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BROADBAND
ACCESS

by Srini Kola, CEO, C9 Networks Inc

High Speed Internet access or
Broadband Access is a very attractive
additional source of revenue for cable
operators worldwide. The rapid growth
of Internet usage in India and the
growing demand for Broadband access
to homes and businesses has created
opportunities and challenges to the
Indian cable operators and MSOs.

India will experience rapid
growth in Broadband access over the
next few years and the Cable TV
industry can contribute significantly to
this growth and capture a significant chunk of this
market. In order to capture this market the Cable
industry must provide reliable service at prices on
par with DSL/ADSL. This approach has ensured
the cable industry a dominant position in several
overseas broadband markets with market
penetration . At the moment Cable based Internet
in India is pretty much for data only. The
introduction of Voice over IP (VoIP) and Video over
IP can bring in more revenue opportunities as well
as offer more challenges to the Cable industry in
India.

Peculiarity of the India market: Indian market
is quite different from the Cable Market in the
western countries. The revenue per subscriber is
lower and hence there is a tremendous pressure to
build a low cost network. This has prompted the
Indian cable operators to take the following two
approaches for data services:
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Extended LAN: Several operators have built
an extended Ethernet LAN using Fiber and Cat5 in
parallel to the existing coaxial cable.

Cable Modems: DOCSIS standard based
broadband access technology using Cable Modems
(CMs) was used for Broadband access by another
group of operators to provide broadband services.
This technology uses the same coaxial cable used
for TV signals. (DOCSIS stands for Data Over Cable
Service Interface Specifications) [Ref 1].

The aim of this article is to provide a
comparison of these two technologies for
broadband access. This article examines the type
of Service that can be obtained for data, voice and
video, the scalability of these networks and the
maintenance issues involved in these two networks.
In short the advantages and the disadvantages of
these two networks will be compared in terms of
installation, operation and performance.

REQUIREMENTS OF BROADBAND ACCESS
NETWORK:

Before we start comparing the two networks
it is good to establish the requirements for
broadband access networks. The following are the
general requirements and they are not listed in
order of importance.
• Provide a reliable and always-on service with

high uptime.
• Have a robust process to isolate network

problems and fix them quickly.
• Support multiple levels of Service. Ability to

control the bandwidth allocation to each
customer in the downstream (to the
subscriber) and also in the upstream (return
from the subscriber)

• Ability to activate and deactivate service to
the customers remotely

• Scalability of services to customer: Ability to
add more and new services to customers as
well as ability to increase bandwidth per
customer or enhance QoS in general.

• Scalability of the total network to support
new types of services and also increase
bandwidth of the network.

• Support symmetrical and asymmetrical
services. That is support services requiring
unequal or equal bandwidth in the
downstream or upstream.

- SkçwmçìW[íì uçÌvç: kçÀF& Dçç@HçjíìjçW vçí Jçlç&cççvç kçÀçí-SçÆkçwmç³çuç kçíÀyçuç
kçíÀ mçcççblçj mççÇSìçÇ5 Jç HçÀçFyçj kçÀç Fmlçícççuç kçÀjkçíÀ SkçwmçìW[í[ FLçjvçíì
uçÌvç kçÀçÇ mLççHçvçç kçÀçÇ nÌ~
- yç´ç@[yçQ[ mçíJçç Òçoçvç kçÀjvçí Jççuçí SkçÀ Dçv³ç Dçç@HçjíìjçW kçíÀ ûçáHç Üçjç
yç´ç@[yçQ[ Skçwmçímç kçíÀ çÆuçS kçíÀyçuç cçç@[cç (mççÇScç) kçÀç Fmlçícççuç kçÀjkçíÀ
[çÇDççímççÇSmçDççF&Smç cççvçkçÀ Hçj DççOçççÆjlç yç´ç@[yçQ[ Skçwmçímç lçkçÀvççÇkçÀçÇ kçÀç
Fmlçícççuç Mçáª çÆkçÀ³çç~ ³çn lçkçÀvççÇkçÀçÇ ìíuççÇçÆJçpçvç çÆmçiçvçuç kçíÀ çÆuçS Fmlçíícççuç
kçÀçí-SçÆkçwmç³çuç kçíÀyçuç kçÀç nçÇ Fmlçícççuç kçÀjlççÇ nÌ~ ([çÇDççímççÇSmçDççF&Smç kçÀç
cçlçuçyç [íìç DççíJçj kçíÀyçuç mççÆJç&mç FbìjHçíÀmç mHçíçÆmççÆHçÀkçíÀMçvmç)

