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BROADBAND
IN INDIA

–THE CABLE WAY
The importance of broadband connectivity is

all too known to be stressed. The key question
facing the country is how fast and how far it will
happen. Everyday there are reports of VOIP, Triple-
Play, Wi-Max, IP-TV happening in newspaper
columns.

And a true look at the Indian tele-density
figures released by TRAI shows that the rural
tele-density has grown, but is 30 times slower
than the urban tele-density. We are nowhere
compared to other countries in terms of rural
tele-density.  The country has been swamped by
TELCO’s and ISP’s of various kinds, but the reach
of such services has been limited to primarily
urban centers except for occasional presence of
the National Carrier.

The only technology that has truly reached
corners apart from BSNL’s copper is the Local Cable
Operator’s Co-axial CATV cable.

The fact of the matter is, except for BSNL
and the Local Cable Operator, nobody owns the
last mile access in India. Both of them own
broadband last mile access. And it is the Local
Cable Operators cable that has reached many
villages and towns in larger numbers than even
BSNL’s copper.

R. Balajee heads the Cable Wireless Business in Midas. Midas Communication
Technologies is the leading Telecom development organization in India and is an
Indian MNC with offices in Singapore and Brazil and operations in around 20
countries. Midas has products and solutions in wireless, DSL, Indian Coaxial CATV
network, Fiber and supplies its solutions to BSO’s, ISP’s, Cable Operators around
the globe. Midas has won several national awards from its inception the latest
being the NASSCOM Innovation award conferred to it by Honorable President
Dr. A.P.J. Abdul Kalam and CSIR-Diamond Jubilee award conferred to it by
Honorable Prime Minister Dr. Manmohan Singh. Please visit www.midascomm.com
to know more about Midas and its products and services.R. BALAJEE
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The two major
issues that contribute
to this are:
Affordability and
Technology. Co-axial
CATV technology is
deployable anywhere
when it combines with
zeal,  energy and
entrepreneurship of
the Cable Operator and
is extremely
affordable. Where in
the world can we get a
service for as low as US
$ 2 ?

The BSNL’s
copper reaches 4 crore
homes and is capable
of carrying broadband.
The key issues is what
percentage of that
copper is capable of
carrying real
broadband i.e. 2 Mbps
and above ? A
significant portion of
the BSNL network has
paper-core Copper. A significant portion is
stretched distances greater than 1.5 Kms. And
another significant portion has many jumpers and
patch-ups.  With all this how much can be converted
into a Video-Capable network is not really known.

The Cable Operator’s cable has all been laid
in the last 10 years. We have seen that it is capable
of carrying video in analog and digital form
already. It can carry 40Mbps per CATV channel on
the downstream. Hence the 6 crore connections that
the LCO’s have is a broadband ready connection
on one-way. 6 crore homes mean roughly 30 crore
people using it, which is 1/3rd of the Indian
population. Nearly 30% of the population is already
served by this network.

CATIUS – FOR THE CABLE OPERATOR, BY THE
CABLE OPERATOR, OF THE CABLE OPERATOR

When we were working with Cable Operators
in Delhi, Mumbai, Calcutta, Nellore, Tanjore and
far-off places that we can’t even think of, with our
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CITIUS solution, the Cable Operators defined a
solution that they wanted to implement.

We have named this solution CATIUS. The key
aspect of this solution is that it has been defined by
the Cable Operators & has been designed for Cable
Operators. We as a technology business organization
have implemented it. The concept and design has been
done mostly by Cable operators from various regions.

COMBING CAT-5 AND CO-AXIAL CATV NETWORK
The strength of the Cable Operator has been

the low cost last mile access broadband wiring. The
co-axial CATV wiring that was done in 1990’s
ushered in an entertainment revolution in India that
otherwise would not have been possible. Now is
the era of broadband.

The LCO’s can contribute and lead the
broadband era too, if they work on their strengths
with an appropriate technology.  If a technology
allows low cost CAT-5 wiring of homes as simple
as Co-axial CATV wiring and is capable of carrying
huge bandwidths that can provide interactive
digital video services to homes, then broadband can
be revolutionized in India.

Many LCO’s have implemented CAT-5
networks in their regions along with ISP’s. The key
issue in that is that the only content they can deliver
in that is internet. Given the need of international
bandwidth, the huge cost of international
bandwidth and LCO being a last mile retailer for
internet, just distributing internet is not really a
good business for the LCO.

Given the dropping prices of internet
bandwidth, establish a network to just distribute
internet is a no-go business.  What LCO’s have done
is to implement a CAT-5 network with all
unmanaged switches, powered locally and
established a huge tree of local area network that is
uncontrollable and unmanageable. Such a network
is just sufficient to distribute a low cost internet
(many a times it is not) service, which has no
margins and any talk of real broadband of 2 Mbps
and services like video is simply not possible..

About 6 months ago, many LCO’s
approached us and told us that if they can wire up
the last mile on CAT-5 with a solution that is as
reliable as that of  Co-axial CATV network, as
simple as existing CAT-5 network and as powerful
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mçbiçþvç kçíÀ ªHç cçW Fmçí Òçmlçálç kçÀj jní nQ~ FmçkçÀçÇ mçbkçÀuHçvçç Jç yçvççJçì
cçáK³çlç: çÆJççÆYçvvç #çí$ççW kçíÀ kçíÀyçuç Dçç@HçjíìjçW Üçjç kçÀçÇ iç³ççÇ nÌ~
mççÇSìçÇ-5 DççÌj kçÀçí-SçÆkçwmç³çuç mççÇSìçÇJççÇ vçíìJçkç&À kçÀçí SkçÀmççLç
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kçÀj mçkçÀlçí nQ, ³ççÆo Jçí GHç³çákçwlç lçkçÀvççÇkçÀçÇ kçíÀ mççLç DçHçvççÇ HçÓjçÇ #çcçlçç kçíÀ
mççLç kçÀçcç kçÀjW~ ³ççÆo lçkçÀvççÇkçÀçÇ kçÀçí-SçÆkçwmç³çuç mççÇSìçÇJççÇ Jçç³ççÆjbiç kçÀçÇ lçjn
mçjuç DçHçí#ççkç=Àlç mçmlçí mççÇSìçÇ-5 Jçç³ççÆjbiç kçÀçÇ DçvçácççÆlç oílçç nÌ DççÌj ³çn
çÆJçMççuçkçÀç³ç yçQ[çÆJç[dLç kçÌÀjçÇ kçÀjlçí náS FbìjíçÆkçwìJç çÆ[çÆpçìuç JççÇçÆ[³ççí mçíJçç
kçíÀ mççLç yç´ç@[yçQ[ YççÇ Yççjlç cçW ¬çÀçbçÆlç kçÀj mçkçÀlçç nÌ~

