ST & 98 FeApIgaR & R H temporary STF@RT RGAT & AT 39
SHHRY BT TN MSC &b GRT T ST &. STeT Ueh FedshlgaR Ueh I A SR cllepe H ST & T SFeh!
AT VLR o 31UST Bl 8. VLR AT & BRI Pl Y 87 Rl & PESHR 3R U HLR TRAT I 18R el
TR AT I fof AT BT fem st & gRT BT Sl 8. VLR ST 8 8 HLR BT TR GHM SADRI I &
IR, $He! STDRI temporary BIdT & STafds HLR &1 permanent.

EIR (Equipment Identity Register):- EIR & Ui 1T & {5 18 Marger foedt Acad & et e ar
&I, TP AEIe § U ?Jfliﬁ &R 8T 8 fSRY &9 international mobile equipment identity (IMEI) e &.
SIg HiaT8et fopddt Sead F YO BT & a9 Head 339 FR Pl check PRdT 8. 3FR IME| HaR &l 8F1
AIET3e ead H VeI ) IR &l aF el $= grATT.

AUC (Authentication Center):- AUC U SIS BIAT & Y fh Tl Tesashisar & SIM &TS H Udh secret
key ¥R XAl & RII®T TRINT authentication IT encryption & foTu fomar ST 8. AUC HeTSer H 8 aTel
IRITLST, Thep hicT IS T F FeTchIgsN Pl T 8.

GSM Generations

2nd Generation

O GSM -9.6 Kbps (data transfer rate)

2.5 Generation
O HSCSD (High Speed Circuit Switched data)
® Datarate : 76.8 Kbps (9.6 x 8 kbps)
O GPRS (General Packet Radio service)
® Datarate: 14.4 - 115.2 Kbps
O EDGE (Enhanced data rate for GSM Evolution)
®  Data rate: 547.2 Kbps (max)
3 Generation
O WCDMA(Wide band CDMA)/UMTS (Universal Mobile Telecommunications System)
®  Data transfer rate : 0.348 — 3.1 Mbps
3.5 Generation
O HSPA(High-Speed Packet Access )/ HSPA+
®  Data transfer rate : 1- 3.1 Mbps
4 Generation
O  LTE/WiMax(Long Term Evolution)

®  Data transfer rate : Upto 100 Mbps


https://ehindistudy.com/2015/06/17/what-is-database-in-hindi-2/
https://ehindistudy.com/2015/10/01/encryption-and-decryption-in-hindi/

GPRS ARCHITECTURE:-

GPRS architecture works on the same procedure like GSM network, but, has additional entities
that allow packet data transmission. General packet Radio Service (GPRS) is a enhancement of
GPS, which is packet oriented mobile data service on the 2G and 3G cellular communication
system. It provide connection to the external packet data network through the GSM infrastructure
with short access time to the network for independent short packets. It uses exactly uses the same
physical radio channel as GSM and only new logical GPRS Radio Channel are defined. GPRS was
originally standardized by European Telecommunications Standards Institute (ETSI) in response to
the earlier CDPD & i-mode packet-switched cellular technologies.

o> T reoro> it

Circuit ' GPRS
o 63
:
L
k

S Signalling
- Circuit Switched G5M
— Packet Switched Data and Signalling

GPRS Network Architecture: GPRS is usually attempts to reuse the existing GSM network elements
as much as possible. There are new entities called GPRS that supports nodes (GSN) which are
responsible for delivery and routing of data packets between mobile stations and external packets
networks. There are two types of GSNs,

= Serving GPRS Support Node (SGNS)

=  Gateway GPRS Support Node (GGNS)

GPRS attempts to reuse the existing GSM network elements as much as possible, but to effectively
build a packet-based mobile cellular network, some new network elements, interfaces, and
protocols for handling packet traffic are required.

GPRS Mobile Stations

New Mobile Stations (MS) are required to use GPRS services because existing GSM phones do not
handle the enhanced air interface or packet data. These mobile stations are backward compatible
for making voice calls using GSM.


https://blog.oureducation.in/important-questions-on-gsm/
https://blog.oureducation.in/explain-air-interface-gsm-network/

GPRS Base Station Subsystem

Each BSC requires the installation of one or more Packet Control Units (PCUs) and a software
upgrade. The PCU provides a physical and logical data interface to the Base Station Subsystem

(BSS) for packet data traffic. The BTS can also require a software upgrade but typically does not
require hardware enhancements.

When either voice or data traffic is originated at the subscriber mobile, it is transported over the
air interface to the BTS, and from the BTS to the BSC in the same way as a standard GSM call.
However, at the output of the BSC, the traffic is separated; voice is sent to the Mobile Switching
Center (MSC) per standard GSM, and data is sent to a new device called the SGSN via the PCU
over a Frame Relay interface.

GPRS Support Nodes

Following two new components, called Gateway GPRS Support Nodes (GSNs) and, Serving GPRS
Support Node (SGSN) are added:

Gateway GPRS Support Node (GGSN)

The Gateway GPRS Support Node acts as an interface and a router to external networks. It
contains routing information for GPRS mobiles, which is used to tunnel packets through the
IP based internal backbone to the correct Serving GPRS Support Node. The GGSN also
collects charging information connected to the use of the external data networks and can
act as a packet filter for incoming traffic.

Serving GPRS Support Node (SGSN)

The Serving GPRS Support Node is responsible for authentication of GPRS mobiles,
registration of mobiles in the network, mobility management, and collecting information on
charging for the use of the air interface.

Routing Area

GPRS introduces the concept of a Routing Area. This concept is similar to Location Area in GSM,
except that it generally contains fewer cells. Because routing areas are smaller than location
areas, less radio resources are used While broadcasting a page message.

GPRS & ORT AT SIFRef depe ST A (general packet radio service) &1 I8 Ueb aRIReT (- -cad ol
et qﬁTsl'I‘:'??rr EEC ff, GPRS & gRT &9 data 3T information &1 Udh I QEFEC\Q:I? T H sent AT receive PR T
81 GPRS T 2.5G network & @i I8 2nd generation 3R 3rd generation & T P cdd &l GPRS ¥ data
rates 56 kb/s & 1R 114 kb/s Teb BIcH! & cIfhI3FR reality § <% I GPRS @ speed(TTfT) I8 P4 &1 gHeT HANT
EﬁE!T's’c_'r phones @f‘{&’?ﬁlﬁ access W?WWW%WW video conferencing T multimedia websites
dl ft access fHAT ST Fepar &1 SIHIRTT Uicihpicd T Udhe-Rae Uicihial &: SITFUH dedd TR geic dl
SHUTTRGH Headh & WU 5 HhID (T T 81 SIHSTRT & fSRcet T¥a & 3R I8 |eT <rgd fdior Heciver
RN (SEITAY) daHle WROSMmRG Bl Ue JRiAT W ¥ 8 TRA Wik (SNw)  #




EDGE (ENHANCED DATA RATES FOR GSM EVOLUTION):-

Enhanced Data-rates for GSM Evolution (EDGE) is an improved version of GSM providing higher
data transmission rate than GSM, while being compatible with the older systems. EDGE is an
update to GPRS. EDGE (Enhanced Data rates for GSM Evolution) or EGPRS provides data transfer
rates significantly faster than GPRS or HSCSD. EDGE increases the speed of each timeslot to 48
kbps and allows the use of up to 8 timeslots, giving a maximum data transfer rate of 384 kbps. In
places where an EDGE network is not available, GPRS will automatically be used instead. EDGE
offers the best that can be achieved with a 2.5G network, and will eventually be replaced by 3G.

It is a digital mobile phone technology that allows improved data transmission rates and

reliability.

o EDGE is considered as pre-3G radio technology and was deployed on GSM networks
beginning in 2003 — initially by Cingular (now AT&T) in the United States.

o EDGE can function on any network with GPRS deployed on it, provided the carrier
implements the necessary upgrades.

« Itisatechnology that gives GSM the capacity to handle services for the third generation of
mobile network.

« ltenablesservices like multimedia file transfer, web browsing and video conferencing to be
easily accessible from wireless terminals.

« Using EDGE, operators can handle triple subscribers than GPRS, triple their data rate and
add extra capacity to their voice communications.

o EDGE provides an evolutionary migration path from GPRS to UMTS.

» Broadband-like speed is achievable on the current 200 kHz GSM radio carrier.

o Economic forces - less costly than upgrading to third generation technology

EDGE &T QX1 119 enhanced data rates for GSM architecture 8. 39 Enhanced GPRS (EGPRS) IT IMT single
carrier (IMT-SC) o} HEd €. I Wh high speed IR SeT Ifdd & S o i GSM channels 384 kbps ddh
speed Y& &l 8. 39 speed I mobile phones T PHRICX users HeCHITSAT TAT 3= broadband applications
DI TAT bl &, UdH send =T recieve PN P B, S E‘Tsﬂ% GIRT audio, video, DI stream X o 8. 3N,
39 2001 H IR fpam 1T o 37K He™Y Uger united states H implement 5T T 21T, EDGE Ugel TRINT fohy STH
grel GPRS & I AT SATRT speed T 8. 39 pre-3G technology T &1 ST & FIfd I8 3G T SRoRA! T 0T
R & IR 991 2.75G H classify fdT TIT &, EDGE ST & 98 GSM standards WR T 8311 & 374 At GSM & oRe
9T time-division multiple access (TDMA) % T¢I T2IT cell arrangements T SN {57 1T &, Td 3% fopdY
I JR & hardware 21T software @I el @l SRd el Ue<il & | EDGE transceiver Jf7i @ bare station &
install 5T SITAT & RIIY {5 S station & coverage area @1 access i Fd, GSM § GSMK modulation @T
TRINT T STTTT & UR] I8 SATET speed 78! < UTAT $99e1¢ EDGE ¥ 8PSK modulation T SRINT fhaT SITT &. 8PSK
W I data rates BT UTH fHIT ST FhaT & |

P oA fFrfeRad &:-

1:- speed (7TfT) — ST ST & TH & I8 9! speed & FI1h T8 384 kbps T DT speed DI support BT 2.
Jg GPRS W ¥ NGISRIGH TS T 8. fORI=T 81 mobile phones dT computer g applications DI IAT TP 8.
SO 8 internet surfing, video surfing, =&IT downloading R Tl 8.EDGE ¥ 87 40 kb &' text file BT 2 second
T transfer H) T & STafd GPRS H 87 40 kb &I text HISeT T 6 second H GNP Fohd g.

2:- 3P service AT Bl 8.


https://ehindistudy.com/2017/05/22/gsm-architecture-hindi/

2G Cellular Network:-

2G @1 Full Form & Second Generation. 2G telephone technology Y 97 features S P call 3R text
encryption, T data services ST fi SMS, picture messages, 3R MMS @ Gftaferd far . aFT 6t 26 7
1G @I replace @R T, S &1 AT T technology o T BITT SR 8. AT 3G o AT & a1a off oY off agd &
S H 2G BT SEAHIST BIlT &. W8T 1G H dhaaT Voice & 8IAT T g8l 2G H Voice & 7T data service ¥ U&= faar
ST §. 1G 3R 2G ﬁﬁﬂ@ﬁﬁ?%ﬁﬁﬁﬁlﬁ 1G ﬁsﬁtﬂﬁfﬁff&' radio signal analog gIcht & a8 2G network
éﬁsignals digital Il €. SIRY A BT 31 Ceell phones aﬁﬁﬂﬁﬁﬂﬁwﬁlﬂ#w%ﬁw qr F I8
text encryption, data service ST &l SMS, picture message 3R MMS oY Frer 7 fireft. 2G 3T second generation
communication # phone conversation tl;\?r WE digitally encrypted g31T $xdT €. $99 communication @1
security 1G & ‘j}b‘lﬁl?r P! 9§ STl 8. 2G technology @R Y 31T cell phone T roferd & AT AT internet
Eﬁ[“ﬂWW%’@T%&T. sﬂ@fc_*ﬁ‘T 379 cell phones BT hae calling device WT@@’T%Q Sﬁ'\’sﬂ@ﬁ utility
device H&T . Cell phones T R Tl major upgrade 4 At ST 58 ST g31T technology 1G q2G
5 upgrade g31T. Jg technology T HsH UgeT g¥dHTel Finland I 1991 ﬁ:&;’aﬂ GSM networks H. 37 phones
&I analogue communication qJ digital communication g U dgd agrtrﬁaﬁ?gsﬂ.

g8l 2G P maximum speed Bl & General Packet Radio Service (GPRS) 550 Kbps. @&l Enhanced Data
Rates GSM Evolution (EDGE) g 1Mbps gl 8. 39 generation &I &I 32T & secure 3R reliable
communication channel WS &RAT. 99 gHI concept CDMA 3R GSM @T implementation g31T 8. 2G
capabilities @I achieve B & foTy multiple users B TH single channel allow 3T STTaT g multiplexing AN
2G H 3G wireless network ¥ ST & U8l 39 gap P! 98 &1 & ST 4ga! technology 2.5G 3ii¥ 2.75G & GRT
quT e ST .

® Second generation communications g phone conversations Eﬁfdigitally encrypt BT ST 8. S99 39D
security PIhT §¢ STl 8.

® 2G GSM Technology Sgd HIR 3fefT 3T frequency bands 900/1800 H T R 8.
® 3T Digital Modulation @1 Je™T Ugei! IR introduce fohaT 73T 2.

® SN data rate up to 9.6 Kbps It .

® I Voice calls, noise-free BT & digital modulation & DR,

® 900 uplink & ST 6T & mobile ¥ BTS $T frequency range 890-915 MHz Xt & 3R downlink § ST T BTS
A mobile &1 frequency range 935-960 MHz Xt &.

® 2G Y3 UPHR F multiple Access BT FETHTA &IdT & TDMA Based GSM technology 31k CDMA based IS
95 technology.

® GSM ¥ 3TeRT 3Tl YR & carriers of frequency 200 KHz &T $¥aHTel 8IaT &, STal 900 frequency band #
124 carriers dI g&dHTeT 8IdT & g8l 1800 frequency band 9 373 carriers &7 SECHTeT BT 8.

® T Ugel Data service @I AT SMS o form H 8 3R a1& § GPRS @ introduce T 7T,
® CDMA technology g Up to 61 users S B IR A simultaneously communicate PN I &,
® CDMA & ot 20 MHz &7 bandwidth 8l & 800 bands 3R 1900 band .

® g technology Multimedia services o) support &l BT g.

