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» explain a wireless network. N _
» explain the advantages and disadvantages of wireless networks. \T

>

define radio signals, radio transceiver, access paint and line of
sight communication.

differentiate between short distance and long distance wireless
communication.

explain the types of short distance wireless technolagies (Wi-Fi,
WiMax, Bluetooth and Infra-red).

explain the types of long distance wireless communication
(Cellular Communication and Global Positioning System).

explain requirements of mobile communication.

identify features and limitations of mobile communication system.

- CDH‘_I;_:ulnr Science-X1

explain the architecture for communication over mobile devices.

Unit- 6 Wireless Communications

P 6.4 INTRODUCTION

Wireless commumiaasis. ;
natemdig 3:::::2:::1 is an @pt_:dam area in telecommunications and
COmMMunications betwe R 0 R il i
connection, The Widesef:e ldwa Or more devices without any physical
Soriiens il s o iire?es ufse of mobile telephone, various satellite
incredible changes in teleco . f?‘e”i'lm o o i
i e i e "mmumcanons and networking. The use of mobile
wireless local area s e o S )
u“;:"-‘orks {V“EL{Ws} are increasing day by day. Wireless
L nunf;:'-ﬂaﬂfv in thle recn.ant years that we will soon reach
r of worldwide wireless Subscribers will be higher
advantages Ccompared to wirelin il e e S
i o A n& systems. The most significant of these
——— atom .from cables, which enables the users to
by dialing his mobile Dhoniny:tl;rrr‘:: F“:" exam?le. o
thus overcoming the disability of fix:dr t::eihvoanr;e.w FHA

6.1.1 Wireless Network

Wireless network is a network set up by usin io si
i : g radio signal frequen
alsarr::gfraet: :lom::g V:f:p?u(l:“-r,?ﬂ ::sd 0:2:1'} nitwa::-rk devices. Somet:irnesqirt ::
. S . This network is getti
E;T;CE:}:O;UE to its easy se.tup featl‘ne and no cabling invalgvetzi?gil;:f z::
; puters anywhere in the office/home without the need for wires
Wireless networks use radio waves and/or microwaves to m “t i
CoOmmunication channels between computers or devices. They c::'lnn:::ﬁ
Computers such as laptops and mobile phones to the Internet or t
business network and its applications. e
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— — i oless network aré wireless router or access I_s_-‘l -2 Advantages and dlsadvantages of
. fa wir } | 3 1 : . ;
The two main components © : , - Wireless Networks

' ireless clients. i ; '
point and wire A wireless network offers the following advantages and disadvantages

; +  Advantages of Wireless networks
. ° Manageabllity -
Voice over In

Users can be easily connected to a different wireless
-} protocol (VoIP phane) network without b

aving to change the physical connection.

Security - Traffic of 4 wireless network can be filtered or simply blocked.
P Wircless LAN - Advancement in wireless networks provide

e

robust security protections.

*1  Client (PDA) i s . i
@- » .Mobility — We are no longer tied to a specific location, as were with a wired
connection. With a laptop computer or mobile device, access can be
PP available at different locations.
e Client i
. (G. ien . ¢ Fast setup - If a Computer has a wireless adapter, locating a wireless
2 : - network is very simple and in some Cases, user can connect automatically
i ol L
o i Bmwgwt‘r: R"“)‘" @ 1o networks within the range.
Modem (54-108Mbps : I

5 - ll'ﬁrntl:llri:i :-A" o Cost- Setting up a wireless network can be much more cost effective than
s :ﬁ:f ,‘:‘;.'.’f; = ,f';.?"__ a. = iia-a buying and installing cables. Because wireless networks eliminate or

10 253 Clients ‘E reduce wiring costs.

| Multifunction
L Print/Copy/ ]

Expandability - Adding new computers to a wireless network is very easy.

We can easily expand wireless network with existing equipment, while a
wired network might require additional wiring.