Fmç uçíKç kçÀç uç#³ç yç´ç@[yçQ[ Skçwmçímç kçíÀ çÆuçS Fvç oçí lçkçÀvççÇkçÀçÇ
kçÀçÇ lçáuçvçç Òçoçvç kçÀjvçç nÌ~ ³çn uçíKç [íìç, Jçç@³çmç Jç JççÇçÆ[³ççí, Fvç
vçíìJçkçÀçX kçÀçÇ #çcçlçç DççÌj Fvç oçí vçíìJçkçÀçX mçí pçáæ[í jKçjKççJç mçbyçbOççÇ mçíJççDççW
kçíÀ ÒçkçÀçj kçÀç DçO³ç³çvç kçÀjíiççÇ~ mçbçÆ#çHlç cçW kçÀnW lççí Fvç oçí vçíìJçkçÀçX kçíÀ içáCç
Jç DçJçiçáCççW kçÀçÇ lçáuçvçç vçíìJçkç&À mLçççÆHçlç kçÀjvçí, mçb®ççuçvç Jç ÒçoMç&vç kçíÀ
DççOççj Hçj kçÀçÇ pçç³çíiççÇ~
yç´ç@[yçQ[ Skçwmçímç vçíìJçkç&À kçÀçÇ pç©jlçW

oçívççW vçíìJçkçÀçX kçÀçÇ lçáuçvçç Mçáª kçÀjvçí mçí Hçnuçí yç´ç@[yçQ[ Skçwmçímç
vçíìJçkç&À kçíÀ çÆuçS pç©jlççW kçÀçÇ DççJçM³çkçÀlççDççW kçÀçí mLçççÆHçlç kçÀjvçç pç©jçÇ nÌ~
çÆvçcvç yççlçW mççcççv³ç pç©jlçW nÌ DççÌj FvçkçÀçÇ mçÓ®ççÇ cçnlJç kçíÀ çÆnmççyç mçí vçnçR
oçÇ iç³ççÇ nQ~
• mçJçç&çÆOçkçÀ Fmlçícççuç kçíÀ mçcç³ç ncçíMçç Yçjçímçícçbo Jç mçíJççjlç nçívççÇ

®çççÆnS~
• vçíìJçkç&À mçcçm³ççDççW kçíÀ mçcççOççvç kçíÀ çÆuçS mçcçáçÆ®çlç GHçç³ç nçívçç

®çççÆnS DççÌj Fmçí lçájblç þçÇkçÀ çÆkçÀ³çç pççvçç ®çççÆnS~
• mçíJçç kçíÀ çÆJççÆYçvvç mlçjçW kçÀçí mçnç³çlçç oívçí Jççuçç nçívçç ®çççÆnS~

[çGvçmì^çÇcç (GHçYççíkçwlççDççW kçÀçí) DççÌj DçHçmì^çÇcç cçW YççÇ (GHçYççíkçwlççDççW
mçí JççHçmç) Òçl³çíkçÀ GHçYççíkçwlççDççW kçÀçí yçQ[çÆJç[dLç Dççyçbìvç kçíÀ çÆvç³çb$çCç
kçÀçÇ #çcçlçç nçívççÇ ®çççÆnS~

• oÓj mçí nçÇ GHçYççíkçwlççDççW kçÀçí SçÆkçwìJç Jç [çÇ-SçÆkçwìJç kçÀjvçí kçÀçÇ #çcçlçç~
• GHçYççíkçwlçç mçíJççDççW kçÀç HçÌcççvçç~ GHçYççíkçwlççDççW kçÀçí vç³ççÇ DççÌj mçíJççDççW

kçÀçí MçççÆcçuç kçÀjvçí kçÀçÇ #çcçlçç kçíÀ mççLç-mççLç ÒççÆlç GHçYççíkçwlçç yçQ[çÆJç[dLç
kçÀçí yçæ{çvçí ³çç kçw³çÓDççíSmç kçÀçí yçæ{çvçí kçÀçÇ #çcçlçç nçívççÇ ®çççÆnS~

• vç³ççÇ ÒçkçÀçj kçÀçÇ mçíJççDççW kçÀçÇ mçnç³çlçç mçí kçáÀuç vçíìJçkç&À HçÌcççvçí DççÌj
vçíìJçkç&À yçQ[çÆJç[dLç kçÀçí YççÇ yçæ{çvçç~

• çÆmçcçÌçÆì^kçÀuç Jç SçÆmçcçÌçÆì^kçÀuç mçíJççDççW kçÀçí mçnç³çlçç oívçç~ Fvç
mçHççxì mçíJççDççW kçÀçí [çGvçmì^çÇcç ³çç DçHçmì^çÇcç cçW mçcççvç ³çç
Dçmçcççvç yçQ[çÆJç[dLç kçÀçÇ pç©jlç nçílççÇ nÌ~

CABLE MODEM vs ETHERNET

84



SATELLITE & CABLE TV JANUARY  2008

• Growth is never uniform in all parts of the city
both in terms of cable expansion and addition
of subscribers. Ideal broadband access network
must be independent of such constraints.
Now that we have established reasonably

important criteria for comparison, each of the
technologies will be discussed in the next two
sections and how they compare.