® 3HP IIBRUT 8 GSM 3R CDMA.


https://en.wikipedia.org/wiki/2G
https://hindime.net/wiki/3g/
https://hindime.net/wiki/data/
https://hindime.net/1g-mobile-network-kya-hai-hindi/
https://hindime.net/wiki/packet/
https://hindime.net/wiki/kbps/
https://hindime.net/gsm-cdma-kya-hai-hindi/
https://hindime.net/wiki/access/
https://hindime.net/wiki/kilohertz/
https://hindime.net/wiki/bandwidth/

2G ¥ S¥HTeT €¢ Technologies

2G 9 U4 B advancements §S S9! spectrum H ST &1 3 I8¢ &1 A1l 0 RIT. IFH GSM, GPRS 3R EDGE
T £,

1. GSM: ST full form 8T & Global Systems for Mobile Communication. sﬂfr data transfer *ff enabled aT
& voice communication & JTeT. DT speed 30-35 kbps I 8. I mobile technology & evolution H U@ ggd &
critical role 31T {5 8.

2. GPRS: $9a7T full form BT & General Packet Radio Service. I8 o} similar 2G technology ST & GSM &
TNE B P BT & lfdheT 598 PV refinements &F B A 3T data speeds (110 kbps) s STt &.

3. EDGE: $9aT full form 8T & Enhanced Data rates for GSM Evolution. 3% 2003 ¥ introduce o 1T 3iR
S 2.9G IT 3G H STAFTS BT T, T€ SFT GPRS 3R GSM J STl 3+Id technology 2. AT &1 A high speeds
ST 135 kbps WWW%Gﬁ?%Wéﬁﬁﬁ@ﬂwﬁﬂ mobile networks ffs??ﬂﬂ?*r@?ﬂ.

3R ¥ 2G T limitation &Y ITT P¥s TG T 3D next technology 3G BT TeIT H ATST HH ITAFM .

® 2G @I 3P AP A operate B & foTT strong digital signals & SRR BXdlT 8. 3R 3R network coverage
3l &I BFT T 2G BT STAHTT HRAT TUT Hal BT &.

® IH dedicated channel Al ongoing voice call H alloted faT ST &.

® Network % & 8IT I 33 call drop S S8y 3T Bl 8.

e I network complex data S & videos @I handle TR & 3RF9ef 8l 2.

o D signals 3TTAT ¥ interfere & SITdT & 9% electronics gadgets I ST & audio amplifier.
® 2G NI B smartphones functions I SI1eT compatible &l BT &,

® 2G network @ upload 3R download speed Sgd & % 8l 8 3G network éﬁ‘j:clo‘lﬁlﬁr

e I Data 3iR Vidoe communication @ handle &l &R e &.

2.5G 3iI¥ 2.75G TECHNOLOGY:-

2G ¥ 3G H ST ¥ Ugel I gap DI Ul R o foTu g & 5 ST g technology 2.5G 31 2.75G S interim
standards @I S¥dHT  g3IT S & data transmission & S9  gap Gl ELUT PN TG,
2.5G § U packet-switching technique @ introduce T =T S Hf 2G technology %W@f 1T efficient
T, ﬁwﬁﬁgﬁ‘iﬁ HTAT 91 2.75G T ARIT T, ST Y Uap theoretical threefold speed increase UalH A, AT&T ar
U8 GSM network J&T ST &Y 2.75G @ EDGE & 31 approve f&ar U.S #.

2.5G 3R 2.75G @I formally wireless standards & f&IT & HMT &1 SITAT 8. @ mostly T marketing tools &
ST promote T TIT 1T cell phone & features & public & A RT3 ST I I BT &,

S P & It ST € Y U@ 10 a9t § Ueh gR AT mobile technologyWW@ﬁT%ﬁEﬁsﬂ@fmmﬁ
technology T upgraded version g@:ﬂWﬂT%. U H 2G & 10 I8 918 3G BT ST g3IT



https://searchmobilecomputing.techtarget.com/definition/GSM
https://hindime.net/wiki/handle/
https://www.techopedia.com/definition/5603/packet-switching

Mobile Generations T W@W@ﬁ aﬁwmaﬁﬁsﬁ@r generations &I series P8 TP & T DT U
10 a9T § upgrade &IdT Y&d]l AEESE A1 1G (first generation) @fgﬁ of I AT & TS AT TIH W qgd
¥ ST 3T 3R 89 2G, 2.5G, 3G SR 984 § Hifsar 31t otfebT @+t 7 upgradation g% 31K a1 g% H giRafcid
g ot anft &7 4G technology T S¥HTT N &. technology hr AT 1G 3 §§ off 3T ¥y o Ter AT
gact ot oot Wi, 2G, 3G, 4G $HP T 1S & technologies &.

3Tt SITETER wireless carriers currently SHI 4G 31k 3G technology ) support Y W &, S & Pt handy g
ST &Y ST8T WR 4G BT coverage T8l &Il & T8 UR 3G speed I BM del Hehdl 8. 3R &9 ATST GEI Yeeblel H
STel A9 1G DT AT T&eT A9 1979 N introduced T TRIT, IAP 1€ F U 10 8T H U =Y Mobile generation
&I release a5 ST 31T & 8. T AT technology @T mobile carrier 3iR device X §aHTeT fdhT SITAT 8. Generation
& f&~IT9 A ST 31T 31T speeds 3iR features &I & ST Hi generation wise FG & ST &. 3T dTet I § 5G
@Y launch fasaT SR

U Generation H $8 3T 81 telephone network standards 1< &, ST &1 fdT particular mobile phone system
Y gxaHTed gV technological implementation DI SATAT 8. SR ST speed increase BT & 3 I 39 speed )
BTRIT = & foTU I technology @1 Wt S&AHT I<dT &.

STERYT & foTY 1G offer TRaT & 2.4 kbps, 2G offer T g 64 Kbps GSM Technology ¥, 3G offer IXT & 144
kbps q2 mbps &l 4G offer HAT & 100 Mbps A1 Gbps IR HILTE technology WX based BIAT . TTT H Sy
ST technology ¥ advancement Bt & 39 Y 7Y generation g sgd IR Y features T ST BT et & EF&@
3MMRER # wireless communication @T J& J=9 & & @I B¥7 al high quality, reliable communication ¥ &R
.

Wireless Technology (gl(-l ¥ ) CARE| ] Guglielmo Marconi 3R Karl Ferdinand Braun = 1894 ¥ & off, a&l’
372 1909 & Physics ¥ Nobel prize ¥ THTT BT T Wireless Telegraphy & field ¥ JWEH & & foTg,

Mobile Generation & J&TR:-

1G: Voice Only

39 First Generation Wirless Technologies ff @& STTAT 8. ATer § I hdet Voice Calls ®I & dact support BT
2. 3 T U IR AT 1979 ¥ introduced fHIT TRIT oIT. 1G analog technology YT &, 3R S+ phones & 39
SECHIT fhaT ST & S 98¢ 81 poor battery life 3R voice quality BTt 8. 3 3feTrdT {T I SATaT secure el
BIAT & 3R IR IR call drop SIRY RIfAETT 384 ATclt W& &,

® 1G technology FDMA BT ST BT & AT 31T Subscribers & {7 U single user &P GRT T single
channel #.

® 1G Technology % maximum speed 2.4 Kbps BT 2.

® Voice quality Sgc low Bl & 3R 7 noise W HTHT effect TS &.

® I 9T voice call & support hdr g, Data =&l

® Mobile handset &1 battery sgd & B9 backup UST DRl g

® 39 System ¥ Voice @I higher frequency up to 150 MHz a1 I SITET T modulate BT ST &.

o I oISl M Costly E‘IT—IT%‘@{\@BW 1 subscriber per carrier & support T &, foRTep folw T tower &
Ergas"ram call support ST 2.



https://hindime.net/wiki/gbps/
https://en.wikipedia.org/wiki/Karl_Ferdinand_Braun
https://hindime.net/wiki/field/
https://hindime.net/wiki/data/
https://hindime.net/wiki/backup/

2G: SMS 3k MMS

Cell phones T 9 AT 37 UgeTT major upgrade IEISSCASREA technology 1G 3 upgrade 8[dX 2G g qgﬂ .
I8 9ScTd FIY Ul IR Finland § & 1991 H &3 a1 I GSM networks H 3R b d1& cell phones
hr technology analog ) digital communications Y goor T 39 T 2G telephone technology H call 3R
text encryption, drf T data services Sy &Y SMS, picture messages, 3R MMS @T ot onfiret fovam . = o
2G q3°r WREF 1G B replace X foram ofik arer & o oft 91fs & technologies T supersed o} o foram, oifde
W‘*ﬂﬂgﬁé’fa‘ﬁﬁsﬂtechnologies Wwwﬂﬂﬁv‘mw%‘i

e 2GYH digital signals T g¥dHTeT &Idl 8. 395 Data speed upto 64Kbps dd ST AT &.
o sﬂffib_ﬁ services Sy &F SMS, Picture message 3R MMS enabled Bt &,
® 1IG® comparison 5 J IER quality 3R quantity U<TH HT &.

® 2G P 3P & A B IR &b foTU strong digital signals B SRR BIct & Tl @ I St A BHIT ol B Fabel!
) system Videos ST complex data @I handle &l B} A 2.

2.5G: Data

2G & 915 3R 3G & 3T F Y&l Ud T technology 31T SR &t 2.5G &7 A1 T /1. I% U Ut technology &
ST it 2G 3iR 3G technology & HiaR 31T &. @ft &t 2.5G @ 2G Cellular technology fSRY Hf GPRS & wTer
combine T TIT & oft &&T STAT B, 2.5G ¥ U AV packet-switching technique T introduction T T=-IT T S
&I 2G technology @ T H ST efficient AT. IA® 1S 2.75G AT, ST I T theoretical threefold speed
increase ST fa5aIT. AT&T a U8AT GSM network 2T fSY it 2.75G EDGE & 9Tef support fdr U.S H.

® 3TH Call &I Gl Bt 8.9 31T E-mail messages @I send 37K receive &R e &.
® TTH Web Browsing & T &. $9GT Speed 64-144 Kbps YT €.

3G: More Data, Video Calling, 3k Mobile Internet

3G T+ T Third Generation Mobile technology T JaTd A 1998 H g off. 9P 3 H data-transmission
speeds H BT G §s. AN 7 SHBT ST SITET data-demanding ST 5 ST T video calling 3R mobile
internet access ¥ @ . I term “mobile broadband” ®T FeRT Uget! IR 3G cellular technology & foTu faa
TIT. 2G & TRE &1, 3G T YT evolve 5T T 3.5G 3R 3.75G F SRAH 3R AT features @ introduce T T,
9T maximum speed & around 2 Mbps non-moving devices & foTU 37k 384 Kbps moving vehicles & o1
Technological Advancement & TSR I T §gd 9Tl revolution & network 3R data transmission & feTT. 3G
&I speed capabilities 2 mbps e Bt 8. $qP Aag A smartphones UX 3T faster communication, send/receive
large emails 37 texts, fast web browsing, video streaming ST TRATT H PR Fhd &

® ITGT 98K Faster Communication Y& $al &.

e ITNMI ¥ g g8 Email Messages ®! send 31K receive TR Jdd &.

® I high speed web J&TT Rl 8. 2G & Febleel I SITRT security T PR &.
® SIH 31T Video conferencing 3R 3D Games 3T I WeT Fhd &,

® TV Streaming/ Mobile TV/ Call 37T &Y & UTH &R Tebdl &,

o STH TSI capacities 3R Broadband capabilities oft grcft €.

® 3HHT download speed J& &1 I8CR Bl & 2G & Jlea.

4G: 311 #1 Standard
4G T A9 & fourth generation mobile networking. 39 2000 H & develop fe5aT ST ebT AT AfdhT ST SETHTCT
2008 ¥ & fasaT TIT. & mobile web access @Y support AT & ST 6T 3G PRT & AR AT H I gaming services,
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HD mobile TV, video conferencing, 3D TV, 3R Q@fagﬁﬂﬁ features @1 ot support T & NI dhr high speeds
&Y SR B 8. Maximum Speed ST T 4G network support @Rl & a8t £ 100 Mbps. gl 1 Gbps d& hr

speed low-mobility communication H OTIT ST ehelT & o caller stationary &1 urr Y current cell phone models
9 gFI 4G 3R 3G technologies G2l support B B,

® 3 Mobile Broadband ft &&T SITaT 8.

® T VAT term & ST &l 39 98N describe TRAT & Al & ‘MAGIC’. ST&T UR M &7 372f 81T & Mobile Multimedia,
A T 372 81T § Anytime Anywhere, G T 372f 81T & Global Mobility Support, | 3T 37ef 81T & Integrated
Wireless Solution, C @ 3ref 8IdT & Customized Personal Services.

o sﬂff High data rates 3R expanded multimedia services BT 8.

o =T Speed 100Mbps q 1Gbps d & Fadl! &. T SIS Speed, SIIST capacity 3R SIS security o}
2l 8.

5G: 31 JTell &

5G T 31ef BIaT & Fifth Generation. T8 T WY wireless technology & fSRY $t 3rft @& implement =& f5am Tam 8
3R 39 4G  SITET improve T T 8. ST YaTT G 2020 3 BIF bl FHTGHTY 8. 5G H &4 ST faster data
rates, higher connection density, SR latency g, 3R energy savings, ST B major improvements G

I ot et . Speed P 91T T Al S5 PRIT 20 Gbps TP DI speed BRI BT ST FaheTT &.
® TTH 89 High Speed 3R High Capacity felifl. 99 SITET broadcasting of data ¥t fierf,

® Multi Media @ 87 High Definitions & <Xg Jdd &.
® UBal & generations T T H 394 faster data transmission <G T fHeiT.
e 3! Phone memory, dialling speed 31X audio/video $ clarity H SSTTHT fERITS U,
® I I8d IR features S I interactive multimedia, voice, streaming video 31X internet eI <@ T
.
1G 2G 3G 4G 5G
P Introduce gar 1980’s 1990’s 2000’s 2010’s 2020’s
Digital Voice
Basic Analogue Digital Voice WWW Voice Over IP = Voice Over IP
Basic feature Voice No IP No IP Multimedia HD Video VR V2X loT
Speed 2.4Kbps 14Kbps 2Mbps 300Mbps 1Gbps
One network
for voice
other
One network for  One network networks for One network =@ One network
Carrier voice for voice IP for IP for IP
UMTS
CDMA 2000
3.5G LTE Advanced
GSM IS-95 (HSDPA 4.5G (LTE
NMT AMPS 25G (GPRS HSUPA Advanced LTE Advanced

Technology TACS EDGE) HSPA+LTE) PRO) PRO NR
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DIFFERENT MOBILE GENERATIONS:-

« 2G: Second Generation. This is what your old flip-phone used to download games like Bejeweled.
It was the original way of transferring data over digital cellular networks. Its speed isn’t easily
measurable because of the way it sends and receives data, but believe me, it’s not very fast.

« 2.5G: Improved hardware and infrastructure led to better data speeds; though no one actually
ever referred to these as “2.5G,” they're essentially that, since they’re slower than 3G. There are
two major varieties of 2.5G connections:
—GPRS: General Packet Radio Service. At around 30-40Kbps, it’s barely suitable for retrieving a text
email. You'll see a little “G” by your bars.

