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ABSTRACT
Wavelength Division Multiplexing

(WDM) enables carriers to deliver more services
over their existing optical fiber infrastructure
by combining multiple wavelengths on a single
fiber. Each service is carried over a separate
wavelength, thus increasing the capacity of the
fiber by the number of wavelengths transmitted.
Coarse Wavelength Division Multiplexing
(CWDM) and Dense Wavelength Division
Multiplexing (DWDM) are both mature WDM
technologies, using standardized ITU-T
wavelengths. CWDM and DWDM differ in
complexity, offered capacity, cost and the markets they
address. Due to its low cost and simple deployment, CWDM
is a good fit for access networks and many metro/regional
networks. This paper focuses mainly on the CWDM
technology and its applications, and explains how carriers
can use CWDM to cost-effectively maximize their optical
network capacity.

INTRODUCTION
Wavelength Division Multiplexing (WDM)

transports multiple signals on a single optical fiber by using
different wavelengths to carry each signal. For a given
transmission line rate, WDM multiplies the amount of data
that can be carried over the same optical fiber by the number
of wavelengths transported.

WDM technologies have been in use since the
1980s, and gained popularity with carriers after Dense
Wavelength Division Multiplexing (DWDM) became
standardized in the mid-1990s. DWDM enabled carriers to
extend the capacity of the SONET/SDH rings in the
network core, without installing new fiber. To cope with
increasing bandwidths demands, a new generation of
DWDM systems is being developed today. While DWDM
dominates the long haul network segment, a different
WDM technology, Coarse Wavelength Division
Multiplexing (CWDM) is now well-positioned to help
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sa Mxa op:sa Mxa op:sa Mxa op:sa Mxa op:sa Mxa op:
vaobalaoMqa iDvaIjana malTIPlaio@saMga ³DblaUDIema´ ek hI fa[bar
pr k[- vaobalaoMqa ko saMyaaojana sao Apnao maaOjaUda Aa^iPTkla
fa[bar bauinayaadI Z,aMcao pr AiQak saovaayaoM p`dana krnao maoM
saxama banaata hO.p`%yaok saovaaAaoM kao ek Alaga vaobalaoMqa pr
lao jaayaa jaata hO̧  [sa p`kar T/aMsaimaToD vaobalaoMqa kI saM#yaa
sao fa[bar kI xamata baZ, jaatI hO.kaosao- vaobalaoMqa iDvaIjana
malTIPlaoi@saMga ³saIDblaUDIema´ AaOr DoMsa vaobalaoMqa iDvaIjana
malTIPlaoi@saMga ³DIDblaUDIema´ daonaao M hI maanakIkRt
Aa[-TIyaU–TI vaobalaoMqa ka ]pyaaoga krto hue pirp@va
DblaUDIema tknaIkI hO.saIDblaUDIema AaOr DIDblaUDIema
jaiTlata¸ p`staivat xamata¸ laagat AaOr ]nako Wara saMbaaoiQat

ikyao jaanao vaalao baajaaraoM maoM iBanna hO.[sakI kma laagat AaOr Aasaana
p`stuitkrNa ko calato̧  saIDblaUDIema naoTvak- AaOr k[- maoT/aoÀxao~Iya naoTvak-
ko ilae ek AcCa samaaQaana hO.yah popr mau#ya $p sao saIDblaUDIema
tknaIkI AaOr [sako AavaodnaaoM pr koMid`t hO̧  AaOr yah batata hO ik kOsao
kOiryar saIDblaUDIema ka ]pyaaoga Apnao Aa^iPTkla naoTvak- xamata kao
p`BaavaI ZMga sao AiQaktma krnao ko ilae kr sakto hOM.
p `stavana ap `stavana ap `stavana ap `stavana ap `stavana a

vaobalaoMqa iDvaIjana malTIPlaio@saMga ³DblaUDIema´ p`%yaok isaganala kao
lao jaanao ko ilae Alaga–Alaga vaobalaoMqa ka ]pyaaoga krko ek ekla
Aa^iPTkla fa[bar pr k[- isaganalaaoM kao T/aMsapaoT- krta hO.idyao gayao
T/aMsamaISana laa[na dr ko ilae¸ DblaUDIema ]na DoTa kI maa~a kao gauNaa
krta hO̧  jaao T/aMsapaoT- ikyao gayao vaoobalaoMqa kI saM#yaa ko samaana Aa^iPTkla
fa[bar pr lao jaa sakto hOM.