ETHERNET FOR BROADBAND ACCESS:
Cable operators in India have used a

combination of Fiber and Cat5 to provide Ethernet
data service based on the extended LAN model. The
Local Area Network (LAN), which is ideal for
enterprise scale or smaller networks, is now
extended to a large area in a city by the use of
Ethernet switches with 10/100Mbps fiber and cat5
links. As the subscribers increase, the network is
expanded with additional switches, fiber optic links
and Cat5 cables to cover larger area and new users
are added to these switches.

The backbone of such a network is a fiber
network running usually the standard Ethernet
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protocol on fiber (100BASE-FX). The switches that
are used to distribute the data to the end subscribers
are Ethernet switches based on 10/100BASE-TX
Ethernet. These switches are also connected in
cascade (one after the other) to distribute subscriber
connections in a neighborhood. A tree architecture
is used to wire the backbone (fiber) as well as the
Cat5 distribution network. The network starts in the
headend and branches out into neighborhoods.

As long as the network is lightly loaded, it
works. When there is peak traffic, even data service
will suffer. It will be very difficult to support voice
services in such instances.

If a lot of new subscribers are connected in one
branch, it can generate a hot spot on some of the
switches and may require some operator intervention.

ADVANTAGES:
Physical Network level advantage:

This is the advantage of the technology at the
cabling, switch level:

The network can be built out very quickly
using Fiber and Cat5 cables

Fig 1. Ethernet Network. A Broadband access network built on the basis of extended LAN
with Cat5 and Fiber. ES=Ethernet Switch in the figure
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mHçç@ì HçÌoç kçÀjlççÇ nÌ DççÌj Mçç³ço kçáÀs mçb®ççuçvç nmlç#çíHç kçÀçÇ pç©jlç Hçæ[í~
uççYç

çÆHçÀçÆpçkçÀuç vçíìJçkç&À uçíJçuç uççYç:

kçíÀyççÆuçbiç, mJççÇ®ç mlçj Hçj Fmç lçkçÀvççÇkçÀçÇ kçÀç uççYç nçílçç nÌ:
Fmç vçíìJçkç&À kçÀçí HçÀçFyçj Jç kçÌÀì5 kçÀç Fmlçícççuç kçÀjkçíÀ MççÇIç´lçç mçí
uçiçç³çç pçç mçkçÀlçç nÌ~
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It is based on Standard Ethernet and hence
switches and cables are freely available.
There are no RF power levels to measure like
in cable.
Cutting the Cat5 cable and adding connectors
is simple and easy.
A modem is not required at the subscriber
end, which reduces some of the cost.

Functional & Performance level advantages:
This is advantage in usage and in
performance level of the network.
It is easy to connect the end users with Cat5
cable.
Link light on switch and end user PC makes
it easy to check
No need to manage Customer Premises
equipment (CPE)
Standard enterprise management tools will
work.

DISADVANTAGES:
Physical Network level disadvantages:

Quick wear and tear of fiber optic cables. Not
as strong as coaxial cable.
Susceptible to damage due to lightning
strikes and storms.
Connectivity is strongly dependent on the
weather conditions
Cable needs to be replaced frequently
This cable is not designed for outdoor use.
Cable problems not easy to isolate.

Functional and Performance level disadvantages:
Cannot guarantee minimum uptime or
connectivity.
Absence of CPE equipment like modem does
not allow operators to remotely validate cable
connectivity all the way into the subscriber
premises.
Extremely difficult to provide bandwidth
guarantees and minimum sustainable
bandwidth.
Guarantee of minimum Service Level
Agreement (SLA) to customer is not possible
with Ethernet extended LAN.
VoIP is not possible without any guarantees
in upstream bandwidth.
The very significant drawback is uncontrolled
upstream bandwidth, which results in

³çn cççvçkçÀ FLçjvçíì Hçj DççOçççÆjlç nçílçç nÌ DççÌj FmççÆuçS mJççÇ®ç Jç
kçíÀyçuç DççmççvççÇ mçí GHçuçyOç nçílçç nÌ~
kçíÀyçuç kçÀçÇ YççbçÆlç DççjSHçÀ Hçç@Jçj kçíÀ cççHçvç kçÀçÇ pç©jlç vçnçR nçílççÇ~
kçÌÀì5, kçíÀyçuç kçÀçí kçÀçìvçç DççÌj kçÀvçíkçwMçvç pççíæ[vçç yçíno mçjuç Jç
Dççmççvç nÌ~
GHçYççíkçwlçç IçjçW cçW cçç@[cç kçÀçÇ pç©jlç vçnçR nçílççÇ nÌ, çÆpçmçmçí Kç®ç&
Içìlçç nÌ~

kçÀç³çç&lcçkçÀ Jç ÒçoMç&vç mçbyçbOççÇ uççYç:

