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GPON Is The Best Known
Transport System For CATV,

Telephony & Internet At
Affordable Prices!

By Ashish Jain, MCBS

INTRODUCTION
GPON and EPON are popular

versions of Passive Optical Networks
(PONs). These short-haul networks of
fiber optical cable provide Internet
access, Voice over Internet protocol
(VoIP), and digital TV delivery in
metropolitan areas.

Other uses include backhaul connections for
cellular base-stations, Wi-Fi hotspots, and even
distributed antenna systems.

The primary differences between these 2 PON
systems (GPON and EPON) lie in the protocols used
for downstream and upstream communications.

PASSIVE OPTICAL NETWORKS - FTTH
A PON is a fiber network that only uses fiber

and passive components like splitters and combiners
rather than active components like amplifiers,
repeaters, or shaping circuits. Such passive networks
cost significantly less than those using active
components. While an Active Optical Network
(AON) can cover a range to about 100 kms, a PON is
typically limited to fiber cable runs of up to 20 kms.
PONs are also called Fiber To The Home (FTTH)
networks.

PON STANDARDS
Over the years, various PON standards have

been developed. In the late 1990s, the International
Telecommunications Union (ITU) created the APON
standard, which used the Asynchronous Transfer
Mode (ATM) for long-haul packet transmission.

ASHISH JAIN

jaIpIAaoenajaIpIAaoenajaIpIAaoenajaIpIAaoenajaIpIAaoena
– sabasao AcCa &at– sabasao AcCa &at– sabasao AcCa &at– sabasao AcCa &at– sabasao AcCa &at

saUcanaa ha[vao²saUcanaa ha[vao²saUcanaa ha[vao²saUcanaa ha[vao²saUcanaa ha[vao²
jaIpIAaoena kma kImat pr saIeTIvaI¸

TolaIfaonaI va [MTrnaoT ko ilae sabasao AcCa
&at saUcanaa p`vaah kI p`NaalaI hO²

laoKk: EaI AaSaIYa jaOna
p `stavanaap `stavanaap `stavanaap `stavanaap `stavanaa
jaIpIAaoena AaOr [-pIAaoena¸ pOisava Aa^piTkla naoTvak-
³pIAaoena´ ka laaokip̀ya saMskrNa hO.fa[bar AâpiTkla
kobala ko yao CaoTI zulaa[- vaalaa naoTvak- maoT/aopaoilaTona xao~aoM
maoM [MTrnaoT e@saosa¸ vaa^yasa Aaovar [MTrnaoT p`aoTaoka^la
³vaIAaoAa[-pI´ AaOr iDijaTla TIvaI iDilavarI p̀dana krta
hO.

Anya [stomaalakta- saolyaUlar AaQaairt sToSana¸ vaa[-–fa[- hâTspâT
AaOr yahaM tk ik ivatrIt eMTInaa isasTma ko ilae baOkha^la knao@Sana
Saaimala hO.

[na 2 pIsaIena isasTmaaoM ³jaIpIAaoena AaOr [-pIAaoena´ ko baIca
p̀aqaimak matBaod Da]nasT/Ima AaOr ApsT/Ima kmyauinakoSansa ko ilae [stomaala
p`aoTaoka^la maoM inaiht hO.
pOisava Aa^piTkla naoTvak- – efTITIepOisava Aa^piTkla naoTvak- – efTITIepOisava Aa^piTkla naoTvak- – efTITIepOisava Aa^piTkla naoTvak- – efTITIepOisava Aa^piTkla naoTvak- – efTITIe

pIAaoena ek fa[bar naoTvak- hO jaao ik emaiPlafayaraoM̧  irpITraoM yaa
SaoipMga saik-TaoM jaOsao saiËya GaTkaoM ko sqaana pr sPlaITraoM AaOr kMbaa[naraoM jaOsao
isaf- fa[bar AaOr pOisava GaTkaoM ka [stomaala krta hO.[sa trh ko pOisava
naoTvak- kI laagat saiËya GaTkaoM ko [stomaala ko maukabalao ]llaoKnaIya $p sao
kma haotI hO.halaaMik ei@Tva AâpiTkla naoTvak- ³eAaoena´ lagaBaga 100
iklaaomaITr tk ko roMja kao kvar krta hO̧  jabaik pIAaoena AamataOr pr
20 iklaaomaITr tk ko fa[bar kobala saMcaalana tk saIimat haota hO.pIAaoena
kao fa[bar–TU–d–haoma ³efTITIeca´ naoTvak- BaI kha jaata hO.
pIAaoena maanakpIAaoena maanakpIAaoena maanakpIAaoena maanakpIAaoena maanak

baIto vaYaao-M ko daOrana Anaok pIAaoena maanakaoM kao ivakisat ikyaa gayaa
hO.1990 ko AMt maoM [MTrnaoSanala TolaIkmyauinakoSansa yaUinayana ³Aa[-TIyaÚ  nao
epIAaoena maanakaoM kI sqaaipt ikyaa¸ jaao ik laMbaI dUrI pOkoT T/aMsamaISana ko
ilae eisaMgaËnasa T/aMsafr maâD ³eTIema´ ka [stomaala krta hO.
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Since ATM is no longer used, a newer version
was created called the Broadband PON, or BPON.
Designated as ITU-T G.983, this standard provided
for 622 Mbits/s downstream and 155 Mbits/s
upstream.

While BPON may still be used in some
systems, most current networks use GPON, or
Gigabit PON.