—EDGE: Enhanced Data for GSM Evolution. About three times faster than GPRS, using similar
technology, so ~100-120Kbps. Occasionally called 2.75G to distinguish from GPRS. Signified by an
IIEII.

« 3G: Third Generation. Networks were upgraded for the most part between 2004 and 2007 to allow
for much more data traffic. Your 3G data may be traveling under COMA, WCDMA, GSM, UMTS, or
a number of other terms and frequencies, but all you need to know is that your carrier either has
or does not have 3G coverage in the area you're going to be living or working. The technical details
you can look up for yourself, but “vanilla” 3G basically provides data rates at up to or around
2Mbps (that’s 2000Kbps).

« 3.5G: Although some new networks should properly fall under this heading, everyone is opting for
“4G” branding instead, mostly because it’s sexier.

« 4G: Fourth Generation. This term is (like the others) essentially a marketing term when emplyed
by carriers. As the different carriers and telecoms roll out faster data networks, some thought they
would own the “4G” term by applying it to their network, though the name has little to do with
the actual capabilities. While the actual term “4G” has been standardized to mean something none
of them offer yet, what you'll likely be sold on is one of the following:

—HSDPA, HSUPA, HSPA, HSPA+: High Speed Download/Upload Packet Access (+ designates the
“Evolved” newer spec). This is a major upgrade to existing 3G networks that allows for (but does
not currently actually show) speeds up to 21Mbps at the moment.

—LTE: Long-Term Evolution. This is intended to replace 3G networks altogether, and provides a
major speed boost and improvements on the way different types of data are transmitted.
Verizon’s LTE-based test networks are currently showing 10-15Mbps, though the technology
theoretically supports more than ten times that amount of bandwidth. AT&T is planning an LTE
network as well, which they’re planning on launching in 2011, but at the moment they’ve activated
HSPA+ at a good number of sites around the country.

—WiMax: Originally rolled out as a wireless home broadband service (i.e. Clearwire), but now being
improved to allow for access by mobile phones. The current revision allows for up to 40Mbps, and
future revisions promise 1Gbps.
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HSCSD:-

HSCSD (High Speed Circuit Switched Data) enables data to be transferred more rapidly than the
standard GSM (Circuit Switched Data) system by using multiple channels. The maximum number
of timeslots that can be used is four, giving a maximum data transfer rate of 57.6 kbps (or 38.4
kbps on a GSM 900 network). HSCSD is more expensive to use than GPRS, because all four slots
are used simultaneously - it does not transmit data in packets. Because of this, HSCSD is not as
popular as GPRS and is being replaced by EDGE. High-Speed Circuit-Switched Data (HSCSD) is
circuit-switched wireless data transmission for mobile users at data rates up to 38.4 Kbps, four
times faster than the standard data rates of the Global System for Mobile (GSM) communication
standard in 1999. HSCSD is comparable to the speed of many computer modems that
communicate with today's fixed telephone networks. HSCSD is an evolutionary technology on the
way to Universal Mobile Telecommunications Service (UMTS).  HSCSD (High-Speed Circuit-
Switched Data) is essentially a new high speed implementation of GSM (Global System for Mobile
Communication) data transfer. Four times faster than GSM, with a transfer rate of up to 57.6Kbps,
it achieves this speed by allocating up to eight time slots to an individual user. This speed makes it
comparable to many fixed-line telecommunications networks and will allow users to access the
Internet and other datacom services via a GSM network.

UMTS:-
UMTS System Architecture
S - Radio Access Network (RAN):
= service control and user interface * radio-specific functions
data
é networks
/’
A1 ISDN
R S W ey
G \ mobile
network
® UMTS T YRT - universal mobile telecommunication system (aﬁaﬁa SICIE! cé\w'rm JUTTett) 8. T8

Fcad & foTg GSM standard TR 3TTeITRA T 3rd generation (3G) mobile cellular RT¥cH . 39 text, digital
voice, video, 2T multimedia T S14 9 2 megabits per second (Mbps) &1 speed BT 8.

® UMTS &' 3GPP (3rd generation partnership project) fdafad far & 3ik maintain ot 3T & gRT fdsam
ST &.

® UMTS Si € 98 wideband code division multiple access (W-CDMA) fSAT Tawids BT TRART et &.
W-CDMA ¥ mobile network operators 3T 9gd &I 378 spectral efficiency TIT bandwidth JITH 1T 2.

® g Udh complete “ead e & ORI radio access network, core network @2IT users @I authenticate
B P foTT SIM cards IfEaferd gt &.

® UMTS Wi der Cbu.lc\d{ users a?rq:\f fag ¥ services IS &l 8. users oy § el off 24 service dT TN
PN Ghd 8. q roaming qoft EXSEil ET?HT(*F BT ST HAepaTT & FAifh ?ﬂ:lfr wireless TRIT satelite transmission
BT 8.




® UMTS &I ST technology & S @t @t freedom of mobile multimedia access (FOMA) a1 3GSM ft
e B

® UMTS H U base station T 7 frequencies allocation BT SR Ted! & Sdfds EDGE 3R CDMA 2000
§ 8 e, 3FR UMTS ﬁzafﬁﬁrqﬁﬁr%rﬁ upgrade o fIT STTe at I8 HSDPA protocol B GRT 14 mbps
Eﬁfdownloading speed TS oRar 8. UMTS phones Gk capability %@Fﬁ%%:ﬂqgﬂiﬁ GSM mode
o switch &R Hebdl &. TR 31T bl U=t STE & Tret SITC STEl UMTS wead el € Uveg GSM =ead & al 39
GSM H switch &R ddhcl 8. UMTS phones H U& upgraded SIM &It & fS=Y USIM (universal SIM) @& 2.

UMTS features:-

1;- $ADT TS 2g d™T EDGE 31 B 7. I8 2Mps data rates ) support T &.

2:- $99 virtual home environment (VHE) BT & SR users @Y 9T ft same services STy &It & ST
I home network H SUTeY &I &.

3:- sﬂff network security d=IT location 4X MR services S8R §§ 2.

4:- TFDT carrier spacing 1230 KHz d$ Bt .

5:- Jg CDMA (code division multiple access) &T TRINT T &,

6:- sﬂffframe duration 10ms &I &. 3@5[ channel rate 1228.8 kbps do BT &,

CDMA:-

CDMA T full form & Code Division Multiple Access. JTH digital cellular technology g hHr spread spectrum
technique T gCHTeT AT 8. TR technology H GSM il &I TDMA T AT e &, S faudid CDMA
®Is It & specific frequency user @7 assign &l 8Iat. gfed T channel full available spectrum T S¥HTT
R &.

CDMA U military technology & Y R Ugetl IR 54 faved g & SR 3IISil e GRT Germans & faoeg el
§ SRIT TAT T, SAPT STAHI transmission T ST IR & {17 BT o7 Y 6T aF AfSH signal &t 9T Faal.
Qualcomm T %I & company 7 CDMA technology & T communication chip design &t &ff. CDMA gfteRT
BT AT 1940 & AP J SNST ST FebelT &, ST SRIHLH & 57 © bt GRabed= T B T8 ofll S-S gt f+ar
CFAITSI 5 GUR G3AT, SHDT RIHICT TH A= IRIRYT & fo1q AT ST 71T, 59 T2 b HerTo fob TRARUT QMR b TR
fSRgct &, el IS P S P 7T T FHSAT 9T 8, 3R SHD FATT S HRAT f¥ehed Bl

1980 & b H g% Aol Sl Iher T H shifct & HTer, DSSS CIAHIL UR BT R dleil aaleieh™ 1 i Ueb
BICI AT U T Uep HeJeR el Heeuel (e ThH — CDMA — ls fEIST Heduel (eid & 3TaR
& BT H xGAT Tw T Cellular Telecommunications Industry Association (CTIA) TR Telecommunications
Industry Association (TIA) % FH A Ueb TCSS U TRATU BT 7T 2Tl 39 FHE 1 79 1S-95 & WU H Ugell CDMA
RiecH & fo TCe€ UepIfar fohar, Teelt COMA Riveq Rider 1995 H &ferd Cfefthie sur! fotfiics gRT ifRvar &
3R T el GRT TYch 5T SHRBT H eadh b AT Siee & YRo Dl TS 2Tl I hefet Ueb UclolR Sl Aepe T
ReeeH ofll 3T Gy TESE P CDMA2000 %l UR BT 81 CDMA2000 < AT CDMA T AN &€ T8 gaiT
TP T8 GSM TS DI fABRIT Bt & foTU 31aeads &1 14T & dlfcs T8 STl of ST AP 3R TUFSH IUANT STl &
e H He<aqul GER Y& PR bl TadR, CDMA, a1589€ CDMA (WCDMA) & U H 39 TS o fof o=
T 2Tl
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CDMA Technology P Features

CDMA U& it Ut multiplexing & S enable Eb??ﬁ%‘&gﬁ@f signals CRvE) single transmission o)
occupy PR & foTT. U HES[ET bandwidth BT YT U A SETHT PR bl & II 8.

¥ Ueb WY TR 3T technique & IR spread spectrum technique T 8T ST & SiT <l 818 AR users
DI U AT I time 3R frequency § U fixed space, band g occupy R b foIT allow AT &.

q technology T g¥dHTeT Ultra-high-frequency(UHF) cellular telephone system Y 1T 8, ST&T band
&I 3T 800MHz ¥ 1.9GHz T &Il .

q technology gﬂ? technology ST Time Division Multiple Access and Frequency Division Multiple
Access I BT 31T &. Taf User BT URT Bandwidth, 9:% 9T BT access &.

CDMA T basic principle & @I 37T 31T CDMA Codes &1 ST 81T & different users @V
distinguish P B %R’

Difference Between GSM and CDMA

Technology

Security

CDMA Spread Spectrum technology & IR ITETRT & ST Sl HESaT bandwidth T IRT SEHT R
&. 981 GSM wedge spectrum & FUR IMETRT & S T Carrier At &d 8. U carrier ®I I8 AN time
slots H divide fdaT ST & 3R & user U@ different time slot AT SIaT 8, iR &9 d& ar
ongoing call T &1 8 ST PIg ST subscriber I ST el PR Fepell. GSM ST techniques
TDMA 3R FDMA & $¥cHTeT aRaT & user 31K cell separation & foTg.

CDMA technology H SITaT security HT0T T STt & GSM @ et H &fes encryption CDMA H inbuilt
Bl 8.

Tt users @ unique code YT &Y STl & 3R It conversation @Y encode a5 SITdT & SameT security
level & AT CDMA users & fofg.

GSM @&f gt T ¥ CDMA signal @I trace BT AT JATHA T ® EFé{ﬁﬁ ar narrow bandwidth &
concentrate B & .

SAIfeTy GSM & o<1 § CDMA phone calls S8 & SITaT secure &.

SIM Cards

T% GSM & phone H U& specialized card aTfaY fSRY 6T SIM (Subscriber Identity Module) ¥t &&T STTar
2. U SIM carrier specific BT 8 3R 58 @ phone q QW § gST ST FebalT & fomT fadt data & loss gl
CDMA device ¥ SIM cards %T SRR &l & dfeds ar ESNs (Electronic Serial Numbers) TR fT¥R &
g.

CDMA phone H 3R 3T phone DI activate BT & dF user P YT Carrier BT call TRAT t@W
37IdT online system T SIAHTT HRAT IS ‘ESN’ change & foTT. I&T SIM card & 7 819 & BRI device
swapping Sgd HEAEES
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Flexibility

«  GSM ST flexible & CDMA @ TeTT H. T&T SIM card T 3R I T HdTgeT A SR Hd1ger H J&el
ST T B, a8l CDMA Tt BT 7T 3FR ESN database H registered 8 d4.

« 3FR CDMA phone §& &I 7T 9 319! 7T phone TRIGHT BFTT, &l GSM N VAT B Pl g SRxT ol
2.

Spectrum Frequencies

« CDMA Network CDMA 850MHz 3iR 1900MHz & frequency spectrum ¥ &1 BT &.
« GSM Network GSM 850MHz 3Tk 1900MHz & frequency spectrum H BT &R 2.

Radiation Exposure

« GSM phones ¥ SITET radiation Bl § EFEIJ'?B ar continuous wave pulses emit PR & &, O=T PRI
S radiations @1 HH DR P SR &.

« CDMA phones SITaT radiation emit &1 <l 3R T T ST AT GSM phones 28 times SATT emit
&Rt & CDMA phones @ e 4. ST BIRIT GSM Phones ST Biological reactive il 8 CDMA @1

o .

Global Reach

« GSM g%g“&-l(”éf 80% ¥ T SITET mobile networks ¥ ST &l STTct & a8 CDMA aﬁfﬁ#fﬁ\?@ﬁ
B SEHT H T ST 8.

« T & technologies @I 3G Standard phones ¥ ¥l {1 SITAT &, @ifdhT 3G GSM Speed SITET
FAST & 3G CDMA Speed T JerT .




UNIT- 4 Notes
SYSTEM DESIGN FUNDAMENTALS

Cellular network is an underlying technology for mobile phones, personal communication systemes,
wireless networking etc. The technology is developed for mobile radio telephone to replace high
power transmitter/receiver systems. Cellular networks use lower power, shorter range and more
transmitters for data transmission. Cellular network is organized into multiple low power
transmitters each 100w or less.

Shape of Cells

The coverage area of cellular networks are divided into cells, each cell having its own antenna for
transmitting the signals. Each cell has its own frequencies. Data communication in cellular
networks is served by its base station transmitter, receiver and its control unit. The shape of cells
can be hexagon. A hexagon cell shape is highly recommended for its easy coverage and
calculations. It offers the following advantages -

e Provides equidistant antennas

e Distance from center to vertex equals length of side

FREOQUENCY REUSE:-
Frequency reusing is the concept of using the same radio frequencies within a given area, that are
separated by considerable distance, with minimal interference, to establish communication.
Cellular radio systems rely on an intelligent allocation and reuse of channels throughout a
coverage region. Each cellular base station is allocated a group of radio channels to be used within
a small geographic area called a cell. Base stations in adjacent cells are assigned channel groups
which contain completely different channels than neighbouring cells. The base station antennas
are designed to achieve the desired coverage within the particular cell. By limiting the coverage
area to within the boundaries of a cell, the same group of channels may be used to cover different
cells that are separated from one another by distances large enough to keep interference levels
within tolerable limits. The design process of selecting and allocating channel groups for all of the
cellular base stations within a system is called frequency reuse or frequency planning
Frequency reuse offers the following benefits -

« Allows communications within cell on a given frequency

» Limits escaping power to adjacent cells

« Allows re-use of frequencies in nearby cells

« Uses same frequency for multiple conversations

« 10to 50 frequencies per cell




CHANNEL ASSIGNMENT STRATEGIES:-

For efficient utilization of the radio spectrum, a frequency reuse scheme that is consistent with
the objectives of increasing capacity and minimizing interference is required. A variety of channel
assignment strategies have been developed to achieve these objectives. The choice of channel
assignment strategy impacts the performance of the system, particularly as to how calls are
managed when a mobile user is handed off from one cell to another. Channel assignment
strategies can be classified as:-

e Fixed Channel Assignment

e Dynamic Channel Assignment

Fixed Channel Assignment

In a fixed channel assignment strategy, each cell is allocated a predetermined set of voice
channels. Any call attempt within the cell can only be served by the unused channels in that
particular cell. If all the channels in that cell are occupied, the call is blocked and the subscriber
does not receive service.