³çn vçíìJçkç&À kçíÀ ÒçoMç&vç mlçj DççÌj Fmlçícççuç kçÀí uççYç nQ~
kçÌÀì5, kçíÀyçuç kçíÀ mççLç GHçYççíkçwlççDççW kçÀçí pççíæ[vçç Dççmççvç nÌ~
çÆuçbkçÀ uççFvç kçÀç mJççÇ®ç Dçç@vç Jç GHçYççíkçwlççDççW kçÀç kçbÀH³çÓìj FmçkçÀçÇ
pççb®ç kçÀçí Dççmççvç yçvççlçç nÌ~
GHçYççíkçwlçç IçjçW kçíÀ GHçkçÀjCççW (mççÇHççÇF&) kçíÀ jKçjKççJç kçÀçÇ pç©jlç
vçnçR~
kçÀçíF& YççÇ cççvçkçÀ Jççuçç GHçkçÀjCç kçÀçcç kçÀjíiçç~

nççÆvç

çÆHçÀçÆpçkçÀuç vçíìJçkç&À uçíJçuç nççÆvç:
HçÀçFyçj Dçç@HççÆìkçÀ kçíÀyçuç cçW DççÆlçMççÇIç´ KçjçyççÇ~ kçÀçí-SçÆkçwmç³çuç
kçíÀyçuç kçÀçÇ YççbçÆlç cçpçyçÓlç vçnçR~
çÆyçpçuççÇ ®çcçkçÀ Jç lçÓHçÀçvç kçíÀ kçÀçjCç #ççÆlçûçmlç kçÀçÇ DççMçbkçÀç~
cççÌmçcç Hçj kçÀvçíçÆkçwìçÆJçìçÇ kçÀçÇ Dçl³ççÆOçkçÀ çÆvçYç&jlçç~
pçuoçÇ-pçuoçÇ kçíÀyçuç yçouçvçí kçÀçÇ pç©jlç~
DççGì[çíj Fmlçícççuç kçíÀ çÆuçS Fmç kçíÀyçuç kçÀçÇ yçvççJçì vçnçR~
kçíÀyçuç mçcçm³çç kçÀçí Dçuçiççvçç Dççmççvç vçnçR~

kçÀç³çç&lcçkçÀ Jç ÒçoMç&vç mçbyçbOççÇ nççÆvç:

v³çÓvçlçcç DçHçìçFcç ³çç kçÀvçíçÆkçwìçÆJçìçÇ kçÀçÇ iççjbìçÇ vçnçR nçí mçkçÀlççÇ~
cçç@[cç pçÌmçí mççÇHççÇF& GHçkçÀjCççW kçÀçÇ DçvçáHççÆmLççÆlç mçí GHçYççíkçwlçç IçjçW
cçW oÓj mçí nçÇ kçíÀyçuç kçÀvçíçÆkçwìçÆJçìçÇ kçÀçÇ cççv³çlçç kçÀçí Dççiçí yçæ{çvçí kçÀçÇ
DçvçácççÆlç Dçç@Hçjíìj kçÀçí vçnçR oílçç nÌ~
yçQ[çÆJç[dLç iççjbìçÇ DççÌj v³çÓvçlçcç pçªjçÇ yçQ[çÆJç[dLç Òçoçvç kçÀjvçç
yçíno cçáçÆMkçÀuç~
vFLçjvçíì SkçwmìW[[ uçÌvç kçíÀ mççLç GHçYççíkçwlççDççW kçÀçí v³çÓvçlçcç
mççÆJç&mç uçíJçuç DçvçáyçbOç (SmçSuçS) kçÀçÇ iççjbìçÇ Òçoçvç kçÀjvçç mçbYçJç
vçnçR~
DçHçmì^çÇcç yçQ[çÆJç[dLç cçW çÆyçvçç çÆkçÀmççÇ iççjbìçÇ kçíÀ JççÇDççíDççF&HççÇ mçbYçJç
vçnçR nÌ~
mçyçmçí GuuçíKçvççÇ³ç DçJçiçáCç nÌ DççÆvç³çbçÆ$çlç DçHçmì^çÇcç yçQ[çÆJç[dLç,
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congestion that not only impacts upstream
performance but also the downstream
performance, by timing out TCP flows or data
connections.
Will not work for two-way applications like
Voice, (VoIP), video-phone, interactive TV
etc. under normal load conditions.
Multicast and Broadcast storms also present a
significant challenge and waste precious
bandwidth.