ScaniFax

Figure 6.1 Wireless Network

adio applications and resources, helps staff to get the job done and encourages

|

|

|

|

|

|

l * Productivity. Wireless access to the ‘Internet and to company's key
signals including Wi-Fi and are used to support public internet hot spots. 1

p i i i a ireless p . H

known as wireless client. These can communicate directly with each other oF "opiacement fof wired: connections: i acsns'Wiiers  may be dificult or
ow *

expensive to extend the cable network to every location.

i

through a wireless access point.
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Disadvantages of Wireless networks a. Radio - e ireless Cfmmufl_ca_!fi-,
i tk is security. A malicious e ) ais
. Agommp dealber A7 i nem;ot'vel {:!a\sie:lf than a wired F‘_ﬂdfn signals arg electromagnetic
individual can tap into @ wireless retwork (ClaNEY ' \;,I_rfemss ommunication. The frequ.::.emas which are used as a medium in
: z to 1 i cy range of radio si :
network. GHz. Radio radio signal is between
¢ that somewhere users might - , arificially, adio waves are generated in two ways naturally ang

ge is about its coverag a2
Iso some routers allow limited access.

than wired networks because of their

« Another disadvania
face problems of range of signals a

. 0 T i

Radio transceiver
eris a WirElE'SS 5 -

well as receive d communication device which i
; : ) . : o P2 ata thr s . ch is used to send as
« Wireless network is usually inexpensiveé but sometimes it is more perform both the functio:zg:f f&dls signals. It is a full duplex device that can

. , £ twork. /| S sendin e 7
expensive to install than wired network ‘ . ‘ transceiver is connected to the stat‘g and receiving data simultaneously. The
s use radio signals and similar techniques for provides separate paths for seridi ion by means of a transceiver cable that

ing and receiving the data

to interference from fluorescent lights

. Sometimes their speed can be s
signals dropage problem.

« Because wireless network
transmission, they are susceptible
and other electronic devices. |

« The machinery in factories often produces electromagnetic interference

(EMI), which can drastically reduce the data throughput in a wireless

network.
« Because of the interference caused by electrical devices and the items N

blocking the path of transmission, wireless connections are not as stable as |
compared to a dedicated cable.
« Due to the limitation of data transfer rates, wireless LAN technologies are
not suitable for network backbones. | Figure 52 R
= 6.2 Radic Transceiver
c. Wireless Access Point

LT . P R P SR WU
: 'éﬁg#n}ﬁg@l,ltﬂlm]gss Communication
|| Terminologies &5
T T o d g il FRaP L A H H -

' {y __ﬁi_t‘,‘mm,__,_ R il bl o it y ‘ rer; Access point is a device that both transmits and receives dat i
The following are some important wireless communication terminologies. | erred to as a transcelver). It has a built-in network ad vl
a. Radio Signals radio transmitter. The access point connects users t al:mer. antenna, and

. i | H 00 o
b. Radio Transceiver Wireless local area network (WLAN) and can also servir :SES; oo
5 “Wireleas Accass Polt ' Lnterconnection between the WLAN and a wired network. A singlse a:cepsc::tﬂ'o:

_ i an serv i ithi i 4 e

4. Line-of-Sight Communication | e e multiple users within a defined network area. When people move
i yond the range of one access point, they are automatically handed over t
rto

= L NOTFORSAEE— ———— (8
- f &
5 . b !
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he next one. Wireless Access Point can typically mmmunlﬁﬂdti:slg" r:?:;:rni ' - "
dius of 100 meter. The older @ 0 AR e
|| Wireless Communication ’
AP ey e pe—— 2

systems located within & ré
access points allow a maximum of only 1
access points support up to 255 clients.

0 or 20 clients but many newer -
: In telecommunicati ) .
Mmunications, ‘wireless communication may be used to transfer

information ov i
o s dis::ﬂzgzﬂ d:ilances (a few meters as in television remote control)
s e i |-f ou§ands or millions of kilometers for radio
i S‘aﬁm«m amc:: dl.stanc:e cornmunication information is transferred
R e ir |r.1 a few meters (e.g. Infrared) or few kilometers
g mfra.mdo Ldlstan-:fe communication includes Wi-Fi, Wi-Max,
il S | ong dIS!:ﬂn?E communication includes cellular
satellite communication such as global positioning system

(GPS), geostationary earth orbi
' b i g
carth orbit (LEO). it (GEO), medium earth orbit (MEO) and low

Figure 6.3 Wireless Access Point

d. Line of Sight Communication
A line-of-sight communication uses highly directional transmitter and receiver |
antennas facing each other to communicate via a narrowly focused radio }

beam in straight line with very high frequency. The transmission path of a line-
of-sight microwave link can be established between two land-based antennas, ' The followin )
g are some common short di ;
stance wireless communicati
3 on

between a land-based antenna and a satellite-based antenna, or between two technologies

G N

satellite antennas. A common example of line of sight communication is | . WLEL &
infrared (TV remote) for short distance, and for long distance the example is [ !'F' e
very high frequency Microwavws. : '. * WiMax .
. -+ Bluetooth : e
Line of Sight —5 | o Infra:fed