Dynamic Channel Assighment

In a dynamic channel assignment strategy, voice channels are not allocated to different cells
permanently. Instead, each time a call request is made, the serving base station requests a channel
from the MSC. Dynamic channel assignment strategies require the MSC to collect real-time data
on channel occupancy, traffic distribution, and radio signal strength indications (RSSI) of all
channels on a continuous basis. This increases the storage and computational load on the system
but provides the advantage of increased channel utilization and decreased probability of a blocked
call.

HANDOFF STRATEGIES IN CELLULAR NETWORKS:-

Region Divided Into Three Cells

ST U@ HIETge JOR U el A SR AT H SaeT AT & I T I8 U el Bl TS 3R R8T BT & 3R W ST 3
T T ST FTER ST & T SR 9)F ¥ bt ¥oT N ST¥ bRl & Ylob A< §U el FHI gl efet bl ST
T8I PR ] 3TT: I JoR AC GU Al I AATg b sTar H 3pI HRAT & T piet AT Al /Y 8T S & AT Teb ISAT AFet A
R AT et § SRR & ST 8] el T STT PRAT 3Iowa FHTE el & 3FT: SN fdepeq Pl T Iferd & o
fdeeT B hand off & AT A SIHT SATCT 8] 37: hand off &I &9 AT ©U H 39 ave IRITT &R Aahd & |

hand off T FelHC BIAT & S Blet U ST AefeT A gER ASAT el § SRR Blcl! 8] 39 SRABR H Hl&Tsel
equipmentW@Hﬂﬁ@ﬁ%ﬁ%@@ﬂﬁﬂ?ﬂmgl W@Wﬂﬁ"\’wwiﬁmﬁﬁ reception



PHIR BIAT 8] 39 fdg IR Jef |ISC Ueb hand off & v Rerave Rl & HISTSel eIt lef Bl e U el § TS
thierT ATeT § Rearer e 8] I8 IOk DI eTe IT ST b ST BICT 8] IO DI 80 AT I DI AICH 8 Il 2|

g3l B Y FhRT F afigee fpam oI FeeT 2
g1S g3

WP AT AT I TSI A §A% A Rl el R Foiare 7 Uep IR b GIRT TAR1eTl Reerer g1 STeal 81T & b
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When a user talks on the mobile phone to other user it may happen that the mobile station moves
from one cell to another. During this conversation signal may become weak. To solve this problem,
the Mobile Switching Center (MSC) checks the level of the signal every few seconds. If the strength
of the signal is week then the MSC searches a new cell that can provide better communication.
Handoff is the process by which a mobile telephone call is transferred from one base station to
another base station. There are two types of handoff.

- Hard Handoff

- Soft Handoff

Hard Handoff: In this process a mobile station only communicates with one base station. When
the mobile user moves from one cell to another, communication must first be broken with the
previous base station before communication can be established with the new one.

Soft Handoff: In this process a mobile station can communicate with two base stations at the same

time. This means that a mobile station may continue communicate with the new base station
before link is break off from the old one.

INTERFERENCE AND SYSTEM CAPACITY:-

Interference is the major limiting factor in the performance of cellular radio systems. There are
two types of sources of interference:

a. Active

b. Passive

Active

Active interference sources that emits a radio signals on the same frequency.

1. another mobile in the same cell.

2.acallin progress in a neighboring cell.

3. other base stations operating in the same frequency band, or any noncellular system which
inadvertently.



Passive

Passive source of wireless interference is any substance that restricts to degrade a wireless signal
that attempt to pass through it. Examples of such substances are metal, concrete, paper, fabric,
glass, stone wood, bricks, etc. Problems because of interference:

1. Interference on voice channels causes cross talk, where the subscriber hears interference in the
background due to an undesired transmission.

2. On control channels, interference leads to missed and blocked calls due to errors in the digital
signaling.

Interference is more severe in urban areas, due to the greater RF noise floor and the large number
of base stations and mobiles. Interference has been recognized as a major bottleneck in increasing
capacity and is often responsible for dropped calls.

Types of interference:
The two major types of system-generated cellular interference are co channel interference and
adjacent channel interference.

Even though interfering signals are often generated within the cellular system, they are difficult to
control in practice (due to random propagation effects). Even more difficult to control is
interference due to out-of-band users. In practice, the transmitters from competing cellular
carriers are often a significant source of out-of-band interference, since competitors often locate
their base stations in close proximity to one another in order to provide comparable coverage to
customers.

Frequency reuse implies that in a given coverage area there are several cells that use the same set
of frequencies. These cells are called co-channel cells, and the interference between signals from
these cells is called co-channel interference. Unlike thermal noise which can be overcome by
increasing the signal-to-noise ratio (SNR), co-channel interference cannot be combated by simply
increasing the carrier power of a transmitter. This is because an increase in carrier transmit power
increases the interference to neighbouring co-channel cells. To reduce co-channel interference,
co-channel cells must be physically separated by a minimum distance to provide sufficient
isolation due to propagation.



UNIT- 5 Notes

WIRELESS SYSTEM AND STANDARDS

NETWORKS

4.2 DIFFERENCE BETWEEN WIRELESS AND FIXED TELEPHONE

—In fixed telephone networks like PSTN, transfer of information takes place over landline

trunked lines which includes optical fibres, co-axial cables or microwave links. Also, network
configurations are static in nature.

—On the other hand wireless networks are highly dynamic and network configuration

being rearranged every time, subscriber moves into coverage area of new base station.

—Fixed Networks are difficult to change, while wireless network must reconfigure

themselves for users within small interval of time.

—Some of differences of fixed and wireless networks are highlighted in Table 4.1.

Table 4.1
S. No. Parameter Wired Wireless
Networks Networks
Communication Copper/co-axial Air, Infrared,
Medium Cables, Fibre optics RF signal
2. Reliability High Low
3. Congestion Less More
4. Cost More Less

Fixed Telephone Network

Wireless Telephone Network

The transmitter and receiver is fixed at
one place. Information is carried over
cables (fiber optic/copper) and fixed
links(microwave/satellite)

transmitter and receiver communicate
via EM radio waves. They are not
always fixed at one place but can
move also.

Network configurations are virtually
static and need programming at Local
exchange when subscriber changes its
location from one area to the other
area.

Network configurations are dynamic
and will obtain subscriber
information when it moves from one
location area or routing area to the
other areas.

Takes time for changing the fixed
telephone services.

It does not take time and can be done
in small interval of time.

A telephone Central office takes care of
millions of landline telephone
connections.

MSCs take care of cellular telephone
connections based on air traffic
capacity.

Less overhead data needed.

More overhead data needed as
geographical location keeps changing.




4.2.1 The Public Switched Telephone Network

Initial applications of the telephone in the late nineteenth century involved permanently
wired connections between two telephonic instruments.

—It quickly became convenient to simply tie every station together in parallel as the
number of stations increased.

—Such a mechanism, made it possible to give each station a separate line to switch-
board. It was economically unattractive to do so in rural areas where running the wire was
inexpensive and difficult, especially in days prior to cable, when each separate station required
an individual circuit involving wires and numerous insulators on cross arms.

—Later, in the nineteenth century methods were developed in Europe for allowing
customers to switch their own calls. Dials were added to station sets as switching machines,
which would respond to the digits dialed from the station, replaced operator boards.

—Until after the middle of this century, local calls could be dialed from the station, but
long distances calls continued to be handled by operator.

—Initial switching systems were step-by-step (5 x 5) machines. They respond to dialled
numbers by setting or “stepping” multiple contact magnet driven switches to connect two stations.

During 1950's, switching machines called Common Control Switches were introduced by
Western Electric and others. The introduction of common control switching and improvements
in transmission technology made possible the introduction of Direct Distance Dialing (DDD).

—The Breakup of Bell System in early 1980’s changed the nature of telephone network

considerably. The seven regional Bell operating companies (BOC) were separated from AT and
T Laboratory.

4.6 INTEGRATED SERVICES DIGITAL NETWORK

—Integrated Service Digital Network, abbreviated as ISDN is a switched rather than
dedicated digital service and therein lies its advantage.

—It was developed in late 1970’s by the TIDI subcommittee of the Exchange Carriers
Association in the United States and by the CCITI study group XVIII.

—The two fundamental structures of ISDN are called Basic Rate Interface (BRI) and
Primary Rate Interface (PRI).

—In BRI structure, there are two B channels and a 16-kbit/s D channel. In PRI structure,
there are 23 B channels and one 64-k-bits/s D channel for a total of 1.536 M bit/s.

—In Addition to B and D channels, there are H channels for situations that require
higher data rates.

4.6.1. ISDN Synchronous Channel Structure

B Channel. The B channel operates at a synchronous rate of 64 k-bit/s, full duplex. It
poses no. restriction on the binary representation of data it carries. It is used for

1. Digital voice encoded at 64 k-bit/s PCM.

2. Synchronous data stream at 600, 1200, 2400, 4800 or 9600 bits or 48 or 64 k-bit/s,
lower data streams may be multiplexed.

3. Digital voice encoded at less than 64 k-bits/s either alone or multiplexed with other
data or voice.

D Channel. The D channel is of the two types synchronous at 16 k-bit/s or at 64 k-
bits/s, full duplex. Its primary function is to carry signalling information for the control of circuit
switched connections involving one or more B channels. It may be used for variety of other
purposes that includes.




H Channel. H channels are used to carry user information at data rates in excess of
64 k-bits/sec. Specific applications includes.
1. High resolution digital video/audio.
2. Video teleconferencing.
3. High resolution graphics.
4, Fast fax.

4.6.2. ISDN Architecture

ISDN provides a complete digital interface between end users over twisted pair telephone
lines. ISDN provides integrated access to end-uses on both circuit switched and packet switched
N/W with digital end to end connectivity.
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—ISDN end users may select between two different interfaces, the Basic Rate Interface
(BRI) or the Primary Rate Interface (PRI).

—The BRI is intended to service small capacity terminals which the PRI is intended for
large capacity terminals.

—The B channel support 64 kbps data for both the primary rate and basic rate interfaces.

—The BRI provides two 64 kbps bearer channels and one 16 kbps signalling channel
_(213 + D), whereas PRI provides twenty-three 64 kbps bearer channels for north America and

Fixed Telephone Networks

e Transfer of information in the public switched telephone network (PSTN) takes place over
landline trunked lines (called trunks) comprised of fiber optic cables, copper cables,
microwave links, and satellite links.

e The network configurations in the PSTN are virtually static, since the network connections

may only be changed when a subscriber changes residence and requires reprogramming at
the local (CO) of the subscriber

Local landline telephone network: ﬁ
PABX - Private Automatic Branch Exchange ﬁﬁ
MUX - multiplexer, (concentrator) =1 i

e
=
w
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ISDN T ORT M Integrated Service Digital Network 81 I8 T f$ficeT SelithI Aead & feT SudIT Point to

Point el ead & U H fHIT SITaT 81 ISDN Hedd & JTedT | SUANTad! @ Internet Service oY Te faam
ST 8 ISDN  §&4d: Circuit Switching #cdd @I I&EUl & 3dfd  ISDN  Network
¥ Source 3R Destination Computer 319 § fohfSTaret Afdhe Hedd & ATETH | Connect Y&dT B

ISDN #ead § Data 31X Voice U & AR & ATeH W SRIHC 8IaT & T8 DSL (Digital Subscriber Line) P aRg BRT
T &l ST H thep [th 3T & 1o DSL ofcee Calatioil ol f$arss & STdic ISDN JRMT Cavlaiisil ol f$arss &l
ISDN &T ORT 9T (Integrated Services Digital Network) & I8 U Afdhe Raes Callth = Acdd fAeeH & el TRINT
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BT N UTH UgdT Thcll 5l 37 gl H SICT T Dlg HT fHSI07 8T Fehall & TT8 AT STaTST 81 AT ST 8 AT fhe tharsd
AT TTETST AT fOhR ATt AT fATSIAT 8 37U TTLehell BTl b SFTAR S Ueb I ST ($arss Y Siks Aehd] & WIS
ATST DT RIS Y TAITHT 8] Blell &
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A< ISDN (Integrated Services Digital Network) 18T &l JerT 89 llws alTgl & X I I8 ciies aATsHl & Jepee]
o I UTS © oifd T Seed SR f&hm ST & a8 I R ORE I )7 BNl & I8 JoR ! Foguf SThes
f$fTeer AfdT 8RR oy Suctsyr HRdT & 3% GRT Uy 819 dTell JaTy ofi| 9r § o gt &

1. Bearer Services

2. Supplementary Services
3. Teleservices

I8 BHR <A H ISDN (Integrated Services Digital Network) STSHI & SRINT &7 ST T I8 ADSL & 37 I 0 F8¢
TR fopd ST & oAb ADSL ¥ 379 $ehT TN I8 & bR T & 9RT WRDR BT Ueb AT HRA FaR 7
frfies (BSNL) 31T oft <91  ISDN (Integrated Services Digital Network) Siedd TR ISDN BRI 3fR PRI ST
AT 1 ISDN (Integrated Services Digital Network) =il & TR & &It & — 3T ddb=d! § &I YbR P et
SN febaT STl & Ueb Tefel B 3TR U Usiel BT D el & I8 B T 37 “Bearer” 3R D &1 372 “Delta” BT & B el
T TINT STT & fofT BIeT & 3R D oTet BT TRINT RiTet 31R dveiet & T STaT & (eifde 31 oft Ser & forw & wawr
IR B)

ISDN ¥ &I UhR & HIaM Sexthd BT TN fhIT ST & 59 BRI a2 S 3R PRI B $T¥thy]
AT &:-

1. BRI (Basic Rate Interface)
2. PRI (Primary Rate Interface)

BRI-ISDN:-

BRI @7 Q3T 719 Basic Rate Interface & ST PRI &1 et  &H BHd H BH TS dlel DI Wd1gs PR & fo1g
SUIRT fHT ST 21T SATETAR BRI BHA & SUANT ER, 3MTftheT 37R ©I¢ du=T § grex-ic da & foTg SuanT fasam
SITAT oIl BRI @Tef ISDN H $ddt & B et 3iR Uds D el BT SYANT fahar ST &Ml BRI Tie & aRIR UR 1frasadT
Tt Pact 128 Kbps dd Bl oft SR B 9T 64 Kbps TR D et 16 Kbps TR T ol