CABLE MODEM BASED BROADBAND ACCESS
Technically speaking it is more accurate to

describe this as DOCSIS standard based Broadband
access. DOCSIS stands for Data Over Cable Service
Interface Specifications, which is used worldwide for
Cable Modem based data services. This involves the
use of Cable Modems (CMs) in the subscriber homes
and a Cable Modem Termination System (CMTS) in
the cable headend.

In this network the same HFC or Coaxial cable
network is used for Cable TV as well as for data
services. The cable must be converted to two-way
network, by using two-way amplifiers. If there is an
optical segment (HFC) a reverse part has to be
established on the optical portion also.

Fig 2. Cable Network. A Broadband access network built as an overlay network on top of the existing coaxial network.

çÆpçmçkçÀç HççÆjCççcç mçbkçáÀuçlçç nÌ çÆpçmçmçí ìçÇmççÇHççÇ Hçwuççí ³çç [íìç
kçÀvçíkçwMçvç kçíÀ ìçFcç DççGì Üçjç vç çÆmçHç&À DçHçmì^çÇcç ÒçoMç&vç
ÒçYçççÆJçlç nçílçç nÌ yççÆukçÀ [çGvçmì^çÇcç ÒçoMç&vç YççÇ~
mççcççv³ç uççí[ çÆmLççÆlç cçW Jçç@³çmç, (JççÇDççíDççF&HççÇ), JççÇçÆ[³ççí HçÀçívç,
FbìjíçÆkçwìJç ìçÇJççÇ DçççÆo pçÌmçí ìÓ Jçí DççJçíovççW kçíÀ çÆuçS kçÀçcç vçnçR
kçÀjíiççÇ~
cçuìçÇkçÀçmì Jç yç´ç@[kçÀçmì mì^çícç yçíno Dçncç ®çávççÌlççÇ Òçmlçálç kçÀjlçí
nQ DççÌj cçÓu³çJççvç yçQ[çÆJç[dLç kçÀçÇ yçyçç&oçÇ YççÇ~

yç´ç@[yçQ[ Skçwmçímç Hçj DççOçççÆjlç kçíÀyçuç cçç@[cç

yç´ç@[yçQ[ Skçwmçímç Hçj DççOçççÆjlç kçíÀyçuç cçç@[cç kçÀçí ncç lçkçÀvççÇkçÀçÇ
¢çÆ<ì mçí mçnçÇ lçjçÇkçíÀ mçí [çÇDççímççÇSmçDççF&Smç cççvçkçÀ DççOçççÆjlç yç´ç@[yçQ[
Skçwmçímç kçÀn mçkçÀlçí nQ~ [çÇDççímççÇSmçDççF&Smç kçÀç cçlçuçyç [íìç DççíJçj
kçíÀyçuç mççÆJç&mç FbìjHçíÀmç mHçíçÆmççÆHçÀkçíÀMçvmç, çÆpçmçkçÀç Fmlçícççuç çÆJçMJçYçj cçW
kçíÀyçuç cçç@[cç DççOçççÆjlç [íìç mççÆJç&mç kçíÀ çÆuçS çÆkçÀ³çç pççlçç nÌ~ FmçcçW
GHçYççíkçwlçç IçjçW cçW kçíÀyçuç cçç@[cç (mççÇScç) DççÌj kçíÀyçuç ní[Sb[ cçW kçíÀyçuç
cçç@[cç ìçÆcç&vçmç çÆmçmìcç (mççÇScçìçÇSmç) kçÀç Fmlçícççuç MçççÆcçuç nÌ~

Fmç vçíìJçkç&À cçW kçíÀyçuç ìçÇJççÇ kçíÀ mççLç-mççLç [íìç mçíJççDççW kçíÀ çÆuçS SkçÀ
nçÇ S®çSHçÀmççÇ ³çç kçÀçí-SçÆkçwmç³çuç kçíÀyçuç vçíìJçkç&À kçÀç Fmlçícççuç çÆkçÀ³çç pççlçç nÌ~
kçíÀyçuç kçÀçí çÆvççÆM®çlç ªHç mçí ìÓ Jçí ScççÆHuçHçÀç³çj kçÀç Fmlçícççuç kçÀjkçíÀ ìÓ Jçí
vçíìJçkç&À cçW HççÆjJççÆlç&lç çÆkçÀ³çç pççlçç nÌ~ ³ççÆo kçÀnçR Dçç@HççÆìkçÀuç Kçb[ (S®çSHçÀmççÇ)
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The CMTS residing in the cable headend can
control the downstream data and the bandwidth
allocation for each user. In the upstream also the
CMTS can define the bandwidth allocation on a per
subscriber or per Cable modem basis. This allows
different levels of service for different subscribers.

