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Purpose

ÁBetter understand how to make 
upstream signals and measurements

ÁWhat are the signal impairments on the 
reverse path
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Agenda

ÁReturn Path Measurements
ÁSpectrum Analysis

ÁConstellation

ÁMER and BER

ÁAdaptive Equalizer 

ÁCase Study 

ÁReturn Path Alignment
ÁNode Optimization

ÁLaser link opitmization

ÁReturn receiver optimization 

ÁCoaxial Plant Alignment and sweep

ÁTroubleshooting Hints
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Why 64 - QAM?

ÁHigher upstream data throughput required for:

ÁVoice

ÁPeer to Peer

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

ÁCompetition

ÁBusiness Services
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Upstream 64 QAM Challenges

ÁOnce interference occurs in voice the data 
cannot be retransmitted.

ÁMeasurements are more difficult because 
the signals are bursty.

Á64 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

Á64 QAM is less robust than 16 QAM
ÁRequires better SNR and MER

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

ÁMicro - reflections

ÁCompression
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Recommended Network Specifications

ÁPart 76 of the FCC Rules

ÁDOCSIS for upstream and downstream

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

ÁUpstream Carrier Levels

ÁSpectrum Analysis

ÁConstellation Measurements and 
Diagnosis

ÁMER, BER, and Constellation 
Analysis

ÁUpstream Linear Distortion 
Measurements
ÁGroup Delay 

ÁAmlitude Response



Upstream Signal 

Measurements

.
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Upstream Level Measurement

The First Step

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

ÁUsually 0 dBmV at the input, some systems may vary.

ÁCan be measured using peak power on the 
preamble of the carrier

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

ÁMeasure total power at the input to the CMTS 
(<35dBmV, TP)



Spectrum Analysis

- CNR

- C/I
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DOCSIS Upstream RF Channel 

Transmission Characteristics


