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DELIVERING
BROADBAND OVER
AN EXISTING CATV

NETWORK
With Inputs From Piyush Dedhia

Of Optilink

PART 1
Indian consumers receive their monthly Cable

TV Service at an extremely low cost. The service
includes more than 200 digitally encrypted TV
Channels for a monthly fee that averages less than
` 250 per consumer, countrywide. While this is good
news for consumers, Cable TV networks which
deliver the service get a very low Average Return Per
User (ARPU) on their investment. For years Cable
TV networks and even DTH platforms have tried
hard to induce consumers to pay more. However,
there is a strong consumer resistance to higher
monthly Cable TV revenues.

BROADBAND
Interestingly, consumers will happily pay

` 600 per month or more for monthly Broadband
connectivity. Clearly if a Cable network can also
deliver Broadband to its subscribers, the network can
triple its monthly (ARPU) revenues!  As proof of this,
one of India's largest MSOs - Hathway has indicated
in its financials that more than 50% of its revenue
comes from just 30% of its customers who subscribe
to Hathway's Broadband service!

Clearly, Cable TV provides an excellent entry
into consumers' homes. However Broadband
provides the financial rewards.

BROADBAND DELIVERY
Broadband can be delivered on an existing

Cable TV network using either:
i. CWDM
ii. Cable Modems

This article (Part 1) will provide an overview
of the CWDM Technology and how it can be used to
deliver Broadband on existing Cable TV Networks.

maaOjaUda saIeTIvaI
naoTvak- pr ba`a^DbaOMD

kI iDilavarI
Aa^piTilaMk ko pIyaUYa DoiDyaa ko [napuT ko saaqa

Baaga 1Baaga 1Baaga 1Baaga 1Baaga 1
BaartIya ]pBaao@taAaoM kao baohd kma maUlya pr maaisak kobala TIvaI

saovaa p`aPt hao rhI hO.[samaoM doSaBar maoM AaOsatna 250 Épyao p`it ]pBaao@ta
p`it maah sao BaI kma dr pr 200 sao AiQak iDijaTlaI einËPToD TIvaI
caOnala Saaimala hO.halaaMik yah ]pBaao@taAaoM ko ilae AcCI Kbar hO̧
jabaik kobala TIvaI naoTvak- jaao ik Apnao saovaa kI iDilavarI krto hOM ]nhoM
Apnao inavaoSa pr kafI inamna p`it ]pBaao@ta AaOsat irTna- ³eAarpIyaÚ
p`aPt haota hO.vaYaao-M sao kobala TIvaI naoTvak- AaOr yahaM tk ik DITIeca
PlaoTfama-̧  ]pBaao@taAaoM kao AiQak Baugatana krnao kao pòirt krnao ko
ilae kD,I maohnat krto rho hOM.halaaMik ]cca maaisak kobala TIvaI rajasva
kao laokr yahaM pr ]pBaao@taAaoM ka p`itraoQa doKnao kao imalaa.
ba`a ^DbaO MDba`a ^DbaO MDba`a ^DbaO MDba`a ^DbaO MDba`a ^DbaO MD

]llaoKnaIya hO ik ]pBaao@ta KuSaI–KuSaI 600 Épyao yaa [sasao
AiQak p̀it maah bàâDbaOMD knaoi@TivaTI ko ilae doto hOM.spYTt: yaid ek
kobala naoTvak- Apnao ]pBaao@taAaoM kao kobala naoTvak- pr bàâDbaOMD kI BaI
iDilavarI krta hO tao naoTvak- ApnaI maaisak ³eAarpIyaÚ  rajasva kao
itgaunaa kr sakta hO² [sako sabaUt ko $p maoM Baart ko sabasao baD,o emaesaAao maoM
sao ek–hoqavao nao ApnaI iva<aIya isqait maoM saMkot idyaa hO ik ]sako rajasva ko
50 p̀itSat sao AiQak kI p̀aiPt ]sako ]pBaao@taAaoM ko maa~ 30 p̀itSat sao
p̀aPt haotI hO ijanhaoMnao ik hoqavao kI bàâDbaOMD saovaa kao sabsaËa[ba ikyaa hO²

spYTtyaa kobala TIvaI ]pBaao@taAaoM ko GaraoM maoM ek bahut AcCa
p`vaoSa p`dana krta hO.halaaMik ba`a^DbaOMD iva<aIya purskar p`dana krta hO.
ba`a ^DbaO MD iDilavarIba`a ^DbaO MD iDilavarIba`a ^DbaO MD iDilavarIba`a ^DbaO MD iDilavarIba`a ^DbaO MD iDilavarI

maaOjaUda kobala TIvaI naoTvak- pr ba`a^DbaOMD kI iDilavar [namaoM sao
iksaI ka [stomaala krko ikyaa jaa sakta hO:
i. saIDblaUDIema
ii. kobala maâDma

yah laoK ³Baaga 1´ saIDblaUDIema tknaIkI ka Avalaaokna p`dana
kr rha hO AaOr maaOjaUda kobala TIvaI naoTvak- pr ba`a^DbaOMD kI iDilavarI ko
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Approximate prices of commercially available
products are also indicated.