Another very important feature of the CMTS
is it can control which Cable Modem can transmit at
any given time. Also the minimum time interval a
Cable Modem is allowed to transmit is called a time-
slot, which is extremely small compared to an Ethernet
packet. This allows the CMTS to allow Cable Modems
with high priority or Voice data to transmit first or at
the right times for best performance. This allows for
extremely efficient bandwidth allocation for delay
sensitive applications like voice. If the
bandwidth is not available in time, then
voice will be very choppy. Hence Cable
modem based broadband can support
voice and any other time sensitive
applications like video-conferencing,
Videophones, etc.

Subscribers can also be remotely
activated or de-activated based on the
Cable Modem MAC address. It is also
possible to know the network cable
conditions and connectivity by
monitoring the Cable modems. If a lot of
new subscribers are connected in one branch, it can
still handle it without a hot spot, since bandwidth
allocation is done on a per Cable Modem basis.

With DOCSIS 1.0 or 1.1 technologies it is
possible to provide downstream rates anywhere up
to 10Mbps and upstream bandwidth up to 2Mbps per
subscriber or higher. With DOCSIS 2.0 provides
40Mbps of downstream bandwidth and 30Mbps in
return path for single channels. Additional channels
can be used to provide higher bandwidth in future.
The downstream bandwidth goes up to 160Mbps per
downstream with DOCSIS 3.0

ADVANTAGES:

Physical Network level advantage:
This is the advantage of the technology at the

cabling and switch level:
The Coaxial cable used in the Cable TV
network is very robust and can withstand
significant wear and tear.

nÌ lççí çÆjJçmç& Hççì& kçÀçí Dçç@HççÆìkçÀuç çÆnmmçí Hçj YççÇ mLçççÆHçlç çÆkçÀ³çç pççlçç nÌ~
kçíÀyçuç ní[Sb[ cçW uçiçç mççÇScçìçÇSmç, [çGvçmì^çÇcç [íìç DççÌj

Òçl³çíkçÀ Fmlçícççuç kçíÀ çÆuçS yçQ[çÆJç[dLç Dççyçbìvç kçÀçí çÆvç³çbçÆ$çlç kçÀj mçkçÀlçç nÌ~
DçHçmì^çÇcç cçW YççÇ mççÇScçìçÇSmç kçÀçí ÒççÆlç GHçYççíkçwlçç ³çç ÒççÆlç kçíÀyçuç cçç@[cç kçíÀ
DççOççj Hçj yçQ[çÆJç[dLç Dççyçbìvç kçÀjkçíÀ HççÆjYçççÆ<çlç kçÀj mçkçÀlçí nQ~ ³çn çÆYçvvç
GHçYççíkçwlççDççW kçíÀ çÆuçS mçíJçç kçÀí çÆJççÆYçvvç mlçj kçÀçí DçvçácççÆlç oílçç nÌ~

mççÇScçìçÇSmç kçÀçÇ SkçÀ Dçv³ç cçnlJçHçÓCç& çÆJçMçí<çlçç nÌ çÆkçÀ çÆkçÀmç mçcç³ç
kçÀçÌvç cçç@[cç ì̂çbmçcççÇì kçÀjíiçç, GmçkçÀç çÆvç³çb$çCç kçÀj mçkçÀlçí nQ~ FmççÇ lçjn kçíÀyçuç
cçç@[cç kçÀçí ì̂çbmçcççÇì kçíÀ çÆuçS çÆpçmç v³çÓvçlçcç mçcç³ç cçO³ççblçj kçÀçí DçvçácççÆlç oçÇ
pççlççÇ nÌ Gmçí ìçFcç muçç@ì kçÀnlçí nQ pççí çÆkçÀ FLçjvçíì Hçç@kçíÀì kçÀçÇ lçáuçvçç cçW yçíno
sçíìç nÌ~ ³çn mççÇScçìçÇSmç kçÀçí GHç³çákçwlç ÒçoMç&vç kçíÀ çÆuçS mçnçÇ mçcç³ç Hçj ³çç
Jçç@³çmç [íìç kçÀçí Hçnuçí ì̂çbmçcççÇì kçÀjvçç kçÀçí G®®ç JççÆj³çlçç kçíÀ mççLç kçíÀyçuç cçç@[cç

