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BIT ERROR RATE &
ITS IMPORTANCE

Cable TV networks that migrate to Digital
CATV often asked -  What is Bit Error Rate (BER)?
How is it related to signal quality ? What are the
factors that effect BER?

This article provides a simple overview, with
recommendations for an LCO to improve his
distribution system, for Digital CATV delivery.

DIGITAL BASICS
In a digital system, the signal consists of digital

data, which is transmitted as a series of 0s & 1s. 0
represents the 'Off' state, and 1 represents an 'On'
state. The series of 0s & 1s are grouped together in a
fixed length, or 'Words.' As an example: 0 1 1 0 0 0 1
0 1 1 is a ten bit word. It is important that all these
bits be received exactly as transmitted.

If however, the word is received as :  0 0 1 0
1 0 1 0 0 1 then there are 3 errors (shown as
underlined bits). This implies 3 errors out of 10 or
a Bit Error Rate (BER) of 3/10 = 0.3 BER or a 30%
Bit Error Rate. In a practical digital system, a 30%
BER is huge and unacceptable. Usually the BER
is very small, typically expressed as 10 to a
negative power. For example, a typical digital
CATV distribution
system will have a
BER of  10  to  the
minus  4 ,  meaning
that,  out of  10,000
bits transmitted, one
bit may be in error,
i.e. 1 error in 1 ten
thousand bits.  The
higher the BER, the
higher the error and
the received signal
wi l l  be  of  poor
quality. The digital
picture will tolerate a certain BER but beyond that
l imit ,  the  pic ture  wi l l  suddenly  become
unacceptable .  The  Pic ture  may freeze ,
tear or the screen may even go completely
blank.

ibaT [rr roT
AaOr [saka mah%va

kobala TIvaI naoTvak-̧  jaao ik iDijaTla saIeTIvaI saovaa Sau$ krnaa
caahto hOM̧  vao p`aya: pUCto hOM ik –ibaT [rr roT ³baI[-Aar´ @yaa hOÆ yah
isaganala kI @vaailaTI sao kOsao saMbaMiQat hOÆ baI[-Aar kao p`Baaivat krnao
vaalao kaOna sao kark hOMÆ

yah laoK iDijaTla saIeTIvaI iDilavarI ko ilae ek elasaIAao kao
Apnao ivatrNa tM~ maoM sauQaar ko ilae isafairSa ko saaqa sarla Avalaaokna
p`dana krta hO.
iDijaTla kI maUla baatoMiDijaTla kI maUla baatoMiDijaTla kI maUla baatoMiDijaTla kI maUla baatoMiDijaTla kI maUla baatoM

iDijaTla isasTma maoM isaganala maoM iDijaTla DoTa Saaimala haotI hO̧  jaao
ik 0 va 1 kI EaRMKlaa ko $p maoM T/aMsamaIToD haotI hO.0 ‘Aa^f’ sToT ka
AaOr 1 ‘Aa^na’ sToT ka p`itinaiQa%va krta hO.inayat dUrI yaa ‘vaD-sa’ maoM
‘0’ va ‘1’ kI EaRMKlaa kao eksaaqa samaUhIkRt krto hOM.]dahrNa ko $p
maoM: 0 1 1 0 0 0 1 0 1 1 dsa ibaT vaD- hO.yah mah%vapUNa- hO ik [na saBaI
ibaT\sa kao jaOsao T/asamaIToD ikyaa jaata hO̧  vaOsao hI irsaIva ikyaa jaata hO.

halaaMik yaid vaD- kao 0 0 1 0 1 0 1 0 0 1 maoM irsaIva ikyaa jaae
tao yahaM pr 3 [rr haoMgao ³roKaMikt ibaT ko $p maoM idKayaa gayaa´.[saka
matlaba hO 10 maoM sao 3 [rr yaa 3À10 = 0.3 baI[-Aar ka ibaT [rr roT
³baI[-Aar´ yaa 30 p̀itSat ibaT [rr roT.ek vyaavahairk iDijaTla isasTma
maoM 30 p̀itSat baI[-Aar ivaSaala AaOr AsvaIkaya- hO.AamataOr pr baI[-Aar