WHAT IS CWDM?
Most Indian Cable TV Networks

already use Optical Fibre along their trunk
line. Cable TV signals are delivered through
Optic Fibre usually at 1310 nm or at 1550
nm wavelengths. If  necessary, both
wavelengths can be used simultaneously
on the same fibre without interference. This
is similar to the use of multiple frequencies
in Analog Cable TV to deliver almost 100
TV channels simultaneously on the same
coaxial cable. Use of 2 different
wavelengths (e.g. 1310 nm and 1550 nm)
simultaneously is referred to as
"Multiplexing". Since the signal is divided
over 2 or more wavelengths, it is referred to
as Wavelength Division Multiplexing
(WDM).

It is possible to carry not just 2, but
many more wavelengths along the same
Optic Fibre.
CWDM

It is quite easy and inexpensive to
carry multiple wavelengths separated by 20
nm from each other on the same fibre. When
a spacing of 20nm is used, it is referred to
as Coarse Wavelength Division
Multiplexing (CWDM).

Table 1 indicates the 18 different
wavelengths or carriers that can be used
with CWDM.

CWDM equipment uses inexpensive
lasers which can be manufactured in bulk.

As a result CWDM does not use Optical
Amplifiers for extending the range. Wherever
necessary, the CWDM signal is simply converted to
an electrical signal and fed to another laser
transmitter.
BLOCK DIAGRAM

Figure 1 indicates a block diagram for CWDM
system that can be added to an existing, Cable TV
Optical Fibre network.

CATV SECTION
The existing Cable TV signals continue to run

at either 1310 nm or 1550 nm.

CWDM
Nominal
Central

Wavelengths
(nm)
1271
1291
1311
1331
1351
1371
1391
1411
1431
1451
1471
1491
1511
1531
1551
1571
1591
1611

Table 1:
Wavelengths

Used For
CWDM

ilae [saka kOsao [stomaala ikyaa jaa sakta hO.vyavasaaiyak $p sao ]plabQa
]%padaoM kI Anaumaainat kImat ka BaI saMkot ikyaa jaa rha hO.

saIDblaUDIema @yaa hOÆsaIDblaUDIema @yaa hOÆsaIDblaUDIema @yaa hOÆsaIDblaUDIema @yaa hOÆsaIDblaUDIema @yaa hOÆ
AiQaktr BaartIya kobala TIvaI naoTvak- phlao hI

Apnao T/Mk laa[na ko saaqa AâpiTkla fa[bar ka [stomaala kr
rho hOM.kobala TIvaI isaganalaaoM kao AâpiTk fa[bar kI sahayata
sao AamataOr pr 1310 nm yaa 1550 nm vaobalaoMqa kI sahayata
sao iDilavar ikyaa jaata hO.yaid ja$rI hao tao daonaaoM vaobalaoMqa ka
[stomaala ibanaa iksaI hstxaop ko samaana fa[bar pr eksaaqa
[stomaala ikyaa jaa sakta hO.yah samaana kao–ei@sayala kobala
pr eksaaqa lagaBaga 100 TIvaI caOnalaaoM kI iDilavarI ko ilae
enaalaâga kobala TIvaI maoM k[- ÍI@vaoMisayaaoM ko [stomaala kI trh
hO.2 iBanna vaobalaoMqa ³jaOsao 1310 nm AaOr 1550 nm´ ko
[stomaala kao eksaaqa ‘malTIPlaoi@saMga’ ko $p maoM ]llaoK ikyaa
jaata hO.caUMik isaganala kao 2 yaa AiQak vaobalaoMqaaoM maoM ivaBaaijat
ikyaa jaata hO [sao vaobalaoMqa iDivajana malTIPlaoi@saMga ³DblaUDIema´
ko $p maoM ]llaoK ikyaa jaata hO.

yah saMBava hO ik na isaf- 2 bailk samaana Aa^piTk
fayabar ko saaqa k[- AaOr vaobalaoMqaaoM kao kOrI ikyaa jaae.
saIDbla UDIemasaIDbla UDIemasaIDbla UDIemasaIDbla UDIemasaIDbla UDIema

yah bahut Aasaana va sasta hO ik samaana fa[bar pr
ek dUsaro sao 20 nm Wara ivaBa@t k[- vaobalaoMqa kao kOrI
ikyaa jaae.jaba 20 nm kI spoisaMga ka [stomaala ikyaa
jaata hO tao [sao kao-sao vaobalaoMqa iDivajana malTIPlaoi@saMga
³saIDblaUDIema´ ko $p maoM ]llaoK ikyaa jaata hO.
Tobala 1¸ 18 iBanna vaobalaoMqa yaa kOiryar ka saMkot kr rha hO
ijasaka [stomaala saIDblaUDIema ko saaqa ikyaa jaa sakta hO.

saIDblaUDIema ]pkrNa sastI laosaraoM ka ]pyaaoga krta
hO ijasaka ]%padna qaaok maoM ikyaa jaa sakta hO.

pirNaamasva$p saImaa ka ivastar krnao ko ilae saIDblaUDIema
Aa^piTkla emaiPlafayar ka [stomaala nahIM krta hO.jaba BaI ja$rt hao
saIDblaUDIema isaganalaaoM kao AasaanaI sao [lao@T/Ikla isaganala maoM pirvait-t
krko ek Anya laojar T/aMsamaITr maoM foD ikyaa jaata hO.
blaa^k Da^yaga`amablaa^k Da^yaga`amablaa^k Da^yaga`amablaa^k Da^yaga`amablaa^k Da^yaga`ama

ica~ 1 saIDblaUDIema isasTma ko ilae blaa^k Da^yaga`ama ka saMkot
krta hO ijasao ik maaOjaUda kobala TIvaI Aa^piTkla fayabar naoTvak- pr
Saaimala ikyaa jaa sakta hO.
saIeTIvaI BaagasaIeTIvaI BaagasaIeTIvaI BaagasaIeTIvaI BaagasaIeTIvaI Baaga

maaOjaUda TIvaI isaganala 1310 nm yaa 1550 nm maoM sao iksaI pr
saMcaalana kao jaarI rK sakto hOM.
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If the total distance between the initial sending
point and the final receiving point does not require
Optical Repeaters (EDFA
amplifiers), then 1310 nm
can be used for Cable TV
signals. 1310 nm of course
provides an excellent, low
cost solution but it  is
restricted to transmission
over a distance of
approximately 30-35 Kms.

