Measuring and
Qualifying the Daocsis

Upstream Path
SUNRISE TELECOM'

We Make Networks Work SCTE May2010

www.sunrisetelecom.com



My Business Card

Tom Scanlin
Regional Sales Engineer
Sunrise Telecom Broadband
SUNRISE TELECOM 708 -751 -7510
We Make Networks Work tscanlin@sunrisetelecom.com
www.sunrisetelecom.com

www.sunrisetelecom.com


mailto:tscanlin@sunrisetelecom.com

Purpose

ABetter understand how to make
upstream signals and measurements

AWhat are the signal impairments on the
reverse path
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Agenda

AReturn Path Measurements
A Spectrum Analysis
A Constellation
A MER and BER
A Adaptive Equalizer
A Case Study

AReturn Path Alignment
A Node Optimization
ALaser link opitmization
AReturn receiver optimization
A Coaxial Plant Alignment and sweep

ATroubleshooting Hints
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Why 64 - QAM?

A Higher upstream data throughput required for:
A Voice
A Peer to Peer

A Up to 120 Mbs for 4 bonded channels for
DOCSIS 3 in the upstream

A Competition
A Business Services
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Upstream 64 QAM Challenges

A Once interference occurs in voice the data
cannot be retransmitted.

A Measurements are more difficult because
the signals are bursty.

A 64 QAM looses 3 dB of headroom because
the maximum modem output is 52 dBmV as
opposed to 58 dBmV for QPSK.
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More Upstream Challenges with
64 QAM

A64 QAM is less robust than 16 QAM
A Requires better SNR and MER

AQAM means that the carrier is amplitude
modulated and therefore more susceptible
to amplitude based impairments such as:

A Ingress
A Micro -reflections
A Compression
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Recommended Network Specifications

APart 76 of the FCC Rules
ADOCSIS for upstream and downstream

ANCTA Recommended Practices for upstream
carriers
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Spectrum Analyzer and QAM Upstream
Measurements at the headend

AUpstream Carrier Levels
ASpectrum Analysis
AConstellation Measurements and
Diagnosis
AMER, BER, and Constellation
Analysis

AUpstream Linear Distortion
Measurements
A Group Delay
A Amlitude Response
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Upstream Signal
Measurements
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Upstream Level Measurement
The First Step

A Verify the upstream carrier amplitude at the input to the
CMTS upstream port is within spec.

A Usually 0 dBmV at the input, some systems may vary.

A Can be measured using peak power on the
preamble of the carrier

A An average power measurement could also be made on a
constant carrier injected at the correct level.

A Measure total power at the input to the CMTS
(<35dBmV, TP)
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Spectrum Analysis
-CNR
-Cl/I
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DOCSIS Upstream RF Channel
Transmission Characteristics
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