GPON BASICS
GPON supports triple-play services, high-

bandwidth and has long reach!
GPON stands for 'Gigabit Passive Optical

Networks'.
GPON is defined by ITU-T recommendation

series G.984.1 through G.984.6. GPON can transport
not only Ethernet, but also ATM and TDM (PSTN,
ISDN, E1 and E3) traffic.

It delivers 2.488 Gbits/s downstream and
1.244 Gbits/s upstream

Figure 1: FTTx Network Architecture

FTTB = Fibre To The Business
FTTCab = Fibre To The Cabinet
FTTH = Fibre To The Home
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caUMik eTIema ka [stomaala Aba nahIM haota hO̧  ek nayao saMskrNa
kI sqaapnaa kI gayaI hO̧  ijasao ba`a^DbaOMD pIAaoena yaa baIpIAaoena kha
jaata hO.Aa[-TIyaU–TI jaI.983 ko $p maoM naaimat¸ yah maanak 622
Mbits/s Da]nasT/Ima AaOr 155 Mbits/s ApsT/Ima p`dana krta hO.

halaaMik baIpIAaoena ka kuC isasTma maoM ABaI BaI [stomaala hao rha
hO̧  AiQaktr maaOjaUda naoTvak- jaIpIAaoena yaa gaIgaaibaT\ pIAaoena ka
[stomaala krto hOM.
jaIpIAaoena kI maUla baato MjaIpIAaoena kI maUla baato MjaIpIAaoena kI maUla baato MjaIpIAaoena kI maUla baato MjaIpIAaoena kI maUla baato M

jaIpIAaoena iT/Pla Plao saovaaAaoM̧  ha[- baOMDivaD\qa ka samaqa-na krta
hO AaOr ]sakI kafI laMbaI phuMca hO²

jaIpIAaoena kao ‘gaIgaaibaT pOisava Aa^iPTkla naoTvak-’ kha jaata
hO. jaIpIAaoena kao jaI.984.6 kI sahayata sao Aa[-TIyaU–TI isafairSa
EaRMKlaaAaoM jaI.984.1 Wara pirBaaiYat ikyaa gayaa hO.jaIpIAaoena na
isaf- [qarnaoT kao T/aMsapaoT- krta hO̧  bailk eTIema AaOr TIDIema ³PSTN,
ISDN, E1AaOr E3´ T/Oifk kao BaI.yah  2.488 Gbits/s
Da]nasT/Ima AaOr 1.244 Gbits/s ApsT/Ima kao iDlaIvar krta hO.

GPON
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Any GPON network consists of mainly 2 active
transmission equipments, namely:
 Optical Line Termination (OLT) and
 Optical Network Unit (ONU) or Optical

Network Termination (ONT).

GPON ARCHITECTURE
A single fibre from the OLT runs to a passive

Optical Splitter (passive means, it does not require
any power to operate) which is located near the
users' locations.
1. The Optical Splitter merely divides the optical

power into N (multiple) separate paths to the
users. The optical paths can vary between 2 to
128.

2. From the Optical
Splitter, a Single
Mode (SM) fibre
strand run to each
user. This is
shown in figure 2.
(All Cable TV
distribution uses
Single Mode optical
fiber, so GPON also
uses the same type of
fiber.)

3. GPON adopts 2
m u l t i p l e x i n g
mechanisms:
a) In the

Downstream
direction (i.e.
from OLT to users), data packets are
transmitted in an broadcast manner, ie the
same signal is sent to all. However, AES
encryption is used to ensure that only the
intended recipient receives the signal. The
AES encryption prevents any other used
from decrypting the signal and
eavesdropping.

  b) In the Upstream direction (i.e. from users
to OLT), data packets are transmitted
with Time Division Multiple Access
(TDMA). In TDMA, all users utilise the
same frequency, but are allotted different
time slots when they can send their
signals from each user, back to the OLT.

Figure 2: Typical GPON Architecture.

Optical Splitter
N:1

OLT

Upto 20 Km
Upto 128 Premises

iksaI BaI jaIpIAaoena naoTvak- maoM mau#ya $p sao dao saiËya
T/aMsamaISana ]pkrNa Saaimala haoto hOM̧  ijanako naama hOM:
 Aa^piTkla laa[na Tima-naoSana ³AaoelaTI´ AaOr
 Aa^piTkla naoTvak- yaUinaT ³AaoenayaÚ  yaa Aa^piTkla naoTvak-

Tima-naoSana ³AaoenaTI´.
jaIpIAaoena sa MrcanaajaIpIAaoena sa MrcanaajaIpIAaoena sa MrcanaajaIpIAaoena sa MrcanaajaIpIAaoena sa Mrcanaa

AaoelaTI sao ek fa[bar ek pOisava isPlaTr ³pOisava ka matlaba¸
[sako saMcaalana ko ilae iksaI trh ko ibajalaI kI ja$rt nahIM haotI hÓ
kao calaata hO̧  jaao ik [stomaalakta-AaoM ko sqaana pr lagaa haota hO.
1. Aa^piTkla isPlaTr maa~ [stomaalakta-AaoM ko ilae Aa^piTkla

pa^var kao ena ³Anaok´ pRqak pa^qaaoM maoM ivaBaaijat krta
hO.Aa^iPTkla pa^qa 2 sao 126 ko baIca iBanna hao sakto hOM.