kçÀF& SuçmççÇDççí vçí DççF&SmçHççÇ kçíÀ mççLç DçHçvçí #çí$ççW cçW mççÇSìçÇ-5
vçíìJçkç&À Òçmlçálç çÆkçÀ³çç nÌ~ cçnlJçHçÓCç& yççlç nÌ çÆkçÀ Fmç Hçj Jçí çÆpçmç SkçÀ cçç$ç
kçÀç³ç&¬çÀcç kçÀçí çÆ[çÆuçJçj kçÀj mçkçÀlçí nQ Jçn nÌ Fbìjvçíì~ FbìjvçíMçvçuç yçQ[çÆJç[dLç
kçÀçÇ pç©jlç kçÀçí oíKçlçí náS FbìjvçíMçvçuç yçQ[çÆJç[dLç kçÀçÇ Dçl³ççÆOçkçÀ kçÀçÇcçlç
DççÌj ®çÓbçÆkçÀ SuçmççÇDççí, Fbìjvçíì kçíÀ çÆuçS uççmì cççFuç Kçáojç çÆJç¬çíÀlçç
nçíiçç, FmççÆuçS SuçmççÇDççí kçíÀ çÆuçS çÆmçHç&À Fbìjvçíì kçÀç çÆJçlçjCç kçÀjvçç nçÇ
Dç®sç çÆyçpçvçímç vçnçR nçíiçç~

Fbìjvçíì yçQ[çÆJç[dLç kçÀçÇ IçìçÇ kçÀçÇcçlç kçÀçí oíKçlçí náS çÆmçHç&À Fbìjvçíì
çÆJçlçjCç kçíÀ çÆuçS vçíìJçkçÀçX kçÀçÇ mLççHçvçç kçÀjvçç GHç³çákçwlç vçnçR nÌ~ mççÇSìçÇ-5 kçÀçÇ
ÒçmlçáçÆlç kçíÀ çÆuçS SuçmççÇDççí vçí çÆyçvçç ÒçyçbOç Jççuçí mJççÇ®ç, Hçç@Jçj[ uççíkçÀuççÇ DççÌj
mLççvççÇ³ç #çí$ççÇ³ç vçíìJçkç&À kçÀç çÆJçMççuçkçÀç³ç lçb$ç mLçççÆHçlç kçÀj çÆuç³çç nÌ, pççí çÆkçÀ
DççÆvç³çbçÆ$çlç DççÌj çÆyçvçç ÒçyçbOç Jççuçç nÌ~ Fmç lçjn kçÀç vçíìJçkç&À çÆvçcvç Kç®ç& Jççuçí
Fbìjvçíì (kçÀF& yççj Símçç vçnçR nçílçç) çÆJçlçjCç kçíÀ çÆuçS GHç³çákçwlç  nÌ, çÆpçmçcçW
kçÀçíF& cçççÆpç&vç vçnçR nçílçç DççÌj 2 Mbps kçíÀ çÆj³çuç yḉç[yçQ[ kçÀçÇ kçÀçíF& yççlç
DççÌj JççÇçÆ[³ççí pçÌmççÇ mçíJçç DçcçÓvçvç mçbYçJç vçnçR nçílççÇ nÌ~

6 cçnçÇvçí Hçnuçí kçÀF& SuçmççÇDççí vçí ncçmçí mçbHçkç&À çÆkçÀ³çç DççÌj yçlçç³çç
çÆkçÀ ³ççÆo Jçí GHçç³ç kçíÀ mççLç mççÇSìçÇ-5 Hçj uççmì cççFuç lçkçÀ Jçç³çj uçiççlçí
nQ lççí ³çn kçÀçí-SçÆkçwmç³çuç mççÇSìçÇJççÇ vçíìJçkç&À kçÀçÇ lçjn Yçjçímçícçbo DççÌj
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as to provide Video services and guaranteed 2 Mbps
bandwidth services to every user in the locality,
then that is the solution they are dreaming of..

They gave us their list of requirements for the
CAT-5 network and told us that given these are
done, then implementing Midas’s vision of 50
million broadband is possible.

We undertook a study of their CAT-5
networks.

EXISTING CAT-5 NETWORKS
Existing CAT-5 networks are a huge tree of

Local area networks built on unmanaged switches.
Huge amount of unregulated, upstream traffic hits
the switches and affects the downstream
bandwidths also. Hence a particular subscriber can
be controlled for not availing more than particular
bandwidth, but cannot be guaranteed that a
particular bandwidth is always made available.

The reason is, the unregulated upstream from
anybody in this network will affect the entire
network and bring down the downstream rates also.
Hence they cannot guarantee any bandwidth to any
subscriber. This means that services like interactive
video, Games cannot be delivered.

Fig. 1: Existing CAT-5 networks with Fiber, Media Converters(MC) and Unmanaged Switches

cççÌpçÓoç mççÇSìçÇ-5 vçíìJçkç&À kçÀçÇ YççbçÆlç mçjuç DççÌj vçíìJçkç&À cçW mçYççÇ FmlçícççuçkçÀlçç&DççW
kçÀçí iççjbìçÇ 2 Mbps yçQ[çÆJç[dLç DççÌj JççÇçÆ[³ççí mçíJçç Òçoç³çkçÀ nÌ~ Jçí FmççÇ
lçjn kçíÀ GHçç³ç kçÀç mçHçvçç oíKç jní nQ...