kçÀçí DçvçácççÆlç oílçç nÌ~ ³çn Jçç@³çmç pçÌmçí mçbJçíovçMççÇuç GHççiçcç kçÀçí
oíj kçÀjvçí kçíÀ çÆuçS Dçl³çblç GHç³çákçwlç yçQ[çÆJç[dLç Dççyçbìvç kçÀçÇ
DçvçácççÆlç oílçç nÌ~ ³ççÆo mçnçÇ mçcç³ç Hçj yçQ[çÆJç[dLç GHçuçyOç vçnçR
nçílççÇ nÌ lççí Jçç@³çmç kçÀçHçÀçÇ kçÀìçÇ jnlççÇ nÌ~ FmççÆuçS kçíÀyçuç cçç@[cç
Hçj DççOçççÆjlç yḉç@[yçQ[ Jçç@³çmç Jç JççÇçÆ[³ççí kçÀç@vçÖçíbÀçÆmçbiç, JççÇçÆ[³ççíHçÀçívç
DçççÆo pçÌmçí mçbJçíovçMççÇuç GHççiçcççW kçÀçí mçHççíì& kçÀj mçkçÀlççÇ nÌ~

GHçYççíkçwlççDççW kçÀçí YççÇ kçíÀyçuç cçç@[cç cçÌkçÀ S[Ì̂mç kçíÀ
DççOççj Hçj oÓj mçí nçÇ SçÆkçwìJçíì ³çç [çÇ-SçÆkçwìJçíì çÆkçÀ³çç pçç
mçkçÀlçç nÌ~ kçíÀyçuç cçç@[cç kçÀçÇ cçç@çÆvçìçÆjbiç Üçjç vçíìJçkç&À kçíÀ
kçíÀyçuç kçÀçÇ çÆmLççÆlç Jç kçÀvçíçÆkçwìçÆJçìçÇ kçÀçí pççvçvçç YççÇ mçbYçJç nÌ~

³ççÆo SkçÀ yç´ç@v®ç cçW kçÀçHçÀçÇ mçbK³çç cçW vç³çí GHçYççíkçwlççDççW kçÀçí kçÀvçíkçwì çÆkçÀ³çç
iç³çç nÌ lççí ³çn çÆyçvçç nç@ì mHçç@ì kçíÀ nçÇ Fmçí mçbYççuç mçkçÀlçç nÌ, kçw³ççWçÆkçÀ
yçQ[çÆJç[dLç kçÀç Dççyçbìvç kçíÀyçuç cçç@[cç kçíÀ DççOççj Hçj çÆkçÀ³çç pççlçç nÌ~

[çÇDççímççÇSmçDççF&Smç 1.0 ³çç 1.1 lçkçÀvççÇkçÀçÇ kçÀçÇ mçnç³çlçç mçí ÒççÆlç
GHçYççíkçwlçç kçÀçí 10 Mbps lçkçÀ kçÀç [çGvçmì̂çÇcç DççÌj 2 Mbps kçÀçÇ
DçHçmì̂çÇcç yçQ[çÆJç[dLç ³çç Fmçmçí DççÆOçkçÀ oj mçí Òçoçvç kçÀjvçç mçbYçJç nÌ~ pçyççÆkçÀ
[çÇDççímççÇSmçDççF&Smç 2, çÆmçbiçuç ®çÌvçuç kçíÀ çÆuçS [çGvçmì̂çÇcç yçQ[çÆJç[dLç kçÀçí
40 Mbps DççÌj çÆjìvç& Hçç@Lç cçW 30 Mbps Òçoçvç kçÀj mçkçÀlçç nÌ~
FmççÆuçS YççÆJç<³ç cçW G®®ç yçQ[çÆJç[dLç Òçoçvç kçÀjvçí cçW DççÆlççÆjkçwlç ®çÌvçuççW kçÀç
Fmlçícççuç çÆkçÀ³çç pçç mçkçÀlçç nÌ~ [çÇDççímççÇSmçDççF&Smç 3 kçíÀ mççLç [çGvçmì̂çÇcç
yçQ[çÆJç[dLç 160 Mbps ÒççÆlç [çGvçmì̂çÇcç lçkçÀ Hçnáb®ç pççlçç nÌ~
uççYç: çÆHçÀçÆpçkçÀuç vçíìJçkç&À uçíJçuç kçíÀ içáCç:

Fmç lçkçÀvççÇkçÀçÇ kçÀç HçÀç³çoç kçíÀyççÆuçbiç Jç mJççÇ®ç mlçj Hçj nçílçç nÌ:
kçíÀyçuç ìçÇJççÇ vçíìJçkç&À cçW Fmlçícççuç kçÀçí-SçÆkçwmç³çuç kçíÀyçuç yçíno kçÀþçíj
nçílçç nÌ DççÌj çÆkçÀmççÇ YççÇ çÆJç<çcç HççÆjçÆmLççÆlç kçÀç mççcçvçç kçÀj mçkçÀlçç nÌ~