B Channel

2B+D
Channel B Channel
D Channel

BRI-ISDN INTERFACE

PRI-ISDN:-

PRI T 4T T4 Primary Rate Interface & ST BRI T et H 31f2e DI H AT TUTS dTel rider H1aTss PR
& {0 SUAIT fdhaT ST oM SRR PRI $Hae & SYINT 89 dU-T S diel Jex T BPO 31iE § gevic
FHFI P foTT START fIHaT SATAT Ml PRI dTel ISDN & et & 23 B-2iFet 3R Udr D-dvel & SYANT BT SITaT o
o arferare Tts 2.94 Mbps T &l off|

B Channel
B Channel
B Channel
23B+D B Channel
Channel

B Channel
D Channel

PRI-ISDN INTERFACE
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DEVELOPMENT OF WIRELESS NETWORK:-

ey
D

Electric Magnetic
field field

Selag e ded JARET & ATedT A SeldgITHcd thics Bl gelagifHicd el of Sl &l SedgHmicd a5
T oo (R = Ray), X-Ray, Ultraviolet Rays, Visible Light, Infrared Rays, Microwave Rays 3R Radio
Waves MMt 81 Seldrg Hmfces o (TR U ST ORI T SUANT RFFTed el o ST b foTq areReRT g
Yy far ST %I.Electromagnetic Waves (usually Radio Waves) I g¥cHIeT wireless communication 5 I 8
signals ) carry A & o @ Electromagnetic Wave g gHI electric 3R magnetic fields time-varying
sinusoidal waves & form ¥ 8I<i &. J&T S fields perpendicular TP A oscillate R & T Q¥R &P T IR T
Electromagnetic Wave & direction of propagation gHer perpendicular BICT & ST fields o AT,

Satellite Communication

Satellite communication U YHR DT self contained wireless communication technology BT e, & Elﬁ g’ﬁ-ﬂﬂ EER
o widely spread &I & ST &7 users &I Ue SR & AT connected Y& § HaS RN & (O &l @Te gf+rT & ool ot
BR EFEIFT &l 519 Dl signal (ﬁr U% modulated microwave @' beam '&ﬁ?ﬁ%‘) I satellite & e IS ST 8, d9
satellite 39 signal G amplify X ST & TR I AR & I199F AT T & earth surface @1, SR antenna receiver
receive HRAT & 3R ST hiY earth & surface F RTer BIT .

Satellite communication ¥ & H&I components B0 & S fil g & space segment 3R IR g ground
segment. Ground segment ¥ fixed T mobile transmission, reception 3R ancillary equipment Eﬁ%ﬁspace
segment ﬂ@ﬂﬁq@r satellite Cg‘q’E‘TEﬁFIT%L.

Satellite communication T YR &I wireless technology g forgehT oToeT & dgd importance g EI:{ ICEEH DT
B TR fAATAT & ST & 78 PaeT PV specialized situations 7 & SITET P AT . ST devices 37 satellite
technology meﬁdirectly communicate < & fTT g orbiting satellite Ha radio signals T g&dHTel



J users dIar Qj,,la‘al T e & Oy ar virtually T4 & 12T well connected &. Portable satellite phones 3R
modems H ST powerful broadcast feature 3R reception hardware 81 € cellular devices @ gt T g EFEI\I%E
D! range a3I BIa €.

Geostationary satellite

v . 'T-i‘

Satellite
modem .
Service pravider's ﬁ]
satellite hub
Subscriber's
Subscriber's home or VSAT dish

High capacity link

to Internet office network

Internet

Infrared Communication

Infrared wireless communication ¥ information @I communicate W%ﬁvﬂf IR radiation WW@HT 2. IR
Uch UhR dhl electromagnetic energy BT & o= & wavelength oITST SITST THT BIaT & red light T et T g,
Sl S¥dHIeT security control, TV remote control 3R short-range communications ¥ 81T 7. Electromagnetic
spectrum ¥, IR radiation 99T microwaves 3R visible light & for & et 8. safelv 9@ SdTd
communication & T source & ST BT 8.

Udh successful infrared communication %f?vl(f, Ud photo LED transmitter Sﬂ?QEB photodiode receptor GRS RG]
8t €. I LED transmitter IR signal @1 non-visible light & form H transmit eI &, SRY HY photoreceptor &F GRT
capture 3R save T ST 8. ST source 3R target & IR information & SAYDR &I transfer fbaT ST
. U source 3iR destination ®Is Yt device ST P mobile phones, TVs, security systems, laptops ST &
HhdT & ST & wireless communication @1 support hxdr &

Broadcast Radio

Y UBell wireless communication technology T open radio communication 8Tt off fSepT geaHTel e a5
STET BIT T, 3R dg SFTET & df 319 o} SHBT 1T fhaT ST 8. Handy multichannel radios & HSE & Udh user
short distances & feT¢ message broadcast &R e &, @8] citizen’s band 3R maritime radios @7 SEHTeT HHs
& ATt & GIRT fHAT ST & communication services & AR TR.

U audio broadcasting service, ¥ radio sound @ broadcast air & HATEIT I BHRAT & ST I 3Tl H radio waves
'6°f'6>l?f%¥. Radio foEB transmitter EBTW@FIT%\?ITE%F data T transmit radio waves & form fféTEb?FIT?, oy
g1 ¥ antenna & §RT receive AT STTAT 8. Radio broadcasting R &P foTT cable FM, net 3R satellites @7
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ST fhdT SITAT 8. U broadcast # information aﬁraﬁ’rg‘if‘r dqd 3R BRI two megabits/Sec (AM/FM Radio)
Eﬁspeed F AT STl &

Radio waves Udh UhR 7 electromagnetic signals Bl %, NI=8 @I antenna & A A transmit BT SITAT 8. EN)
waves H completely different frequency segments BT &, 3R 3FR 31! S audio signal @ receive IRAT &
a9 3Ya! frequency segment Y §SeATd AT 81T

IEBRYT & T 37T Ueb radio station P TR H A Febdl &. S Blg RJ Fleidl & 3T 95.6 FM J 38 & 9 34T
99 & P S radio station & signal 95.6 megahertz &I frequency ¥ broadcast &l I8 €. 3fR 3R 3! El'ﬁ"s“
31T station %Wﬁﬁﬁ#%ﬂﬁ\?ﬂ%ﬁfrequency o1 off I &9 A ST BN

Propagation path
TX Antenna Pog ‘

™
|

\RX Antenna

Transmittor J ’

Recenver

Cellular

T& cellular network & encrypted radio links T S¥dHTel BT 7, 3R R modulate far Sar & ey o ggd AR
users T allow BT & communicate TR b foTU BNl single frequency band H, %Tﬁ? individual handsets ¥ STaT
qET H broadcasting power T&l 1T &, Saferg 3 system depends PaiT & TP network of cellular towers & U
ST &Y capable & source of signal ) triangulate IR P forw iR BRI reception duties @ handle @R 3 most
suitable antenna e I F.

Cellular Network ¥ data transmission acl modern 4G systems g8 possible g s fr speed wired DSL 7
I UI%:%Y Apd &, Cellular companies 319+ customers @I minute & T8 A voice ¥ 3R kilobytes &
data & charge B B,
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Microwave Communication

Microwave wireless communication b dgc g effective type & communication BT %, g9 transmission q
radio waves I g¥dHlel BT %, 3N radio waves @7 wavelengths @I centimetres ¥ measure fBIT ST &, EXS
communication fr, data 37} information aﬁtransferaﬂﬁféﬁmﬁ methods hT SEdHIcT ICRISIGIES W%satellite
method 37k SXRT 2 terrestrial method.

Satellite method fr, data @ transmit P B T?N satellite T SEdHTT HIT SATT %", ST & earth & 22,300 miles
PR orbit FHRAT I&CT &. Stations S $T earth TR BT & aF send 3R receive TR & data signals &Y ST &Y satellite
3 31T & 3R R frequency range Bt & 11GHz-14GHz 3R fSFdT transmission speed gt & 1Mbps q
10Mbps.

Iel terrestrial method ¥, & microwave towers SR &t SH1 & S clear line of sight T 3ATaI D Il g, T
Y 399 919 T Tl g Dl 39 LOS (line of sight) & o 5 B1g oY obstacles T MR ST HF g disrupt . TqPT
SEAHTT SITSIAN privacy & B & folT fohaT ST 8. ST frequency range It & 4GHz-6GHz 31X transmission
speed BT & 1Mbps q 10Mbps.

$APT S main disadvantage & @l 3 6T 3 YaR19 5T I ST I affected & ST &,

Wi-Fi

WiFi Udh low power wireless communication EIdl %’, ADPT XAHTT dgd TR electronic devices ST &l
smartphones, laptops TS & T ST B, 39 setup ¥ Uah router T communication hub & R TR wirelessly
BT PRT 8. A networks users T allow R & Ppact T connect BF & foTU ST& 31T 31YAT device S router &
close proximity Y W91, WiFi U qgd & common AT & networking applications g St it portability wirelessly
TSI R 8. 3 networks @ passwords & GRT protect BT ATEV I ST bl A} ST PR JabeT &.

T WiFi setup 5 U& wireless router ST $T U communication hub 3 ARg BT HRaT 8, ST & portable device ®T
internet < T2l SIS H T 37T &. Router & configuration & 3IRIR &1 network I T @Rl & I fbe devices
e T connect 81 Ah. A networks BT range limited BT & fh SHDT low power transmission BIdiT &, ST
Pad close proximity & HiaR & T devices P AT connect BT 2.

Mobile Communication Systems

Mobile Networks & advancement & g1 networks Eall generations q glc fear T, ggd AR users communicate
Weféﬁf%ﬂf@ﬁ single frequency band EIO‘F%TWWW% mobile phones & GNT. Cellular 3R cordless phones
U 3T devices P ITERUT & ST &Y wireless signals BT SITHT PR & operate B & foTU. Cell phones ¥ SITET 8
range dI networks ﬁ?—'\_{ﬁiﬂ?ﬂ Ikl coverage UG ddl 2. oifd a8l Cordless phones & limited range it
g.

Bluetooth Technology

Bluetooth technology T g¥dHTeT 31efiT el electronic devices &P AT connect Eﬁff P T%TQ foaT ST B, Uh X
connect 8 STH & 1€ 31TT 3TITHT I data send 37K receive X Fahd 8. Cell phones @I hands-free earphones
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& |ATT connect fHAT ST AT &, Bluetooth mouse, wireless keyboard. 9 technology ) qgd IR functions &
3ﬁ'\’3@f\r€I GIdX wireless communication market ﬁfsﬁmﬁr BT ST &.

Paging

HHET T Y Paging Efvlrtechnology avﬂtrqﬁa?gﬁwmg‘rrra"r% ifhe U 9 T 59 paging T ST AN
SIREMR A faaT AR &1, 79 A Mobile Phones &7 T 8¢ TIT 3R @ SADT SIAHT BHRAT ¥ I ST, Paging
T simple system & SR AR & fTFH information &1 messages & form H HSIT ST oI, 395 users Gl
hae messages receive g . ar Pagers & g¥dHTel xR 9.

Wireless Local Area Network (WLAN)

Wireless Local Area Network J1 WLAN (Wi-Fi), @fQEB internet related wireless service 8T &. 249 WLAN, T
ST PR 3T 31T devices S dhf laptops 3R mobile phones &S TR A fo=iT access point & ST connect
8 T & 31K Internet &T access HTH &R T 2.

BLUETOOTH:-

Bluetooth technology T S¥THTT 31T 31T electronic devices & AT connect 8 & foTU fasam STl 8. b IR
connect & ST & &1 31T AT I data send 3R receive @R Jadd &. Cell phones @ hands-free earphones
& ATT connect fHAT ST AT &, Bluetooth mouse, wireless keyboard. 9 technology ) dggd IR functions &
3ﬁ'\fs®r SYTSIAN wireless communication market ffs??l‘ﬂ?f fpam ST 8.

Bluetooth U@ Wireless Device &1 Bluetooth @ IUINT 95 & BIC S8 H TP fears & R fearsd
T HRIFTDP PRI o feTQ fopaT ST 8 | Bluetooth BRI o foTu AT shieriwit & ST IeT T SUANT HRall 2
Bluetooth &I 357 30 HIT & X BI<T 81 Bluetooth f$arsd Omnidirection § Work &dT 81

Bluetooth & GRT Data 3R Voice @Y Transmit 5T ST AT 21 Bluetooth STET dI TRAHIE B & foTv Uohe
RearfeiT SferTep TRINT R 81 516 Aead A 980 AR Bluetooth farsw dide 8ldl & & Wb Bluetooth fSaTed HTgHRY
T AReX fSaresy BT & T 3y It feargd el AT Slave fEarsd sl & AR f$aigd & gRT SIeT &l
TIRTeIE - & foTy SUANT B1M dTel IERIRTT BT G fhaT STTeT 21 Bluetooth fSaTS™T & GRT dvide dxds S¥TT U Aedd
@I Piconet 8T IIIdT & | IS Piconet wicdd &I Slave Bluetooth Device 3 cdd T ARCX f&argd &
3 Scatternet HaT ST 2

Advantage

= Bluetooth JgT &I TR 3R HH UTaR BT ST PR Bl

- Bluetooth U& IR fSarss &

= Bluetooth & GRT STCT BT TRAHR PRt & foTu Yove RafeRT Sfamias T TRINT fopam SITaT 8
- IS ST AT M RIFAINCT HaTSS - 8

Disadvantage:
= Bluetooth S§T &1 9 I § BRI P FebelT &
- Bluetooth BT STCT TRITR V€ I8 &I 4 BT &l
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RFID:-

ANTENNA
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o e ot
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RFID &T Full Form 81T & Radio-Frequency Identification. Jg acronym 39 BIT A electronic devices P refer
PRAT & ST T T small chip 3R T antenna ¥ &1 §31T 8IAT 8. I8 chip typically capable Bl & 2,000 bytes
&Y data @I carry @R & oI,

Jg RFID device o g8 TH B @it & S I barcode IT U magnetic strip ST &Y credit card T ATM card &
dTes ST 8311 81T 8; I8 I object &P 7T T unique identifier FIGT SRaT 8. 3les ST Bl T barcode AT magnetic
strip @ scanned f&HAT SITAT & information U & foTT, %Y & RFID device @ *ft scan foFaIT ST & identifying
information @' retrive & ¥ foTU. RFID Technology T H&¥ Ygell g¥dHlel January 23, 1973 ¥ Mario W.
Cardullo & GRT faT 1. {1 AT IR U8 U.S. patent ot & RS =819 T active RFID tag ¥ rewritable
memory Dl JMMfIshR fhaT oT. It AT & Charles Walton ST &t Califoria & Udh entrepreneur @f, Rl Uh
patent receive T STIH S8 U& passive transponder &T $EdH9TeT door @1 AT fit key & unlock @ T
oT. 3 A RFID Systems & @3 YHR BN 7. T 39 & oI main types &I &

1. Low frequency (LF)

2. High frequency (HF)

3. Ultra-high frequency (UHF)
4. Microwave RFID

Low-frequency RFID systems Cal range BT & 30 KHz & 500 KHz da, CRIESE typical frequency gl 8
125 KHz. LF RFID & short transmission ranges B &, Sy generally % inches H 2T six feet TP B FapalT
8.