GvnçWvçí mççÇSìçÇ-5 vçíìJçkç&À kçíÀ çÆuçS DçHçvççÇ pç©jlççW kçÀçÇ mçÓ®ççÇ ncçW
oçÇ DççÌj yçlçç³çç çÆkçÀ pççí YççÇ çÆo³çç náDçç nÌ HçÓjç nçí ®çákçÀç nÌ, lçyç 50
çÆcççÆuç³çvç yç´ç@[yçQ[ kçÀçÇ çÆcç[çmç kçÀçÇ mçbkçÀuHçvçç kçÀçÇ ÒçmlçáçÆlç mçbYçJç náF&~

ncçvçí GvçkçíÀ mççÇSìçÇ-5 vçíìJçkç&À kçíÀ DçO³ç³çvç kçÀç kçÀçcç çÆkçÀ³çç~
cççÌpçÓoç mççÇSìçÇ-5 vçíìJçkç&À

cççÌpçÓoç mççÇSìçÇ-5 vçíìJçkç&À, DçÒçyçbçÆOçlç çÆmJç®ççW Hçj uççíkçÀuç SçÆj³çç
vçíìJçkç&À kçÀç çÆJçMççuçkçÀç³ç lçb$ç nÌ~ YççjçÇ cçç$çç cçW DççÆvç³çbçÆ$çlç DçHçmì^çÇcç ìÌ̂çÆHçÀkçÀ
çÆmJç®ç Hçj Òçnçj kçÀjlçí nQ DççÌj [çGvçmì^çÇcç yçQ[çÆJç[dLç kçÀçí YççÇ ÒçYçççÆJçlç
kçÀjlçí nQ~ FmççÆuçS kçÀçíF& çÆJççÆMç<ì GHçYççíkçwlçç çÆkçÀmççÇ çÆJççÆMç<ì yçQ[çÆJç[dLç mçí
DççÆOçkçÀ kçÀçí çÆvç³çbçÆ$çlç vçnçR kçÀj mçkçÀlçç nÌ, uçíçÆkçÀvç Fmç yççlç kçÀçÇ iççjbìçÇ vçnçR
oílçç kçÀçÇ Jçn kçÀçíF& Kççmç yçQ[çÆJç[dLç kçÀçí ncçíMçç GHçuçyOç vçnçR kçÀjçlçç nÌ~

FmçkçÀç kçÀçjCç nÌ çÆkçÀ Fmç vçíìJçkç&À cçW kçÀnçR mçí DççÆvç³ççÆcçlç DçHçmì^çÇcç
HçÓjí vçíìJçkç&À kçÀçí ÒçYçççÆJçlç kçÀjlççÇ nÌ DççÌj ³çn [çGvçmì^çÇcç MçáukçÀ YççÇ IçìçlççÇ
nÌ~ FmççÆuçS Jçí çÆkçÀmççÇ yçQ[çÆJç[dLç kçÀçÇ iççjbìçÇ çÆkçÀmççÇ GHçYççíkçwlçç kçÀçí vçnçR oí
mçkçÀlçí~ FmçkçÀç cçlçuçyç nÌ çÆkçÀ JççÇçÆ[³ççí, içícmç pçÌmççÇ FbìjíçÆkçwìJç mçíJççDççW kçÀçí
çÆ[çÆuçJçj vçnçR çÆkçÀ³çç pçç mçkçÀlçç nÌ~
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Also there are other issues. The switches are
powered locally. When the power goes off, switches
fail and all subscribers beyond them fail.  Some
LCOs have tried adapters that are powered from
the Cable. But such adapters introduce interference
on the lower frequency bands of the CATV network
and hence the Cable power cannot be used. Hence
they need to run a separate power cable for
powering the switches.

When we monitored the traffic of these
networks, we found that any given time 50% to 80%
of the traffic is something that can be filtered off.
But such filtering cannot be done by the
‘manageable’ switches available in the market
today. They can be done only by expensive fully
fledged managed switches, which costs upwards
of Rs 20,000 each. Such switches are deployed by
TELCO’s.

The LCO’s can’t deploy these switches as the
cost of protecting these switches at every building
or a pole is enormous. They can afford to put a Rs.
1,000 switch on a pole, but not the one that costs
quarter lakh!

Another issue we faced was that of lightning
and surge. The CAT-5 networks have some
grounding, primarily the pole grounding. The
network ports of the switches were given external
protection in some cases. But lighting and surge we
observed enters from the subscriber port primarily.
We recorded upto 60% failures of switches in an
area at the time of rains. Around 30% of the times,
the subscriber’s ethernet card also fails.

Studying all the data we surmised the
following
1. CAT-5 networks need protection from

unregulated upstream. Their downstream needs
to be delivered directly to the end user.

2. Switches in the network should be powered
from the Co-axial CATV plant. Should not need
separate power lines.

3. All ports (particularly subscriber) need to be
protected from lightning and surge.

4. Switches in the network must be completely
managed.

5. Switches must not be expensive, even though
they can marginally be higher in cost. This is
very important so that the LCO’s can deploy the
network very quickly.

FmçkçíÀ DçuççJçç Dçv³ç cççcçuçí YççÇ nQ~ çÆmJç®ççW kçÀçí uççíkçÀçÆuç Hçç@Jçj[&
çÆkçÀ³çç pççlçç nÌ~ pçyç Hçç@Jçj pççlçç nÌ lççí mçYççÇ GHçYççíkçwlççDççW kçÀçí mçíJçç çÆcçuçvçç
yçbo nçí pççlçç nÌ~ kçáÀs SuçmççÇDççí vçí kçíÀyçuç mçí HççJçj[ nçívçí Jççuçí S[ÌHìj
kçÀç Fmlçícççuç kçÀjvçí kçÀçÇ kçÀçíçÆMçMç kçÀçÇ nÌ~ uçíçÆkçÀvç Fmç lçjn kçÀç S[ÌHìj,
mççÇSìçÇJççÇ vçíìJçkç&À kçíÀ uççíDçj ÖçÀçÇkçwJçWmççÇ yçQ[ Hçj DçJçjçíOç Òçmlçálç kçÀjlçç nÌ
DççÌj FmççÆuçS kçíÀyçuç Hçç@Jçj kçÀç Fmlçícççuç vçnçR çÆkçÀ³çç pçç mçkçÀlçç nÌ~
FmççÆuçS GvnW Fvç çÆmJç®ççW kçÀçí Hçç@Jçj Hçnáb®ççvçí kçíÀ çÆuçS Hç=LçkçÀ Hçç@Jçj kçíÀyçuç
kçÀçÇ pç©jlç nçílççÇ nÌ~