2. AâpiTkla isPlaTr sao isaMgala
maa^D ³esaema´ fa[bar¸ p`%yaok
[stomaala krnao vaalao ko ilae BaUgàst
saMcaalana krta hO.[sao ica~ 2
maoM idKayaa gayaa hO.³saBaI kobala
TIvaI ivatrk isa Mgala maa ^D
AâpiTkla fa[bar ka [stomaala
krta hO̧  ijasasao ik jaIpIAaoena
BaI fa[bar ko samaana p`kar ka
[stomaala krta hO.´
3. jaIpIAaoena 2 malTIPlaoi@saMga
tM~ ka [stomaala krta hO:
e´ Da]nasT/Ima idSaa maoM ³yaaina
AaoelaTI sao [stomaalakta-́ ¸ DoTa
pOkoTaoM kao p`saarNa trIko maoM
T/aMsamaIToD ikyaa jaata hO yaaina

saBaI kao ]saI isaganala kao Baojaa jaata hO.halaaMik¸ e[-esa
einËPSana ka [stomaala [sa baat kao sauinaiScat krnao ko
ilae ikyaa jaata hO ijasasao ik isaf- svatM~ [stomaalakta- hI
isaganala kao irsaIva kr sakoM.e[-esa einËPSana¸ isaganala ko
iDisËPSana sao iksaI Anya ko [stomaala kao raokta hO AaOr
D/a^ipMga sao bacaata hO.

baI´ ApsT/Ima idSaa maoM ³yaaina [stomaakta- sao AaoelaTI´¸ DoTa
pOkoT kao Ta[ma iDivajana malTIpla e@saosa ³TIDIemae´ ko
saaqa T/aMsamaIToD ikyaa jaata hO.TIDIemae maoM saBaI [stomaalakta-
samaana ÍI@vaoMsaI ka [stomaala krto hOM̧  laoikna ]nhoM Alaga
Ta[ma slaa^T AavaMiTt ikyaa jaata hO jabaik vao Apnao
isaganala kao p`%yaok [stomaalakta- sao vaapsa AaoelaTI kao
Baojanao ko ilae kr sakto hOM.

GPON
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WHAT IS XGPON
GPON uses optical Wavelength Division

Multiplexing (WDM) so a single fiber can be used
for both downstream and upstream data, at different
wavelengths.

A laser on a wavelength of 1490 nm transmits
downstream data.

Upstream data is transmitted on a wavelength
of 1310 nm. If 1310 is already being used for Cable
TV transmission on the same fibre, then the XGPON
upstream data is sent on a wavelength of 1550 nm.

While each ONU gets the full downstream rate
of 2.488 Gbits/s, GPON uses a time division multiple
access (TDMA) format to allocate a specific timeslot
to each user. This divides the bandwidth so each
user gets a fraction such as 100 Mbits/s depending
upon how the service provider allocates it.

The upstream rate is less than the maximum
because it is shared with other ONUs in a TDMA
scheme. The OLT determines the distance and time
delay for each subscriber. Then software provides
a way to allot timeslots to upstream data for each
user.

Central Office (CO)

Splitters

ONU /
ONT

TV
PC
VoIP

ONU /
ONT

TV
PC
VoIP

ONU /
ONT

TV
PC
VoIP

Split Ratio
1:32 or 1:64

Video
Source

OLT

1550 nm Passive
Combiner

(MUX)

1:4

Splitter
(DEMUX)

20 km maximum

Download λ 1490 nm

Upload λ 1310 nm

Figure 3: GPON Network Diagram

e@sajaIpIAaoena @yaa hOe@sajaIpIAaoena @yaa hOe@sajaIpIAaoena @yaa hOe@sajaIpIAaoena @yaa hOe@sajaIpIAaoena @yaa hO
jaIpIAaoena¸ AâpiTkla vaobalaoMqa iDivajana malTIPlaoi@saMga ³DblaUDIema

ka [stomaala krta hO ijasasao ik ek hI fa[bar ka [stomaala ivaiBanna
vaobalaoMqaaoM pr Da]nasT/Ima AaOr ApsT/Ima DoTa daonaaoM ko ilae ikyaa jaa sako.

1490 nm ko vaobalaoMqa pr ek laojar Da]nasT/Ima DoTa kao
T/aMsamaIT krta hO.ApsT/Ima DoTa kao 1310 nm ko vaobalaoMqa pr
T/aMsamaIToD ikyaa jaata hO.yaid samaana fa[bar pr 1310 nm ka [stomaala
kobala TIvaI T/aMsamaISana ko ilae ikyaa jaa rha hO tao ifr e@sajaIpIAaoena
ApsT/Ima DoTa kao 1550 nm ko vaobalaoMqa pr Baojaa jaata hO.

ekAaor AaoenayaU kao jahaM 2.488 Gbits/s kI pUNa- Da]nasT/Ima
dr p̀aPt haotI hO̧  vahIM jaIpIAaoena ek Ta[ma iDivajana malTIpla e@saosa
³TIDIemae´ fârmaoT ka [stomaala krko p̀%yaok [stomaalakta- kao ivaiSaYT
Ta[ma slaâT AavaMiTt krta hO.yah baOMDivaD\qa kao baaMTta hO ijasasao ik
p̀%yaok [stomaalakta-AaoM kao kuC ihssaa imalao̧  jaOsao ik 100 Mbits/s¸ jaao
ik saovaa p̀dayakaoM pr inaBa-r krta hO ik vao [sao kOsao AavaMiTt kroM.
ApsT/Ima dr AiQaktma sao kma haotI hO @yaaoMik [sao TIDIema[- yaaojanaa maoM
Anya AaoenayaU ko saaqa ihssaodarI ikyaa jaata hO.AaoelaTI p̀%yaok sabsaËa[bar
ko ilae dUrI AaOr samaya kI dorI tya krta hO.[sako baad saâFTvayaor p̀%yaok
[stomaalakta- ko ilae Ta[maslaâT AavaMiTt krnao ka rasta p̀dana krta hO.

