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DISH DOCTOR

MODULATION ERROR RATIO
Q: How have Cable operators have been using
receive modulation error ratio (RxMER, sometimes
called “SNR”) for years to characterize the health of
digital signals carried on their networks?

Raathan Iyer,
Cable & Broadband Consultant, Chennai

Ans.: Cable operators have been using receive
modulation error ratio (RxMER, sometimes called
“SNR”) for years to characterize the health of digital
signals carried on their networks. Test equipment
manufacturers have supported RxMER measurements
in their field instruments
for nearly as long as digital
has been part  of  our
vernacular, but care must
be taken when making
those measurements. To
help prevent  test
equipment  overload,
especially at the output of
nodes and amplifiers where
a significant amount of tilt
exists: insert a bandpass filter in the signal path. That
bandpass filter reduces the total power present at the
test equipment input, allowing more reliable RxMER
measurements to be performed.

A relatively new tool in the cable network
architecture toolbox is what is known as distributed
CCAP architecture (DCA), which includes remote PHY
and remote MACPHY – the latter also called flexible
MAC architecture. R-PHY, for instance, relocates the
physical layer electronics to a remote PHY device
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jaata hO´ ka ]pyaaoga kr rho
hOM.prIxaNa ]pkrNa inamaa-taAaoM nao
Apn a o  x a o~ k o  ]pkrNa a o M
Aare@saema[-Aar maap ka samaqa-na
tba tk ikyaa hO jaba tk iDijaTla
hmaarI sqaanaIya BaaYaa ka ihssaa
rha hO¸ laoikna ]na maapaoM kao banaato
s a m a y a  s a a v a Q a a n a I  b artn a I
caaihe.prIxaNa ]pkrNa AiQaBaar
kao raoknao maoM madd krnao ko ilae

ivaSaoYa $p naaoD\sa AaOr emplaIfayaraoM ko Aa]TpuT pr jahaM mah%vapUNa-
maa~a maoM Jaukava maaOjaUd hO: isaganala pqa maoM ek baOMDpasa iflTr
Dalao M.vah baO MDpasa iflTr prIxaNa ]pkrNa [napuT pr maaOjaUd
kula Sai@t kao kma kr dota hO ijasasa o AiQak ivaSvanaIya
Aare@saema[-Aar maapnao ikyaa jaa sakta hO.

kobala naoTvak- Aaik-To@car TUlabaa^@sa maoM ek ApoxaakRt nayaa
TUla ivatirt saIsaIepI Aaik-To@car ³DIsaIe´ ko $p maoM jaanaa jaata hO̧
ijasamaoM irmaaoT pIecavaa[- AaOr irmaaoT emaeesaIpIecavaa[- Saaimala hOM̧  baad
vaalao kao lacaIlaa emaesaI Aaik-To@car BaI kha jaata hO.]dahrNa ko
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(RPD) in a shelf or node, while the MAC electronics
stay in the headend or hub. DCA has many benefits,
but along with those benefits comes the need for
creation of new ways of doing inventory management
(shelves, nodes, RPDs, and more), data collection,
alerting, and troubleshooting. The cable industry has
for much of its existence catered primarily to the
residential market.

Over the years it has been accepted that there
must be transmit equalization (slope) compensation
at the output of all analog nodes and distribution
amplifiers. This is to counter the roll-off of both the
hardline coaxial cable and the roll-off created by the
insertion of multiple hardline taps and other passives
in line with the coax cable run. It is further understood
that the vast majority of nodes were originally
designed for a maximum upper frequency limit ranging
from 550 MHz to 750 MHz
or higher. The end result
of these designs is that
the span between the
node and the f i rs t
amplifier,  or between
amplifiers, represents a
length that  was
reasonably engineered in
many cases for a 750 MHz
bandwidth.