High-frequency RFID systems @ range &t & 3 MHz & 30 MHz T &, 981 §9ah! typical HF frequency &It
£ 13.56 MHz. 3R I standard range BT & PY inches N several feet T & FabdT &.

UHF RFID systems &I range &I & 300 MHz & 960 MHz T &1, 98l 394 typical frequency 8T & 433 MHz
3TR $PT standard range BT £ 10 feet A 25-plus feet Td ol

Microwave RFID systems run B & 2.45 GHz &r frequency g 3R g8 30+ feet P T A At read fosar ST
T .
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Uch Radio-Frequency Identification (RFID) system 7 1&g U o= parts BT E:

e Ud scanning antenna

« U& transceiver, el S ATS T decoder Ht 81T &. fRT=Y & data @1 interpret f&ar SITar &

e U transponder — RFID tag — SRY & programmed T STaT & PY information &P .
EReE] scanning antenna radio-frequency signals spread LGRS relatively short range Y. U8 RF radiation &
UBR BT P P & :

o JE UP ATIT UG PRal & transponder (RFID Tag) & ATF communicate PR & ol

« IRFID tag ) energy U<l dxdTl & communicate &R & foTu. (GNaX passive RFID tags ﬁf).
Jg g9 technology T key part 81T 8, RFID tags q El'fl's; Y batteries @ NI Tl BT &, 3R $qfIT 3T
ST I8 TR 9 o foTQ ST ST HeheT &,

SN scanning antennas ) permanently affixed faT ST & T surface ®; AT # handheld antennas ot
available BT & 9T & 1T, T 1S ot shape IT IMHR & Tl & 3NMUD SR & fRATe J; SSTERUT & foIq, 31
378 U door frame & HaR ot s97T FaaT & o<y T ar 93ft persons I data accept @R b ST &t 3T door I pass
.

v Uh RFID tag pass XAl g scanning antenna & field ¥, 9 T 37 antenna I activation signal detect hxdl
. ST T RFID chip @1 SAIT 4T &, 31k aT infomation transmit @<= Tt & 319 microchip ¥ 3R f=T &Y pick &%

3FR & RFID Tags o 3T 3eTT YPR Bl & offchT ITH J &l JebR ey STaT Hecaquf 8l &,

1. Active RFID Tags
2. Passive RFID Tags

Active RFID tags &b 3T & power source B8 ; sﬂ?ﬂ\—rﬁa@ advantage %‘aﬁraﬁrsq tags ¥ 3FR reader qgd
R 1 €T & T T & signal receive @R Hebdl 8. 7 devices Pt 3A1g 10 sl eb &Icil &, TRIRT A YT FeTa & b
$IdT limited life spans BT 8.

Passive RFID tags H oifd5 @IS T batteries i SRove 8l Il 8, 3R I TR N a8 BIC I Bl 8. 377ehT 31 bl
R §1d BN s I virtually unlimited life span & &} g.
RFID tags ) ggd IR variety & circumstances ¥ UGT ST adT &, ST&l $T barcodes 3R gﬂ% optically read
technologies useless Il 8.

. sﬂfftag P foedt object & surface H & 8 & DI compulsory &I BT &, FORT™Y & SIS STea! BNTe
el 81 £,

o 3TDI read time typically 100 milliseconds ot B BT 2.

. T 987 AR H tags P Ud A read fRAT ST Fhar & T B item by item.
ST ORE 9 & RFID technology PRT & &.

RFID technology T $¥cHTeT 3% RFID tags H & febalT ST 8. 3 tags 98 A variety & 3T & ST shapes 3R
sizes g 3l et Bl GT%T‘?B%E@HW variety % materials 5 encash T ST &
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o Animal tracking tags, S8 f I TS &F 3R ST ST &, 3P movements @1 track B &
foTT. ST TS Uh AT b & & SMTHR BT &Il &

- PO Tags screw-shape & 1 81 & 5778 &1 US| 3R §AR TehS! & a3l I track P & fofy febam ST
8.

e Credit-card shape & RFID tags @I access applications Y gcHTe fhaT ST &.

e gtags @ anti-theft hard plastic tags & DR H qgd I merchandise stores ¥ RgT ST &.

e Heavy-duty 120 by 100 by 50 millimeter rectangular transponders T S¥dHeIT shipping containers,
heavy machinery, trucks, 37X railroad cars @ track W%WWW%

« RFID devices &T SEHIeT il § w6 T b [o1Y ST fhT STeT 8.

o FIT@IE(TE@FT@T costly musical instruments BT IRT B F A aﬂ%ﬂ’ S5 RFID tag Eﬁra@rz"ra@m‘ﬁ
install fopaT ST &, TR TR aTel b $97ehT UeTRT i1 =1 81 &1 IHb FIRT IRIY TV item I track T o
ST HhelT 8.

|IEEE 802.11.a/b/g/n:-

IEEE 802.11 dRIReI¥T oI+ @l implement R & folY b TCeS TCoSH BT FHE 1 wifi BT IRT T wireless fidelity
(ARRE Ohsfordl) B, ATSWhIE Ud aRReRT -iad qeb-id & Sif o HISR il 3= fSaTedl T aRiRerd RaveT 3
PHI[FIPT PR 6.

wifi T Ut TepmiTep & ST o ST R &bl IRIRT hveh Srevric dhrifdrefde] SUctsdl dhxaTa 8. eIl 339 gRT 84 fearsar
§ grexHT BT YANT IR & foTT aRIR dhefel &Y MaThdT Tl Bl 8. wifi § S7ex-c drfde i BT YIRT dx- & o1y
hotspot (Bfedte) & @7 fSHTUT axHT TSl & TeIT I8 hotspot &5 IRINT adapter &7 YIRT R 1 T 7. ATSWHIS
T I T4 IE & o I8 it geaiq STRIST ReeH, fSare, qei fier & Arer compatible (3Fet) BIdT 8. 1!
B H Al dF wifi T dRRNT alldel URAT Aedd (WLAN) &I U YR & ST 802.11 IEEE () Acdd TUSS T’
TR & TAT X IEEE 7 1997 H fAaRid foham o, S9 78 6T Ut 802.11 ATSHIS [ RId haT T S T9F
P! TS 2 mbps 2T

802.11 family

802.11a 5GHz

802.11b 2.4GHz

802.11g 2.4GHz

802.11n 2.4 & 5 GHz

802.11ac Below 6GHz

802.11ad Up to 60 GHz

802.11af TV white space (below 1 GHz)

802.11ah 700 MHz, 860MHz, 902 MHz, etc. ISM bands dependent upon country

and allocations

Standards of IEEE 802.11 family

|EEE &7 YRRI% g9 IEEE 802.11 2T, 39 YT S-S I+ depri1epT T fIdpRT 81T T-IT 39 IRy 377 oY ¢
ot 3rAfe H HepvuT [ 81T U1 $HP P& HhRUT Dl ATAH AT 59 UK &-

1. IEEE 802.11

2. |EEE 802.11 a

3. IEEE 802.11 b

4. |EEE 802.11 g

5. |IEEE 802.11 n
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1:- IEEE 802.11a:- 3 IEEE =¥ 1999 ¥ fqaRIa fhaT oIT. 39 commercial (QTaATRIH), industrial (3NeNfiids), Ter
SR use & ol ST TR AT, TE 5 GHz DT HIFe=iT IR BRI PHRAT T TAT Zeh! TS AT ST AT X
54 Mbps 2ft. gHHT IS 115 HIC Teb 2fT. TAT IS T A 2.

2:- IEEE 802.11b:- 337 +fY 1999 H faasRyet foham 7T o, 3reif 802.11a TAT 802.11b SFI ¥ eSS @I IEEE - Udh
<72y faeh Rt T 2T, 3 TCUSS home eI domestic (ERTY) TRINT & foTU S9TIT 7197 2T, I8 5 GHz &l Hidad iR
BRI FRAT & TAT ST THS (ST TABR XC) 11 Mbps T 8. FHDI ¥oF 115 Hhie dd o,

3:- IEEE 802.11g:- 3% 2003 ¥ faaRid fdam 1. S9! IEEE ¥ 802.11a T2IT 802.11b % combination ¥ ST,
JE 2.4 GHz & FIFd< IR BRI HRAT & TAT SHDT THS (ST TFAWR XT) 54 Mbps TP 8. FHD! 39T 125 HiT ddh
g.

4:- IEEE 802.11n:- 33 2009 H fIaRId fdwam 7T, I8 2.4 GHz TT 5 GHZ S HilaeRiT IR BRI Heel 8. oY
Herifers BT A de d gD TS (STT TIHR ¥€) 500 Mbps TP 7. TRAT SADT 9T 230 HiT TP &.

5:- IEEE 802.11ac:- 3 2013 H fJeRIc fosam 1am 21 87 S wifi &7 5th SR T STt Aahd 8. ST TS AT
feb ST TFAPR X ST & I€ 802.11n 3 i AT SITET & ST 1.3 Gbps. I8 5 GHz BT Piad¥dl IR B _ell &
CTIT SHDT VST 115 T 8. ATofebel SATRTR T fSaTg™T 3T aTShIS T WA - 8. ffh 3T +ff o feares
802.11n T A} TRAINT R 3B &.

3% J1fIReh 3P 3T HaRUT IEEE 802.11-2007, 802.11n, 802.11-2012, 802.11ac, 802.11ad 31T &l

Services of IEEE 802.11 family:-

1. QT BT fraRoT: -

IE WP UTAfHeh AIEARAST 81 GD GRT A b T bl Uep T I R T YR Wl ST FebelT 81 ST fopedT Thef b
Ueh BSS W gER BSS W AT STl & & I 0HY FEecieg e+ RIeH &1 YN febarm STt &1

2. ?jﬁ'ﬁsﬁ:-
SR AT & GRT IEEE WR STl 3l ¥ ¥eem & i § $iics ®U § Sraw T ST 81 59 fshar § ars
o o feaciegcs e 4§ STST 1T 8l

3. gHIfAger :-
fopY oft T P IRRERT oI TR ST BT giRFHIC oI Rfia axe & fofg fandt f49Iy BSS & oI Wise & At

BT ST BIlT &

4. G: QAIRAGL:-
$SD GRT TATMU THIRYYL Y Teb TR WTSe I GO g Wige IR SRS T SiTem 8

5. 3iTifeder:-

Ig AT T BT I8+ & foI0 YT 5 il STt 81 59 folv I8 Pl o ford) Uee avalt &1 39 fog I8
ufsctep T Ufshear ThIH T TINT hxcll &1 $Fb R SHT TSI P ITATSHIN DI SraT ST & 5T &l uTe
ST UR &1 I &1 b HET HrgfeTeher T fepr SreiT &

6. 31 siffeher:-
SIS &1 ST & He SiTifedhar Y S bt SiT Xt Bl €, Terdt SAAfeherT urg ST R g Wi S < aifeifedse
PR <A1 & el TIRT HG[Ip Fel 8 3T ST B

7.Tﬁ'q7-ﬁ'€lFIT:-
MU & fTQ off T8 e et GIIeT Ua™ Prcll 81 39 foTu I aiTeifcdper g f$ aififcdpem &1 9T fpar Sirar
gl



MOBILE IP:-

Mobile IP &T YT TH mobile internet protocol 2. T4 MIP ot $&d 8. I8 Udh TCUSS communication protocol g
fSRIe GRT mobile users T eddh A N ead TR U permanent P address & SIT debdl &. 37 users T IP
address GER Fcdd H ST W sEeidl el 8. 39 internet engineering task force (IETF) RFC 2002 & f$whrs fdhar
T 8.

Mobile IP & A9 & fob fopeft Eﬁ% Jead § oY U fix IP address ¥ internet traffic T WoT Fohd &. g9 &INT users
39 mobile IT wireless devices H internet &T use PR Td &.

¥ 4T mobile device (node) 39 home network PT BISHY QIR =cdd (foreign network) AT ST & @ home
agent 3MSYT USH @I care-of-address ®I AT AT & SAP 91 care-of-address $ADT foreign agent BT 9T T &
3R 37 ¥ foreign agent 37 IP address P mobile device BT AT T &,

Care-of-address- Jg Ud temporary address 1T & fSRIT TRINT mobile node & §RT A9 5T SITAT & 919 98 319+
home network 3 ST&R IT SITdT &.

Home address- Jg mobile node &T permanent IP address @HT%EGEB TRINT mobile node 319 home network
5 IRaAT &,

Mobile IP &T &= SIATST FANT WAN (wide area networks) H {51 STdT & ST&T users @1 319 mobile device fafi=T
LANSs 5 faf¥=T IP address & &1 carry RAT USAT 5. T8 U wireless protocol ﬁ%@aﬁm cellular network
& IP infrastructure & T employ &R Jdd &. 39% components IR &:-

1:- mobile node

2:- home agent

3:- foreign agent

1:- mobile node — I8 (% fSagd Bt & A oy roaming facilities Bt & S- cell phone, personal digital
assistants (PDA), 3T laptop 3TTf<.

2:- home agent (HA) — Jg home network  router 8T & S1T f& mobile node @remgﬁ%mﬁ P H 7SS IR B.
HA SIT & 98 mobile nodes &t qﬁr information TR HRd TGAT & TAT T8 correspondent node q roaming mobile
node & data @ tunnel I BRIl &.

3:- foreign agent (FA) — Jg foreign network H Reerd 81T & TAT IS 319 J¢dd H 37 dTel mobile nodes @Y
KA BN TSR PP IGT &, foreign agent Ud router I & S f& care-of-address @' advertise @R &. care-of-
address &7 JANT mobile node & GRT T ST 8. FA ST & 98 home agent & mobile node @1 packets &1 delivery
oY FRAT & (ST A8 TS foreign network & EIT & )

S M phases 814 & ST fib fF=1aiRad &:-

1:- agent discovery:- S99 mobile node GEIefforeign agent =T home agent @ discover BT &.

2:- registration:- mobile node 3T current location Eﬁforeign agent dT home agent & T register R &.
3:- tunneling:- home agent ST & I8 care-of-address T Td tunnel AT RaT 8. S tunnel I packets &1
route T T &.

Advantage:-

1:- 59 GIRT &F foHT fdt tReTHT & §rexmie &7 ST I Idhd B.