GPON
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The typical split of a single fiber is 1:32 or 1:64.
That means each fiber can serve up to 32 or 64
subscribers. Split ratios up to 1:128 are possible in
some systems.

As for data format, the GPON packets can
handle ATM packets directly. Recall that ATM
packages everything in 53-byte packets with 48 for
data and 5 for overhead.

GPON also uses a generic encapsulation
method to carry other protocols. It can encapsulate
Ethernet, IP, TCP, UDP, T1/E1, video, VoIP, or other
protocols as required for data transmission. The
minimum packet size is 53 bytes, and the maximum
is 1518.

AES encryption is used in the downstream
only.

XGPON / 10-PON
The latest version of GPON is a 10-Gigabit

version called XGPON, or 10G-PON.
As the demand for video and Over The Top

(OTT) TV services has increased, there is an
increasing need to boost line rates to handle the
massive data of High-Definition (HD) video.
XGPON serves this purpose.

XGPON STANDARD
The ITU standard is G.987.
XGPON's maximum rate is 10 Gbits/s

(9.95328) downstream and 2.5 Gbits/s (2.48832)
upstream.

Different WDM wavelengths are used, 1577
nm downstream and 1270 nm upstream.

This allows 10-Gbit/s service to coexist on the
same fiber with standard GPON.

XGPON Can Coexist On The Same
Fiber With Standard GPON.

The Optical split is 1:128. That means each
fiber can serve up to 128 subscribers. A separate fibre
is to be used for each set of 128 subscribers.

The data format used in XGPON is the same
as GPON.

The maximum range is still 20 km.
XGPON is not yet widely implemented but

provides an excellent upgrade path for service
providers and customers.

isaMgala fa[bar kI saamaanya isPlaT 1:32 yaa 1:64 haotI hO.[saka
matlaba hO ik p`%yaok fa[bar sao 32 yaa 64 sabsaËa[baraoM kao saovaa p`dana
ikyaa jaa sakta hO.kuC isasTma maoM 1:128 tk kI isPlaT Anaupat saMBava
hO.

DoTa fârmaoT ko $p maoM jaIpIAaoena pOkoT saIQao eTIema pOkoT kao
saMBaala sakta hO.yaad rKoM ik eTIema pOkoja maoM saba kuC 53 baâyaT pOkoT
maoM haota hO ijasamaoM sao DoTa ko ilae 48 AaOr AaovarhoD ko ilae 5 haota hO.

jaIpIAaoena ka [stomaala Anya p`aoTaoka^la kao kOrI krnao ko ilae
jaonairk enakOPsaUlaIkrNa trIkaoM ka BaI [stomaala ikyaa jaata hO.yah DoTa
T/aMsamaISana ko ilae AavaSyakta ko $p maoM [qarnaoT¸ Aa[-pI¸ TIsaIpI¸
yaUDIpI¸ TI1À[-1¸ vaIiDyaao̧  vaIAaoAa[-pI yaa Anya p̀aoTaokâla kao enakOPsaUlaoT
kr sakta hO.nyaUnatma pOkoT Aakar 32 bytes ka AaOr AiQaktma
1518 ka haota hO.

e[-esa einËPSana ka [stomaala isaf- Da]nasT/Ima maoM hI ikyaa jaata hO.
e@sajaIpIAa oenaÀ10–pIAa oenae@sajaIpIAa oenaÀ10–pIAa oenae@sajaIpIAa oenaÀ10–pIAa oenae@sajaIpIAa oenaÀ10–pIAa oenae@sajaIpIAa oenaÀ10–pIAa oena

jaIpIAaoena ka navaInatma saMskrNa XGPON yaa 10G-PON
naamak 10–gaIgaaibaT saMskrNa hO.

vaIiDyaao AaOr Aaovar–d–Ta^p ³AaoTITI´ TIvaI saovaaAaoM ko ilae
baZ,tI maaMga kao doKto hue ha[- DoifinaSana ³ecaDI´ vaIiDyaao ko ivaSaala
DoTa kao saMBaalanao ko ilae baZ,I hu[- baUsT laa[na dr kI ja$rt hO.XGPON
[sa ]_oSya kao pUra krta hO.
XGPON maanakmaanakmaanakmaanakmaanak

Aa[-TIyaU maanak G.987 hO.
XGPON kI AiQaktma Da]nasT/Ima dr 10 Gbits/s (9.95328)

AaOr ApsT/Ima dr 2.5 Gbits/s (2.48832) haotI hO.
Alaga DblaUDIema vaobalaoMqa ka [stomaala 1577nm Da]nasT/Ima AaOr

1270nm ApsT/Ima ko ilae ikyaa jaata hO. yah maanak jaIpIAaoena ko
saaqa samaana fa[bar pr 10–Gbit/s saovaa ko saaqa maaOjaUd rhta hO.

XGPON sTOMDD- jaIpIAaoena ko saaqa samaana
fa[bar pr maaOjaUd rh sakta hO.