kafI CaoTa haota hO ijasao 10 ko
$p maoM nakara%mak pâvar ko $p maoM
vya@t ikyaa jaata hO.]dahrNa
ko ilae ek ivaiSaYT iDijaTla
saIeTIvaI ivatrNa isasTma maoM ibanaa
4 ko baI[-Aar 10 haogaa¸ [saka
matlaba hO ik T/aMsamaIT ikyao gayao
10,000 ibaT maoM sao ek ibaT maoM
[rr hao sakta hO yaaina 10¸000
ibaT maoM 1 [rr.baI[-Aar ijatnaa
AiQak haogaa [rr ]tnaa hI AiQak

haogaa AaOr irsaIva ikyao gayao isaganala kI @vaailaTI kmajaaor haogaI.iDijaTla
ip@car kuC Kasa baI[-Aar kao sah sakta hO laoikna ]sa saImaa ko baad
ip@car Acaanak AsahnaIya hao jaayaogaI.ip@car iÍja¸ iTyar yaa ifr sËIna
pUrI trh blaOMk BaI hao sakta hO.

BER

Parameters At Consumer Outlets For
Analog  And Digital Video Channels (IEC60728)

Parameter At The Value For Value For
Subscriber´s TV Analog Video Digital Video
Interface PAL / NTSC 64QAM / 256QAM

RF Output Level >60 dBµV >47 / >54 dBµV

SNR >45.5 dB >26 /  >32 dB

CSO / CTB >57 dB, > 52 dB >37 dB

BER - <10-4
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In an analog system, deterioration is gradual,
and the picture deteriorates progressively. However
in a digital system, the picture suddenly turns
unacceptable if the BER falls below a certain level
(usually ,10-4).

Clear ly ,  Bi t  Error  Rate :  BER is  a  key
parameter that is used in assessing systems that
transmit digital data from one location to another.
Systems for which Bit  Error Rate,  (BER) is
applicable include RF links, fibre optic data
systems, Ethernet, or any system that transmits
data over a network of some form where noise,
inter ference ,  and dis tort ion may cause
degradation of the digital signal. Although there
are some differences in the way these systems
work and the way in which bit error rate is
affected, the basics of bit error rate itself are still
the same.

When data is transmitted over a data link,
there is a possibility of errors being introduced
into the system. If errors are introduced into the
data, then the integrity of the system may be
compromised. As a result, it is necessary to assess
the performance of the system, and bit error rate,
BER, provides an ideal way in which this can be
achieved.

CAUSE OF BER
In digital transmission, bit errors represent the

number of wrong / error bits received during
transmission. These can occur due to :
i. Noise
ii. Interference
iii. Distortion
iv. Bit Synchronization Errors.

BER & OVERALL SYSTEM PERFORMANCE
 Bit Error Rate, (BER) assesses the full end-to-

end performance of a system including the
transmitter, receiver and the way in which the signal
is transmitted (eg RF, Optical). As a result, BER
estimates the actual performance of a system in
operation to be tested, rather than testing the
component parts and hoping that they will operate
satisfactorily when in place.

IMPROVING BER IN CATV
Improving BER infact implies improving the

overall system performance, and is therefore not

BER
ek enaalaa^ga isasTma maoM igaravaT QaIro–QaIro haotI hO AaOr ip@car

kmajaaor haotI jaatI hO.halaaMik iDijaTla isasTma maoM yaid baI[-Aar Kasa
str ³AamataOr pr 10–4´ sao naIcao igartI hO tao ip@car Acaanak
AsvaIkaya- hao jaatI hO.

spYT hO ik ibaT [rr roT¸ baI[-Aar mah%vapUNa- pOramaITr hO
ijasaka [stomaala isasTma ko Aaklana maoM ikyaa jaata hO jaao ik ek sqaana
sao dUsaro sqaana ko ilae iDijaTla DoTa kao T/aMsamaIT krta hO.ijana isasTma
ko ilae ibaT [rr roT ³baI[-Aar´ laagaU haotI hO ]samaoM Aaref ilaMk¸
fa[bar Aa^piTk DoTa isasTma¸ [qarnaoT yaa kao[- eosaa isasTma jaao ik
iksaI $p maoM naoTvak- ko }pr DoTa T/aMsamaIT krta hO jahaM ik naaoya^ja¸
hstxaop AaOr iDsTaOrSana¸ iDijaTla isaganala maoM igaravaT laata hO̧  Saaimala
hOM.halaaMik ijasa trIko sao yao isasTma kama krto hOM AaOr ijasa trIko sao
ibaT [rr roT [nhoM p`Baaivat krto hOM ]namaoM kuC fk- hO̧  ibaT [rr roT ka
maUla Kud BaI ABaI ]tnaI hI hO.