DblaUDIema tknaIkI ka ]pyaaoga 1980 ko dSak sao ikyaa jaa rha
hO AaOr 1990 ko maQya maoM DoMsa vaobalaoMqa iDvaIjana malTIPlaoi@saMga ³DIDblaUDIema´
ko maanakIkRt haonao ko baad kOiryar ko saaqa laaokip̀yata haisala kI.DIDblaUDIema
nao nayao fa[bar kao sqaaipt ikyao ibanaa naoTvak- kaor maoM esaAaoena[-TIÀesaDIeca
irMga kI xamata ka ivastar krnao ko ilae kOiryar kao saxama ikyaa.baZ,tI
baOMDivaD\qa maaMgaaoM kao pUra krnao ko ilae DIDblaUDIema isasTma kI ek nayaI pIZ,I
kao Aaja ivakisat ikyaa jaa rha hO.halaaMik DIDblaUDIema laMbaI dUrI ko
naoTvak- KMD pr havaI hO̧  ek Alaga DIDblaUDIema tknaIkI¸ kaosa- vaobalaoMqa
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carriers maximize their network capacity in the access,
metro and regional network segments. CWDM supports
fewer wavelengths than DWDM, but is available at a
fraction of the cost of DWDM. This makes CWDM
attractive for areas with moderate traffic growth
projections. Proprietary CWDM systems have been
available since the 1990s, but carriers have been reluctant
to deploy solutions that were not standardized. With full
ITU-T standardization completed in 2003, CWDM
deployments will increase dramatically.

CWDM TECHNOLOGY
Coarse Wavelength Division Multiplexing (CWDM)

provides a cost-effective alternative to DWDM in many
metro and regional networks, and provides a capacity boost
in the access networks. CWDM is technologically simpler
and easier to implement than DWDM, and it addresses
traffic growth demands without overbuilding the
infrastructure. For instance, a typical 8-channel CWDM
system, while inexpensive to deploy, offers 8 times the
amount of bandwidth that can be achieved using a SONET/
SDH system, for a given transmission line speed and using
the same optical fibers.

ITU-T G.694.2 defines 18 wavelengths for CWDM
transport ranging from 1271 to 1611 nm, spaced at 20 nm
apart. The complete CWDM grid is shown in Table 1. Due
to high attenuations in the 1271-1451 nm band in the
commonly deployed optical fiber (G.652.A and G.652.B)
most CWDM implementations use 8 wavelengths in the
1471-1611 nm band.

Table 1: CWDM Nominal Central Wavelengths (nm)

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

20 nm spacing was chosen to allow the effective use
of low-cost, uncooled lasers and wideband filters in CWDM
systems. The wideband filters tolerate variation of +/- 6 to
+/-7 nm from nominal in the received wavelength, thus
allowing a wider laser manufacturing tolerance as well as
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iDvaIjana malTIPlaoi@saMga ³saIDblaUDIema´ Aba e@saosa¸ maoT/ao AaOr xao~Iya naoTvak-
KMDaoM maoM Apnao naoTvak- xamata kao AiQaktma krnao ko ilae AcCI trh sao
tOnaat hO.saIDblaUDIema¸ DIDblaUDIema ko maukabalao kuC vaobalaoMqa ka samaqa-na
krtI hO laoikna yah DIDblaUDIema ko laagat ko ek AMSa pr ]plabQa
hO.yah maQyama T/Oifk baZ,aotrI Anaumaana vaalao xao~aoM ko ilae saIDblaUDIema kao
AakYa-k banaata hO.1990 ko dSak sao maailakanaa saIDblaUDIema isasTma
]plabQa hO̧  kaoikna kOiryar maanakIkRt samaaQaanaaoM kao laagaU krnao ko ilae
AinacCuk rho hOM.2003 maoM pUNa- Aa[-TIyaU–TI maanakIkrNa ko saaqa saIDblaUDIema
kI tOnaatI naaTkIya $p sao baZ,I hO.
saIDbla UDIema tknaIkI:saIDbla UDIema tknaIkI:saIDbla UDIema tknaIkI:saIDbla UDIema tknaIkI:saIDbla UDIema tknaIkI:

