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 The CPD Problem 

 
  It’s the most frustrating, time consuming 
network issue to troubleshoot 

 Comes and goes unpredictably  

 Disappears when you think you’ve 
found it 

 Re-appears after the problem has 
been “fixed” 

 Historically the cause of many repeat 
calls 

 Not uncommon for problems to 
remain for months 

No cable operator is immune 
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 What is CPD and what can cause it?  

 
  CPD (Common Path Distortion) is a nonlinear distortion – where the presence 
of forward signals create signals at new frequencies across the entire spectrum 
-  when the signals pass by the CPD source.  

  CPD is caused by corrosion or stresses on connector elements – where a 
non-linear diode junction is created.  

Traditionally CPD was diagnosed by recurring 6MHz spaced spikes across the 
return spectrum (from analog video carriers) – but now, with all  QAM 
channels, it simply looks like an increased noise floor. Importantly – in an all 
digital network CPD is indistinguishable from noise!  

  Flooded amplifiers or other passive devices will also cause CPD because the 
corrosion will create random diode semiconductor devices on the surface of the 
PCB and components creating intermodulation.  
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 Mechanisms that work to create CPD: 

  Loose connectors  

  Loose seizure screws 

  Moisture migration – due to inadequate 
sealing of devices and connections  

Dissimilar metals in contact with each other 

  Corrosive environment, like ocean-side 
locations of the plant  

  Bad plant design (levels close to overload)  

  Poor workmanship 

  Bent, sheared, stressed, or damaged center 
conductors 

Time – the older the network the more prone 
it will be to CPD  
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Technology specifically designed to precisely locate CPD 
 

• We will start by describing the radar technology that will exactly pinpoint the 
location within an HFC network, that is the source of a CPD  

 

 

At a high level there are three 
required steps 

1. Calculate the time distance to the 
source 

2. Compare this exact measured 
result to a database containing 
time distances to network devices 

3. Troubleshoot to the exact location 
using field tools 
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Step One:  

Calculate the time distance to the source 

CPD is a nonlinear distortion.  As 
signals propagate sources of 
CPD, intermodulation products 
are created. 

 
A passive radar technology is 
employed – which uses this 
inherent distortion characteristic 
of CPD as a marker to calculate 
the exact time distance to the 
source of the impairment. 

 

This technology has been named 
Xcor 
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Xcor 

Xcor uses existing forward QAM channels as the 
radar probing signal.  The QAM signal 
characteristics are ideally suited for this 
purpose.   

Xcor then utilizes a correlation process that 
makes use of characteristics of the original 
signal as well as characteristics of the measured 
echo (intermodulation product traveling through 
the return path) to determine the time distance 
to the source of the impairment. 
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Xcor output 

Multiple CPD sources on the detailed radar 

screen 

Corresponding signal spectrum 

At the output of the radar, two types 
of signal processing results are 
availlable: 

The CPD response graph 

The return path signal 
spectrum 
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Implementation options 
• Full Hunter system as 
described 

• Field units only 

• Next generation (2016-
17) – full implementation 
in software 
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Step 2: Compare calculated result to known time distances 

After calculating the time distance to the impairment, the next step is to query a database containing time 
distances to all devices in the network – in order to determine those devices that within a tolerance could 
be the source of the impairment. 
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Step 3: Troubleshoot to the exact location 

• Results of the CPD 
scans as well as a 
simultaneous spectrum 
scan are recorded in the 
database.   

• From this information (as 
well as other inputs), 
prioritization can be 
made to decide on which 
node to fix. 
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Field tools used to troubleshoot 

Quiver – handheld passive radar uses same 
Xcor correlation technique –  

Quiver Navigator – software that contains 
database of time distances and node maps 
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Intelligent prioritization of repair based upon presence of CNR 

alarms 
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Contrast the described scientific technique to conventional CPD 

remediation 

•Wait until problem is severe and 
network affecting 

•Use two or more techs 

• One to monitor spectrum 
analyzer 

• One or more techs in the field 
to disconnect devices until 
problem is isolated 

•Labor intensive and disruptive 

•Unreliable with no positive 
confirmation of fix 
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Thank you! 

Mark Graves 

Arcom Digital Western Regional Sales Manager 
903-714-0699 

graves.mark@arcomlabs.com 

 