Aa^piTkla isPlaT 1:128 hO.[saka matlaba hO ik p`%yaok fa[bar
128 sabsaËa[baraoM kao saovaa do sakta hO.128 sabsaËa[baraoM ko p`%yaok saoT
ko ilae Alaga fa[bar ka [stomaala ikyaa jaa rha hO.

jaIpIAaoena ko ibalkula samaana DoTa fârmaoT ka [stomaala XGPON
maoM ikyaa jaata hO.[sakI AiQaktma saImaa ABaI BaI 20 iklaaomaITr hO.

XGPON ka ABaI BaI ivastRt p`stuitkrNa nahIM hao payaa hO
laoikna yah saovaa p`dayakaoM AaOr ]pBaao@taAaoM ko ilae AakYa-k ApgaòD
maaga- p`dana krta hO.

GPON
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DOCSIS OR GPON?
DOCSIS and GPON are different animals.
GPON is specifically for optical transmission.

However, DOCSIS is how you transport data,
whether via Coax or Optical Cable.

In DOCSIS, the entire Cable TV network must
be 2-way; meaning the CATV RF amplifiers, nodes
and transmitters/ EDFA should each have return
path capability for 5 MHz to 47 MHz Reverse Path
bandwidth.

If you do not have a full 2-way return path
network from Headend upto the subscribers end or
if you are not already running a DOCSIS plant, my
suggestion is not to consider building one today
unless you have some specific advantage that would
lead you in that direction.

Since telcos also use GPON networks, the ONU
prices will steeply reduce due to higher production
quantities.

Further, when cable operators embrace the
VNO (Virtual Network Operators) concept i.e. Cable
operator becomes a part of a Telco to distribute
telephony under the Telco's license, GPON would
be the preferred choice.

Since GPON is a passive network, the
reliability of the GPON network is much higher!

BANDWIDTH COMPARISON - GPON VERSUS
DOCSIS:
GPON

From a high-speed Internet (HSI) perspective,
GPON has an enormous amount of bandwidth that
can be delivered in both the upstream and downstream.

In the past couple of years, services evolution
and bandwidth requirements have become
increasingly unpredictable.

New Internet applications such as YouTube
and Slingbox and new video services, including
high-definition TV (HDTV), HD-video-on-demand
(HD-VoD), and network DVR, have emerged and
created new demand for both upstream and
downstream bandwidth.

GPON provides 2.488 Gbits/sec of downstream
bandwidth over the 1,490 nm wavelength; 1.244 Gbits/
sec of upstream bandwidth over the 1,310 nm
wavelength; and can provide more than 1 GHz of cable-
TV broadcast over the 1,550 nm wavelength.

This allows for a maximum sustained
bandwidth under full system load (100% simultaneous

DIAaosaIesaAa[-esa yaa jaIpIAaoenaÆDIAaosaIesaAa[-esa yaa jaIpIAaoenaÆDIAaosaIesaAa[-esa yaa jaIpIAaoenaÆDIAaosaIesaAa[-esa yaa jaIpIAaoenaÆDIAaosaIesaAa[-esa yaa jaIpIAaoenaÆ
DIAaosaIesaAa[-esa yaa jaIpIAaoena Alaga–Alaga p`aNaI hO.
jaIpIAaoena ivaSaoYa $p sao AâpiTkla T/aMsamaISana ko ilae haota

hO.halaaMik DIAaosaIesaAa[-esa Aap iksa trh sao DoTa kao T/aMsamaIT krnao
ka trIka hO caaho vah kaoe@sa yaa AâpiTkla kobala kI sahayata sao hao.

DIAaosaIesaAa[-esa maoM pUra kobala TIvaI naoTvak- inaiScat $p sao 2vao
haonaa caaihe¸ matlaba yah ik saIeTIvaI Aaref emaiPlafayar¸ naaoD\sa AaOr
T/aMsamaITsa-À[-DIefe maoM sao p`%yaok maoM 5 MHz sao 47 MHz irvasa- pa^qa
baOMDivaD\qa ko ilae irTna- pa^qa xamata haonaI caaihe.

yaid Aapko pasa hoDeMD sao sabsaËa[bar ko Gar tk pUNa- 2 vao
irTna- pa^qa naoTvak- nahIM hO yaa ifr yaid Aapko pasa phlao sao saMcaailat
DIAaosaIesaAa[-esa PlaaMT nahIM hO̧  tao maora sauJaava hO ik Aaja ]sa samaya
tk [sakao lagaanao pr ivacaar nahIM kroM jabatk ik Aapkao kuC ivaSaoYa
faayada na hao̧  jaao ik Aapkao ]sa idSaa ik Aaor lao jaayao.

caUMik Tolkao BaI jaIpIAaoena naoTvak- ka [stomaala krto hOM̧  [sailae
AaoenayaU ko maUlya maoM ]cca ]%padna maa~a ko calato tojaI sao kmaI AayaogaI.