pçyç ncç Fvç vçíìJçkçÀçX kçíÀ ì̂ÌçÆHçÀkçÀ kçÀçí cçç@çÆvçìj kçÀjlçí nQ, lççí çÆkçÀmççÇ YççÇ
mçcç³ç 50 mçí 80 HçÀçÇmçoçÇ ì̂ÌçÆHçÀkçÀ kçÀçí çÆHçÀuìj Dçç@HçÀ çÆkçÀ³çç pçç mçkçÀlçç nÌ~
uçíçÆkçÀvç Fmç lçjn kçÀç çÆHçÀuìj yççpççj cçW GHçuçyOç cçÌvçípçyçuç çÆmJç®ççW Üçjç vçnçR
çÆkçÀ³çç pçç mçkçÀlçç nÌ~ Fmçí DçHçí#ççkç=Àlç cçnbiçí HçÓCç&lç³çç ÒçyçbçÆOçlç çÆmJç®ççW kçÀçÇ
mçnç³çlçç mçí ÒçyçbçÆOçlç çÆkçÀ³çç pçç mçkçÀlçç nÌ, çÆpçmçcçW mçí Òçl³çíkçÀ kçÀç cçÓu³ç
20,000 ©Hç³çí nçílçç nÌ~ Fmç lçjn kçíÀ çÆmJç®ç ìíukçÀçí Üçjç uçiçç³çí pççlçí nQ~

SuçmççÇDççí Fvç çÆmJç®ççW kçÀçí Òçl³çíkçÀ YçJçvç ³çç Hççíuç Hçj Dçl³ççÆOçkçÀ
mçáj#ççlcçkçÀ Kç®ç& kçÀjkçíÀ vçnçR uçiçç mçkçÀlçç nÌ~ Jçí SkçÀ Hççíuç Hçj 1000
©Hç³çí ÒççÆlç çÆmJç®ç kçíÀ Kç®ç& kçÀçí lççí Jçnvç kçÀj mçkçÀlçí nQ, uçíçÆkçÀvç Jçí FmçkçíÀ
çÆuçS 0.25 uççKç kçíÀ Kç®ç& kçÀçí Jçnvç vçnçR kçÀj mçkçÀlçí~

SkçÀ Dçv³ç cççcçuçç nÌ çÆyçpçuççÇ ®çcçkçÀ DççÌj mçpç& kçÀçÇ~ mççÇSìçÇ-5
vçíìJçkç&À cçW kçáÀs ûçGbçÆ[biç nçílççÇ nÌ, ÒççLççÆcçkçÀ ªHç mçí Hççíuç ûççGbçÆ[biç~ çÆmJç®ççW
kçíÀ vçíìJçkç&À Hççíì& kçÀçí kçáÀs cççcçuççW cçW yççnjçÇ mçáj#çç Òçoçvç çÆkçÀ³çç pççlçç nÌ~
uçíçÆkçÀvç çÆyçpçuççÇ ®çcçkçÀ Jç mçpç&, ÒççLççÆcçkçÀ ªHç mçí GHçYççíkçwlçç Hççíì& mçí ÒçJçíMç
kçÀjlçç nÌ~ ncçvçí yçççÆjMç kçíÀ mçcç³ç Fvç #çí$ççW cçW çÆmJç®ççW cçW 60 HçÀçÇmçoçÇ
DçmçHçÀuçlçç çÆjkçÀç@[& çÆkçÀ³çç nÌ~ uçiçYçiç 30 HçÀçÇmçoçÇ mçcç³ç cçW GHçYççíkçwlçç kçÀç
FLçjvçíì kçÀç[& DçmçHçÀuç nçí pççlçç nÌ~
mçcçmlç [íìç kçíÀ DçO³ç³çvç mçí çÆvçcvç yççlçW oíKçvçí kçÀçí çÆcçuçlççÇ nÌ
1. mççÇSìçÇ-5 vçíìJçkçÀçX kçÀçí DççÆvç³ççÆcçlç DçHçmì̂çÇcç mçí yç®ççJç kçÀçÇ pç©jlç nÌ~

GvçkçíÀ [çGvçmì̂çÇcç kçÀçí GHçYççíkçwlçç lçkçÀ mççÇOçí çÆ[çÆuçJçj kçÀjvçí kçÀçÇ pç©jlç nÌ~
2. vçíìJçkç&À cçW çÆmJç®ççW kçÀçí kçÀçí-SçÆkçwmç³çuç mççÇSìçÇJççÇ Huççbì mçí Hçç@Jçj[ çÆkçÀ³çç

pççvçç ®çççÆnS~ FmçkçíÀ çÆuçS Hç=LçkçÀ Hçç@Jçj uççFvç kçÀçÇ pç©jlç vçnçR nçílççÇ~
3. mçYççÇ Hççíì& kçÀçí (çÆJçMçí<çkçÀj GHçYççíkçwlççDççW) uççFìçÆvçbiç Jç mçpç& mçí yç®ççvçí

kçÀçÇ pç©jlç nÌ~
4. vçíìJçkç&À cçW çÆmJç®ççW kçÀçí çÆvççÆM®çlç ªHç mçí HçÓCç&lç³çç ÒçyçbçÆOçlç çÆkçÀ³çç pççvçç

®çççÆnS~
5. çÆmJç®ç çÆvççÆM®çlç ªHç mçí DçççÆOçkçÀ cçnbiçç vçnçR nçívçç ®çççÆnS, nçí mçkçÀlçç

nÌ çÆkçÀ ³çn Lççíæ[ç yçnálç cçnbiçç nçí~ ³çn kçÀçHçÀçÇ cçnlJçHçÓCç& nÌ, çÆpçmçmçí
çÆkçÀ SuçmççÇDççí kçÀçí vçíìJçkç&À cçW MççÇIç´lçç mçí uçiçç³çç pçç mçkçíÀ~
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6. Interactive Video services like Pay Per View,
Video-on-Demand, Gaming, Video-
Conferencing, On-line Shopping must be made
available in the network.

7. The CAT-5 network deployment must be
aligned and along with CATV network
deployment.

8. Electronics in the network must be minimum
in the network and passives such as cable
should be more. To ensure this each switch must
support minimum of 250meters distance
between switches or between switch and
subscriber PC.

9. Essentially, CAT-5 network deployment, if it
can be made to provide 99.99% reliability, using
the CATV infrastructure, we can accelerate the
broadband evolution and set the pace in India.