Dç®sçÇ lçjn ûççGb[í[ kçíÀyçuç vçíìJçkç&À çÆkçÀmççÇ YççÇ lçjn kçíÀ DççbOççÇ-
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A well-grounded cable network can also with
stand lightning storms. Coaxial cable is
designed for all weather conditions and for
outdoor use.
Cable problems are easier to isolate

Functional & Performance level advantages:
This is advantage in usage and in

performance level of the network.
Bandwidth and QoS control on a per
subscriber basis
Ability to manage the network operation and
performance by monitoring the CMs.
Ability to activate and deactivate subscriber
connections remotely, by turning the modem
connections ON or OFF respectively.
CMs act like probes and help identify the
quality of network at that point. A CMTS with
ability to monitor all the modems can be used
to monitor the health of the cable network. This
data can be used to improve the Cable network
which not only helps data services but also the
quality of the TV transmission. (Reported by
C9 Networks customers Ref. 2).
No worries about the unequal growth or
concentration of users. There are no hot spot or
high traffic spot issues.
Scalable to provide network expansion and
acquiring new customers in any part of the
network.
DOCSIS is specifically designed for
Broadband Access and well thought out with
a good roadmap for bandwidth scalability.
DOCSIS is used world wide by Cable
industry for Internet services.

DISADVANTAGES:
The following are the issues with Cable

Modem technology
Return path on cable: The cable plant must
be converted to two-way in order to run
Cable Modem based broadband access. This
involves some effort and may require
amplifiers to be two-way. But this effort will
pay off latter enabling DOCSIS controlled set-
top boxes or any two-way technologies
The starting cost is a bit higher requiring the
installation of CMTS in the headend and
Cable Modems in homes. But this will not
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need any switches in between headend and
subscribers for distribution.
Upstream noise is the most serious problem in
these networks for 2-way communication.
Corroded connectors and defective amplifiers
can some times add noise into the network. Any
time such noise is seen the source must be
identified and fixed.

SUMMARY OF THE ARTICLE
Ethernet based on extended LAN for

Broadband access is simple to understand and install.
This will require a separate parallel network of fiber
and Cat5 cables. It is extremely difficult to provide
SLAs or minimum reliable service to customers. It is
also unreliable due to its susceptibility to weather
conditions needing unending wiring maintenance.
The minimum sustainable
bandwidth is also not possible,
which causes time outs while
down loading web pages or emails.
This network is impossible to use
for future applications like
telephones with VoIP or two-way
video related applications like
video-conferencing or
videophones or interactive TV.
Broadband access with this
technology will be very difficult to
compete with DSL or ADSL based technologies in
performance. It will be sufficient for low-end Internet
access with limited reliability.

Cable Modem based technology is a bit more
expensive, needs conversion of cable to two-way,
needs effort in keeping the Cable plant (wiring) clean
from noise, but offers a lot more reliable service.
Bandwidth and SLAs can be guaranteed to the
subscriber. This is a technology that can effectively
compete with DSL or ADSL. This also allows
applications like VoIP and videophone and interactive
applications. This is also friendly to network growth
in terms of cable network expansion and acquiring
new customers anywhere on the network.

Ethernet LAN is more appropriate for an
enterprise network but not an ideal solution for
broadband where the users are spread out over a very
large area and the requirements are quite different.
In the broadband application extended Ethernet LAN
is not scalable.

When several operators were approached for
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opinions the responses were mixed. Those using
Ethernet tend to support it in general. Those who are
already using Cable Modems just love it. To get a more
objective insight, some of the operators who had
experience with both extended Ethernet and Cable
Modems were asked this question of comparison.  The
following is the summary of the responses received
[Ref. 3 and 4]:

“Ethernet based broadband access networks are
simple and cheap to start but need continuous
maintenance on an every day basis. They are
extremely unreliable with high maintenance
costs. They are extremely susceptible to
weather and no Service Level Agreement (SLA)
can be provided.”
“With Cable Modem technology, it is a one time
effort converting the cable network to two-way
and controlling the ingress noise (upstream
noise). Cable network may still need occasional
maintenance, but much less than Ethernet. Cable
Modem based technology is superior in
performance and reliability and offers a
commercial grade service, supporting advertised
service levels or SLAs. In the long run accounting
for reliability, maintenance and customer
satisfaction and churn, it is a more profitable
option”

REFERENCES:
1.) DOCSIS standard: DOCSIS stands for Data Over

Cable Service Interface Specifications.
2.) Brad Daniel, Cable Operator & Owner, Matrix

Cable Vision, Saratoga, California.
3.) Discussion with several cable operators and

MSOs.
4.) Discussion with Mr. Radhakrishna Vittaldev,

Director of Skylink Multi-Media Pvt Ltd in
Chennai. 
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