6.21)]

' Wi-Fi is short for "wirefess fidelity. It is a popular wireless

| technology which uses radio waves to provide wireless high-s en: | ik
and. network connections. It uses the 802.11 standard dewe?ne d ':E"‘Et
Institute of Electrical and Electronics Engineers (IEEE) ar:ud releasiz i ey
A person or .business can use a Wi-Fi router or similar device to ::t:eilagt:?;

o
Figure 6.4 Line of sight communication

"‘,‘W

.
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__ﬂt‘,.nmputer Scie ses can be connected wirelessly to

, : i
*hotspot" or area in y\rhlch appropriate dev L
a network or gain Internet access: o signal and transmits it using an

io sl : : ]

Wi-Fi router translates dat_a into Ef ra;:‘O the Internet using a p.h:,rsmal. wired

antenna. It then sends the |ni-:,nrs'|'tatu::~r':En works in reverse, with the router
i : a

ction. The process |

Internet, trans : ices i
f:mrn; ::;feless adapter. Different electronic devices like
e

be wirelessly connected with Internet access
(::::spot range is 20 meters indoor and it may be in
sping of muitiple access points. . .
lications and devices including video game

Ethernet conné
receiving Iinformatiun
sends it to the compu
computers, mobiles PDAs
points. The access point of
many square miles by overlappin
Wi-Fi is supported by many app
consoles, home networks, P ;
and other types of consumer electronics.

Simple
- Wi-Fi Network

ate it into a radio signal and

DAs, mobile phones, major_opéerating systal‘-ns,-

W i e S (1T S - —
o l a =

WimAX

WIMAX is an acronym for "Worldwide Interoperability for Microwave Access”.
WiMax technology is a standard based wireless technology which is used to
provide Internét access and multimedia services at very high speed to the end
users. WiMAX is an IP based, wireless broadband access technology that
provides performance similar to Wi-Fi networks with the coverage and quality
of service of cellular networks. It uses IEEE 802.16 standard for
communication and can provide broadband wireless access up to 30 miles (50
km) for fixed stations, and 3 - 10 miles (5 - 15 km) for mobile stations.

WiMax technology offers transmission of wireless data via a number of
transmission methods; such as poriable or fully mabile internet access via
point to multipaint links. The WiMax technology offers around 72 mega bits per
second without any need for the cable infrastructure.

623 Bluetooth

Bluetooth is a high-speed, low-power microwave wireless link technology,
designed to connect phones, laptops, PDAs and other poriable equipment
together. Unlike infra-red, Bluetooth does not require line-of-sight positioning
of connected units. The technology uses modifications of existing wireless
LAN techniques but is most notable for its small size and low cost. Whenever
Bluetooth-enabled device come within range of each other, they instantly
transfer address information and establish small networks between each other,
without the user being involved.

Bluetooth is popular for providing connectivity between non-network devices,
such as laptops, mobile phones, telephones, fax machines, PCs, Printers GPS
receivers, digital photo camera and video games controllers. The specified
maximum data transfer rate is 1 Mbps, but in reality it is much lower.

3 G 4
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cover short distances, typically up
rks have called-a piconet or PAN.
maximum of eight Bluetooth peer

with Bluetooth
tooth netwo
of two and 2

Wireless signals transmitted
to 30 feet (10 meters). Blue!
Piconets contain a minimum

devices.

Infrared is similar to visible light,
can be used for short-range communicati
propagation. Infrared waves, having high

Due to this characteristic, it prevents terference between one system and
another system that is a short range communication in one room cannot be
affected by another in the next room.
economical and simple. In Infrared commun

but with a longer wavelength. Infrared signals
on in a closed area using line-of-sight

frequencies, can not penetrate walls,

must be in line of sight to communical
type of communication is very low as €O
communication. Some common app

below.
e Car locking systems use infrared technology fo

unlocking the doors of cars.
« Modemn Computers have infrared enabled mouse,

printers.
« Home security systems have infrared enabled burglar alarm.