kaosa- vaobalaoMqa iDvaIjana malTIPlaoi@saMga ³saIDblaUDIema´ k[- maoT/ao
SahraoM va xao~Iya naoTvakao-M maoM DIDblaUDIema ko ilae laagat p̀BaavaI ivaklp p̀dana
kr rha hO̧  AaOr e@saosa naoTvak- maoM xamata vaRiw p̀dana krta hO.saIDblaUDIema
tknaIkI $p maoM sarla AaOr DIDblaUDIema kI tulanaa maoM laagaU krnaa Aasaana hO
AaOr bauinayaadI Z,aMcao ko puna-inamaa-Na ko ibanaa T/Oifk vaRiw ko maaMgaaoM kao saMbaaoiQat
krta hO.]dahrNa ko ilae¸ ek saamaanya 8 caOnala saIDblaUDIema p̀NaalaI¸ jaao
ik lagaanao ko ilae sastI hO̧  ek dI gayaI T/aMsaimaSana laa[na kI gait ko ilae
AaOr ]saI AâiPTkla fa[bar ka ]pyaaoga krko esaAaoena[-TIÀesaDIeca
p̀NaalaI ka ]pyaaoga krko p̀aPt kI jaa saknao vaalaI baOMDivaD\qa kI 8 gaunaa
maa~a p̀dana krtI hO.Aa[-TIyaU–TIjaI 694º2¸ saIDblaUDIema T/Oifk ko
ilae 18 vaobalaoMqa kao 1271 sao 1611 enaema ko roMja maoM pirBaaiYat krta hO
ijasao 20 enaema sposa ko saaqa sqaana idyaa gayaa hO.pUNa- saIDblaUDIema igàD kao
Tobala–1 maoM idKayaa gayaa hO.AamataOr pr lagaayao gayao AâiPTkla fa[bar
³G.652.A AaOr G.652.B´ maoM 1271–1451 enaema baOMD maoM ]cca AT\onaueSana
ko karNa AiQakaMSa saIDblaUDIema ka kayaa-nvayana 1471–1611 enaema baOMD maoM
8 vaobalaoMqa ka ]pyaaoga krto hOM.

Tobala 1Tobala 1Tobala 1Tobala 1Tobala 1:     saIDblaUDIema saa Mkoitk sao MT/la va obala oqa ³enaema´saIDblaUDIema saa Mkoitk sao MT/la va obala oqa ³enaema´saIDblaUDIema saa Mkoitk sao MT/la va obala oqa ³enaema´saIDblaUDIema saa Mkoitk sao MT/la va obala oqa ³enaema´saIDblaUDIema saa Mkoitk sao MT/la va obala oqa ³enaema´

1271 1451
1291 1471
1311 1491
1331 1511
1351 1531
1371 1551
1391 1571
1411 1591

1431 1611

saIDblaUDIema isasTma maoM kma laagat¸ Anauicat laojar AaOr vaa[DbaOMD
iflTr ko p̀BaavaI ]pyaaoga kI Anaumait donao ko ilae 20 enaema spoisaMga kao
caunaa gayaa hO.vaa[DbaOMD iflTr p̀aPt vaobalaoMqa maoM saaMkoitk +/- 6 to +/-7 nm
enaema kI iBannata kao sahna krta hO̧  [sa p̀kar ek vyaapk laojar
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the increased wavelength drift with temperature associated
with uncooled lasers. This means that large, power-
consuming thermo-electric cooling circuitry is not necessary
in CWDM systems. The uncooled laser design largely
accounts for the CWDM systems’ small size, low cost, and
low power consumption.

CWDM systems rely on optical signal regeneration
at every node without the use of optical amplifiers. Since all
channels are regenerated at each node, the link power budget
does not depend on the number of channels transported
over each span. This simplifies the network design.

Signal regeneration implies converting the signal
from optical to electronic form, and then reconverting the
signal from electronic back to optical form using OEO
(Optical-Electronic-Optical) transponders. With signal
regeneration, each wavelength requires its own individual
transponder. Signal regeneration makes sense in networks
with a limited number of spans and low channel count.

For a high capacity DWDM system, attempting full
regeneration of all wavelengths at each node is an expensive
and complex proposition. But due to (a.) the small number
of wavelengths, (b.) inexpensive optics, and (c.) recent
compact size associated with CWDM systems, the total
cost of regenerative CWDM systems can be kept low, with
the added advantage of flexible add-drop capability and
network design simplicity. These factors are especially
critical to access network deployments.

The distance between two CWDM termination
points can span up to 100km, depending on the interface
speed and the quality of optical fibers. This makes
regenerative CWDM systems suited for applications in the
metro-regional space, as well.

CWDM APPLICATION:

FIBER EXHAUST RELIEF
Many metropolitan networks have not been

upgraded for a decade. Continuous increase in traffic has
left some areas with little or no room for growth. The lack of
network capacity, also known as fiber exhaust, is a problem
carriers are looking to solve immediately.