jaba DoTa¸ DoTa ilaMk ko }pr T/aMsamaIToD ikyaa jaata hO tao
isasTma maoM [rr kI p`stuit kI saMBaavanaa rhtI hO.yaid DoTa maoM [rr kao
p`stut ikyaa jaata hO tao isasTma kI p`maaiNakta ko saaqa samaJaaOta ikyaa
jaata hO.pirNaamasva$p yah ja$rI hO ik isasTma ko p`dSa-na kao e@saosa
ikyaa jaae AaOr ibaT [rr roT¸ baI[-Aar ek AcCa ]paya p`dana krta hO
ijasakI sahayata sao [sao p`aPt ikyaa jaa sakta hO.
baI[-Aar ko karNabaI[-Aar ko karNabaI[-Aar ko karNabaI[-Aar ko karNabaI[-Aar ko karNa

iDijaTla T/aMsamaISana maoM ibaT [rr¸ T/aMsamaISana ko daOrana p`aPt
galatÀ[rr ibaT kI saM#yaa kao p`stut krta hO.[nako karNa hao sakto
hOM:
1. naaoya^ja
2. hstxaop
3. iDsTaOrSana
4. ibaT isaMËnaa[jaoSana [rr
baI[-Aar AaOr saMpUNa- isasTma ka p`dSa-nabaI[-Aar AaOr saMpUNa- isasTma ka p`dSa-nabaI[-Aar AaOr saMpUNa- isasTma ka p`dSa-nabaI[-Aar AaOr saMpUNa- isasTma ka p`dSa-nabaI[-Aar AaOr saMpUNa- isasTma ka p`dSa-na

ibaT [rr roT ³baI[-Aar´¸ T/aMsamaITr¸ irsaIvar AaOr ijasa trIko sao
isaganala irsaIva ikyaa jaata hO ³jaOsao Aaref¸ AâpiTkla´ saiht isasTma
ko p`dSa-na ko eMD TU eMD e@saosa krta hO.pirNaamasva$p baI[-Aar¸
saMcaalana maoM isasTma ko vaastivak p`dSa-na kI jaaMca ka Anaumaana lagaata hO̧
na ik GaTk BaagaaoM ka prIxaNa krta hO AaOr ]mmaId krta hO ik jaba [sao
lagaayaa jaayaogaa tao yah saMtaoYajanak kama kroMgao.
saIeTIvaI mao M baI[-Aar kao sauQaarnaasaIeTIvaI mao M baI[-Aar kao sauQaarnaasaIeTIvaI mao M baI[-Aar kao sauQaarnaasaIeTIvaI mao M baI[-Aar kao sauQaarnaasaIeTIvaI mao M baI[-Aar kao sauQaarnaa

baI[-Aar maoM sauQaar krnao ka matlaba hO isasTma ko saMpUNa- p`dSa-na
kao sauQaarnaa AaOr [sailae yah Aasaana nahIM hO.DoTa roT kao GaTa kr

80



SATELLITE & CABLE TV AUGUST 2017

easy. BER can be improved by reducing the data
rate or improving
the transmission
efficiency.

In a
practical Cable TV
system, the BER
can be improved, by various means. Typically, all
these methods need to be implemented
simultaneously to get good BER and therefore good
digital CATV transmission.

LOWER NOISE
As in an analog cable TV system, noise also

deteriorates the signal and the picture quality in a
digital cable TV network. Noise in general is any
external signal that is not part of the original signal
being transmitted.

Noise can be injected into a digital cable TV
network due to poor shielding of the coaxial cable
being used. It is therefore important to use good
quality coaxial cable with heavy braiding so that
external noise cannot plunge into the cable.

The use of good quality crimp connectors that
maintain good grounding contact with the coaxial
cable, are also very important.

Similarly, tap-offs and splitters with good
metal housing that provide electrical shielding, must
be used.

SIGNAL LEVELS
While an analog TV set requires a minimum

signal of 60 dBU, a digital
set top box needs to receive
a minimum signal of
>47dBU for QAM64 signals
and >54dBU for QAM256
signals.  This signal
requirement may not be as
comfortable as it seems at
first sight - the Headend
must be set up to output
approximately -6dB (QAM 256) to 10 dB lower signal
levels (QAM64) for digital, to avoid overloading the
line amplifiers & nodes.

