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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.
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The two major
issues that contribute
to this are:
Affordability  and
Technology. Co-axial
CATYV 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°7

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

T TEAt o S
T Ty S 2, 9
T qEAE T amie

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-5AND 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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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.
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Fig. 1: Existing CAT-5 networks with Fiber, Media Converters(MC) and Unmanaged Switches
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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
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Interactive Video services like Pay Per View,
Video-on-Demand, Gaming, Video-
Conferencing, On-line Shopping must be made
available in the network.
The CAT-5 network deployment must be
aligned and along with CATV network
deployment.
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.
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 RO, 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
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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

AUy FeaF &1 Fed T Y Farad 31 [oiaan Jard Jrey
T AT ST Gl

AU, ST F T S =l 3R S
 for wiger Fudi-u O #1 ST FE ¢l Sudhy , 38R
T F U o ©, SWiE Qudd 29k, M dfear
feferad & fw s B1 Wudky SR FUddr T3 w9 F (3%
3qed F T H U G A ) A IR S Sy
Fareit F fw T defasd Yo R g

AUdiEr SeTEm, T AT S g wfad T
AT 81 FAed S ©SUs W fefeal o 1 § 9% SRl a9
T fefear & T 81 S & SIS 9 SR 37T 2 ©
q difear S T Yefasy o o # T 9w

T SMHIRT TaT & TH FR § 99 7 gue
I fFF g ST AfEE F AR AR =
0% U dedemeauy 3T § dud-y | SEm |
T FACT SISTEM SR F &7l 81 7% udiengqug

Add the
} CATIUS Head-

Y=l

= Cabile
Interface

Bl
Canmrel
Syilan

_

—
Replace/Add ?
the [=/{a] E
C-Switch

Cable
Interface

Fig.2: Add Catius Head-end. Selectively add C-Switches at critical destinations
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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
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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
listens to all the traffic 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 1is about bringing 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. B
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