On the other hand
use of 1550 nm for Cable
TV delivery, permits the
use of Optical Amplifiers
(EDFA) which can
effectively extend the
transmiss ion range
almost indefinitely. A
1550  nm system
deploying EDFAs will
also require a much more
expensive  external ly
modulated transmitter
at  the ini t ia l  sending
point.

DATA TRANSMISSION
As indicated in

Figure 1, data can simply
be added on to the existing
system at a different
wavelength.

Just as 2 or more RF
TV Channels can be
combined on a coaxial
cable using a channel
combiner, multiple optical
wavelengths can be
combined using a
"Multiplexer" (also called
"MUX") as shown in
Figure 1.

After the multiple
wavelengths are
combined they can
be transmitted
simultaneously along a
single optical fibre without interference.

p`arMiBak Baojanao ko sqaana AaOr AMitma irsaIivaMga sqaana ko baIca
yaid kula dUrI ko ilae Aa^piTkla iripTr ³[-DIefe emaiPlafayar´ kI

ja$rt nahIM haotI hO̧  tao kobala TIvaI
isaganalaaoM ko ilae 1310 nm ka
[stomaala ikyaa jaa sakta hO.1310
nm inaiScat $p sao ]%kRYT inamna
laagat vaalaa ]paya p`dana krta hO
laoikna yah T/aMsamaISana kao lagaBaga
30–35 iklaaomaITr kI dUrI tk
saIimat krta hO.
jabaik dUsarI Aaor kobala TIvaI
iDilavarI ko ilae 1550 nm ka
[stomaala Aa^piTkla emaiPlafayar
³[-DIefe´ ko [stomaala kI Anaumait
dota hO jaao ik p`BaavaSaalaI trIko sao
T/aMsamaISana kao lagaBaga AMtihna dUrI
tk baZ,ata hO.1550 nm isasTma
ko ilae lagao [-DIefe ko p`arMiBak
Baojanao ko sqaana pr ApoxaakRt
A%yaiQak mahMgao maa^DulaoToD T/aMsamaITr
kI BaI ja$rt haotI hO.
DoTa T/a MsamaISanaDoTa T/a MsamaISanaDoTa T/a MsamaISanaDoTa T/a MsamaISanaDoTa T/a MsamaISana
jaOsaa ik ica~ 1 maoM saMkot ikyaa gayaa
hO ik DoTa kao ivaiBanna vaobalaoMqa pr
maaOjaUda isasTma pr AasaanaI sao Saaimala
ikyaa jaa sakta hO.
maa~ 2 yaa AiQak Aaref TIvaI
caOnalaaoM kao caOnala ka^mbaa[nar ka
[stomaala krko kaoei@sayala kobala
pr saMyau@t ikyaa jaa sakta hO̧  jabaik
malTIpla Aa^piTkla vaobalaoMqa kao
‘malTIPlaoi@saMga’ ³ijasao ‘emayaUe@sa’
BaI kha jaata hÓ  ka [stomaala krko
saMyau@t ikyaa jaa sakta hO jaOsaaik
ica~ 1 maoM idKayaa gayaa hO.
ivaiBanna vaobalaoMqa ko saMyau@t haonao ko
baad ]nhoM ibanaa iksaI hstxaop ko isaMgala

AâpiTkla fa[bar ko saaqa eksaaqa T/aMsamaIT ikyaa jaa sakta hO.
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IP MULTICASTING
If necessary, a third service such as an IP

multicast signals can also be simultaneously
delivered on the same optical fibre of the cable TV
network. The IP multicast signal will require a
separate wavelength. Since CWDM can
accommodate upto 18 different wavelengths (See
Table 1), 18 different services can be simultaneously
carried on the Cable TV Network's optical fibre. If
necessary, multiple wavelengths can be allocated for
a much-in-demand service such as Broadband
delivery.

If IP multicasting is not required, some of the
18 wavelengths need not be used or they could be
reallocated for broadband delivery.

CREATING REMOTE HEADENDS
IP Multicasting can be used to transmit digital

IP signals from one digital Headend to a single or
multiple remote locations. As an example, an MSO
who sets up a digital Headend in Mumbai can
transmit the output of the entire digital Headend to
any other location such as Pune & Nasik, using IP
multicasting. At the sending point no additional
equipment needs to be installed at the digital
Headend as long as the digital Headend uses the IP
format for all its digital interfacing. (An IP interface
is used by almost all modern Digital Headends).

The IP (Internet Protocol) signal is simply
added on to a CWDM System at designated
wavelengths.

On the receiving end and Edge QAM
Modulator receives the incoming IP signal and
creates a complete Cable TV digital signal, ready for
distribution to Last Mile Owners (LMOs) or even
directly to end consumers.