Simply put, CAT-5 is good for internet where
very high bandwidth need not be guaranteed to
users. For services like Video, VOIP guaranteed
bandwidth is necessary. And that is not possible in
CAT-5. Hence existing CAT-5 installations have no
future revenue earning potential.

UPGRADING THE FIBER AND ETHERNET
NETWORK

A completely managed L3 Switch at the head-
end and managed L2 Switches need to be put in
the network. It is enough if only last mile switches
are upgraded. In this network every switch could
be a potential last mile switch. Hence the every
switch needs to be upgraded.

Upstream throttling and Control is required
and such features are available in switches with
complete manageability, which leads to the fact that
these switches are expensive and VLAN switches
are of no use.

And such expensive switches need more
infrastructure protection in terms of power,
security, interfaces protection etc. And with all this
for the given ROI, is it worthwhile at all for the LCO
to setup such a network becomes the issue.

CATIUS – THE INTELLIGENT SOLUTION
Every problem mentioned above has been

addressed in the solution which we named as
CATIUS after the Greek god of intelligence.

CATIUS can be deployed fresh in Critically
Managed or Fully Managed modes. CATIUS can be

6. Hçí-Hçj J³çÓ, JççÇçÆ[³ççí Dçç@vç [çÇcççb[, içíçÆcçbiç, JççÇçÆ[³ççí kçÀç@vçÖçíbÀçÆmçbiç, Dçç@vç
uççFvç MçççÆHçbiç pçÌmçí FbìjíçÆkçwìJç JççÇçÆ[³ççí mçíJçç kçÀçí vçíìJçkç&À Hçj GHçuçyOç
kçÀjç³çç pççvçç ®çççÆnS~

7. mççÇSìçÇ-5 vçíìJçkç&À kçÀçí mççÇSìçÇJççÇ vçíìJçkç&À kçÀçÇ mLççHçvçç kçíÀ mççLç mçnçÇ
lçjçÇkçíÀ mçí çÆvççÆM®çlç ªHç mçí uçiçç³çç pççvçç ®çççÆnS~

8. vçíìJçkç&À cçW Fuçíkçwì^ç@çÆvçkçÀ çÆvççÆM®çlç ªHç mçí v³çÓvçlçcç DççÌj kçíÀyçuç pçÌmçí
HçÌçÆmçJç DççÆOçkçÀ nçívççÇ ®çççÆnS~ FmçkçÀçÇ mçáçÆvççÆM®çlçlçç kçíÀ çÆuçS Òçl³çíkçÀ
çÆmJç®ç çÆvççÆM®çlç ªHç mçí çÆmJç®ç ³çç mJççÇ®ççW kçíÀ yççÇ®ç DççÌj GHçYççíkçwlçç
kçbÀH³çÓìj kçíÀ yççÇ®ç v³çÓvçlçcç 25 cççÇìj kçÀçí mçnç³çlçç kçÀjí~

9. ³ççÆo mççÇSìçÇJççÇ mçbj®çvçç kçÀç Fmlçícççuç kçÀjkçíÀ ³çn 99.99 HçÀçÇmçoçÇ
kçÀçÇ Yçjçímçícçbolçç Òçoçvç kçÀjí lççí mççÇSìçÇ-5 vçíìJçkç&À kçÀçÇ mçnç³çlçç mçí ncç
Yççjlç cçW yç´ç@[yçQ[ kçÀçí Òç®ççj-Òçmççj kçÀjvçí cçW iççÆlç uçç mçkçÀlçí nQ~

mçjuçlçç mçí oíKçW lççí pçnçb Dçl³ççÆOçkçÀ G®®ç yçQ[çÆJç[dLç kçÀçÇ iççjbìçÇ kçÀçÇ
GHçYççíkçwlççDççW kçÀçí pç©jlç vçnçR nÌ Jçnçb mççÇSìçÇ-5, Fbìjvçíì kçíÀ çÆuçS Dç®sç nÌ~
JççÇçÆ[³ççí, JççÇDççíDççF&HççÇ pçÌmççÇ mçíJççDççW kçíÀ çÆuçS iççjbìçÇ yçQ[çÆJç[dLç kçÀçÇ pç©jlç nÌ~
pççí çÆkçÀ mççÇSìçÇ-5 cçW mçbYçJç vçnçR nÌ~ FmççÆuçS cççÌpçÓoç mççÇSìçÇ-5 vçíìJçkç&À kçÀç,
jçpçmJç Dçpç&vç kçÀçÇ ¢çÆ<ìkçÀçíCç mçí kçÀçíF& YççÆJç<³ç vçnçR nÌ~
HçÀçFyçj Jç FLçjvçíì vçíìJçkç&À kçÀç HççÆj<kçÀjCç

SkçÀ mçbHçÓCç& ÒçyçbçÆOçlç Suç3 mJççÇ®ç kçÀçí ní[Sb[ DççÌj ÒçyçbçÆOçlç Suç2
mJççÇ®ç kçÀçí vçíìJçkç&À Hçj uçiççvçí kçÀçÇ pç©jlç nÌ~ ³çn GmççÇ nçuçlç cçW Hç³çç&Hlç
nÌ pçyççÆkçÀ uççmì cççFuç çÆmJç®ç HççÆj<kç=Àlç nçí~ Fmç vçíìJçkç&À cçW Òçl³çíkçÀ mJççÇ®ç,
mçbYçJçlç: uççmì cççFuç çÆmJç®ç kçÀçÇ #çcçlçç nÌ~ FmççÆuçS Òçl³çíkçÀ çÆmJç®ç kçÀçí
HççÆj<kç=Àlç kçÀjvçí kçÀçÇ pç©jlç nÌ~

DçHçmì^çÇcç Lç´çíìçÆuçbiç DççÌj çÆvç³çb$çCç kçÀçÇ pç©jlç nÌ DççÌj HçÓCç&lç³çç
ÒçyçbOçvçMççÇuçlçç kçíÀ mççLç çÆmJç®ççW cçW ³çí çÆJçMçí<çlçç GHçuçyOç nÌ, çÆpçmçmçí Fmç
lçL³ç kçÀç Hçlçç ®çuçlçç nÌ çÆkçÀ ³çí çÆmJç®ç kçÀçHçÀçÇ cçnbiçí nQ DççÌj VLAN
çÆmJç®ççW kçÀç kçÀçíF& Fmlçícççuç vçnçR nÌ~