[sako Alaavaa jaba kobala Aa^proTr vaIenaAao ³vacau-Ala naoTvak-
Aa^proTraoḾ  kao Apnaato hOM yaaina kobala Aa^proTr¸ Tlkao ko laa[saoMsa ko
tht TolaIfaonaI ivatrNa ko ilae Tolkao ka ihssaa banata hO tao jaIpIAaoena
sabasao psaMdIda ivaklp haogaa.

caUMik jaIpIAaoena ek pOisava naoTvak- hO [sailae jaIpIAaoena
naoTvak- kI BaraosaomaMdta kafI AiQak haotI hO²
ba O MDivaD\qa tulanaa–jaIpIAaoena banaama DIAaosaIesaAa[-esa:ba O MDivaD\qa tulanaa–jaIpIAaoena banaama DIAaosaIesaAa[-esa:ba O MDivaD\qa tulanaa–jaIpIAaoena banaama DIAaosaIesaAa[-esa:ba O MDivaD\qa tulanaa–jaIpIAaoena banaama DIAaosaIesaAa[-esa:ba O MDivaD\qa tulanaa–jaIpIAaoena banaama DIAaosaIesaAa[-esa:

jaIpIAa oenajaIpIAa oenajaIpIAa oenajaIpIAa oenajaIpIAa oena
ek ]cca spID [MTrnaoT ³ecaesaAa[-́  kI dRiYTkaoNa sao jaIpIAaoena

ko pasa ivaSaala baOMDivaD\qa haotI hO jaao ik ApsT/Ima va Da]nasT/Ima daonaaoM maoM
iDilavar kr sakta hO.

ipClao kuC vaYaao-M maoM saovaaAaoM ka ivakasa AaOr baOMDivaD\qa AavaSyaktaeM
tojaI sao Ap`%yaaiSat bana gayao hOM.

nayao [MTrnaoT Aavaodna jaOsao yaUT\yaUba AaOr islaMgabaa^@sa AaOr nayaI
vaIiDyaao saovaaeM̧  ijasamaoM ik ha[- DoifinaSana TIvaI ³ecaDITIvaI´¸ ecaDI
vaIiDyaao–Aâna–iDmaaMD ³ecaDI–vaIAaoDI´¸ AaOr naoTvak- DIAar Saaimala hO̧
]BarI hOM AaOr ApsT/Ima AaOr Da[nasT/Ima baOMDivaD\qa daonaaoM ko ilae nayaI maaMga
pOda hu[- hO.

jaIpIAaoena 1¸490 nm vaobalaoMqa pr 2.488 Gbits/sec ko
Da]nasT/Ima baOMDivaD\qa AaOr 1¸310 nm vaobalaoMqa pr 1.244 Gbits/sec
ko ApsT/Ima baOMDivaD\qa p`dana krta hO AaOr 1¸550 nm vaobalaoMqa ko }pr
kobala TIvaI p`saarNa ka 1 GHz sao AiQak p`dana kr sakta hO.

yah Da]nasT/Ima maoM 75 Mbits/sec sao AiQak AaOr ApsT/Ima
³p`saarNa vaIiDyaao ko ilae 1:32 isPlaT AaOr 1550 nm Aaovarlao ka
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usage) of more than 75 Mbits/sec in the downstream
and nearly 40 Mbits/sec in the upstream (using a 1:32
split and 1,550-nm overlay for broadcast video).

DOCSIS
DOCSIS-based HFC networks, by comparison,

do not have the ability to match GPONs with respect
to the maximum bandwidth under full system load.

From a downstream perspective, this is mainly
due to the fact that the downstream spectrum is
dominated by a variety of different video services,
and there is only a limited amount of bandwidth
available for HSI service.

From an upstream perspective, there is a
limited amount of bandwidth available due to the
way the coax spectrum is divided. Also, it is not
always possible to use the lower portion of this
spectrum due to noise issues.

COST/BIT FOR HFC/DOCSIS AND GPON:
Using rough market estimates HFC/DOCSIS

costs about ̀  3 Lakhs (approx.) per port for 160Mbits
per sec which converts to approximately ` 1800
using Modular-CMTS, EQAM, and DOCSIS 3.0.

GPON costs approximately ̀  150/Mbit/sec for
first-generation equipment!

DOCSIS Cost/160 MBps = ` 1800
But Only ` 150 For GPON!

VIDEO SERVICES CAPABILITIES
DOCSIS VERSUS GPON:

GPON allows service providers to support a
traditional cable-TV mode of operation, an end-to-
end IPTV offering, or a hybrid (mix) of traditional
cable TV and IPTV.

However, GPON's 1550nm for video services
model, requires a video return channel mechanism
that is compatible with cable TV Set Top Boxes (STBs)
& does not require additional wiring in the home.

With GPON, this is accomplished using
Multimedia over Coax Alliance (MoCA) technology,
which is integrated into GPON optical network
terminals (ONTs/ONUs) as well as residential
gateways in the home and Set Top Boxes from leading
cable vendors.

The upstream communications from these
devices is sent to the ONU using MoCA and is passed
on by the ONU upstream on the 1,310 nm wavelength.

[stomaala krkó  maoM lagaBaga 40 Mbits/sec ko pUNa- isasTma laaoD ³100
p`itSat ek saaqa ]pyaaoga´ ko tht baOMDivaD\qa kI AiQaktma inarMtrta
kI Anaumait dota hO.
DIAaosaIesaAa[-esaDIAaosaIesaAa[-esaDIAaosaIesaAa[-esaDIAaosaIesaAa[-esaDIAaosaIesaAa[-esa

[sakI tulanaa maoM DIAaosaIesaAa[-esa AaQaairt naoTvak-̧  pUNa- isasTma
laaoD ko tht AiQak baOMDivaD\qa ko maamalao maoM jaIpIAaoena sao maukabalaa
krnao kI xamata nahIM hO.

Da]nasT/Ima dRiYTkaoNa sao yah mau#ya $p sao [sa tqya ko karNa ik
Da]nasT/Ima spo@T/ma pr Alaga vaIiDyaao saovaaAaoM kI ivaivaQata Wara p`Bau%va
kayama rhtI hO AaOr ecaesaAa[- saovaa ko ilae bahut saIimat maa~a maoM
baOMDivaD\qa ]plabQa haotI hO.