« Remote control system in TVs, Toys, etc uses infrared technology.

technologies. '

e e e ) AT U
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Infrared equipment is relatively
ication the transmitter and receiver
te with each other’ Also data rate in this _
mpared to other methods of data
lications of infrared technology aré listed

¢ automatic locking and

keyboards, and

Cellular Communication
* Global Positioning System (GPS)

P ST ars 2l

il B nts in data communications and
ey namork:lw; eslnlzrlhaps the most revolutionary is the development of
sl i ar technolcg:!r is the foundation of mobile wireless
R g g nnects users m. locations that are not easily possible

- Cellular technology is the underlying technology for mobile

t ; p I i

Eﬂ;ﬁ;ﬁlsifa;u::t::*:;z;nmulrll;{le low-power transmitters are used. Because the
i i ers |.s small, an‘ area can be divided into cells, each one
il Sta:gna. Eac!‘n f:ell is allocated a band of frequencies and is
i i n cznsnistmg of transmitter, receiver, and control unit.
i oy ce:;g:l:ﬂ. c.ilﬁe:_ent frequencies to avoid interference or
e ; iciently apart from each other can use the same
Early radio systems (FM radio) cover a large area by using a single, high
z;}:.r:ers::i :fr?tlsrzi‘;ter with an antenna mounted on a tall tower. There we.tre no
il quency reuse and henfce have no interference problem because

same frequency. But with this there was a problem of limited user

_ capacity.

Cel on

o l:lir curfcept, based on frequency reuse solved the problem of user
y F;-, city which occurs in radio system. In Cellular communication a single
19 prower transmitter (large cell) is replaced with many low p-:nwe;
t'ri:lnsr:mttta-rs (small cells). The available channels can be reused as many
imes as necessary as long as the i

co-channel interference is

acceptable levels. G
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orks

i ellular netw
Characteristics of C io cells, each with a coverage area of

Consist of several thousand. rad
petween 500 m to 35 km radius.
Comprised of several access Ne

i try an
« Usually cover an entire goun : ;
« |Initially designed for speech telephony, but increasin

transmission.
« Support of terminal and person
» Examples: GSM and COMA

-
wworks and a single coré network,
d serve millions of subscribers.
gly used for data

al mobility.

The Global Positioning System (GPS) is a satelite-based navigation systemn.

The GPS system consists of 24 satellites, constructed and operated by the
U.S. Department of Defense. It is used for land, sea and_ air navigation to
provide time and locations for vehicles and ships. GPS works in any weati?er
conditions, anywhere in the world, 24 hours a day.-There are no subscription
fees or setup charges to use GPS. The 24 sateliites are moving around the
Earth about 12,000 miles above the Earth surface. They are constantly

" moving, making two complete
orbits in less than 24 hours,
These satellites are traveling at
speeds of roughly 7,000 miles an
hour. GPS satellites are powered
by 'solar energy. They have
backup batteries onboard to keep
them running, when there is no
solar power.

=
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® -
(jiPS IS used to provide accurate location and time information anywhere any
:;T?O?:t?r near the .Earth. GPS can be used for cartography, forestry, mineral
hazitatiz;ﬁn;n::mwng' disaster management, weather forecasting, wildlife
it . aQ_ErTlent, monitoring the movement of people and things and
ging precise timing to the world.

GPS Segments

GPS has three segments or components.
Space Segment
The space segment consists of a nominal consteliation of 24 operating

satellites that transmit one-way signals that give the current GPS satellite
position and time.

Control Segment

GPS control segment consists of a global network of ground facilities that track
the GPS satellites, monitor their transmissions, perform analysis, and send
commands and data to the constellation.

User Segment

The user segment consists of the GPS receiver equipment, which receives the
signals from the GPS satellites and uses the transmitted information to
calculate the user's three-dimensional position and time.

ST TR = |
]
|
= |

Satellite Systems can be classified based upon their orbits into the following
three types.

» Geostationary Earth Orbit (GEQ)

« Medium Earth Orbit (MEO)
« Low Earth Orbit (LEO)

Yr——
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ry Earth Orbit (GEO)
d in the equatorial plane such that the

rth. Geostationary satellites have the

. a. Geostationa

arth Orbit is locate

The Geostationary E
e Ea

rotation equals that of th

period of

special property of remaining permanenﬂy

fixed in exactly the same position in the

sky, meaning that ground-based antennas :
do not need to track them but can remain ‘:@r 1

fixed in one direction. guch satellites are
called geostationary.