Adding CWDM in the optical transport is a simple
and cost-
e f f e c t i v e
solution for
fiber exhaust
relief. New
services can be
added over a
single existing

Figure 1
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maOnyaUfO@cairMga TâlaroMsa ko saaqa–saaqa ibanaa laojaraoM sao jauD,o tapmaana ko saaqa baZ,I
hu[- vaobalaoMqa bahava kao Anaumait dota hO.[saka matlaba yah hO ik saIDblaUDIema
isasTma baD,I¸ ibajalaI kI Kpt vaalaI qamaao-–[laoi@T/k kUilaMga saik-T kI
AavaSyakta nahIM hO.AnkUlD laojar iDjaa[navaalaI mau#yat: saIDblaUDIema isasTma
CaoTo Aakar¸ kma laagat AaOr kma ibajalaI Kpt ko ilae ijammaodar hO.

saIDblaUDIema isasTma Aa^iPTkla empilafayaraoM ko ]pyaaoga ko
ibanaa hr naaoD pr Aa^iPTkla ko puna-janana pr Baraosaa krto hOM.caUMik saBaI
caOnalaaoM kao p`%yaok naaoD pr puna-jaIivat ikyaa jaata hO̧  [sailae ilaMk pa^var
bajaT p`%yaok AvaiQa maoM lao jaanao vaalao caOnalaaoM kI saM#yaa pr inaBa-r nahIM
krta hO.yah naoTvak- iDjaa[na kao sarla krta hO.

isaganala puna-janma ka Aqa- hO Aa^iPTkla sao [lao@T/a^inak $p maoM
isaganala kao pirvait-t krnaa AaOr Aao[-Aao ³Aa^piTkla–[lao@T/a^inak–
Aa^piTkla´ T/aMsapaOMDr ka ]pyaaoga krko [lao@T/a^inak sao Aa^iPTkla $p
sao isaganala kao ifr sao jaaoD,naa.isaganala puna-janana ko saaqa¸ p`%yaok vaobalaoMqa
kao Apnao svaMya ko vyai@tgat T/aMsapaOMDr kI AavaSyakta haotI hO.isaganala
puna-janana ko ek saIimat saM#yaa maoM fOlaava AaOr kma caOnala gaNanaa ko saaqa
naoTvak- maoM samaJa Aata hO.

ek ]cca xamata DIDblaUDIema p̀NaalaI ko ilae¸ p̀%yaok naaoD pr saBaI
vaobalaoMqa ko pUNa- ]%qaana ka p̀yaasa ek mahMgaa AaOr jaiTla p̀stava hO.laoikna
³eº´ vaobalaoqa kI kma saM#yaa ³baIº´ sastI AâiPT@sa AaOr ³saIº´saIDblaUDIema
isasTma sao jauD,o hailayaa kâmpO@T Aakar¸ lacaIlao eD–D/âp xamata AaOr
naoTvak- iDjaa[na saadgaI ko Aitir@t laaBa ko saaqa punayaao-jaI saIDblaUDIema
p̀NaailayaaoM kI kula laagat kao kma rKa jaa sakta hO.yao kark naoTvak-
pirinayaaojana tk phuMcanao ko ilae ivaSaoYa $p sao mah%vapUNa- hO.

[MTrfosa kI gait AaOr Aa^iPTkla fa[bar kI gauNava<aa ko AaQaar
pr dao saIDblaUDIema samaaiPt ibaMduAaoM ko baIca kI dUrI 100 iklaaomaITr tk
hao saktI hO.saaqa–hI–saaqa yah punayaao-jaI saIDblaUDIema p̀NaailayaaoM kao maoT/ao
xao~Iya KMDaoM maoM Anaup`yaaogaaoM ko ilae AnaukUla banaata hO.
saIDbla UDIema Aava odnasaIDbla UDIema Aava odnasaIDbla UDIema Aava odnasaIDbla UDIema Aava odnasaIDbla UDIema Aava odna
fa[bar inakasa rahtfa[bar inakasa rahtfa[bar inakasa rahtfa[bar inakasa rahtfa[bar inakasa raht

k[- mahanagarIya naoTvak- ek dSak sao ApgaòD nahIM hue hOM.
T/Oifk maoM lagaatar baZ,aotrI sao kuC xaò~aoM maoM vaRiw ko ilae bahut kma yaa
kao[- jagah nahIM bacaI hO.naoTvak- xamata kI kmaI¸ ijasao fa[bar inakasa
BaI kha jaata hO̧  ek samasyaa hO ijasao kOiryar turMt hla krnaa caahto
hOM.

AâiPTkla T/aMsapaoT-
maoM saIDblaUDIema kao
jaa oD ,naa fa[bar
inakasa raht ko
ilae ek sarla
AaOr laagat p`BaavaI
samaaQaana hO.maaOjaUda
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optical fiber, without interrupting service to existing
customers (see Figure 1).

CWDM transponders take .85 µm , 1.3 µm and 1.5 µm
-band optical signals from a variety of sources such as
SONET and Ethernet client devices, and convert them to
CWDM wavelengths that are on the ITU grid (the use of
CWDM wavelengths is transparent to the client devices).
The converted
signals are
then optically
mul t ip lexed
onto the same
fiber core, each
service being
carried on a
s e p a r a t e
wavelength .
Carriers can add Metro Ethernet services to their SONET
services, and integrate Ethernet and SONET transport onto
the same fiber (see Figure 2), thereby enabling convergence
of circuit and packet services at the edge.