OPTICAL TRANSMISSION
Use of  f iber  opt ic  cable  and opt ica l

transmitters & nodes is now wide spread on
Indian Cable  TV networks .  Unl ike  RF

Digital TV Transmission

With Digitally Coded Signals,
The Picture Quality Abruptly Changes From

Excellent to Unacceptable or No Picture

Modulation 16 QAM 64 QAM 256 QAM

SNR (e.g. 8 MHz) > 20 dB > 26 dB > 32 dB

Analog TV Transmission :  CNR

Good Picture Moderate Picture Poor Picture

SNR > 48 dB 45...47 dB < 44 dB

BER
yaa T/aMsamaISana xamata maoM sauQaar krko baI[-Aar maoM sauQaar ikyaa jaa sakta

hO.
vyavahairk kobala

TIvaI isasTma maoM baI[-Aar
kao ivaiBanna saaQanaaoM Wara
sa u Q a ara jaa sakta

hO.AamataOr pr AcCa baI[-Aar AaOr ]sako baad AcCo iDijaTla saIeTIvaI
T/aMsamaISana p`aPt krnao ko ilae [na saBaI trIko kao ek saaqa p`stut krnao
kI ja$rt hO.
inamnna naa oya ^jainamnna naa oya ^jainamnna naa oya ^jainamnna naa oya ^jainamnna naa oya ^ja

ek enaalaa^ga kobala TIvaI isasTma maoM naaoya^ja BaI isaganala AaOr
iDijaTla kobala TIvaI naoTvak- maoM ip@car @vaailaTI maoM igaravaT laatI
hO.AamataOr pr naaoya^ja kao[- baahrI isaganala haota hO jaao ik maUla $p sao
T/aMsamaIT ikyao gayao isaganala ka ihssaa nahIM haota hO.

iDijaTla kobala TIvaI naoTva-k maoM [stomaala ikyao gayao kao–ei@sayala
kobala ko kmajaaor pirrxaNa ko calato naaoyâja Saaimala hao sakta hO.[sailae
yah ja$rI hO ik BaarI baòiDMga ko saaqa AcCI @vaailaTI ko kao–ei@sayala
kobala ka [stomaala ikyaa jaae [sasao kobala maoM baahrI naaoya^ja p`vaoSa nahIM hao
sakogaa.

[sako Alaavaa AcCI @vaailaTI ko iËMp knao@Tsa- ka [stomaala
baohd mah%vapUNa- hO jaao ik kao–ei@sayala kobala ko saaqa AcCa ga`a]MiDMga
saMpk- banaayao rKo.

[saI trh AcCo Qaatu Aavaasa ko saaqa TOp Aa^f va isPlaTsa-̧  jaao
ik AcCa [laoi@T/kla iSailDMga p`dana kro̧  ka [stomaala krnaa caaihe.
isaganala strisaganala strisaganala strisaganala strisaganala str

halaaMik enaalaa^ga TIvaI saoT kao nyaUnatma 60 dBU isaganala kI
ja$rt haotI hO̧  jabaik iDijaTla saoT
Ta^p baa^@sa kao QAM 64 isaganala
ko ilae >47dBU AaOr QAM 256
isaganala ko ilae >54dBU ko nyaUnatma
isaganala kao irsaIva krnao kI ja$rt
haogaI.phlaI najar maoM doKnao pr eosaa
nahIM lagata hO ik yah isaganala ja$rt
sauKd na hao–hoDeMD kao inaiScat $p

sao laa[na emaiPlafayar va naaoD\sa ko AaovarlaaoiDMga sao bacanao ko ilae
Aa]TpuT kao lagaBaga 6dB ³QAM256´ sao 10dB inamna isaganala
laovala³QAM 64´ pr inaQaa-irt krnaa caaihe.
Aa^piTkla T/a MsamaISanaAa^piTkla T/a MsamaISanaAa^piTkla T/a MsamaISanaAa^piTkla T/a MsamaISanaAa^piTkla T/a MsamaISana

BaartIya kobala TIvaI naoTvakao-M maoM Aba fa[bar Aa^piTk kobala va
AâpiTkla T/aMsamaITr va naaoD ka vyaapk $p [stomaala hao rha hO.Aaref
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BER
Transmission, Optical transmission is completely
immune to electrical noise pick up. Further, optical
transmission does not require frequent use of
amplifiers or any other active equipment to
dis tr ibute  the  s ignal .  Best  of  a l l ,  opt ica l
transmission is far cheaper than RF transmission.