ApsT/Ima dRiYTkaoNa sao kao@sa spo@T/ma ijasa trh ivaBaaijat haota
hO ]sako calato saIimat baOMDivaD\qa ]plabQa haotI hO.[saI trh naaoyaja
maamalao ko calato yah hmaoSaa saMBava nahIM hO ik [sa spo@T/ma ko laaoAr ihssao
ka [stomaala ikyaa jaae.
laagatÀecaefsaI ko ilae ibaTÀDIAaosaIesaAa[-esa AaOr jaIpIAaoena:laagatÀecaefsaI ko ilae ibaTÀDIAaosaIesaAa[-esa AaOr jaIpIAaoena:laagatÀecaefsaI ko ilae ibaTÀDIAaosaIesaAa[-esa AaOr jaIpIAaoena:laagatÀecaefsaI ko ilae ibaTÀDIAaosaIesaAa[-esa AaOr jaIpIAaoena:laagatÀecaefsaI ko ilae ibaTÀDIAaosaIesaAa[-esa AaOr jaIpIAaoena:

baajaar Anaumaana ko mautaibak 160Mbits p̀it saokoMD ko ilae
ecaefsaIÀDIAaosaIesaAa[-esa kI laagat lagaBaga 3 laaK Épyao ³lagaBaga´
p̀it paoT- hO jaao ik maâDulaoTr–saIemaTIesa¸ [-@yaUeema AaOr DIAaosaIesaAa[-esa
3.0 ka [stomaala krko lagaBaga 1800 É kao pirvait-t krta hO.phlaI pIZ,I
ko ]pkrNa ko ilae jaIpIAaoena kI laagat lagaBaga 150 ÉÀMbitÀsec hO.

DIAaosaIesaAa[-esa kI laagatÀ160 MBps =
1800 É¸ laoikna jaIpIAaoena ko ilae maa~ 150 É hO²

vaIiDyaao saovaaAao M kI xamatavaIiDyaao saovaaAao M kI xamatavaIiDyaao saovaaAao M kI xamatavaIiDyaao saovaaAao M kI xamatavaIiDyaao saovaaAao M kI xamata
DIAaosaIesaAa[-esa banaama jaIpIAaoena:DIAaosaIesaAa[-esa banaama jaIpIAaoena:DIAaosaIesaAa[-esa banaama jaIpIAaoena:DIAaosaIesaAa[-esa banaama jaIpIAaoena:DIAaosaIesaAa[-esa banaama jaIpIAaoena:

jaIpIAaoena¸ saovaa p`dayakaoM kao parMpirk kobala TIvaI trIko ka
saMcaalana¸ eMD–TU–eMD Aa[-pITIvaI p`dana krnaa yaa parMpirk kobala TIvaI
AaOr Aa[-pITIvaI ko ha[-iba`D ³ima@sa´ ko samaqa-na kI Anaumait dota hO.

halaaMik jaIpIAaoena ko 1550 nm vaIiDyaao saovaa maa^Dla ko ilae
vaIiDyaao irTna- tM~ kI ja$rt haotI hO jaao ik kobala TIvaI saoT Ta^p baa^@sa
³esaTIbaI´ ko saaqa AnaukUla hao AaOr Gar maoM iksaI trh kI Aitir@t
vaayairMga kI ja$rt na hao.jaIpIAaoena ko saaqa yah malTImaIiDyaa Aaovar
kao@sa AlaayaMsa ³emaAaosaIe´ tknaIkI ka [stomaala krko pUra ikyaa
jaata hO¸ ijasao ik jaIpIAaoena Aa^piTkla naoTvak- Tima-nala\sa
³AaoenaTIÀAaoenayaÚ  ko saaqa–saaqa GaraoM maoM AavaasaIya gaoTvao AaOr p`mauK
kobala ivaËotaAaoM ko saoT Ta^p baa^@saaoM maoM ekIkRt ikyaa jaata hO.

[na ]pkrNaaoM sao ApsT/Ima saMcaar kao emaAaosaIe ka [stomaala krko
AaoenayaU kao Baojaa jaata hO AaOr yah 1310 nm vaobalaoMqa pr AaoenayaU
ApsT/Ima pr pairt krta hO.
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MoCA
Multimedia over Coax Alliance (MoCA) is an

industry standard alliance developing technology
for the connected home. MoCA technology runs over
the existing in-home and in-building coaxial cabling,
enabling whole-home distribution of high definition
video and content.

IPTV VIA GPON
In addition to 1550-nm overlay video, GPON

can also support a pure IPTV model, which supports
broadcast services in a switched digital broadcast
model over the 1490-nm wavelength, while
supporting VoD and other interactive video services
in an end-to-end IPTV model.

The video services support in GPON is
considerably more robust than in HFC. And GPON
systems can retain compatibility with existing cable
TV Headends and new cable STBs by using the 1550-
nm overlay with MoCA-supported ONUs.