DççÌj Fmç lçjn kçíÀ cçnbiçí çÆmJç®ççW kçíÀ çÆuçS Hçç@Jçj, mçáj#çç, FbìjHçíÀmç
mçáj#çç DçççÆo kçíÀ cççcçuçí cçW DççÆOçkçÀççÆOçkçÀ mçbj®çvççlcçkçÀ mçáj#çç kçÀçÇ pç©jlç nÌ~
DççjDççíSuç Fvç mçYççÇ kçíÀ çÆuçS ³çn GHç³çákçwlç nÌ çÆkçÀ SuçmççÇDççí Fmç lçjn kçíÀ
vçíìJçkç&À kçÀçÇ mLççHçvçç kçÀjí~
mççÇSìçÇDççF&³çÓSmç-yçáçÆ×cççvç GHçç³ç
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used to convert existing CAT-5 installations into
Critically Managed or Fully Managed modes.

CATIUS uses CATV channel for downstream
and existing CAT-5 LAN for upstream.  CAT-5 is
good for interactive internet, while CATV network
is good for guaranteed video delivery. Combining
CAT-5 and CATV, we get a solution that is
interactive, can provide guaranteed bandwidth
services like video and VOIP.

The CATV downstream, is not affected by
any unregulated upstream. Whatever is delivered
at the head-end is guaranteed delivered to
customer. Once the downstream and upstream are
split, the first issue of guaranteed bandwidth
services like video are addressed.

Since the main problem for providing value
added services is the upstream traffic disrupting
the downstream traffic, the CATIUS solution has
the potential to use the Cable Downstream, while
retaining the upstream on CAT-5. That is the

Fig.2: Add Catius Head-end. Selectively add C-Switches at critical destinations

mççÇSìçÇ-5 vçíìJçkç&À kçÀçí pççÆìuç ªHç mçí ÒçyçbçÆOçlç ³çç HçÓCç&lç³çç ÒçyçbçÆOçlç cçç@[dmç
kçÀjkçíÀ uçiçç³çç pçç mçkçÀlçç nÌ~

mççÇSìçÇDççF&³çÓSmç, [çGvçmì̂çÇcç kçíÀ çÆuçS mççÇSìçÇJççÇ ®çÌvçuççW DççÌj DçHçmì̂çÇcç
kçíÀ çÆuçS cççÌpçÓoç mççÇSìçÇ-5 uçÌvç kçÀç Fmlçícççuç kçÀjlçç nÌ~ mççÇSìçÇ-5, FbìjíçÆkçwìJç
Fbìjvçíì kçíÀ çÆuçS Dç®sç nÌ, pçyççÆkçÀ mççÇSìçÇJççÇ vçíìJçkç&À, iççjbìçÇ JççÇçÆ[³ççí
çÆ[çÆuçJçjçÇ kçíÀ çÆuçS Dç®sç nÌ~ mççÇSìçÇ-5 DççÌj mççÇSìçÇJççÇ mçb³çákçwlç ªHç mçí (ncçW
FbìjíçÆkçwìJç kçíÀ ªHç cçW GHçç³ç ÒççHlç nçílçç nÌ) JççÇçÆ[³ççí DççÌj JççÇDççíDççF&HççÇ pçÌmççÇ
mçíJççDççW kçíÀ çÆuçS iççjbìçÇ yçQ[çÆJç[dLç Òçoçvç kçÀjlçç nÌ~

mççÇSìçÇJççÇ [çGvçmì̂çÇcç, çÆkçÀmççÇ DççÆvç³ççÆcçlç DçHçmì̂çÇcç mçí ÒçYçççÆJçlç vçnçR
nçílçç nÌ~ cçlçuçyç pççí ní[Sb[ Hçj çÆ[çÆuçJçj nçí jnç nÌ Jçn GHçYççíkçwlççDççW lçkçÀ
iççjbìçÇ çÆ[çÆuçJçj nçí jnç nÌ~ pçÌmçí nçÇ [çGvçmì̂çÇcç Jç DçHçmì̂çÇcç Dçuçiç nçílçç nÌ
lççí JççÇçÆ[³ççí pçÌmççÇ iççjbìçÇ yçQ[çÆJç[dLç mçíJçç kçíÀ çÆJç<ç³ç cçW HçÓsç pççlçç nÌ~

cçÓu³ç DççOçççÆjlç mçíJçç kçÀçí ÒçOççvç kçÀjvçí cçW mçyçmçí yçæ[çÇ mçcçm³çç
DçHçmì^çÇcç ìÌ̂çÆHçÀkçÀ Üçjç [çGvçmì^çÇcç ìÌ̂çÆHçÀkçÀ kçÀçí çÆlçlçj çÆyçlçj kçÀjvçç nÌ~
FmçkçíÀ çÆuçS mççÇSìçÇDççF&³çÓSmç GHçç³ç cçW mççÇSìçÇ-5 Hçj DçHçmì^çÇcç ÒççHlç
kçÀjkçíÀ kçíÀyçuç [çGvçmì^çÇcç kçíÀ Fmlçícççuç kçÀçÇ #çcçlçç nÌ~ ³çn mççÇSìçÇDççF&³çÓSmç
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CATIUS solution – it splits the downstream and
upstream in different directions and ensures that
upstream does not affect downstream. This means
that even if switches in between the network are
not good and cause huge traffic, the downstream is
carried on cable and will not get affected.

Since the downstream traffic is on Cable, the
data is delivered directly from the head-end to the
Switch without any disruption or security hazard
in between to the port of the subscriber. Hence the
bandwidth made available to subscriber can be
guaranteed. By adding a CATIUS Head-end and C-
Switches at only those places where guaranteeing
bandwidth is necessary the entire network becomes
reliable and manageable.

Also this means that the operator need not
change every unmanaged switch in the network.
Customer can add CATIUS Switches at places
where guaranteed bandwidth is required and not
touch the remaining network, so that the investment
is lower and upgrade can be implemented in steps.

Further, the C-Switch can work
independently as a fully monitored, managed,
controlled, regulated switch.

When it works in the Cable downstream
mode, C-Switch can detect Cable failure and
switch-over to a full ethernet mode dynamically.
When Cable connection resumes it can switch
back to CATV mode dynamically without the
user knowing about the change.