Typically, optical transmission systems such as
SONET use two fiber cores to achieve bidirectional
transmission. By using different wavelengths for each
direction, a CWDM system can transmit and receive traffic
over a single
fiber core, thus
cutting in half
the number of
optical fibers
that are needed
for a given
a p p l i c a t i o n
(see Figure 3).
          CWDM
is the perfect
alternative for carriers who are looking to increase the
capacity of their installed optical network without
replacing existing equipment with higher bit rate
transmission equipment, and without installing new
fibers. By using CWDM, carriers will not need to retire
equipment before its time, or dig up the ground to install
new fiber. Installing new fiber is a costly venture,
especially in metropolitan areas, where it impacts roads
and terrestrial traffic.

ENTERPRISE LAN AND SAN CONNECTION
CWDM rings and point-to-point links are well suited

for interconnecting geographically dispersed Local Area

Figure 2: Combining SONET and Ethernet Service

Figure 3: Single Fiber CWDM Transmission

CWDM TECHNOLOGY
ga`ahkaoM kao saovaa baaiQat ikyao ibanaa nayaI saovaaAaoM kao ekla maaOjaUda
Aa^iPTkla fa[bar maoM jaaoD,a jaa sakta hO.³ica~–1 doKoḾ

saIDblaUDIema T/aMsapaOMDr 85 µm , 1.3 µm va 1.5 µm baOMD AâiPTkla
isaganala ivaiBanna p̀kar ko sàaotaoM jaOsao saaonaoT va [-qarnaoT @laa[MT ]pkrNa sao
laoto hOM̧  AaOr ]nhoM saIDblaUDIema vaobalaoMqa maoM pirvait-t krto hOM jaao Aa[-TIyaU
igàD pr hO ³saIDblaUDIema vaobalaoMqa ka ]pyaaoga @laa[MT ]pkrNa ko ilae

pardSaI - h O´.
pirvait-t isaganalaaoM
ka o tba samaana
fa[bar kaor pr
malTIPlao@sD ikyaa
jaata hO¸ p`%yaok
saovaa kao ek Alaga
vaobalaoqa pr kOirD
ikyaa jaata hO.

kOiryar maoT/ao [-qarnaoT saovaaAaoM kao ApnaI saaonaoT saovaaAaoM maoM jaaoD, sakto hOM AaOr
[-qarnaoT va saaonaoT T/aMsapaoT- kao ek hI fa[bar pr ekIkRt kr sakto
hOM³ica~–2 doKoḾ ¸ ijasasao iknaaro pr saik-T AaOr pOkoT saovaaAaoM ko knvaja-Msa
kao saxama ikyaa jaa sako.

AamataOr pr AâiPTkla T/aMsamaISana isasTma jaOsao saaonaoT dao trfa
T/aMsamaISana kao p̀aPt krnao ko ilae dao fa[bar kaor ka ]pyaaoga krto
hOM.p̀%yaok idSaa ko ilae Alaga–Alaga vaobalaoMqa ka ]pyaaoga krko ek

saIDblaUDIema p̀NaalaI
ek ekla fa[bar
kaor pr T/aMsapaoT- kao
T/aMsamaIT AaOr p̀aPt
kr sakta hO.[sa
p`kar iksaI BaI
p `yaa o g a ko ilae
AavaSyak
Aa^iPTkla fa[bar

kI AaQaI saM#yaa maoM kTaOtI ³ica~–3 doKoḾ .
saIDblaUDIema ]na kOiryar ko ilae sahI ivaklp hO jaao ibaT dr

T/aMsamaISana ]pkrNaaoM ko saaqa maaOjaUda ]pkrNaaoM kao badlanao ko ibanaa AaOr
nayao fa[bar kao lagaayao ibanaa Apnao sqaaipt Aa^iPTkla naoTvak- kI xamata
baZ,anao kI Aaor doK rho hOM.saIDblaUDIema ka ]pyaaoga krko kOiryar kao
Apnao samaya sao phlao ]pkrNa kao irTayar krnao yaa nayao fa[bar kao
sqaaipt krnao ko ilae jamaIna Kaodnao kI AavaSyakta nahIM haogaI.nayao
fa[bar kao sqaaipt krnaa ek mahMgaa ]Vma hO̧  Kasakr mahanagarIya xao~aoM
maoM̧  jahaM yah saD,kaoM AaOr sqalaIya yaatayaat kao p`Baaivat krta hO.
eMTrp`a[ja la Ona AaOr sa Ona kna o@SanaeMTrp`a[ja la Ona AaOr sa Ona kna o@SanaeMTrp`a[ja la Ona AaOr sa Ona kna o@SanaeMTrp`a[ja la Ona AaOr sa Ona kna o@SanaeMTrp`a[ja la Ona AaOr sa Ona kna o@Sana