Single Edge QAM Modulator will recreate 45-
60 digital Cable TV channels. Edge QAM Modulator
prices very significantly but are typically available
around ` 3 to 3.5 lakhs.

Hence using IP Multicasting and Edge QAM
Modulators, an entire digital Headend can be
recreated at any remote location.

RECEIVING END
As indicated in Figure 1, at the receiving end

the optical fibre is terminated into a De-Multiplexer
(DEMUX) which effectively separates the different
optical wavelengths and redirects each wavelengths
to its appropriate receiver.

Aa[-pI malTIkaisTMgaAa[-pI malTIkaisTMgaAa[-pI malTIkaisTMgaAa[-pI malTIkaisTMgaAa[-pI malTIkaisTMga
yaid ja$rI hao tao kobala TIvaI naoTvak- ko samaana Aa^piTkla

fa[bar pr Aa[-pI malTIkasT isaganalaaoM jaOsaI tIsarI saovaa kao BaI eksaaqa
iDilavar ikyaa jaa sakta hO.Aa[-pI malTIkasT isaganala ko ilae Alaga
vaobalaoMqa kI ja$rt haogaI.caUMik saIDblaUDIema 18 iBanna vaobalaoMqaaoM ³Tobala 1
doKoḾ  kao samaayaaoijat kr sakta hO̧  18 iBanna saovaaAaoM kao kobala TIvaI
naoTvak- ko AâpiTkla fa[bar pr eksaaqa kOrI ikyaa jaa sakta hO.yaid
ja$rI hao tao ivaiBanna vaobalaoMqa kao ba`a^DbaOMD iDilavarI jaOsaI AiQak maaMga
vaalaI saovaa ko ilae AabaMiTt ikyaa jaa sakta hO.

yaid Aa[-pI malTIkaisTMga kI ja$rt nahIM hO tao 18 vaobalaoMqa maoM sao
kuC ko [stomaala kI ja$rt nahIM hO yaa ba`a^DbaOMD iDilavarI ko ilae ]naka
puna-AavaMTna ikyaa jaa sakta hO.
irmaa oT hoDeMD banaanaairmaa oT hoDeMD banaanaairmaa oT hoDeMD banaanaairmaa oT hoDeMD banaanaairmaa oT hoDeMD banaanaa

Aa[-pI malTIkaisTMga ka [stomaala ek iDijaTla hoDeMD sao ekla
yaa iBanna dUrsqa sqalaaoM sao iDijaTla Aa[-pI isaganalaaoM kao T/aMsamaIT krnao maoM
ikyaa jaa sakta hO.]dahrNa ko ilae ek emaesaAao ijasanao ik mauMba[- maoM
Apnaa iDijaTla hoDeMD sqaaipt ikyaa hO vah Aa[-pI malTIkaisTMga ka
[stomaala krko puNao yaa naaisak jaOsao iksaI Anya xao~ kao pUro iDijaTla
hoDeMD ko Aa]TpuT kao T/aMsamaIT kr sakta hO.p`arMiBak ibaMdu pr
iDijaTla hoDeMD pr iksaI Aitir@t ]pkrNa kI tba tk ja$rt nahIM
haogaI jaba tk ik iDijaTla hoDeMD Apnao saBaI iDijaTla [MTrfosa ³ek
Aa[-pI [MTrfosa ka [stomaala lagaBaga saBaI AaQauinak iDijaTla hoDeMD
Wara ikyaa jaa rha hÓ  ko ilae Aa[-pI fa^rmaoT ka [stomaala krta hao.

Aa[-pI ³[MTrnaoT p`aoTaoka^la´ isaganala¸ naaimat vaobalaoMqa pr
saIDblaUDIema isasTma maoM Saaimala haota hO.

irsaIivaMga AMt pr AaOr eja @yaUeema maâDulaoTr Aanao vaalaI Aa[-pI
isaganala kao irsaIva krta hO AaOr ek pUNa-tyaa kobala TIvaI iDijaTla
isaganala ka inamaa-Na krta hO̧  jaao ik laasT maa[la Aaonasa- ³elaemaAaó  yaa
yahaM tk ik AMitma kao saIQao ivatrNa ko ilae tOyaar rhta hO.

isaMgala eja @yaUeema maâDulaoTr 45–60 iDijaTla kobala TIvaI caOnalaaoM
kao ifr sao banaato hOM.eja @yaUeema maâDulaoTr ka maUlya baohd ]llaoKnaIya hO
laoikna AamataOr pr 3 sao 3.5 laaK Épyao ko Aasapasa ]plabQa hO.

[sailae Aa[-pI malTIkaisTMga AaOr eja @yaUeema maa^DulaoTsa- ka
[stomaala krko ek pUro iDijaTla hoDeMD kao iksaI BaI dUr sqala pr ifr
sao sqaaipt ikyaa jaa sakta hO.
irsaIivaMga eMDirsaIivaMga eMDirsaIivaMga eMDirsaIivaMga eMDirsaIivaMga eMD

jaOsaa ik ica~ 1 maoM saMkot ikyaa gayaa hO ik irsaIivaMga AMt pr
AâpiTkla fa[bar¸ DI–malTIPlao@sar ³DI[-emayaUe@sa´ maoM  samaaPt haota hO
jaao ik p̀BaavaSaalaI trIko sao ivaiBanna AâpiTkla vaobalaoMqa kao Alaga krta hO
AaOr p̀%yaok vaobalaoMqa kao [sako ]pyau@t irsaIvar kao rIDayaro@T krta hO.
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MUX - DEMUX
The Multiplexer and De-Multiplexer are both

passive devices. They do not amplify or alter the
optical signals in anyway. As a result they have an
extremely wide bandwidth. Most Multiplexers and
De-Multiplexers will support 1 GB/s to 40 GB/s (1
GB/s = 1 Giga Bits Per Second).