THE DE-CLUTTERING C-SWITCH
C-switches are addressable. They have an IP

address.  Upstream rates in each port can be
throttled in each C-switch to avoid network
overloading.  C-Switch de-clutters the network by
filtering all broadcasts and allowing only that are
needed by operator.

In a test we conducted on an operator’s site,
upto 80% of the traffic on the network was getting
filtered and the network above becomes free. This
means that the whole utilisation of network is
improved. This single feature of the C-switch sets
it apart from other switches, as this does some
intelligent work to de-clutter the network.   Each
port of the C-Switch also has broadcast storm
control implemented.

C-switches are completely manageable in
every sense of the word. Since they have been

GHçç³ç nÌ, ³çn [çGvçmì^çÇcç Jç DçHçmì^çÇcç kçÀçí çÆJççÆYçvvç çÆoMççDççW cçW çÆJçYçkçwlç
kçÀjlççÇ nÌ DççÌj mçáçÆvççÆM®çlç kçÀjlçç nÌ çÆkçÀ DçHçmì^çÇcç, [çGvçmì^çÇcç kçÀçí ÒçYçççÆJçlç
vçnçR kçÀjí~ FmçkçÀç cçlçuçyç nÌ çÆkçÀ ³ççÆo vçíìJçkç&À kçíÀ yççÇ®ç cçW mJççÇ®ç Dç®sí vçnçR
nÌ DççÌj Fmçmçí Dçl³ççÆOçkçÀ ìÌ̂çÆHçÀkçÀ nçílççÇ nÌ lççí [çGvçmì^çÇcç kçÀçí kçíÀyçuç Hçj
kçÌÀjí[ çÆkçÀ³çç pççlçç nÌ DççÌj ³çn ÒçYçççÆJçlç vçnçR nçílçç nÌ~

®çÓbçÆkçÀ [çGvçmì^çÇcç ìÌ̂çÆHçÀkçÀ kçíÀyçuç Hçj nçílçç nÌ lççí [íìç kçÀçí
GHçYççíkçwlççDççW kçíÀ Hççíì& kçíÀ yççÇ®ç çÆyçvçç çÆkçÀmççÇ yççOçç ³çç mçáj#ççlcçkçÀ pççíçÆKçcç kçíÀ
mççÇOçí ní[Sb[ mçí çÆmJç®ç kçÀçí çÆ[çÆuçJçj çÆkçÀ³çç pççlçç nÌ~ kçw³ççWçÆkçÀ GHçYççíkçwlççDççW
kçÀçí pççí yçQ[çÆJç[dLç GHçuçyOç kçÀjç³çç pççlçç nÌ GmçkçÀçÇ iççjbìçÇ nçí mçkçÀlççÇ nÌ~
mççÇSìçÇDççF&³çÓSmç kçÀçí MçççÆcçuç kçÀjkçíÀ ní[Sb[ Jç mççÇ-mJççÇ®ç nçÇ Símçí pçiçn
nQ pçnçb iççjbìçÇ yçQ[çÆJç[dLç kçÀçÇ pç©jlç nçílççÇ nÌ, Fmçmçí mçbHçÓCç& vçíìJçkç&À
Yçjçímçícçbo Jç ÒçyçbOçkçÀçÇ³ç yçvç pççlçç nÌ~

FmçkçÀç ³çn YççÇ cçlçuçyç nÌ çÆkçÀ Dçç@HçjíìjçW kçÀçí vçíìJçkç&À cçW Òçl³çíkçÀ
DçÒçyçbçÆOçlç mJççÇ®ç kçÀçí yçouçvçí kçÀçÇ pç©jlç vçnçR nÌ~ GHçYççíkçwlçç mççÇSìçÇDççF&³çÓSmç
çÆmJç®ççW kçÀçí Gvç mLçuççW cçW uçiçç mçkçÀlçí nQ pçnçb iççjbìçÇ yçQ[çÆJç[dLç kçÀçÇ pç©jlç
nçílççÇ nÌ DççÌj çÆpçmçmçí Mçí<ç vçíìJçkç&À ÒçYçççÆJçlç vçnçR nçílçç nÌ~ Fmç lçjn ³çnçb
DççÆOçkçÀ çÆvçJçíMç vçnçR kçÀjvçç Hçæ[lçç nÌ DççÌj HççÆj<kçÀjCç kçÀçí ®çjCçyç× lçjçÇkçíÀ
mçí Òçmlçálç çÆkçÀ³çç pçç mçkçÀlçç nÌ~ FmçkçíÀ DçuççJçç mççÇ çÆmJç®ç mJçlçb$ç ªHç mçí
oíKçjíKç, ÒçyçbçÆOçlç, çÆvç³çbçÆ$çlç, çÆvç³ççÆcçlç çÆmJç®ç kçíÀ ªHç cçW kçÀçcç kçÀj mçkçÀlçç
nÌ~

pçyç ³çn kçíÀyçuç [çGvçmì̂çÇcç cçç@[ cçW kçÀçcç kçÀjlçç nÌ lççí mççÇ-mJççÇ®ç,
kçíÀyçuç KçjçyççÇ kçÀçí Kççípç kçÀj Kçáo yç Kçáo FLçjvçíì cçç@[ cçW çÆmJç®çDççíJçj kçÀj
pççlçç nÌ~ pçyç kçíÀyçuç kçÀvçíkçwMçvç JççHçmç Dççlçç nÌ lççí ³çn JççHçmç mççÇSìçÇJççÇ cçç@[
cçW ®çuçç Dççlçç nÌ, çÆpçmçkçÀç Hçlçç FmlçícççuçkçÀlççDççW kçÀçí vçnçR ®çuçlçç~
[çÇ kçwuçÓìçÆjbiç mççÇ mJççÇ®ç

mççÇ-mJççÇ®ç S[Ì̂mçyçuç nçílççÇ nÌ~ GvçcçW DççF&HççÇ S[Ì̂mç nçílçç nÌ~
Òçl³çíkçÀ Hççíì& cçW DçHçmì^çÇcç oj kçÀçí vçíìJçkç&À DççíJçjuççíçÆ[biç mçí yç®çvçí kçíÀ çÆuçS
Òçl³çíkçÀ mççÇ yçQ[ cçW Lç´çíìuç çÆkçÀ³çç pçç mçkçÀlçç nÌ~ mççÇ yçQ[ [çÇ kçwuçÓìçÆjbiç kçÀçÇ
mçnç³çlçç mçí vçíìJçkç&À mçYççÇ ÒçmççjkçÀçW Üçjç çÆHçÀuìçÆjbiç nçílçç nÌ DççÌj Dçç@Hçjíìj
kçÀçí çÆpçvçkçÀçÇ pç©jlç nçílççÇ nÌ GmçkçÀçÇ nçÇ DçvçácççÆlç oílçç nÌ~