saIDblaUDIema irMga AaOr Pvaa[MT–TU–Pvaa[MT ilaMk BaaOgaaoilak $p sao
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N e t w o r k s
(LANs) and
Storage Area
N e t w o r k s
( S A N s ) .
Corporations
can benefit
from CWDM
by integrating
m u l t i p l e
G i g a b i t
Ethernet, 10
G i g a b i t
Ethernet and
Fibre Channel
links over a
single optical
fiber for point-
t o - p o i n t
applications or
for ring applications (see Figure 4).

LOW-COST WDM DEPLOYMENTS IN THE
METRO NETWORKS

Carriers serving smaller metro-regional areas with
moderate traffic growth projections can benefit from
deploying WDM systems with a reduced number of
channels. CWDM systems supporting a 4-channel
configuration, in addition to the more common 8-channel
configuration, present a compelling advantage for smaller
metro-regional markets. Systems with 4 channels can
quadruple the available capacity over an existing network
segment, while offering a lower first-in deployment cost
than an 8-channel system. Carriers can pay as they grow,
and upgrade to 8 channel systems when the network traffic
justifies it. Low first-in cost and scalability are of paramount
importance in such markets.

CENTRAL OFFICE TO CUSTOMER PREMISE
INTERCONNECTION

CWDM is a good fit for metro-access applications
such as Fiber to the Building (FTTB). An 8-channel
CWDM network can deliver 8 independent wavelength
services from the Central Office to multiple business
offices located in the same building. Thus for an 8-
wavelength system can deliver 16 independent Gigabit
Ethernet services (see Figure 5).

CWDM OPERATION AND MAINTENANCE
For successful CWDM deployment, operation and

Figure 4: CWDM Ring

CWDM TECHNOLOGY
iCtrI hu[- laaokla
eirya a n a oTv ak -
³elaeena´ AaOr
sTa o r oj a eirya a
naoTvak- ³esaeena´
kao Aapsa maoM jaaoD,nao
ko ilae AcCI trh
sa o Ana uk Ula h O.
saIDblaUDIema kao k[-
gaIgaaibaT [-qarnaoT¸
10 gaIgaibaT [-qarnaoT
AaOr fa[bar caOnala
ilaMk kao Pvaa[MT–TU–
Pvaa[MT Anaup̀yaaogaaoM ko
il ae ya a ir M g a
Anaup`yaaogaaoM ko ilae
ekla Aa^iPTkla

fa[bar pr ekIkRt krko laaBa ]zayaa jaa sakta hO ³ica~ 4 doKoḾ .

maoT/a o na oTvakao - M ma o M kma laagat vaalaI DblaUDIema kI tOnaatImaoT/a o na oTvakao - M ma o M kma laagat vaalaI DblaUDIema kI tOnaatImaoT/a o na oTvakao - M ma o M kma laagat vaalaI DblaUDIema kI tOnaatImaoT/a o na oTvakao - M ma o M kma laagat vaalaI DblaUDIema kI tOnaatImaoT/a o na oTvakao - M ma o M kma laagat vaalaI DblaUDIema kI tOnaatI
maQyama T/Oifk baZ,aotrI AnaumaanaaoM ko saaqa CaoTo maoT/ao–xao~Iya

xao~aoM kI saovaa krnao vaalao T/OifkaoM kao kma saM#yaa maoM caOnalaaoM ko saaqa
DblaUDIema isasTma kao lagaanao sao laaBa imala sakta hO.AiQak saamaanya 8
caOnala ka^naifgauroSana ko Alaavaa 4 caOnala ka^naifgauroSana ka samaqa-na
krnao vaalao saIDblaUDIema isasTma¸ CaoTo maoT/ao xao~Iya baajaaraoM ko ilae ek
AakYa-k laaBa poSa krta hO.4 caOnalaaoM vaalao isasTma maaOjaUda naoTvak-
saogamaoMT maoM ]plabQa xamata kao caaOgaunaa kr sakto hOM¸ jabaik 8 caOnala
isasTma kI tulanaa maoM kma p`qama yaaojanaa laagat kI poSakSa krta
hO.jaba naoTvak- ka ivakasa haota hO tao kOiryar ka Baugatana kr sakto
hOM AaOr jaba naoTvak- T/Oifk [sao sahI zhrayao tba vao 8 caOnala isasTma
kao Apga`oD kr sakto hOM.eosao baajaaraoM maoM kma p`qama laagat AaOr
skolaoibailaTI savaao-pir hO.
koMd`Iya kayaa -laya sa o ]pBaa o@ta Garao M ma o M [MTrknao@Sanako Md`Iya kayaa -laya sa o ]pBaa o@ta Garao M ma o M [MTrknao@Sanako Md`Iya kayaa -laya sa o ]pBaa o@ta Garao M ma o M [MTrknao@Sanako Md`Iya kayaa -laya sa o ]pBaa o@ta Garao M ma o M [MTrknao@Sanako Md`Iya kayaa -laya sa o ]pBaa o@ta Garao M ma o M [MTrknao@Sana