2:- 89 roaming g oft oo+ AYeTSeT BT TR IR Tahd! &

Disadvantage:-

1:- ﬁﬁ@@%ﬁ%%ﬁ?mmﬁwm signal weak BT STIY & eI signal gl Y internet T8l
Tedl.
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IPv4 & IPV6:-
IPv4 U B I-oT TIeTdhicl & Tt TRINT Udhe Raer Siead H fhaT ST 81 3 Sk The fSofia’ Hisdl & 3MMUR

YR STH R & o 1T T (Sefiaet &b b1g TRET el & 3R 1 &1 el o4 H Ubax & Ugdr ol 389 gretide fSefiat
DI FrTeT F Y SHER T8 foRT ST Fehd

IPv4 32 fae It 35 4 a1 TSRFT BT TRINT &vaT & St fo 232 9 < &1 IPv4 & Ual! dY Sie-g3Merd ey ¥ forar
ST & R U9 & el IR 3ace Bl 8l §78 JAT-3TeT SeHerd H foral ST & 3R WiRere & R 31erT o
SITAT 81 SRY IETER0T &6 dR WR: 192.168.1.5.

IPv6
IPv6 @I grexc ollfARIRT e’ BRT (IETF) ST IPv4 & exhaustion & THRRIT & HRUT ITHT SFTE o & forw
ferepRaeT fobam T oMl A Ueh 128 ST T U 0T & RoTaeh UT 2128 TS ¥ 8 Sl fob IPv4 § 984T &1 SITeT 2
IPV6 5 & PIeT-aaaT RUSICI T HART R 81 ST Pof 8 THE 8 & 31K 8% U 2 I1SC P BN &1 $AH oI TR
1S 8 &

1. gf-ipree

2. HeclbReT

3. TldRT
FHITRE TSRAT: TieRe & T5H RATTeT Aedd SRR T UEaT R 8l JAIhRT Ugd Pl Il T-IT Uhe 3 g9
DY U N 3R IHT Se¥hy b U fSeiiaN &1 SirdT 2

TeSIpRe USRI HecldRe Ugd @l U A ST BR GRT YA T 911l & =8 89 47 @ed & 3iR af T
TeipRe SR TS UTH g o1dT 81 U BRC HIMIfeTd HU I AoTcid 811 SRex! -1ai &1 3R fahdT oft Udpe ot fomedt
HECIPIRC TS R oIl ST & A1 a1 39 TS A IS AR &b AR Sehd 1 (ST Iege Bl 8l

TIPS USRAT: THIRT TSRAT T UX HHE T TS fehalT ST 21 2ffhe UHIhIRE TS o Ul TR HolT Bl AT debe
I 53 & Rt fohdt Tep & Ara bl fiierTT Si o J1firehcaR o H B8R & 31aY ATe 1 dTalT s &l &l

IPv4 3iR IPv6 & §19 3} :

IPv6 1Pv4
1: 394 128 fogH =18 $T U BlaT &. 1: -394 32 {9 TI1g BT U9 &Il &.
2:-IPv6 TS¥ U dTs-RT T 8l & ORY sl 2:- IPv4 T ot 9171 Sam Bt & Ry Simer &
5 yefefd fopam ST &. Ui far ST &.
3:-399 fragmentation Pad sender P GRT 3:-399 fragmentation sender RIT forwarding routers
SIS ST % GIRT Y 7T 8.
4:-T% HITgeT Tead o oy SATET 3P &. 4:-J% HIGTgeT ead o oy ATST B 3FdeT 8.
5:-397 header field & TET 8 &. 5:-399 header field & TEAT 12 &
6:-3h! OB 1999 H g3 off. 6:-397chT 0BT 1981 H g3 eff.
7:-7 98 & SUTGT TS generate AT & 7:- 4.29 x 10°USH generate PR HHT &
T 3.4x 10% 8:- T Ryoice™ SeMerd Hl

8:- TS RYSICeM eqarss et Hl
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The Benefits of IPv6

e NAT (Network Address Translation) R DT SR A8

e Auto-configuration

« Private address collisions 319 3R SI1eT A1 8Rft

o Better multicast routing T BT

e Simpler header format

« Simplified, more efficient routing T BT

e True quality of service (QoS), SRY PT “flow labeling” Y FHET AT &
« Built-in authentication 3R privacy support

o Flexible options 3R extensions

« Easier administration @T 8T (DHCP &1 3iR S=d &)

IPv4 31 IPv6 3 BT HIAT 272

e IPv4 ¥ 32 bits long (4 bytes) address T ST BIAT & dal IPv6 H 128 bits address BT 3R 375 ATef
$= 8 16-bit hexadecimal blocks & 219 & separate fBIT STAT & 9T R & U colons & STHTA
fpar ST 8. For example, 2dfc:0:0:0:0217:cbff:fe8c:0.

« IPv4 addresses @ “classes” ¥ divide fT SITaT & 3R ST&T Class A networks @1 PY huge networks
& foTU, Class C networks @1 89TRI BIC BIC networks & foTU, 37k Class B networks @7 § ST & fa=r
& foTw. IPv6 & subnetting dT gEHTT 81T & network sizes @1 adjust IR P foIT 3R v specific
address space assignment *ft f&T ST €.

e |Pv4 class-type address space I SEdHIeT hdl g multicast & & fow (224.0.0.0/4). T8l IPv6
integrated address space DI SdHTeT DT & multicast %%ﬂ', at FF00::/8.

« IPv4 “broadcast’ addresses BT SXHTT BRaT & AT each device BT force T ST A g 8F & fo1w
R ar packets I <G AP, I8! IPv6 multicast groups T IEdHTeT hrATl g.

e |Pv4 0.0.0.0 T SETHTT DT g Uh unspecified address o foeT & forg, 3R class-type address
(127.0.0.1) loopback & foTu. &Afd IPv6 :: 3R ::1 BT STAHTA RaT & unspecified 37X loopback
address & foTu.

IPv4 32 bits @T SEHTT AT & 319 Internet addresses & {0, fSIeT Adeis & & A 2432 T IP addresses in
total support @R el & — ST &I & around 4.29 billion. ST BT G F TgT T FhlT & AT 3Tl T FHT
4.29 billion IP addresses @I various institutions @1 < AT T & fSART 6T 31 dTel T9T H IP address & HH
frgrlt & et 8. 977 oot aRRAITRr ol & A 33T §U IPV6 T STes 3 STes ofl T Sff R8T 8. IPv6 128-bit Internet
addresses T AT AT 6. AT I T 2728 Internet addresses — 340, 282, 366, 920, 938, 000, 000,
000, 000, 000, 000, 000, 000 T support R FhAT & AR 87 3D exact value BT 1T FN S . 3R I ATPs I5T
AR addresses & IPv4 &I T ¥, I a7 AR addresses & @I &4 37 addresses ! display % & foTg
hexadecimal system T STl PRAT TSl 2. T Y B8 Bl IPv6 H S addresses & BT SR Internet BT I8
9 T Operational T ST AT 8. IPv4 addresses DI &cH 81 &I AT ATell Usel predict fbam ST ggepr o, R
PINUT switching &l progress B fUseT SITd I B 3TRFT ) AT 71T ofT. oifdh X DI N STeadToll 8] df I FepT
AT I BT efR ¢fR et I&T &, 3D ATeT IPv4 31R IPv6 ST U AT Parallel networks H gefd § — 3R aFi &
fSa 9 data exchange BT P f?ﬂ' special gateway BT SR th,?ﬁ g 3R Q@f switch & & f?*l(’ software i
routers @1 ¥ change @=AT 8T dTfds & more advanced network @1 support @R T, S5 THI 3R Y -1 &Y
SR B, SAMTT I Process P directly &1 T ST FabalT dfeds ¢fiR ¢R & 578 ST ST FehaT 2.
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JAVA CARD:-

Java Card is a Java technology used for tiny applications, known as applets, on extremely resource-
limited devices. This Java technology is used on mobile phone subscriber identity module (SIM)
cards, financial cards, healthcare identification cards, smart tickets and many other devices.

Like other applications created using the Java programming language, Java Card applets feature
write-oncerun- anywhere capabilities. This means that they will run on any Java Card technology-
enabled smart card, regardless of the manufacturer of the card or the hardware being used as
long as the necessary Java virtual machine (JVM) is present. Java Card technology is widely used,
with Java Card manufacturers accounting for more than 90 percent of the entire smart card
industry. Because the applets have to run on such constrained environments, the Java Card byte
code is understandably tiny. In fact, only a subset of the entire Java programming language
application programming interface (API) is used in writing the source code for a Java Card applet.
After the source code is written and saved as a .java file, it is then compiled into a .class file, just
like in an ordinary Java application. However, the development process does not end there. The
.class file must then be converted into a smaller converted applet or .cap file. After conversion,
the .cap file can be verified and finally installed on the card. In most cases, the final applet will not
be able to operate on its own. Rather, the elements of a complete Java Card application usually
consist of a back-end application, a host application, an interface device and the applet on the
card. As a simple example, the back-end application may be a program connecting to a database
or the host application (an application running on a cellphone) or the interface device (the
cellphone).

Features of WIMAX:-
wiF|
802.16-2004 S
R ., 208 3
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Business Access & Backhaul Portable Broadband Access
802.16¢ ..
.‘ Portable, Mobile .
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Consumer Broadband Access Hotspot Backhaul

Wimax T T Worldwide Interoperability for Microwave Access &1 Wimax Ueb aTRel R ca-iai ot
&, T8 IEEE 802.16 standard &T X1l axXaT & | Wimax & fA=1fefRad features 81 &:-

31f¥re ¥Si(long range):- Wimax T He UgaTT feature I8 & fob ST ST 95T 31ereh 8, oRTHT 50 fheTHicy(km)
e & Al

Rize kel QE}T(high data rates):-Wimax Y I PIfS & VAT BT FANT fIBaT SITAT & T=AT modulation Taids @
TRIRT fohdT ST & 9 BIROT IE 10mhz & T & H 18.5Mbps & ST VS SUeTed Hdl ol




Security ({R&T):-Wimax ¥ advanced security T TR foparr ST & oy I8 EERRY P ?j)’\’f\%?f g WiMAX #
encryption T=IT decryption IR T AT ST ST & T I8 S dIfe & security MCIhieT BT FANT BT Bl

Mobility:-WIMAX ST & 8 Hie18eT dl Y support BRAT & fRT BRI 87 $HHBT TANT mobile F Y &R Adhd 81 Th
T R UhS] I T wimax 0T AT & el & AT Ueb T R Hebgl JoR SHDT ol I3T Hebel 8 wimax
P Ua feature T8 & b I8 JoRT BT modulation TAT FfCAT DT 8T B b FfeT <l &l

Wimax SiI & 98 Time Division Duplexing (TDD ) &= Frequency Division Duplexing (FDD ) ) support DT
81 Wimax $T ca=lcirolt ST & 98 MAC iR UR 3T 8lclt & areifd &7 g9 HIfSAT aeiT 3 applications @7 FIRT
&R ] 8l wimax | Interfacing =T accessibility 3TRA &It &l

WiMAX is one of the hottest broadband wireless technologies around today. WiMAX systems are
expected to deliver broadband access services to residential and enterprise customers in an
economical way.

Loosely, WiMax is a standardized wireless version of Ethernet intended primarily as an alternative
to wire technologies (such as Cable Modems, DSL and T1/E1 links) to provide broadband access
to customer premises.

More strictly, WiMAX is an industry trade organization formed by leading communications,
component, and equipment companies to promote and certify compatibility and interoperability
of broadband wireless access equipment that conforms to the IEEE 802.16 and ETSI HIPERMAN
standards.

WiMAX would operate similar to WiFi, but at higher speeds over greater distances and for a
greater number of users. WiMAX has the ability to provide service even in areas that are difficult
for wired infrastructure to reach and the ability to overcome the physical limitations of traditional
wired infrastructure.

WiMAX was formed in April 2001, in anticipation of the publication of the original 10-66 GHz IEEE
802.16 specifications. WiMAX is to 802.16 as the WiFi Alliance is to 802.11.



UNIT- 6 Notes
WIRELESS APPLICATION PROTOCOL (WAP)

WAP:-

WAP BRJfFheT HIcTehict BT G4 & raepT T al(information) BT AISTSeT dRIReIH ad ¥ I access PR
& foTv fopam ST 81 STRA 9Teal § P& df WAP T application MEididl & Y {5 85 918l BIF & §RT ST
connectivity T communication ISy BT &l WAP W%ﬂ@@ﬁ:-wiﬁ allow W%ﬁﬁﬁéﬂ?ﬁlﬁ
Y I3y ®7 ¥ feome fhv v a9 USIT T harel plain text AT 3THT black 3R white pictures T TRINT TRep
DT &l

WAP phone Base station
. WAP The Internet Web server
'ﬁ' Wirel e 8
Ireless
i3z > o
I
Communication via YWAP Protocol Stack Communication via HTTP

e Uget STq WAP f&arss & fFHTr g31T o1 1 3 dareT computers Teb &1 R o7 U= 319 59 & GRT A9 &
SCIIC BT use B[ b foTq T ST 81 8 STIIC A Priare I8 P foTU BHIIT 37U RIS P T use T8l PR
Hehal ST WAP & GRT 89 HI9TScT I I 31U $-HaT check @R Hah &, 31THalls %4, social sites T 3T BRI
TR Al 81 WAP, OS| Hiscl TR JTETRT 8IdT & TT 39 & @R I8 © fob I8 o) JiToRfeT Rived @Y support
PR 21 WAP § FrfeiRad miciare aid &:-

application layer(WAE)

Session layer(WSP)

Transaction layer(WTP)

security layer(WTLS)

Transport layer(WDP)


https://ehindistudy.com/2016/08/07/osi-model-in-hindi/

Application layer(WAE):- ST R A WAE(wireless application environment) HI€TgA CaAITSIT oI IS T3S
éIET(WWW) TR 3R Tah TeATdh™ environment SUSTed BHRaT 81 $ environment T SUTEe BH_e &l = ST
IE & fh 39d GIRT JATORCR ToIT A4 T8 application TIT service BT AT R b T fAfRFT aRReld "cdd
IR T T3] DT UG bl

Session layer(WSP):-WSP(wireless session protocol) I oldct P session P maintain B BT T TCUSS &
I8 T J9-FTSNHT session & & T Y BIAT & 919 oI Ueb URL &b AT connect BT & 3T 9 TeH BITT & 18 IoiR
URL ¥ disconnect 81T &

Transaction layer(WTP):-WTP(wireless transaction protocol) STT & transaction BT HST HRAT & TAT ST RN
BT I I HIGISS DI H §TIC DI IUCTeY BT 8l I8 oRR TCP/IP HiSel T Ueb 38T 81 WTP ST & a8
STCHTM(datagram) AT & top H B PR B

Security layer(WTLS):-WTLS(wireless transport layer security) oRR SeT & RIRET T=AT ST &t ?[%JFIT(validity)
1 G PRl 81 I Her i1 RieR & Heg B alel ST & JATe-UeT Bl G PRell &l

Transport layer(WDP):-wireless datagram protocol(WDP) oRR TCP/IP HfSal &l Uah f&ar 81 WDP Tdh UT
SR YTy DT & SR fob TUR bl <IdR SATORT H SRAT I B (+eheT R Hcbl WDP dRIReiNT 1ead | BIC
U Bl transport FRAT & e &1 datagram HEd 8

WAP 4T BT SHTeT R & folg 85 applications P AT gidt & S frrefeariad &:-

1:-J9-ST3oR SM:-Google chrome T YRANT &7 AR JsTSel dl access B & foTT v 8
2:-Messenger SR:-U4gd, Whatsapp T JJIT 85 chat @R & foTg v 8

3~ I - Teen patti ® Tl & oIl R 2

4:-Online Shopping & foTT & apps BT TN PR & SRY:-Amazon, OLX 3TTfS]

5:-E-mail.