Because orbital speed is based on the
_ distance from the planet, only one orbit
can be geostationary. This orbit occurs at
the equatorial plane and is approximately
22,000 miles from the surface of the Earth.
But one geostationary satellite cannot cover
orbit has line-of-sight contact with a vast numbe
of the-earth still keeps much of the planet out O
three satellites equidistant from each other in geosta
to provide full global transmission. These three sate
other in geosynchronous orbit around the equator. ,

Figure 6.7 Satellites in geostationary orbit

the whole Earth. One satellite in
r of stations, but the curvature
f sight. It takes a minimum of
tionary Earth orbit (GEOQ)-
lites are 120° from each

-

b. Medium Earth Orbit (MEQ).
Medium .or Middle Earh Orbit (MEO) is a satellite system used in
telecommunications. MEQ satellites orbit the eérth between 1,000 and 22,300
mi_les_ above the earih's surfface. MEOs are mainly used in ntae.:)gralphica\tL
Positioning Systems (GPS) and are not stationary in relation to the rotation of
the earth. MEO are higher than low earth orbit (LEO) satellites, but lower than
geostationary satellites (GEO). Closef to the Earth, satelites in'a medium
earth orbit move more quickly. ;

e — —
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A geostatio

[ nary orbit is valuable for the .

IN a geostatj . constant view it provides ;
ationary orbit are parked over the equator, so they du’ni:tjztft:ﬁ

: ! I. ; i

Telstar is thé g
: ne of the fi
in MEQ. first and most famous experimental satellites, orbited

¢. Low Earth Orbit (LEOQ)

In satellite com icati
: munications systems, a L
L ; i ow Earth Orbit (LEO) satelli
% earthalo?resiftgl;t:tec:]fnbetwsgn 500 and 2,000 km above the éarih'l: surfalz:::
. es can be used i i :
s o e for many purposes including satellite
LEO satelli iided intc
. :t:lmes can be divided into "Big LEOs" and "Little LEOs." "Little LEOs"
ager, cellular telephone and locati i +
, ocation services. "Big LEOs" i
E;cé :a;a broadit)[and services to be on Internet in the sky g e
re mostly- used for data communicati '
e municaiion such as e-mail, paging and

Most of the satellites, the | i
; nternational Space Station, the §
; a
the Hubble Space Telescope are all in Low Earth Orbit. Sl b

B P e PR i
P | 6.4 MOBILE DEVICE C(
MO -rI -1 - -'- : . . . y .
me:taelz communication today is the most powerful catalyst for change i
e ;rai }::-; the ;'Jeupie all over the world. Mobile communication is avolvigg E::

one for business transactions, efficienc

) y and success. It is taki

; ! : akin
c:er 1h9_ rol.e of the PSTN (public switch telephone network). The mobilg
i mmunications market requires mability. The goal of mobility is anytime and
{nywhgre communications. Mobile communications technology must be able
0 al.low roaming (the ability to provide service to mobile phone users while
o;.ltmde‘theu home system). On the other hand, fixed wireless is simp!
alternative to wired communications. The fixed wireless user does n-:}f) :e::
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Cnmputers.c\enc&-l' needs . cost effective

g - wireless uSer
fixed - WIEELL s is

when

an alternative means of

e e
mobility. Instead, " the customer is in a

i ] that
: consists of the following major comp?nems al
m .

2 scribers.

i ni syst
Mobile communication . . 5
work together to provide mobile service to .
a. Public switched le%aphane_network (P a
Moabile telephone switching office (MT:

GCell site with antenna system
Mobile subscriber unit (MSU)
Mobile Station
Base Station Subsystem | |
Network and Switching Subsystem

h. Operation Subsystem

a. Public switched telephone network

The PSTN is made up of local networks, the exchan
long-haul network that interconnect telephones an

™ e b Ot

v

(PSTN)

ge area networks, and the
d other communication

devices on a worldwide basis.
b. Mobile Telephone Switching Office (MTSO)

o obile
The MTSO is the central office for mobile swnchmg.. It hc:us'.a:s_th;:ﬂ:‘:';*m“3
switching center (MSC), field monitoring and relay stations for ki tworKs,
from cell sites to wire-line central offices (PSTN). In analog cellular n:s billing
the MSC controls the system operation. The MSC controls calls, trac
information, and locates cellular subscribers.

N SN e Tl e _1 y
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€. Cell Site

The term cell site is used to refer to the physical location of radio equipment
that provides Coverage within a cell. A list of hardware located at a cell site

includes power sources, interface equipment, radio frequency transmitters and
receivers, and antenna systems.