saIDblaUDIema maoT/ao–e@saosa Aavaodna jaOsao fa[bar–TU–d–ibailDMga
³efTITIbaI´ ko ilae sahI hO.ek 8 caOnala saIDblaUDIema naoTvak- koMd`Iya
kayaa-laya sao ek hI [maart maoM isqat k[- vyavasaaiyak kayaa-layaaoM maoM 8
svatM~ vaobalaoMqa saovaayaoM p`dana kr sakta hO.[sa p`kar ek 8 vaobalaoMqa
p`NaalaI ko ilae 16 svatM~ gaIgaaibaT [-qarnaoT saovaayaoM ivatirt kr sakto
hOM.³ica~ 5 doKoḾ

saIDbla UDIema sa Mcaalana va rKrKavasaIDbla UDIema sa Mcaalana va rKrKavasaIDbla UDIema sa Mcaalana va rKrKavasaIDbla UDIema sa Mcaalana va rKrKavasaIDbla UDIema sa Mcaalana va rKrKava
saIDblaUDIema kI safla tOnaatI ko ilae¸ saMcaalana AaOr rKrKava
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m a i n t e n a n c e
depend on the
availability of
m a n a g e m e n t
functions that
allow operators to
m o n i t o r
equipment
health and
provision
services
remotely. Each
CWDM node in a
network must
collect status
i n f o r m a t i o n
locally, and be
able to
a u t o n o m o u s l y
report alarms and allow an operator to retrieve performance
information and provision new services. This is typically
done over a LAN or WAN connection between the CWDM
equipment and
the management
console, by using
a network
m a n a g e m e n t
protocol such as
SNMP (see Figure
6). In addition to
an Ethernet port
for connecting to
a management
LAN or WAN, it is
of great value to
have a separate
optical service
channel. The
optical service
channel connects
remote CWDM
nodes and can be
used exclusively
for transmitting
management data
among CWDM
nodes over the
optical fiber, using

Figure 6: Remote Management through External WAN

Figure 5: FTTB Application

Figure 7: Remote Management through Optical Service Channel

CWDM TECHNOLOGY
p`ba MQana kayaa o - M  kI
]plabQata pr inaBa-r
krta hO jaao Aa^proTraoM
kao ]pkrNa kI halat
AaOr dUrsqa saovaaAaoM kI
inagaranaI krna o kI
Ana u m a it d ota h O.
na oTvak- ma o M  p ` %ya ok
saIDblaUDIema naaoD kao
sqaanaIya $p sao isqait
kI jaanakarI ek~
krnaI caaihe AaOr
svatM~ $p sao Alaama-
kI irpaoT- krnao AaOr
ek Aa ^pr oTr ka o
p`dSa-na kI jaanakarI

p`aPt krnao AaOr nayaI saovaaAaoM ka p`avaQaana krnao kI Anaumait dota hO.yah
AamataOr pr ek naoTvak- p`baMQana p`aoTaoka^la jaOsao esaenaemapI ³ica~–6
doKoḾ  ka ]pyaaoga krko saIDblaUDIema ]pkrNa AaOr p`baMQana kMsaaola ko

baIca elaeena yaa
DblaUeena knao@Sana pr
ikyaa jaata hO.p`baMQana
elaeena yaa DblaUeena
sao knao@T krnao ko
ilae [-qarnaoT paoT- ko
Alaavaa ek Alaga
Aa^iPTkla saovaa caOnala
haonaa bahut mah%vapUNa-
hO.Aa^iPTkla saovaa
c a O n al a d Ursqa
saIDblaUDIema naaoD\sa kao
jaaoD,ta hO AaOr ivaSaoYa
$p sao samaip-t fa[bar
vaobalaoMqaaoM ka ]pyaaoga
krko Aa ^ i PTkla
fa[bar pr
saIDblaUDIema naaoD\sa ko
baIca p`ba MQana DoTa
p`saairt krnao ko ilae
]pyaa oga ikyaa jaa
sakta hO.
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dedicated
wavelengths.
Through the optical
service channel, a
network operator
can retrieve
performance
information, issue
maintenance
commands, and
provision services at
the remote end of a
CWDM link, even if
the remote end is not
connected to a
management LAN or
WAN. In this case,
the optical service
channel acts as a
management LAN/WAN extension over the optical fiber (see
Figure 7).