Dçç@Hçjíìj mççFì Hçj çÆpçvç ìímì kçÀç HçjçÇ#çCç çÆkçÀ³çç iç³çç GmçcçW
vçíìJçkç&À Hçj ìÌ̂çÆHçÀkçÀ kçÀç 80 HçÀçÇmçoçÇ lçkçÀ çÆHçÀuìj nçílçç nÌ DççÌj Fmçmçí Dççiçí
vçíìJçkç&À ÖçÀçÇ nçí pççlçç nÌ~ FmçkçÀç cçlçuçyç nÌ çÆkçÀ vçíìJçkç&À kçÀçÇ mçbHçÓCç&
GHç³ççíçÆiçlçç cçW mçáOççj nçílçç nÌ~ mççÇ-mJççÇ®ç mçíì kçÀçÇ ³çn SkçÀcçç$ç çÆJçMçí<çlçç
Dçv³ç çÆmJç®ççW mçí Dçuçiç nçílççÇ nÌ, kçw³ççWçÆkçÀ ³çn kçáÀs yçáçÆ×cçllççHçÓJç&kçÀ kçÀçcç
[çÇ kçwuçÓìj vçíìJçkç&À Hçj kçÀjlçç nÌ~ mççÇ mJççÇ®ç kçÀí Òçl³çíkçÀ Hççíì& cçW yç´ç@[kçÀçmì
mì^çcç çÆvç³çb$çkçÀ YççÇ nçílçç nÌ~
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designed keeping in mind the CAT-5 and CATV
networks, there are a management software is
provided at the head-end from which all switches
can be monitored. Each C-Switch has IP address.
The C-Switch processor sits on the switch and
l is tens  to  a l l  the  t raf f ic  happening on the
network. Lot of intelligence can be added to
control the traffic caused by short UDP packets
that happens because of applications like gaming
between subscribers.

POWER
C-switches  can be  powered up from

existing CATV network. They do not cause any
interference in the CATV network due to the
power they draw from the network. Also they
work from 35V to 100V so that even in the last
leg of the network they are able to draw power.
C-switch models that are powered from battery
are also available.

CATIUS – A TRIBUTE TO THE CABLE OPERATOR
Another key dimension that has not been

touched in this article is the ability of CATIUS
to provide IP-TV and Digital Video Services on
existing Indian cable even without any upstream.
And upstream can be added later through CAT-
5 or wireless and with upstream it can provide
interactive services.

CATIUS is  about  br inging 99 .99%
reliability to CAT-5 networks by addressing
every issue  that  hogs  the  operators  and
augmenting it with CATV network. The people
behind CATIUS are the cable operators who have
been participating with us in devising this
solution. Some are from cities, some towns, but
all of them intent on improving their network
and provided us the key technological challenges
that they face. They also facilitated a study of
their networks and made us understand their
issues. In fact we first did not look at the idea of
CATIUS very positively. It is their continued
efforts that made us to look into it and then we
discovered that with CATIUS, we can launch a
broadband revolution in India.

CATIUS is in fact a tribute to the Cable
Operator. It shows that we are a nation on the move
and our goal of 50 million broadband connections
in India can be achieved. 

mççÇ mJççÇ®ç kçÀçí Dççjçcç mçí ÒçyçbçÆOçlç çÆkçÀ³çç pçç mçkçÀlçç nÌ~ ®çÓbçÆkçÀ Fmçí
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iççÆlççÆJççÆOç³ççW kçÀçí mçávçlçç nÌ~ Mççì& ³çÓ[çÇHççÇ HçÌkçíÀì Üçjç IççÆìlç ì̂ÌçÆHçÀkçÀ çÆvç³çb$çCç mçí
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Hçç@Jçj
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mçkçÀlçç nÌ~ ³çí vçíìJçkç&À mçí pççí Hçç@Jçj uçílçí nQ GmçkçíÀ kçÀçjCç mççÇSìçÇJççÇ vçíìJçkç&À
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HççJçj[ çÆkçÀ³çç jnlçç nÌ, Jçn YççÇ GHçuçyOç nÌ~
mççÇSìçÇDççF&³çÓSmç-kçíÀyçuç Dçç@HçjíìjçW kçÀçÇ oívç

SkçÀ Dçv³ç yççlç çÆpçmçkçÀçÇ ®ç®çç& Fmç uçíKç cçW vçnçR kçÀçÇ iç³ççÇ nÌ Jçn nÌ
çÆyçvçç çÆkçÀmççÇ DçHçmì̂çÇcç kçíÀ çÆkçÀmççÇ YççÇ cççÌpçÓoç kçíÀyçuç vçíìJçkç&À Hçj DççF&HççÇ-ìçÇJççÇ
DççÌj çÆ[çÆpçìuç JççÇçÆ[³ççí mçíJçç Òçoçvç kçÀjvçí kçÀçÇ mççÇSìçÇDççF&³çÓSmç kçÀçÇ #çcçlçç~
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mççÇSìçÇDççF&³çÓSmç, mççÇSìçÇJççÇ vçíìJçkç&À DççÌj kçíÀyçuç Dçç@HçjíìjçW mçí pçáæ[í
mçYççÇ cççcçuççW Üçjç mççÇSìçÇ-5 vçíìJçkç&À kçíÀ çÆuçS 99.99 HçÀçÇmçoçÇ Yçjçímçícçbolçç
kçÀçí oMçç&lçç nÌ~ mççÇSìçÇDççF&³çÓSmç kçíÀ HççÇsí mçYççÇ uççíiç kçíÀyçuç Dçç@Hçjíìj nQ pççí
çÆkçÀ Fmç GHçç³ç kçÀçÇ Kççípç cçW ncççjí mçnYççiççÇ jní nQ~ FvçcçW kçáÀs vçiçjçW kçíÀ nQ,
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