Given a l l  these  benef i ts  i t  i s  hardly
surprising that all distribution system upgrades
are now done with optical networks. Ideally, the
optical signal should service a node which in turn
should directly service the end consumer. Hence
ideally, there should be no RF amplifiers used in
the CATV distribution system after the optical
node.

The optical signal fed to nodes must be
reduced by 2dBm to 4dBm, when a CATV
distribution system is migrated from analog only to
digital signal delivery.

Ideally A Node Should Directly
Service A Consumer's STB

A good rule of thumb is that if any coaxial
cable length is more than 300 meters, it should be
replaced by a fiber optic cable and optical
transmission used instead of RF transmission. Such
practices will result in good BER

LOWER QAM
Digital CATV signals from the Headend utilise

QAM (Quadrature Amplitude Modulation). This is
decided by the Headend and cannot be altered by
the LCO during re-transmission.

QAM modulation can be done at different
"density" levels.  QAM 64 is the least dense
modulation. It carries the least amount of channels
within a specified bandwidth. QAM 128 & QAM 256
offer significantly higher number of channels that
can be carried in the same bandwidth.

As one can expect, QAM 256 requires much
better BER than QAM 64. As a result a poor quality
distribution network may not be able to properly
carry a QAM 256 signal. It will result in picture
freezing at the customer end. However, the same
network may adequately carry QAM 64.

Typically, each STB will also need to receive
3dB higher signal levels if QAM 256 is used,
compared to QAM 64.

T/aMsamaISana ko ivapirt AâpiTkla T/aMsamaISana pUrI trh [lao@T/âikla naaoyâja
sao p`itrixat rhta hO.[sako Alaavaa Aa^piTkla T/aMsamaISana maoM isaganala ko
ivatrNa ko ilae emaiPlafayar yaa iksaI Anya saiËya ]pkrNa ko lagaatar
[stomaala kI ja$rt nahIM haotI.sabasao AcCI baat hO ik Aa^piTkla
T/aMsamaISana¸ Aaref T/aMsamaISana ko maukabalao kafI sasta hO.

[na saBaI ivaSaoYataAaoM kao doKto hue yah Saayad hI AaScaya-janak
lagao ik saBaI ivatrNa isasTma Aba Aa^piTkla naoTvak- ko saaqa ApgaòD hao
rho hOM.AadSa- $p sao AaiPTkla isaganala kao ek naaoD kI saovaa krnaI
caaihe¸ jaao ik badlao maoM saIQao ]pBaao@taAaoM kao saovaa p`dana kro.[sailae
AadSa- $p sao Aa^piTkla naaoD ko baad saIeTIvaI ivatrNa isasTma maoM
Aaref emaiPlafayar ka [stomaala nahIM ikyaa jaanaa caaihe.

jaba saIeTIvaI ivatrNa isasTma kao enaalaa^ga sao isaf- iDijaTla
isaganala iDilavarI kI Aaor sqaanaaMtirt ikyaa jaae tao naaoD kao foD ikyao
jaanao vaalao Aa^piTkla isaganala kao inaiScat $p sao 2dBm sao 4dBm
tk GaTayaa jaanaa caaihe.

AadSa- $p sao ek naaoD saIQao ]pBaao@taAaoM ko
esaTIbaI kao saovaa p`dana kro

AMgaUzo ka ek AcCa inayama hO ik yaid kao[- kao–ei@sayala
kobala kI laMbaa[- 300 maITr sao AiQak hO tao [sako sqaana pr fa[bar
Aa^piTkla kobala kao lagaanaa caaihe AaOr Aaref T/aMsamaISana ko sqaana
pr Aa^piTkla T/aMsamaISana lagaanaa caaihe.[sa trh ko vyavahar ka
pirNaama AcCa baI[-Aar hO.
inamna @ya Ueemainamna @ya Ueemainamna @ya Ueemainamna @ya Ueemainamna @ya Ueema

hoDeMD sao iDijaTla saIeTIvaI isaganala¸ @yaUeema ³@vaaD/ocar
emPlaIT\yaUD maa^DulaoSana´ ka [stomaala krta hO.[saka inaNa-ya hoDeMD sao
ikyaa jaata hO AaOr puna-–p`saarNa ko daOrana elasaIAao Wara CoD,CaD, nahIM
ikyaa jaa sakta.@yaUeema maa^DulaoSana ivaiBanna ‘Gana%va’ straoM pr ikyaa
jaata hO.@yaUeema 64 maoM ApoxaakRRt kma Gana%va haota hO.[sao inaid-YT
baOMDivaD\qa ko BaItr caOnalaaoM kI kma saM#yaa kao kOrI ikyaa jaata hO.@yaUeema
128 va @yaUeema 256 kafI AiQak saM#yaa maoM caOnala p`dana krta hO ijasao
ik samaana baOMDivaD\qa ko BaItr kOirD ikyaa jaa sakta hO.

