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MODULATION ERROR RATIO

Q: How have Cable operators have been using
receivemodulation error ratio (RxMER, sometimes
called “SNR") for yearsto characterizethe health of
digital signalscarried on their networks?

Raathan lyer,
Cable & Broadband Consultant, Chennai

Ans.: Cable operators have been using receive
modulation error ratio (RXMER, sometimes called
“SNR") for yearsto characterize the health of digital
signals carried on their networks. Test equipment
manufacturers have supported RxMER measurements
in their field instruments
for nearly aslong 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 amplifierswhere
asignificant amount of tilt
exists: insert abandpassfilter 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.
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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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(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. Thisisto 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
inlinewith the coax cablerun. It isfurther understood
that the vast majority of nodes were originally
designed for amaximum upper frequency limit ranging
from 550 MHzto 750 MHz
or higher. The end result
of these designs is that
the span between the
node and the first
amplifier, or between
amplifiers, represents a
length that was
reasonably engineeredin
many casesfor a750 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 all DOCSIS 3.1
devices (I-CMTS or I-
CCAP, RPHY or R-MACPHY) operate to, and also
realizing that the coaxial network is at afixed 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. m
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