An 8 channel Multiplexer costs approximately
` 27,000. A De-Multiplexer costs a similar amount.
Hence Multiplexer + De-Multiplexer pair represents
a total cost of ` 54,000.

If only 4 channels (4 wavelengths) are required
a Multiplexer - De-multiplexer pair costs just
` 27,000.

DATA I/O DEVICE
Data is fed into the multiplexer using Small

Form-factor Pluggable (SFP) Modules.
Each SFP is effectively an optical transmitter

+ receiver (Trans-Receiver). Each SFP will transmit
data at any one of the wavelengths indicated in the
Table 1. Simultaneously the SFP will also receive
data any other wavelength indicated in Table 1. Since
the wavelengths for transmitting and receiving are
different, there is no interference between the
incoming and outgoing data streams.

Each SFP is an active device. It requires power
for its operation. The SFP is in turn connected to
either a Fibre Switch or Media Converters.

Similar to media converters, SFPs are available
based on the distance over which they will transmit
and receive data.
 A 40 km SFP costs approximately ̀  5,500 each
 A 80 km SFP costs approximately ̀  8,000 each
 A 120 km SFP costs approximately ` 11,000

each
Keep in mind that SFPs need to be deployed in

pairs. For every SFP transmitting at Location 1 (in

emayaUe@sa – DI[-emayaUe@saemayaUe@sa – DI[-emayaUe@saemayaUe@sa – DI[-emayaUe@saemayaUe@sa – DI[-emayaUe@saemayaUe@sa – DI[-emayaUe@sa
malTIPlao@sar AaOr DI–malTIPlao@sar daonaaoM pOisava ]pkrNa hO.yao

iksaI BaI $p maoM Aa^piTkla isaganalaaoM kao emaiPlafa[- yaa badlato nahIM
hOM.pirNaamasva$p ]naka baOMDivaD\qa A%yaMt vyaapk haota hO.AiQaktr
malTIPlao@sar AaOr DI malTIPlao@sar 1 GB/s sao 40 GB/s ³1 GB/s
= 1 Giga Bits Per Second´ kao sapao-T krta hO.

8 caOnala malTIPlao@sar kI laagat lagaBaga 27¸000 Épyao haotI
hO.ek DI–malTIPlao@sar kI laagat BaI lagaBaga [tnaI hI haotI hO.[sailae
malTIPlao@sar DI–malTIPlao@sar jaaoD,o ka kula maUlya 54¸000 Épyao haota hO.

yaid isaf- 4 caOnalaaoM ³4 vaobalaoMqa´ kI ja$rt hO tao malTIPlao@sar
DI–malTIPlao@sar jaaoD,o ka maUlya maa~ 27¸000 Épyao haogaa.
DoTa Aa[-ÀAao ]pkrNaDoTa Aa[-ÀAao ]pkrNaDoTa Aa[-ÀAao ]pkrNaDoTa Aa[-ÀAao ]pkrNaDoTa Aa[-ÀAao ]pkrNa

DoTa kao smaa^la fa^ma- fO@Tr Plagaobala ³esaefpI´ maa^D\yaUlsa ka
[stomaala krko malTIPlao@sar maoM foD krto hOM.

p`%yaok esaefpI p`BaavaI $p sao ek Aa^piTkla T/aMsamaITr +
irsaIvar ³T/aMsa irsaIvar´ hO.p`%yaok esaefpI Tobala 1 maoM saMkot ikyao gayao
vaobalaoMqa maoM sao iksaI ek pr DoTa T/aMsamaIT krta hO. saaqa hI esaefpI¸
Tobala 1 maoM saMkot iksaI Anya vaobalaoMqa pr DoTa BaI irsaIva krogaa.caUMik
irsaIivaMga AaOr T/aMsamaIiTMga ko ilae vaobalaoMqa iBanna haota hO [sailae AanaovaalaI
AaOr jaanaovaalaI DoTa sT/Ima ko baIca kao[- hstxaop nahIM haota.

p̀%yaok esaefpI ek saiËya ]pkrNa hO.[sako saMcaalana ko ilae
[sakao pa^var kI ja$rt haotI hO.[sako badlao esaefpI yaa tao fa[bar
svaIca sao yaa maIiDyaa knva-Tr sao knao@T krta hO.

maIiDyaa knva-Tr kI BaaMit esaefpI dUrI ko AaQaar pr ]plabQa
haota hO ijanhoM ik ]nhoM T/aMsamaIT AaOr DoTa irsaIva krnaa hO.
 ek 40 iklaaomaITr esaefpI kI laagat lagaBaga 5¸500 Épyao p̀it
 ek 80 iklaaomaITr esaefpI kI laagat lagaBaga 8¸000 Épyao p̀it
 ek 120 iklaaomaITr esaefpI kI laagat lagaBaga 11¸000 Épyao

p̀it
[sa baat kao Qyaana maoM rKoM ik esaefpI kao jaaoD,o maoM lagaanao kI

ja$rt hO.laaokoSana 1³ica~ 1 maoḾ  p`%yaok esaefpI T/aMsamaIiTMga ko ilae
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Figure 1) must be supported by an SFP receiving in
Location 2. Hence SFPs are usually bought in pairs
and the cost of a pair twice the cost indicated above.