- d. Mobile Subscriber Units (MSUs)

The mobile subscriber unit consists of a control unit and a transceiver that
transmits and receives radio transmissions to and from a cell site.

e. Mobile Station (MS)

The-MS includes mobile equipment and a subscriber identity module (SIM).
The SIM (normally a card) is a subscriber module which stores all the
subscriber-related information. When the SIM is inserted into the mobile
equipment, the relevant information is checked and a call is then delivered to
the mobile station. The mobile equipment is not associated with a caller
number - that is contained in the SIM, and hence any mobile equipment could
be used by a subscriber by simply inserting the SIM into the unit.

f. Base Siation Subsystem (BSS)

The BSS connects to the MS through a radio interface and also connects to
the NSS (network and switching subsystem). The BSS consists of a base
transceiver station (BTS) located at the antenna site and a base station
controller (BSC). A rate adaption unit carries out encoding and speech
decoding and rate adaption for transmitting data.

g. Network and Switching Subsystem (NSS)

L]

The NSS is composed of the Mobile Services Switching Center (MSC), the
Home Location Register (HLR) and the Visitor Location Register (VLR). The
MSC coordinates call set-up to and from mobile users.
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nce-Xl n iber information (e.g. : :
Computer Scie which contains subseriber info (e.g * Larger coverage area thgn a s:r.lgle terrestrial frans‘rnmef_ since additional
The HLR consists of a database i cell towers can be added indefinitely and are not limited by the horizon
e ; i at is relative to . ; 5 : :
| current location). iris administrative information th ° The key characteristic of @ mobile network 'S the ability 1 re-use
EI-' The VLR temporarily ooﬂlﬁ-l A frequencies to increase both coverage and capacity,
' ’ Iy in i o - s .
f whatever mobile is currently sS) * The mobile communication provides the handover or handoif which refers
h. Operation Subsystem (O ; i 0 iR to the process of transferring an ongoing call or data Session from one
= areas in the 088: Network ap;{ in and. billing) and channel connected to the core network to another channel, |n case of
tnere e it iion management (including charg g ) satellite communications it is the process of transterring sateljite control
functions, Subscrip 2P ; responsibility from one earth station to another without loss or interruption
mobile equipment manag \ _of service, :
l * Itis the fastest way to communicate and provide roaming services g
5 around the world which has played a vital role in business, emergencies
. - and management.
: . ication System - ; — o ot
a. Features of Mobile Communication SY — * The cost of messaging and talking wirelessly is significantly lower.
m ¢ .
Mobile Communication technology has helped to m?!ce m? i oy " e In mobile devices the services of MMS, GPRS and WAP can be used for
ss more convenient and easier. Organizations utilize this communication effective communication.
proce i obile communication . , | . . R
in day-to-day operations while people personally use m ;o * The mobile communication system uses the GSM (Global System for
S A ES; hnology offers a number of desirable il .Communu?at:on] @ standard for, improved spectriim efficiency,
Mobile or Cellular communication tec! L International roaming, low-cost mobile sets and base stations (BSs), high-
. * ' uality speech ibili i : e
feature_:s. Ly ‘ ¥ sility. Two aspects oF mobilty quality speech, Compatibility with Integrated Services Digital Network
« The mobile communication provides the mobility. (ISDN) and other telephone company services.
are: ' * GSM is expanded over time to improv. icati i
] ) o re Prove data communication and higher
i ility: unicate (wirelessly) “anytime, anywhere, : gl o y
()  User mobility: User comm ( 332':::- first by circuit-switched technique, then packet data transport
0y n |l. |a - . -
with anyone ) . RE—— T : (General Packet Radio Services) ang EDGE (Enhanced Data
(i) Device portability: Devices can be connected anytime, . rates for GSM Evolution of EGPRS).
- the network. =
: ; . : ncy ’
e capacity than a single large transmitter, since the same freque * i 9 T : L
* More capacity th; gle larg b. Limitations of Mobile Communication System

can be used for multiple links as long as they are in different cells.
» Mobile devices use less power than with a single transmitter a satellité,
since the cell towers are closer, ’

The following are the limitations of mobile communication system.
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issues be ; i
. pﬂ:ﬂc:slier for an individual to eavesdrop On mobile calls than on wired
is much eas