SUMMARY
In summary, as services migrate to "everything

on demand" and individual streams are sent to
different devices in the home, the migration to IPTV
over GPON will provide a lower cost/bit than QAM-
based schemes on HFC networks. As this happens,
the video economics begins to look a lot like the
high-speed Internet economics, where GPON is the
most efficient network for delivering large amounts
of dedicated IP traffic. 

emaAaosaIeemaAaosaIeemaAaosaIeemaAaosaIeemaAaosaIe
malTImaIiDyaa Aaovar kao@sa AlaayaMsa ³emaAaosaIe´¸ GaraoM kao jaaoD,nao

ko ilae ]Vaoga maanak gazbaMQana ko ivakasa ko ilae p̀aoVaoigakI hO.emaAaosaIe
tknaIkI¸ vat-maana [na–haoma AaOr [na–ibailDMga kaoei@sayala kobailaMga ko
}pr saMcaalana krta hO̧  jaao ik ha[- DoifinaSana vaIiDyaao va kMToMT kao pUro
Gar ivatrNa maoM saxama banaata hO.
jaIpIAaoena kI sahayata sao Aa[-pITIvaIjaIpIAaoena kI sahayata sao Aa[-pITIvaIjaIpIAaoena kI sahayata sao Aa[-pITIvaIjaIpIAaoena kI sahayata sao Aa[-pITIvaIjaIpIAaoena kI sahayata sao Aa[-pITIvaI

1550 nm Aaovarlao vaIiDyaao ko Alaavaa jaIpIAaoena pUrI trh
Aa[-pITIvaI maa^Dla ka BaI samaqa-na krta hO̧  jaao ik 1490 nm vaobalaoMqa
ko }pr isvaca ikyao hue iDijaTla ba`a^DkasT maa^Dla maoM p`saarNa saovaa ka
samaqa-na krta hO̧  jabaik yah eMD–TU–eMD Aa[-pITIvaI maa^Dla maoM vaIAaoDI
AaOr Anya [MTroi@Tva vaIiDyaao saovaaAaoM ka samaqa-na krta hO.

jaIpIAaoena maoM samaiqa-t vaIiDyaao saovaa ecaefsaI ko maukabalao AiQak
majabaUt haotI hO.AaOr jaIpIAaoena isasTma emaAaosaIe samaiqa-t AaoenayaU ko
saaqa 1550 nm Aaovarlao ka [stomaala krko vat-maana kobala TIvaI hoDeMD
AaOr nayao kobala esaTIbaI ko saaqa saMgatta kao banaae rK sakta hO.
inaYkYa -inaYkYa -inaYkYa -inaYkYa -inaYkYa -

saMxaop maoM Aba jabaik saovaa ‘maaMga pr saba kuC’ kI Aaor plaayana kr
rhI hO AaOr GaraoM maoM ivaiBanna ]pkrNaaoM sao vyai@tgat sT/Ima Baojaa jaa rha hO̧  tao
]sa hala maoM ecaefsaI naoTvak- pr @yaUeema AaQaairt skIma kI tulanaa maoM
jaIpIAaoena ko }pr Aa[-pITIvaI ka plaayana ApoxaakRt sastaÀibaT p̀dana
krogaa.yaid eosaa haota hO tao vaIiDyaao Aqa-Saas~ ha[- spID [MTrnaoT Aqa-Saas~
jaOsaa idKnaa Sau$ hao jaayaogaa¸ jahaM ik jaIpIAaena¸ samaip-t Aa[-pI T/Oifk
kI baD,I maa~a kao iDilavarI ko ilae sabasao kuSala naoTvak- haogaa. 
la oKkla oKkla oKkla oKkla oKk

EaI AaSaIYa jaOna¸ [lao@T/a^ina@sa AaOr TolaIka^ma [MjaIinayar hOM AaOr ]nhaoMnao baMba[-
ivaSvaivaValaya sao emabaIe–fa[naoMsa maoM paosT ga`jaueSana pUrI kI.]nako pasa kobala TIvaI¸
saOTolaa[T kmyauinakoSansa¸ dUrsqa iSaxaa¸ saIsaITIvaI¸ DITIeca¸ iDijaTla hoDeMD¸
saIeesaÀDIAarema¸ Aa[-pITIvaI–ba`a^DbaOMD AaOr knvaja-Msa tknaIkI maoM 20 vaYa- ka AnauBava

hO.
]nhaoMnao 2010 maoM saflatapUva-k Baart ko ivaSaalatma eMTInaa ]%padna
Aa^TaomaoiTk PlaaMT kI sqaapnaa kI qaI.]nhaoMnao hala hI maoM Baart ko toja
AaOr ivaSaala isaMgala laa[na saoT Ta^p baa^@sa esaemaTI–sauivaQaa kI BaI sqaapnaa
kI¸ [sa maoD–[na–[MiDyaa ]%pad ko ilae ivaSva ko sabasao AcCI tknaIkI
ka caunaava krto hue saavaQaanaI sao psaMd ikyaa gayaa.

EaI AaSaIYa jaOna k[- raYT/Iya va AMtrraYT/Iya maMca va saoimanaaraoM maoM k[- tknaIkI p~aoM
kao p`stut kr cauko hOM.]nhaoMnao k[- doSaaoM kI yaa~a kI AaOr AaQauinak p`aOVaoigaikyaaoM ko ilae
tknaIkI p`iSaxaNa maoM BaI Baaga ilayaa AaOr BaartIya ]Vaoga ko laaBa ko ilae [na nayaI
tknaIikyaaoM kao Saaimala ikyaa.

vao maaOjaUda maoM emasaIbaIesa ko p`mauK hOM AaOr AMtirxa saMcaar p`aOVaoigakI ko ilae ivaSaoYa
saovaa p`dana kr rho hOM.vao naoSanala [MsTIcyauT Aa^f kmyauinakoSana va Aa[-TI [MsTIT\yaUT ko ilae
k[- p`iSaxaNa maa^D\yaUla va iËyaaklaapaoM ko ivakasa ko ilae ijammaovaar rho hOM.
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