The costs indicated above are for SFPs
supporting data speeds of upto 1GB/s.

CATV I/O DEVICES
No special CATV input/output devices are

necessary. To send (or launch) the optical signal a
CATV Optical Transmitters required. The transmitter
will operate at either 1310 nm or 1550 nm as
discussed earlier.

The CATV receiver will be a regular Cable TV
Optical Node.

IP I/O DEVICE
Multicasting IP transmissions can also be

accommodated on the same system along with Cable
TV and Data / Broadband Signals.

IP Encoders, typically used at all digital
Headends are ideal IP I/O devices. While the price
of IP Encoders is gradually falling, the current
price for MPEG-2 encoders ranges from ` 1 lakhs
to  1 .5  lakhs  for  a  unit  containing 4  Video
Encoders.

TRANSMISSION DISTANCES
Figure 1 and the details indicated so far

explain how Cable TV + Broadband/Data + IP
Multicasting Signals can be simultaneously carried
from Point A to Point B on the trunk of an existing
Cable TV Optic Fibre Network. The Sending and
Receiving points could be separated by distances of
even 120 Kms, depending on the transmission
capability of the SFPs & EDFAs used.

For Cable TV Applications, use of 1310 nm
Optical Signals will limit the distance to approx. 35
km.

For larger distances, it will be necessary to
optically amplify the CATV signal along the fibre
using EDFA optical amplifiers. This is possible only
for operation at 1550 nm and the use of an externally
modulated (expensive) optical transmitter at the
sending point.

INTERMEDIATE DISTRIBUTION
Often it may be necessary to even supply

signals at some point between Location A & Location
B to provide for intermediate (in-between)
distribution of signals. In such cases, an Optical

laaokoSana 2 maoM esaefpI irsaIivaMga Wara inaiScat $p sao samaqa-na ikyaa
jaanaa caaihe.[sailae esaefpI kao AamataOr pr jaaoD,o maoM KrIda jaata hO
AaOr jaaoD,o ka maUlya }pr saMkot idyao gayao maUlya ko daogaunaa haotI hO.

esaefpI ko ilae }pr batayaa gayaa maUlya 1 GB/s tk kI
DoTa spID ka samaqa-na krta hO.
saIeTIvaI Aa[-ÀAao ]pkrNasaIeTIvaI Aa[-ÀAao ]pkrNasaIeTIvaI Aa[-ÀAao ]pkrNasaIeTIvaI Aa[-ÀAao ]pkrNasaIeTIvaI Aa[-ÀAao ]pkrNa

iksaI trh ko ivaSaoYa saIeTIvaI [napuTÀAa]TpuT ]pkrNa kI
ja$rt nahIM hO.Aa^piTkla isaganala kao Baojanao ³yaa laa^nca´ ko ilae
saIeTIvaI Aa^piTkla T/aMsamaITr kI ja$rt haotI hO.T/aMsamaIT yaa tao
1310 nm yaa 1550 nm maoM sao iksaI pr saMcaalana krogaa ijasakI cacaa-
phlao kI jaa caukI hO.

saIeTIvaI irsaIvar ek inayaimat kobala TIvaI AâpiTkla naaoD haogaa.
Aa[-pI 1ÀAao ]pkrNaAa[-pI 1ÀAao ]pkrNaAa[-pI 1ÀAao ]pkrNaAa[-pI 1ÀAao ]pkrNaAa[-pI 1ÀAao ]pkrNa

malTIkaisTMga Aa[-pI T/aMsamaISana kao kobala TIvaI AaOr DoTaÀbàâDbaOMD
isaganalaaoM ko saaqa samaana isasTma pr samaayaaoijat ikyaa jaa sakta hO.

Aa[-pI [nakaoDsa- AamataOr pr saBaI iDijaTla hoDeMD maoM [stomaala
ikyaa jaata hO̧  ek AadSa- Aa[-pI Aa[-ÀAao ]pkrNa hO.halaaMik
Aa[-pI [nakaoDsa- ko maUlya maoM QaIro–QaIro kmaI Aa rhI hO̧  maaOjaUda maoM
emapI[-jaI–2 [nakaoDsa- ka maUlya 1 laaK Épyao sao laokr 4 vaIiDyaao
[nakaoDsa- ko saaqa ek yaUinaT ka maUlya 1.5 laaK Épyao hO.
T/a MsamaISana dUrIT/a MsamaISana dUrIT/a MsamaISana dUrIT/a MsamaISana dUrIT/a MsamaISana dUrI

ica~ 1 AaOr Aba tk batayao gayao ivastRt jaanakarI saMkot krto hOM
ik iksa trh kobala TIvaI va ba`a^DbaOMDÀDoTa va Aa[-pI malTIkaisTMga
isaganalaaoM kao eksaaqa maaOjaUda kobala TIvaI Aa^piTk fa[bar naoTvak- ko
T/Mk pr Pvaa[MT e sao Pvaa[MT baI tk kOirD ikyaa jaata hO.Baojanao vaalao
AaOr p`aPt krnao vaalao Pvaa[MT [stomaala esa[-pI va [-DIeffe kI
T/aMsamaISana xamata pr inaBa-r krto hue yahaM tk ik 120 iklaaomaITr kI
dUrI Wara Alaga hao sakto hOM.