In cases, where the remote end is connected to a
management LAN or WAN, the optical service channel can
provide a redundant management path. The optical service
channel can be configured to support chain and ring
topologies (see Figure 8).

CONCLUSION
CWDM is an attractive solution for carriers who need

to upgrade their networks to accommodate current or future
traffic needs while minimizing the use of valuable fiber
strands. CWDM’s ability to accommodate Ethernet and
SONET on a single fiber enables converged circuit / packet
networks at the edge, and at high demand access sites.
Given the low cost, simplicity, scalability and management
features of the latest products, CWDM systems are now a
sound alternative to overbuilding with Next Generation
SONET, DWDM, and proprietary solutions. As traffic
demands continue to rise, the popularity of CWDM with
carriers in the access and metro networks will be akin to the
popularity of DWDM in the long haul and ultra-long haul
networks. 

Figure 8: Redundant Management Path through Optical Service Channel
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laoKk ko baaro mao M:laoKk ko baaro mao M:laoKk ko baaro mao M:laoKk ko baaro mao M:laoKk ko baaro mao M:
EaI pIyaUYa DoiZ,yaa AâiPTilaMk naoTvak- p̀a[vaoT ilaimaToD maoM saITIAao
hOM.Aa^iPTilaMk naoTvak- p`a[vaoT ilaimaToD¸ [MiDyaa ek p`mauK
Aa[-pI¸ efTITIecaÀefTITIe@sa samaaQaana AaOr Aa[-pI TolaIivajana
tknaIkI ivaSaoYa&ta p̀dana krnao vaalaI AgàNaI kMpnaI hO.

Aa^iPTla saovaa caOnala ko
maaQyama sao¸ ek naoTvak-
Aa^proTr¸ p`dSa-na kI
jaanakarI p̀aPt kr sakta
hO̧  rKrKava kmaaMD jaarI
kr sakta h O ¸ Aa Or
saIDblaUDIema ilaMk ko
dUrsqa Caor pr p`avaQaana
saovaaAao M kao jaarI kr
sakta hO̧  Balao hI dUrsqa
Caor ek p`baMQana laOna yaa
vaOna sao jauD,a nahIM hO.[sa
maamala o ma o M¸ Aa^iPTkla
fa[bar pr p ` b a M Q a n a
laOnaÀvaOna e@saToMSana ko

$p maoM kaya- krta hO ³ica~ 7 doKoḾ  .
eosao maamalaaoM maoM̧  jahaM dUrsqa Caor¸ laOna yaa vaOna p`baMQana sao jauD,a hO̧

Aa^iPTkla saovaa caOnala ek AnaavaSyak p`baMQana pqa p`dana kr sakta
hO.Aa^iPTkla saovaa caOnala kao samaqa-na EaRMKlaa AaOr irMga Taopaolaa^jaI ka
samaqa-na krnao ko ilae ka^naifgaur ikyaa jaa sakta hO.

inaYkYa -i n aYkYa -i n aYkYa -i n aYkYa -i n aYkYa -
saIDblaUDIema ]na kOiryar ko ilae ek AakYa-k samaaQaana hO

ijanhoM maUlyavaana fa[bar sT/OMD\sa ko ]pyaaoga kao kma krto hue vat-maana yaa
BaivaYya kI T/Oifk AavaSyakta kao samaayaaoijat krnao ko ilae Apnao
naoTvak- kao ApgaòD krnao kI AavaSyakta hO.saIDblaUDIema Wara ekla
fa[bar pr [-qarnaoT AaOr saaonaoT kao samaayaaoijat krnao kI xamata saxama
saik-TÀpOkoT naoTvak- kao iknaaro pr AaOr ]cca maaMga vaalao e@saosa sqalaaoM
pr saxama banaatI hO.navaInatma ]%padaoM ko kma laagat¸ saadgaI¸ skolaoibailaTI
AaOr p`baMQana sauivaQaaAaoM kao doKto hue¸ saIDblaUDIema isasTma Aba AgalaI
pIZ,I ko saaonaoT¸ DIDblaUDIema AaOr maailakanaa samaaQaanaaoM ko saaqa Aaovar
Aa^la krnao ko ilae ek AcCa ivaklp hO.jaOsao–jaOsao T/Oifk kI maaMga
baZ,tI jaa rhI hO̧  e@saosa maoM kOiryar ko saaqa saIDblaUDIema kI laaokip`yata
baZ,ogaI AaOr maoT/ao naoTvak-̧  DblaUDIema kI laaokip`yata ko ilae laMbaI daOD,
AaOr bahut laMbaI daOD, ko naoTvak- ko samaana haoMgao. 
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