With the creation
of DOCSIS 3.1, FDX and
the upcoming DOCSIS
4.0,  a  new upper
frequency limit of up to
1218 MHz (ultimately
growing to 1794 MHz)
that  a l l  DOCSIS 3.1
devices (I-CMTS or I-
CCAP, RPHY or R-MACPHY) operate to, and also
realizing that the coaxial network is at a fixed length
from previous design decisions, it is clear to all that
up to 22 dB of positive slope (tilt) must be transmitted
from either the traditional analog node or from the R-
PHY or R-MACPHY (digital node) in order to satisfy
the higher frequency losses due to the extended
bandwidth. 

ilae¸ Aar–pIecavaa[-̧  BaaOitk prt [lao@T/a^ina@sa kao ek Saolf yaa
naaoD maoM irmaaoT pIecavaa[- iDvaa[sa ³AarpIDI´ maoM sqaanaaMtirt krta hO̧
jabaik maOk [lao@T/a^ina@sa hoDeMD yaa hba maoM rhta hO.DIsaIe ko k[-
laaBa hOM̧  laoikna ]na laaBaaoM ko saaqa–saaqa [nvaoMT/I p`baMQana ³Saolf¸ naaoD\sa¸
AarpIDI AaOr k[-́ ¸ DoTa saMga`h¸ AlaiT-Mga AaOr samasyaa inavaarNa ko nayao
trIkaoM ko inamaa-Na kI Aavasyakta BaI AatI hO.kobala ]Vaoga nao Apnao
AiQakaMSa Aist%va ko ilae mau#ya $p sao AavaasaIya baajaar kao pUra
ikyaa hO.

vaYaao-M sao yah svaIkar ikyaa gayaa hO ik saBaI enaalaa^ga naaoD\sa AaOr
ivatrNa emplaIfayaraoM ko Aa]TpuT pr T/aMsaimaT [@valaa[jaoSana ³Zlaana´
mauAavajaa haonaa caaihe.yah haD-laa[na samaaxaIya kobala ko raola Aa^f
AaOr kaoe@sa kobala rna ko Anau$p k[- haD-laa[na TOp AaOr Anya
pOisava ko saimmalana Wara banaayao gayao raola Aa^f daonaaoM ka maukabalaa krnao
ko ilae hO.Aagao yah samaJaa jaata hO ik AiQakaMSa naaoD\sa maUla $p sao
550 maogaahT\-ja sao 750 maogaahT\-ja yaa ]sasao AiQak kI AiQaktma

}prI ÍI@vaoMsaI saImaa ko ilae
iDjaa[na ikyao gayao qao.[na iDjaa[naaoM
ka AMitma pirNaama yah hO ik naaoD
AaOr phlao emPalaIfayar ko baIca
yaa emplaIfayaraoM ko baIca kI AvaiQa
ek laMbaa[- ka p`itinaiQa%va krtI
hO ijasao 750 maogaahT\-ja baOMDivaD\qa
ko ilae k[- maamalaaoM maoM ]icat $p
sao [MjaIinayar ikyaa gayaa qaa.

DOCSIS 3.1, FDX AaOr
DOCSIS 4.0 ko AagaamaI inamaa-Na
ko saaqa saBaI DOCSIS 3.1 ]pkrNa
³I-CMTS yaa I-CCAP, RPHY

yaa R-MACPHY´ kao 1218
maogaahT\-ja tk kI ek nayaI }prI
ÍI@vaoMsaI saImaa ³AMtt: 1794

maogaahT-ja tk baZ, rhI hÓ  saMcaailat krnao ko ilae AaOr yah BaI mahsaUsa
krto hue ik samaaxaIya naoTvak- ipClao iDjaa[na inaNa-yaaoM sao ek inaiScat
laMbaa[- pr hO̧  yah saBaI ko ilae spYT hO ik 22 DIbaI tk sakara%mak
Zlaana ³Jaukava´ kao yaa tao parMpirk enaalaa^ga naaoD sao yaa RPHY yaa
R-MACPHY ³iDijaTla naaoD\sa´ sao p`saairt ikyaa jaanaa caaihe¸
taik ivastairt baOMDivaD\qa ko karNa ]cca ÍI@vaoMsaI haina kao pUra ikyaa
jaa sako. 