I a Web Protocol Stack

- 6 Wi ;alass Cemmunications c :
o j Unit: r SMputer Science.-X| Unit- 6 Wireless Communications Y
* Gomputer Science-Xl : . y . e——
" _ Vi. Human interface with device
\ Screens and k )
i : ; eyboards tend to be s i ;
Inadequate bﬂﬂd"'"'?h direct cable connections, using - . Alternate input m th b b n?a.lke them harder to use, ¢
i. In 5 ally slower than : ' % ethods such as speech or handwriting recognition requir &
Mobile Intemet access is 9e°! | packet Radio Service) and EDGE training, Quie. §
ra .
; as GPRS (General T wworks are usually - - E
T e i te for Global Evolution). These no.a speed wireless !
(Enhanced Data F; of commercial cell phone fOWers: Higher sp :
available within ran - nge. i
LANS are inexpensive, but have very limited rang E
£ es ; 2 - The-Mobile Devi —_— .
i, Sacwity severe with mobile systems. For example, it st all wiesl = C°m"‘“]1'°atlﬂn Architecture encompasses the aggregate
come more wireless data communication capabilities. These include:

b. Wireless Markup Language (WML)
¢. Wireless Application Protocol (WAP)

calls.

ii. Power issue ) .
W:uan a power outlet or portable generator is not available, mobile computers
must rely entirely on battery power. (.3urn EATT N |

vices, this often means unusua ' I

e \ batiary He ‘ fﬁw'gb service protocol stack is a protocol stack that is used to define, locate,
s : implement, and make Web services to interact with each other.
' ) A Web service protocol stack includes the following four protocols.

bined with the compact size.of many
lly expensive batteries must be used

iv. Interference . . i
Weather, terrain, and the range from the nearest signal point can all interfere

with signal reception. Reception in tunnels, some buildings, and rural areas IS . Transport Protocol
It is responsible for transporting messages between network applications and

often poor.
L includes protocols such as HTTP({Hypertext Transfer Protocol), SMTP(Simple
v. Hea azards . Mail Transfer Protocol) FTP(File T
_ _ . . : ransfer Protocol), as
More car accidents are related to drivers who were talking through a mobile recent Blocks = Extensible ! Ridadec
i may interfere with sensitive medical devices. There aré
device. Cell phones may e » Exchange Protocol (BEEP).

allegations that cell phone signals may cause health problems.
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il Messaging protocol :
ponsible for encoding

_ Computer geience-Xl
Layer 4 z i
‘upDI (Service Discovery) i

It is res

1
messages in & gcommon XML . :
(Extensible Markup Language) WsDL (Service Description) |
format so that they "can be . T :

Layer 2
XML Messaging (XML, S0AP)

Layer 1 4
Transport (HTTP, SMTP, FTP) }
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Figure 6.8 Web Protocol Stack

understood at gither end of &
network connection. Gurrently,
this area includes such protocols
as XML and SOAP (Simple

‘Object Access Protacol). 7

i pescription Protocol
r describing the public interfa

Description Langua
L is an XML-based language used 1o
de a way for individuals

This protocol is used fol ce to a specific Web
service. The WSDL (Web Services ge) interface format is
his purpose. WSD
offers and o "provi

ronically.

typically used for t
describe the services a business

and other businesses to access those services elect

iv. Discovery Protocol

ces into a common registry. It can publish their

discover what services are
ation

This protocol centralizes senvi
location and description, and makes it easy to
available on the network. Universal Description Discovery and Integr
(UDD)) is intended for this
and Integration) is an XML-based registry for businesses worldwide fo
themselves on. the Internet. Its ultimate ‘goal is to stream

transactions by enabling companies to find one another on the Web and make

their systems interoperable for e-commerce.
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purpose. UDDI (Universal Description, Discovery,_
list

line onliné

B - —_— - - Ll T

b.
Wireless Markup Language (WML)

Wireless . M
‘Markup L g
P Languagé is a markup language created for devices that |

implement the i

SN pmwdeesV:::E:::prlicalion Protocol (WAP), such as mobile phones,

presentation, and torms :nicf:ipoﬂ' data input, hyperlinks, text and image

WML (Wireless Markup. s u' e H.TML (HIYﬁeﬂext Markup Language).

wireless devices. It is Supponge;ge) is the first markup language standard for
y all the major mobile phone manufacturers.

c. Wireless Application Protocol (WAP)

The Wireless Applicati
i I:'Dllcatlon Protocol (WAP) is an open standard protocol which
rnet access to mobile u L
) sers of wireless ph .
devices su phones and other wir
ch as pagers and personal digital assistants (PDAs) e

+ In 1998 WAP F i
_ orum is formed by Nokia, Ericsson, Motorola and Unwired

s b F g

software from diff
] : erent vendors to communicate with net ;
providers. etworks from different
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" Wireless communication is a

 SUMMARY

term used 10 describe communications

i jon.
between two or moreé devices without any physical connectio
twork set up by using radio signal frequency to

Wireless network is @ né ;
communicate among computers and other network devices. .
Radio signals are electromagnetic waves which are used as a medium in
wireless communication.

