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99--1   1   TELEPHONE NETWORKTELEPHONE NETWORK

TelephoneTelephone networksnetworks useuse circuitcircuit switchingswitching.. TheThe
telephonetelephone networknetwork hadhad itsits beginningsbeginnings inin thethe latelate
18001800ss.. TheThe entireentire network,network, whichwhich isis referredreferred toto asas thethe
plainplain oldold telephonetelephone systemsystem ((POTSPOTS),), waswas originallyoriginally anan
analoganalog systemsystem usingusing analoganalog signalssignals toto transmittransmit voicevoice..

Major Components
Topics discussed in this section:Topics discussed in this section:

LATAs
Signaling
Services Provided by Telephone Networks

9.2

Services Provided by Telephone Networks



Figure 9.1  A telephone system
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Note

Intra-LATA services are provided by 
local exchange carriers.
Since 1996, there are two,

types of LECs: incumbent local 
exchange carriers and competitiveexchange carriers and competitive 

local exchange carriers.
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Figure 9.2  Switching offices in a LATA
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Figure 9.3  Point of presences (POPs)
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The tasks of data transfer and signaling

Note

The tasks of data transfer and signaling 
are separated in modern telephone 

k d f i d bnetworks: data transfer is done by one 
network, signaling by another.g g y
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Figure 9.4  Data transfer and signaling networks
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Figure 9.5  Layers in SS7
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99--2   2   DIALDIAL--UP MODEMSUP MODEMS

TraditionalTraditional telephonetelephone lineslines cancan carrycarry frequenciesfrequenciesTraditionalTraditional telephonetelephone lineslines cancan carrycarry frequenciesfrequencies
betweenbetween 300300 andand 33003300 Hz,Hz, givinggiving themthem aa bandwidthbandwidth ofof
30003000 HzHz AllAll thisthis rangerange isis usedused forfor transmittingtransmitting voicevoice30003000 HzHz.. AllAll thisthis rangerange isis usedused forfor transmittingtransmitting voice,voice,
wherewhere aa greatgreat dealdeal ofof interferenceinterference andand distortiondistortion cancan
bebe acceptedaccepted withoutwithout lossloss ofof intelligibilityintelligibilitybebe acceptedaccepted withoutwithout lossloss ofof intelligibilityintelligibility..

Modem Standards
Topics discussed in this section:Topics discussed in this section:
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Figure 9.6  Telephone line bandwidth
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Note

Modem
t d f d l t /d d l tstands for modulator/demodulator.
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Figure 9.7  Modulation/demodulation
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Figure 9.8  The V.32 and V.32bis constellation and bandwidth
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Figure 9.9  Uploading and downloading in 56K modems
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99--3   3   DIGITAL SUBSCRIBER LINEDIGITAL SUBSCRIBER LINE

AfterAfter traditionaltraditional modemsmodems reachedreached theirtheir peakpeak datadata raterateAfterAfter traditionaltraditional modemsmodems reachedreached theirtheir peakpeak datadata rate,rate,
telephonetelephone companiescompanies developeddeveloped anotheranother technology,technology,
DSLDSL toto provideprovide higherhigher speedspeed accessaccess toto thethe InternetInternetDSL,DSL, toto provideprovide higherhigher--speedspeed accessaccess toto thethe InternetInternet..
DigitalDigital subscribersubscriber lineline ((DSLDSL)) technologytechnology isis oneone ofof thethe
mostmost promisingpromising forfor supportingsupporting highhigh speedspeed digitaldigitalmostmost promisingpromising forfor supportingsupporting highhigh--speedspeed digitaldigital
communicationcommunication overover thethe existingexisting locallocal loopsloops..
T i di d i hi iT i di d i hi i
ADSL
ADSL Lite

Topics discussed in this section:Topics discussed in this section:

ADSL Lite
HDSL
SDSL
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SDSL
VDSL



Note

ADSL is an asymmetric communication 

Note

S s a asy et c co u cat o
technology designed for residential 

users; it is not suitable for businessesusers; it is not suitable for businesses.
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Note

The existing local loops can handle 
b d idth t 1 1 MHbandwidths up to 1.1 MHz.
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Note

ADSL is an adaptive technology. 
The system uses a data ratey

based on the condition of 
the local loop linethe local loop line.
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Figure 9.10  Discrete multitone technique
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Figure 9.11  Bandwidth division in ADSL
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Figure 9.12  ADSL modem

9.22



Figure 9.13  DSLAM
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Table 9.2  Summary of DSL technologies

9.24



99--4   4   CABLE TV NETWORKSCABLE TV NETWORKS

ThTh blbl TVTV t kt k t t dt t d idid iiTheThe cablecable TVTV networknetwork startedstarted asas aa videovideo serviceservice
provider,provider, butbut itit hashas movedmoved toto thethe businessbusiness ofof InternetInternet

II thithi titi didi blbl TVTV t kt kaccessaccess.. InIn thisthis section,section, wewe discussdiscuss cablecable TVTV networksnetworks
perper sese;; inin SectionSection 99..55 wewe discussdiscuss howhow thisthis networknetwork cancan
bb dd tt idid hi hhi h dd tt thth I t tI t tbebe usedused toto provideprovide highhigh--speedspeed accessaccess toto thethe InternetInternet..

Traditional Cable Networks
Topics discussed in this section:Topics discussed in this section:

Hybrid Fiber-Coaxial (HFC) Network
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Figure 9.14  Traditional cable TV network
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Note

Communication in the traditional cable 
TV t k i idi ti lTV network is unidirectional.
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Figure 9.15  Hybrid fiber-coaxial (HFC) network
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Note

Communication in an HFC cable TV 
t k b bidi ti lnetwork can be bidirectional.
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99--5   5   CABLE TV FOR DATA TRANSFERCABLE TV FOR DATA TRANSFER

C blC bl ii titi ithith t l ht l hCableCable companiescompanies areare nownow competingcompeting withwith telephonetelephone
companiescompanies forfor thethe residentialresidential customercustomer whowho wantswants
hi hhi h dd d td t t ft f II thithi titi b i flb i flhighhigh--speedspeed datadata transfertransfer.. InIn thisthis section,section, wewe brieflybriefly
discussdiscuss thisthis technologytechnology..

Bandwidth
Topics discussed in this section:Topics discussed in this section:

Sharing
CM and CMTS
D t T i i S h DOCSIS
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Data Transmission Schemes: DOCSIS



Figure 9.16  Division of coaxial cable band by CATV
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Note

Downstream data are modulated using 
th 64 QAM d l ti t h ithe 64-QAM modulation technique.
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Note

The theoretical downstream data rate
i 30 Mbis 30 Mbps.
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Note

Upstream data are modulated using the 
QPSK d l ti t h iQPSK modulation technique.
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Note

The theoretical upstream data rate 
i 12 Mbis 12 Mbps.
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Figure 9.17  Cable modem (CM)
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Figure 9.18  Cable modem transmission system (CMTS)
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