kobala TIvaI AavaodnaaoM ko ilae 1310 nm Aa^piTkla isaganala
dUrI kao lagaBaga 35 iklaaomaITr tk saIimat krto hOM.

baD,I dUrI ko ilae [-DIefe AâpiTkla emaiPlafayar ka [stomaala
fayabar ko saaqa saIeTIvaI isaganala kao Aa^piTklaI emaiPlafa[- krnaa
ja$rI hO.yah Baojanao vaalao Pvaa[MT pr e@saTna-laI maa^DulaoToD ³mahMgaó
Aa^piTkla T/aMsamaITr ko [stomaala AaOr 1550 nm pr saMcaalana ko ilae
hI saMBava hO.
maQyavatI- ivatrNamaQyavatI- ivatrNamaQyavatI- ivatrNamaQyavatI- ivatrNamaQyavatI- ivatrNa

p`aya: yah ja$rI hao jaata hO ik isaganala ko maQyavatI- ³baIca maoḾ
ivatrNa ko ilae sqaana e va sqaana baI p`dana krnao ko baIca kuC Pvaa[MT pr
yahaM tk kI isaganala kI AapUit- kI jaae.[sa maamalao maoM maQyavatI- sqalaaoM

BROADBAND OVER CATV

106



SATELLITE & CABLE TV AUGUST 2014SATELLITE & CABLE TV AUGUST 2014

Add/Drop Multiplexer (OADM) is deployed at the
intermediate location.

Figure 2 indicates a
system that provides not
only point to point
transmissions but also
distribution of signals at
an intermediate location
C.

OADM
The OADM is

different from a
multiplexer.

The OADM
performs the following
functions simultaneously:
i. Receives a

multiplexed optical
signal consisting of
CATV + Data + IP.

ii. Onward Transmits
a multiplex signal
of CATV + Data +
IP.

iii. Permits tapping of
any of the CATV,
Data and IP Signals.
Conceptually this is
similar to a RF 'Tap
Off' which takes out
the small
percentage of the
main signal for use
locally.

iv. If required, remove
the CATV or Data
or IP signals at
location B.

v. Insertion of new
CATV or Data or IP
signals at the
intermediate point.
If  the cable TV

optical signal needs to be
amplified using an
external EDFA amplifier,
this can be easily done with an OADM as indicated

pr Aa^piTkla Saaimala D/a^p malTIPlao@sar ³AaoeDIema´ kao lagaayaa jaata
hO.

ica~–2 ek isasTma ka saMkot
kr rha hO jaao ik na isaf- Pvaa[MT–TU–
Pvaa[MT T/aMsamaISana p̀dana kr rha hO
bailk maQyavatI- sqala saI pr isaganalaaoM
ka ivatrNa BaI kr rha hO.
AaoeDIemaAaoeDIemaAaoeDIemaAaoeDIemaAaoeDIema

AaoeDIema¸ malTIPlao@sar sao
Alaga haota hO.

AaoeDIema inamna kayaao-M ka
eksaaqa p`dSa-na krta hO:
1. saIeTIvaI va DoTa va Aa[-pI
ko eksaaqa vaalao malTIPlao@sD
AâpiTkla isaganala kao irsaIva krta
hO.
2. saIeTIvaI va DoTa va Aa[-pI
ko malTIPlao@sa isaganala kao Aagao
phuMcaata hO.
3. saIeTIvaI¸ DoTa va Aa[-pI
isaganalaaoM ko iksaI ko TOipMga kI
Anaumait dota hO.AvaQaarNaa ko
mautaibak yah Aaref TOp Aa^f ko
samaana hO jaao ik sqaanaIya [stomaala ko
ilae mau#ya isaganala ko kuC p`itSat
kao lao laota hO.
4. yaid ja$rt hao tao sqala baI
pr saIeTIvaI yaa DoTa yaa Aa[-pI
isaganala kao hTa doM.
5. maQyavatI- Pvaa[MT pr nayao
saIeTIvaI yaa DoTa yaa Aa[-pI isaganala
kao Saaimala krnaa.

yaid kobala TIvaI AâpiTkla
isaganala kao e@saT-nala [-DIefe
emaiPlafayar ka [stomaala krko
emaiPlafa[D krnao kI ja$rt hao tao

eosaa ica~–2 maoM saMkot ikyao gayao AaoeDIema ko saaqa AasaanaI sao ikyaa jaa

BROADBAND OVER CATV

107



SATELLITE & CABLE TV AUGUST 2014SATELLITE & CABLE TV AUGUST 2014

in Figure 2. The OADM is used to remove the
incoming CATV signal, feed it to an EDFA and re-
insert it through the OADM.

The OADM is a passive device and therefore
exhibits a wide (1 GB/s), similar bandwidth as
multiplexers and de-multiplexers.

OADM PRICE
The OADM provides multiple options

depending on requirements of the particular system.
The OADM therefore has a modular construction.
Specific modules can be added or removed
depending upon the actual requirement of the
system.

Based on its actual configuration, the price of
a single OADM will typically vary from ` 25,000 to
` 50,000.

SUMMARY
This article has provided an overview of the

use of CWDM technology to simultaneously transfer
internet/broadband bi-directional signals as well as
even IP Multicast Streams if necessary, on an existing
Cable TV Network's Optical Fibre.