¢ is a wireless communication device which is used to

Radio transceive e
send as well as receive data through radio signals.

Wireless Access Point is a device that both tran
sceiver).
elity. It is a popular wireless networking

smits and receives data

(sometimes referred to as a tran

Wi-Fi is short for "wireless fid
technology which uses radio waves to provide wireless high-speed Internet
and network connections.

WiMAX, is an acronym for “Worldwide Interoperability for Microwave
Access”. Wimax technology is a standard based wireless technology which
is used to provide Internet access and multimedia services at very high

" speed to the end user.

Bluetooth is a high-speed, low-power microwave wireless link technology,
des‘;gned to connect phones, laptops, PDAs and other portable equipment

together.
Infrared is similar to visible light, but with a longer wavelength. Infrared
signals can be used for short-range communication in a closed area using

line-of-sight propagation.

s Computor Sclence-xl
:%_______.__—___-———'— ——— —
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Cellular tech
n F :
personal cﬂm:iziﬁifc IT‘ the underlying technology for mobile telephones
: ation ; ;
applications, system, wireless Internet and wireless web

The Global Position;
ioning  System (GPS) is a satellite-based navigation

system. The Gpsg
System consists of 24 i
satel i
operated by the U.g. Department of Defense ke

The Geostationa i
ry Earth orbit is located |
5 I -
the period of rotation equals that of the Eaa:hme PR R

Medium or wmi i
r Middle Earth Orbit (MEQ) is a satellite system used in

telecommunications MEO i
; satellites orbit
22,300 miles above the earth's surface the earth between 1,000 and

Low Earth Orbit (LEO) i
satellite operates i
2,000 km above the Earth's sur‘fao:: R e =

Web Service Protocol stack
locate, implement, and make

is a protocol stack that is used to define
Web services to interact with each other. '

Wirele ;

im}’-‘iIen'?tazsr:lm::rkuF}'-.:*I..;-a rI|g Hage s a markup language created for devices that
e Wireless Applicati

phones: pplication Protocol (WTAP}. such as mobile

:r Wireless Application Protocol (WAP) is an open standard protocol

IrJli_hic:?'u provides Internet access to mobile users of wireless phones and
er wireless devices such as page igi i

ol pagers and personal digital assistants
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i CQs.
Q1. Select the best choice for the following M
i. The frequency range of radio signal is petween 3 KHz to GHz.
| AT B.2
C.3 D.4
ii.  Which of the fcllbwing is a wireless communication device used to send
| nals?

=i
1.

iv.

vi.

receive data through radio sig

as well as ‘
A. Sender B. Transceiver
C. Receiver D. Infrared
What does WAP stand for?

A. Wireless Access Place

B. Wired Application Protocol
D. Wireless Access Portion

C. Wireless Access Protocol
uses 802.11 standard, developed by the Institute of
Electrical and Electronics Engineers (IEEE).
A. Wi-Fi B. Bluetooth
C. Infra-red D. WiMax
Which of the following is used to provide Internet access and
multimedia services at very high speed to the end users?
A. Wi-Fi B. Bluetooth
C. Infra-red D. WiMax
in 8

signals can be used for short-range communication

closed area using line-of-sight propagation.

A. Wi-Fi
C. Wi-Max

B. Bluetooth

D. Infra-red

Computer Science-X|

vii.

" viii.

. Unit- 6 Wireless Communications

The
GPS system consists of
satellites,

A. 20
C.24 B.22

T segment faciliti
rmonitor their transmission acilities that track the GPS satellites

s, perfo i
data to the constellation, periorm analysis, and send commands and

A. User

surface of the Earth.?

A. . T
Geoﬁtatlonary Earth Orbit B. L
C.Medium Earth Otbit 5 H?T; o
: . ! - High Earth Orbi
is the fir: t
= stmarkup language standard for wi ;
CHTML . wireless devices.
5 i D. WAP
I . WML

Q2. Gi
. ive short answers to the following questions

What is Radio Transceiver?
What is ‘Hotspot'?
What does IEEE stand for?
Ev;;at is meant by line of sight communication?
erentj i
mmmuni::io:t'eh-ween short distance and long distance wireless
What is Global Positioning System (GPS)?
What is Wireless Markup Language?
What is Wireless Application Protocol?
Write short note on Web Protocol Stack?




