UNIT- 5 Notes

WIRELESS SYSTEM AND STANDARDS

S. D. G. P. Barkot

4.2 DIFFERENCE BETWEEN WIRELESS AND FIXED TELEPHONE
NETWORKS

—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.
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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
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1. Bearer Services

2. Supplementary Services
3. Teleservices

I8 BHR <4 H ISDN (Integrated Services Digital Network) STSHI & SRINT &7 ST T I8 ADSL & 37 I U a8
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1. BRI (Basic Rate Interface)
2. PRI (Primary Rate Interface)

BRI-ISDN:-

BRI @ Q3T 719 Basic Rate Interface & ST PRI &1 et  &H A H BH TS dTet DI Wd1gs PR &b fo1g
SUIRT fHT ST 21T SATETAR BRI BHAH & SUANT ER, 3MTfthe 37k ©I¢ du=T § grex-ic da & foTg SuainT fasam
SITAT oIl BRI @Tef ISDN § $ddt & B oFet 3iR Uh D el BT SYANT fahar ST &Ml BRI Tie & aR—IR UR 1fraadT
Tt Pact 128 Kbps dd Bl oft R B 9T 64 Kbps TR D et 16 Kbps TR T ol
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BRI-ISDN INTERFACE

PRI-ISDN:-

PRI T 4T T Primary Rate Interface & ST BRI T et H 31fe/e DI H AT TUTS dTel ridel HaTss PR
& foTq SUANT faha STTAT oM SARIR PRI $Hae & SYANT 89 60T S diel Aex T BPO 31iE H gevic
FHFI P foTT SUART fIaT SITAT Ml PRI dTel ISDN & &def & 23 B-2iet 3R U D-dwel &T SYANT 3T SITaT o
o arferarc TS 2.94 Mbps T &IaT ff|
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Channel
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PRI-ISDN INTERFACE
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DEVELOPMENT OF WIRELESS NETWORK:-
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Electric Magnetic
field field

Selag e ded ARET & ATedT H SoldeITHcd thics Bl gelagiiHicd el of Sl ol SadgHmicd av §
T oo (R = Ray), X-Ray, Ultraviolet Rays, Visible Light, Infrared Rays, Microwave Rays 3R Radio
Waves MMt 81 Seldrg Hmfces o (JTHIR UR ST TR bl SUINT RFFTexd T o ST o foTq aroReRT Ry
Yy far ST %I.Electromagnetic Waves (usually Radio Waves) I g¥cHIeT wireless communication T T 8
signals ) carry A & g @ Electromagnetic Wave g gHI electric 3R magnetic fields time-varying
sinusoidal waves & form ¥ 8I<il &. J&T S fields perpendicular TP A oscillate X! & T QIR & T IR T
Electromagnetic Wave & direction of propagation gHer perpendicular BIKT & ST fields o AT,

Satellite Communication

Satellite communication U YHR DT self contained wireless communication technology BT e, o Elﬁ g’ﬁ-ﬂﬂ RSN
o widely spread &I & ST &7 users &I Uo SR & ATl connected Y& § HaS RN & (O &l @18 gf+rT & ool ot
BR EFEIFT &l 519 Dl signal (ﬁr U% modulated microwave @' beam '&ﬁ?ﬁ?) I satellite & e IS ST &, d9
satellite 39 signal G amplify X ST & 3R S R & 99T AT T & earth surface @1, SR antenna receiver
receive BT & 3R ST hiY earth & surface ¥ RTer BIT 2.

Satellite communication ¥ & H&I components BT & S ff g & space segment 3R R g ground
segment. Ground segment ¥ fixed T mobile transmission, reception 3R ancillary equipment Eﬁ%ﬁspace
segment ﬂ@ﬂﬁq@f satellite le,)‘q’éqr BIaT .

Satellite communication T YR &I wireless technology g forgeht oroeT & ggd importance g 9:{ ICEEH DT
B TRT fIATAT & ST BT 78 PaeT PV specialized situations 7 & SITET B AT 8. ST devices 37 satellite
technology meﬁdirectly communicate W?]%TQEH orbiting satellite F al radio signals T g&dHTel



J users dIar Qj,,la‘al T&T R & Oy ar virtually 4T & 12T well connected &. Portable satellite phones 3R
modems § ST powerful broadcast feature 3R reception hardware 81 & cellular devices @ gt T g EF?{\I%E
D! range ST Bl €.

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%%ﬂf IR radiation EF[W?EH 2. IR
Uch UhR dhl electromagnetic energy BT & =g & wavelength oITST SITST &THT BIT & red light T et T g,
Sl S¥dHIeT security control, TV remote control 3R short-range communications ¥ 8T 7. Electromagnetic
spectrum #, IR radiation 892 microwaves 3R visible light & for & et 8. sfor $Hdr goaHTer
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 &P GRT
capture 3R save T ST 8. S source 3R target & IR information & SAYDR &I transfer fbaT ST
. U source 3iR destination ®'s Yt device ST P mobile phones, TVs, security systems, laptops ST &
HhdT & ST T wireless communication @1 support hxdr &

Broadcast Radio

Y Ugell wireless communication technology T open radio communication it off fSepT geeHTet e a5
STET BIT T, 3R &g SFTET & df 319 o} SHBT STt fhar ST &. Handy multichannel radios & HSE I Udh user
short distances & feT¢ message broadcast &R e &, @8] citizen’s band 3R maritime radios @7 SEHTeT HHs
& ARt & GIRT fHAT SITET & communication services & AR TR.

U audio broadcasting service, ¥ radio sound @ broadcast air & HATEIT I PHRAT & ST I 3Tl H radio waves
'SDTEﬁ?fE\F. Radio foEB transmitter EBTWH'@?IT%GITE%F data T transmit radio waves 3 form ﬁéTWﬁT?, oy
g1 ¥ antenna & §RT receive AT STTAT 8. Radio broadcasting xR &P foTT cable FM, net 3R satellites @7
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ST fhdT SITAT 8. U@ broadcast # information Eﬁc_*l"%ﬁg‘?f dqd 3R BRI two megabits/Sec (AM/FM Radio)
Eﬁspeed F I STl &.

Radio waves U@ UBR & electromagnetic signals g1 €, S8 & antenna & 7SS I transmit fHIT ST 8. 39
waves H completely different frequency segments BT &, 3R 3FR 31! S audio signal @ receive IRAT &
a9 3Ya! frequency segment Y 9SATq T 81T

IEBRUT & T 3777 Ueb radio station P IR H A Febal 8. S Pls RJ Flerdl & 3T 95.6 FM J 38 & 9 38T
99 & P 39 radio station & signal 95.6 megahertz &I frequency ¥ broadcast &l I8 €. 31} 3R 3! aﬁ‘s‘
31T station %Wﬁﬁﬁ#%ﬂﬁe’m’cﬁfrequency ! off I &9 & ST BN
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Cellular

T& cellular network & encrypted radio links T S¥dHTel BT 7, 31~ R modulate far STar & sy o ggd AR
users T allow BT & communicate TR b foTT BNl single frequency band H, %Tﬁ? individual handsets & STaT
qET A broadcasting power T&l 1T &, ST system depends PRaiT & TP network of cellular towers & U
ST &Y capable & source of signal ) triangulate IR P forv 3fR BRI reception duties @ handle @R 3 most
suitable antenna e TgaT F.

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