jaOsaaik jaaihr hO ik @yaUeema 256 kao @yaUeema 64 ko maukabalao
AcCI baI[-Aar kI ja$rt haotI hO.pirNaamasva$p kmajaaor ivatrNa
naoTvak- Saayad sahI trIko sao @yaUeema 256 isaganala kao kOrI krnao maoM
saxama na haoM.@yaaoMik [saka pirNaama ]pBaao@taAaoM ko GaraoM maoM ip@car ko
ÍIja ko $p maoM Aa sakta hO.halaaMik yahI naoTvak- @yaUeema 64 kao
Saayad AcCI trIko sao kOirD kr sakogaa.

ivaiSaYT $p sao @yaUeema 64 kI tulanaa maoM yaid @yaUeema 256 ka
[stomaala ikyaa jaae tao p`%yaok esaTIbaI kao 3 dB ]cca isaganala str
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In Cable TV networks that need to
simultaneously carry analog + digital CATV signals,
only a small portion (usually 20-40 analog channels)
of the bandwidth is allocated for digital CATV
channels. To carry at least 200 digital channels,
higher modulation schemes than QAM 64 are
required. Some cable TV headends have successfully
experimented with carrying their "Home Stream" on
QAM 64 and the other streams on higher QAM, to
provide both high channel capacity and robust
signal transmission even on the not-so-good quality
distribution networks of their LCOs.

CONCLUSION:
As seen above, BER (Bit Error Rate) provides a

good measure of evaluating whether the end
subscribers' STBs receive an adequate quality of
digital signal.  To this extent BER and its
measurement is an excellent tool.

We have also indicated above, broad outlines of
some measures that must be adopted to improve the
transmission quality, i.e. the Bit Error Rate (BER). 

irsaIva krnao kI ja$rt haogaI.eosao kobala TIvaI naoTvak- ijanhoM ik eksaaqa
enaalaa^ga va iDijaTla saIeTIvaI isaganalaaoM ka p`saarNa krnao kI ja$rt hO
vao iDijaTla saIeTIvaI caOnalaaoM ko ilae AabaMiTt baOMDivaD\qa ko CaoTo ihssao
³AamataOr pr 20–40 enaalaa^ga caOnala´ kao hI rKto hOM.kma sao kma
200 iDijaTla caOnalaaoM kao kOrI krnao ko ilae @yaUeema 64 ko maukabalao ko
ilae ]cca maa^DulaoSana skIma kI ja$rt haotI hO.kuC kobala TIvaI hoDeMD
nao @yaUeema 64 pr Apnao ‘haoma sT/Ima’ kao kOrI krnao ko saaqa saflatapUva-k
p`yaaoga ikyaa hO AaOr Anya sT/Ima kao ]ccatr @yaUeema maoM̧  ijasasao ik Apnao
elasaIAao ko ApoxaakRt kmajaaor @vaailaTI vaalao ivatrNa naoTvak- pr
AcCI isaganala T/aMsamaISana va ]cca caOnala xamata daonaaoM p`dana ikyaa jaae.
inaYkYa -inaYkYa -inaYkYa -inaYkYa -inaYkYa -

jaOsaaik }pr hmanao doKa¸ baI[-Aar ³ibaT [rr roT´ [sa baat ko
maUlyaaMkna ka AcCa ]paya p`dana krta hO ik @yaa ]pBaao@taAaoM ko
esaTIbaI kao iDijaTla isaganala kI pyaa-Pt @vaailaTI p`aPt hao rhI hO.[sa
hd tk baI[-Aar AaOr [sakI maap ek ]%kRYT ]pkrNa hO.

hmanao }pr kuC ]payaaoM kI vyaapk $proKa dI hO ijasaka
[stomaala p`saarNa @vaailaTI ³Aqaa-t ibaT [rr roT ³baI[-Aar´´ maoM sauQaar
ko ilae krnaa caaihe. 

BER For Digital Modulation
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