6:-GPS (global positioning system)

MMS:-

THUHURT (e 19T SRR {dRT) T QoI Bl aois A AlaTger AT H HRRT & STlTaT THUHGRT CaRe SRS
T of¥yeT 8. TUHTH Ueb AUl HRIFheT SITHE U PRI 8, T8 U-IeTgsT Ao HISaT hee S 3He, AT,
ST 31R §77p DI DT G ST 8. Fec HiSAT AT AT (THLHTH) Ueb IR 3R IS HANHT Al &
ST HITSeT STHIRISN DI 3T HITSeT SUHTRISA P AT HeSHIISIAT AT &b JET-UT DT JfTeT HST R 8.
31ef: SR Uep THUHURT Shifer & o0 H X7 ST HehelT &, ST8T CAUHTY HifSAT & 3173 UhRY el & ST T TUIE el
& :TUHTH Ueh HEcqqUT SHRCT AT 8, SiT Ueh RTTeT H4ol § Hee Ut ST Bl Sl ST, 3R Ueb & Fael 3 e fhal
T W] ST bl G it 8. RS AR I Ueh fdiee-3 37T QRRT BART & SUIIT A Ueh Hoe 19 12T ST
CRIR R FehT & 3TRIdT DI H Ugel § FRIAT by Y (3R Avad fohedl JevTse & Sre-als (g ) ol 3iR As
T IUIRT PR FheTT 8. Tl FTHEDT BT I dTe] T8 &, AT | e HISIT A TR 81 ST 3R SRy &1 HTHeba 70T
I AT BT & T I8 H2T I b UG ST, I TTHebdT = THUHU JdT Hekshlgd 81 ! gs &, ol Al 98 sexic
SR THEHTR ANCThD & GRT THUHTH S T 8. JoR P 8SvIC H 3 Hoe HITSAT HA FTR 8 Jabdl &
e are o Reg 3rerem BReS febam ST Hebel 8.
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UNIT- 7 Notes
OPERATING SYSTEMS FOR MOBILE DEVICES

S MRET Red =Y F&9 7 Mobile 0S *ft @& &, T WAT OS BT & 5 fJ9wa: Aierser feargar
Y FACHH, Cdeicd, fRRTed T 37T Handheld Devices & foly faafya famar Siram &, a8 offaefcw
Ricer ST & BSIIR W oS Y&aT & Y Aarser AT (Manufactures) Uger I & §¥ciel dvds ATEd & foTg
SUCTSY HRATAT ST &, ST ST b HUR &R ST B BRIGHAT 3R thier iR & €. Fifd, qeTser 3T &
AR TS Al BT Teed RaT & eIl SUTed AT &f §earT off axar 8. et Mega fSarsd § seics
SITIRICET RYREH & IR 89 31 STIRICT RIReH lle el R el 8. AR P8 AT SUSTH SIRo” SCiol R i
BC I 6. TR HIETS [SATSd DI Root dReb Ueh AT TR RIREH SReR Sciel T SiT HepalT 8. elfeheT, I Ueb
SIREH HRT B BT & 3R F DR DI HTE Ueh ATH JoR bl 8 T8l ol 8. T HIdTsel JATURICT RieeH Tueret Alargel
fSarear & o1y foms d A Ria fhar SiTaT &, R 39T I Bds Adald T8l & b I SThely 31U I 31T 8IaT &
AT HHIR BICT 8. ITUh FHICH 7 Iuetedl Mobile OS B & fdeghel Computer OS & T &1 BT 8. o S
P 42T BIR 3R I8 & RTTepT 314Td Uep Hrge AT H GRIT ST 8. HlaTsel AT &b ey hier

e Inbuilt Modem e NFC — Near Field Communication
e SIM Management o Infrared Blaster
e Touchscreen e Camera
e Cellular o Voice Recorder
e Bluetooth o Speech Recognition
o Wi-Fi o Face Recognition
e GPS - Global Positioning System o Fingerprint Sensor
AeTSer STORfET Rivew & T9Rg 19 [MaR:

1. Palm OS- Palm OS ST Garnet OS & AT & ff STFd 81 3 1996 H Palm Inc. % §RT Personal Digital
Assistants (PDAs) & fore develop fopaT T o QQT’VTGTHﬁ Palm OS @I touchscreen T 3TRAHT I use BT
& foTq develop 3T TIT ol UR= ST& H U JTR smartphone & foTU develop T WM SIFaRT 2002 BT
Palm setup @T A §&aid) PalmSource &R f&IT T 915 & AT § fR5a=R 2005 § ACCESS & §RT
PalmSource TR 31fYdR UTH & o7 TRATI 25 SHERT 2007 DI ACCESS & §IRT ST A1 daidx Garnet
OS @R T Tl 31T TeTa 31l 2009 ®T Palm OS, WebOS H uRafcid & T it st ufcrnfar &t
I8 I T8 AE18a OS market 3 compete Tl @R URIT 3R HATdhe I S8R &l T WebOS ®T Palm Inc. & §RT
2009 ¥ develop T T &M fSRY U8<T Open WebOS & AT & Hf ST ST 2T Open WebOS & HP
WebOS & T 1 Hf STHT 911l 81 Y development & & ATl & 18 Hewlett- Packard & GRT 3TeRIsum
o foTIT T AfdeT 39T Uce Palm Inc.3 UTT &1 8Tl HP & GIRT WebOS I THIEH I & ol promote fara
T 91 5 TRERT 2013 DI HP = BSUT ¥ 39 LG electronics BT S AT TRITI LG electronics S 3707 SRTHT
TS H 39 OS ST BTl T8 open source & T&d HT IUSTE 81 <ifdhe TSI & 31 I H §F OS BT
market SIS & JT(Se T8l el & 7Tl

2. Symbian OS- 3 Nokia & ST develop fHIT TRTE | 0 OS BT SEIHTA JNfIBAR BT & B H & &I
2l IE Closed TR & 37T ST 81 FHICTY U bl AN P &R PIg AT 3 OS DT GRIHICT 8] PR Aebell
21 39 5 ST 1997 T Ugall IR EPOC32 & dIR IR RfioT fohaT 1T ol S 1998-2008 W Symbian Ltd & GRT
ST T T ol 91 H 2008-2011 T Symbian HISSIH & gRT SIT fHAT T[T ifdhT 2010 H Nokia
b GRT 3 3TH BR oTT TAT AT THICH H SATATAT I eI b foTq SIS fobam 1T 1R 2012 H SHbT
latest 3TTST Anna T Belle 3T &1 I8 31 HTNT3N H SUTY &1 T8 Uh user friendly OS gl Rifea=
SITIRICT T THIE HeTgeT D[S BT S Dal ST Febell 81 I 1980 H Sfe UIER =1 RiferelaR et epyex
& foT0 A 3fR frdy AioreeRR T faerT fham o fory divftar A e wam dfter 6t Sunfiar 3k sedt
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ANBIVRIAT = 3 3R S8R B & foru AR fosam 5 & 5 UfTeTRies Uet a8 ST Sfd SRAIRI 37k I feefar
DY ¥ U FTAT PRI b dgd Rifse TRfET Riveq 6t Hia @ Rifse= & fery & forg I8 gwsiiar
¥ 1998 H AIFCIR Y- GRFRT TR Ae1get FFHTdT dust G tReRI, AIeRIe 3Tk Aifehar & i fhar
ATl $9 91 Y 2000, FasR § Rife Fiarger STRfET Rived IR e 8 ITedT UgedT B AT FHT TR
33801 A 2001 H AT B[R AT ST AT AT UTADIT FUIS BR H Fard 2Tl f42Iy thier & dR
TR SO seIcel SireT TNl TSI T faRsT ofR IUAIRIAT = 39 iy 715 SaT19al T B P 3R R T 54T
o1 AU 217 o g9 2006 e AT IUHIRISAT Bl AT 100 Aiferae I it Sarer & gt off wig 37 aF o
AT HIS T 37T ST AfBAT = g9 2008 H RifeRr & qut 3fferepR 1 @RI foram 3R ffea dwraser &1 e
fopml U=t = RIfSTT JITORFET UR AifhaT TH95 S1R TS S s S8aRI- fSaTIRT AT fha it 319+ IRuwhrRT
& foru a1t oft a1 foe STy 81 RiffqamT OS, AiaTger T IR THIEHIAT & foT sH1R—IT TRIT Ueps JiToRfeT RiveeH &,
gord: ffteee foafice aRT R fasar mar &1 98 Psion @ EPOC @l 4o & 3R iy s &
el ARM URIER TR Foldl & | 2008 H, 9§ & RifFade AideR fotfiics @1 Nokia 7 femrsur fasar
3R RIFETTT PSS AHE Ueh AV TaTH ATERIET TS Y TATYAT hl. HRast 2010 H Rifter weiehi @
el A DIS &b HY H ATIBING TR IR Iueted HRIAT AT

3. Android OS - I8 U 3Nu7 A Ugfgs IURfCT faeq & FORY et gRT faepfid fobarm T &. 391 ugef! IR
I 2008 H AT fohT AT AT, T 31T T A ATBIRT 3R TRy 211 fSarsat & SUANT 819 aTeT Mobile OS
AT 3T &.

4. i0S - 39 TR Rixed T 4107 iPhone HTAT Apple Inc. SRT S 319+ fEaTgd 3EHhF, 3nsts, Y
3T & foTu fomam 1 €. ST eR US13S & d1g 31T &.

PALM OS:-

American inventor Jeff Hawkins founded Palm Computing, Inc., in 1992. Palm OS (also known
as Garnet 0S) is a discontinued mobile operating system initially developed by Palm, Inc,,
for personal digital assistants (PDAs) in 1996. Palm OS was designed for ease of use with
a touchscreen-based graphical user interface. It is provided with a suite of basic applications
for personal information management. Later versions of the OS have been extended to
support smartphones. Several other licensees have manufactured devices powered by Palm OS.

Following Palm's purchase of the Palm trademark, the currently licensed version from ACCESS was

renamed Garnet OS. Palm OS, a proprietary operating system for personal computing devices,

including personal digital assistants (PDAs), “smart phones” (telephones with PDA-like features),

handheld gaming systems, and Global Positioning System (GPS) devices. More than 17,000

applications have been created for the Palm OS by licensed developers. Palm OS was

a proprietary mobile operating system. Designed in 1996 for Palm Computing, Inc.'s new Pilot PDA,

it has been implemented on a wide array of mobile devices, including smart phones, wrist

watches, handheld gaming consoles, barcode readers and GPS devices. The key features of the

current Palm OS Garnet are:

« Simple, single-tasking environment to allow launching of full screen applications with a basic,
common GUI set

e Monochrome or color screens with resolutions up to 480x320 pixel

« Sound playback and record capabilities

« Simple security model: Device can be locked by password, arbitrary application records can
be made private

« TCP/IP network access

« Serial port/USB, infrared, Bluetooth and Wi-Fi connections

o Expansion memory card support
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Defined standard data format for personal information management applications to store
calendar, address, task and note entries, accessible by third-party applications

Palm OS Architecture
Applications
T I . User
oy = Mode
Memory | Window | Database | Comm. VEFS
Manager | Manager | Manager | Manager | Manager
Operating System Kernel
Kernel
Mode

SYMBIAN OS:-

Symbian OS is designed for the mobile phone environment. It addresses constraints of mobile
phones by providing a framework to handle low memory situations, a power management
model, and a rich software layer implementing industry standards for communications,
telephony and data rendering. Even with these abundant features, Symbian OS puts no
constraints on the integration of other peripheral hardware. This flexibility allows handset
manufacturers to pursue innovative and original designs. Symbian OS is the proven advanced
data-enabled operating system for mobile phones and is structured to ease the integration of
hardware and software. Symbian OS is a 32-bit, little-endian operating system. It has been
ported to many flavors of ARM architecture chips with V4 instruction set or higher. Symbian
OS has been ported to many ARM cored system-on-chips. Symbian OS is a robust multi-tasking
operating system, designed specifically for real-world wireless environments and the
constraints of mobile phones (including limited amount of memory). Symbian OS is natively IP-
based, with fully integrated communications and messaging. It supports all the leading industry
standards that will be essential for this generation of data-enabled mobile phones. Symbian
OS enables a large community of developers. Before the Android world ruled Smartphones,
one of the most widely-adopted operating systems for smart mobile devices was the Symbian
OS. The platform was popular up until 2010 when Google’s Android gave it a run for its money.
Eventually, its development ceased in mid-2014. The inception of the Symbian platform began
with a system referred to as EPOC, an OS which was created in the 1980s by one company we
have fond memories of; Psion. In 1998, Sony Ericson, Nokia, and Motorola came together and
formed Symbian Ltd. EPOC hence became Symbian OS. The system was designed to run on
ARM processors and was used to power some of the most powerful smartphones at the time.

Samsung and LG also joined the Symbian world after it was born and in 2000, Ericson R380


https://en.wikipedia.org/wiki/Personal_information_manager

became the first Symbian mobile device in the world. Nokia took over the running of the
Symbian Foundation and transitioned it to licensing organizations only.

| Licensee Ul Platform |

| Ul Framework |

| Application Services |

| OS Services |

Symbian OS

| Kernel & H/W Interface |

| Licensee H/W Services |

| Hardware |

Symbian OS Architecture

Introduction to J2ME technology:-

A number of intelligent information appliances (ILA) such as cell phones; two ways pagers,
personal organizers, screen phones etc, now a days after internet services. The user of these
appliances can access internet to get three types of information:

1. Web content

2. Enterprise data and

3. Personal data

Web content

Enterprise data
\ Personal data

/H m

PDA
CellPhone

Ea

\ Digitizer / —

The users of these appliances can customize these devices by downloading new applications and
services from the internet. This requires an application development platform such as Java for the
easy development of applications. In order to meet the demand for information appliances, the
sun micro system has enhanced the scope of the Java technology by introducing a new platform
called Java 2 platform, Micro edition (J2ME).

The J2ME architecture offers modularity and scalability by having 3 layers of software built upon
the Host operating system of a device namely, the Java virtual machine (JVM), configuration and
profiles.