Costs of various modules that can be deployed
in such a system are fairly low.

The incremental cost incurred to relay data can
quickly be recovered due to the substantially higher
consumer revenues obtained for Internet Delivery.

BROADBAND/Internet Delivery provides
much higher revenues for Cable TV networks
compared to the basic delivery of TV channels on
Cable.

Broadband delivery is clearly the future which
will help sustain and grow our industry. Even the
Government plans to relax Licensing requirements
so that Cable TV networks can be used for rapidly
providing High Speed Broadband throughout the
country. Reliance Jio plans to deploy its 4G High
Speed Broadband Service commencing March 2015.
Airtel has already commenced 4G Broadband
Delivery in Select Areas. 4G promises high speed
wireless broadband at a much lower cost and almost
10 times the speed of 3G broadband. However, the
Cable TV network can deliver far higher speeds than
even 4G and at a lower cost. Fortunately, the cost of
adding data delivery to Cable TV networks is not
significant and Cable networks need to seize this
opportunity and capture customers before the 4G
onslaught. 

sakta hO.AaoeDIema ka [stomaala Aanao vaalaI saIeTIvaI isaganala kao
hTanao [sao ek [-DIefe maoM fID krnao AaOr AaoeDIema kI sahayata sao
[sao ifr sao Saaimala krnao maoM ikyaa jaa sakta hO.

AaoeDIema ek pOisava ]pkrNa hO AaOr [sailae yah malTIPlao@sar
AaOr DI–malTIPlao@sar ko $p maoM ivastRt ³1 GB/s´ samaana baOMDivaD\qa ka
p`dSa-na krta hO.
AaoeDIema ka maUlyaAaoeDIema ka maUlyaAaoeDIema ka maUlyaAaoeDIema ka maUlyaAaoeDIema ka maUlya

AaoeDIema¸ Kasa isasTma kI ja$rt ko AaQaar pr inaBa-r krto
hue ivaiBanna ivaklp p`dana krta hO.[sailae AaoeDIema ek maa^D\yaUlar
inamaa-Na hO.ivaSaoYa maaD\yaUla kao isasTma kI vaastivak ja$rt pr inaBa-r
krto hue Saaimala yaa hTayaa jaa sakta hO.

vaastivak ka^naifgauroSana ko AaQaar pr isaMgala AaoeDIema ka
maUlya AamataOr 25¸000 Épyao sao 50¸000 Épyao ko baIca hO.

inaYkYa -inaYkYa -inaYkYa -inaYkYa -inaYkYa -
yah laoK maaOjaUda kobala TIvaI naoTvak- ko Aa^piTkla fa[bar pr

eksaaqa [MTrnaoTÀba`a^DbaOMD baaya Da^yaro@Sanala isaganala ko saaqa–saaqa yaid
ja$rI hao tao Aa[-pI malTIkasT sT/Imsa ko lagaatar sqaanaMtrNa ko ilae
saIDblaUDIema tknaIkI ko [stomaala ka Avalaaokna p`dana krta hO.

[sa isasTma maoM lagaayao jaa saknao vaalao ivaiBanna maa^D\yaUla ka maUlya
kafI kma hO.

DoTa irlao ko ilae lagaatar baZ,to laagat kao [MTrnaoT iDilavarI ko
ilae p`aPt ]llaoKnaIya ]cca ]pBaao@ta rajasva sao SaIGa`ta sao p`aPt ikyaa
jaa sakta hO.

ba`a^DbaOMDÀ[MTrnaoT iDilavarI AamataOr pr kobala pr TIvaI caOnala
kI baoisak iDilavarI kI tulanaa maoM kobala TIvaI naoTvak- ko ilae ApoxaakRt
]cca rajasva p`dana krta hO.

bàâDbaOMD iDilavarI spYT $p sao BaivaYya hO jaao ik hmaaro ]Vaoga kao
banaayao rKnao va ivakasa maoM sahayata krogaI.yahaM tk ik sarkar laa[saoMisaMga
ja$rtaoM maoM CUT donao kI yaaojanaa banaa rhI hO ijasasao ik doSaBar maoM kobala TIvaI
ka [stomaala tojaI sao ha[- spID bàâDbaOMD p̀dana krnao maoM ikyaa jaa sako.irlaayaMsa
ijayaao maaca- 2015 ApnaI 4jaI ha[- spID bàâDbaOMD saovaa kao Sau$ krnao kI
yaaojanaa banaa rha hO.eyarTola nao cauinaMda xao~aoM maoM 4jaI bàâDbaOMD iDilavarI kI
phlao hI Sau$Aat kr dI hO.4jaI ApoxaakRt inamna maUlya pr 3 jaI bàâDbaOMD
kI gait ko lagaBaga 10 gaunaa gait pr ha[- spID vaayarlaosa bàâDbaOMD ka vaada
krtI hO.halaaMik kobala TIvaI naoTvak- yahaM tk kI 4jaI sao AiQak spID
kao ApoxaakRt kma maUlya pr iDilavar kr sakto hOM.saaOBaagya sao kobala TIvaI
naoTvak- pr DoTa iDilavarI kao Saaimala krnao ka maUlya AiQak nahIM hO AaOr
kobala naoTvak- kao [sa Avasar kao hiqayaanao AaOr 4 jaI hmalao sao phlao
]pBaao@taAaoM pr kbjaa krnao kI ja$rt hO. 
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