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Part 1: Spectrum Analysis Tools - 
Limitations and Improvements 

As operators we have many (sometimes too many) monitoring tools to 
gauge the health of our plant. This is especially true on upstream signals 
where we often find the most problems. The downstream, while typically a 
“cleaner” set of frequencies to transmit on, has challenges of its own and is 
much more difficult to monitor effectively because the signal is going to each 
customer location rather than straight to the head end. 

Today we monitor downstream signals with different approaches all with 
varying levels of success. 

Probes 

In some cases operators have deployed network probes over partial areas of 
their network. This solution works well where probe coverage is good. The 
reality is that most operators can’t afford to get to 100% coverage by placing 
probes on every street. Having only this partial coverage gives them good 
visibility on only a few sections of their plant and little or no visibility at all in 
the other areas. With probes there’s also the additional issue of the costs to 
install and maintain them to keep any decent coverage. 

 
CPE 

Other operators monitor their downstream signals by using the statistics 
available from set top boxes and cable modems. This approach has several 
advantages, especially in cost and coverage, since we get the ability to see 
the signal quality all the way into the customer premises without having to 
purchase or install dedicated probes. 

 
 



The problem with this approach is the limited amount of visibility and data
that can be received. We can monitor statistics like Forward Error Correction
(FEC) counters, downstream receive power and SNR (MER) on the channels
that are being used by the modems and Set Top Boxes (STBs). This allows
us to correlate the downstream issues we see with GIS information and to
incorporate that data into our network intelligence so we can see where our
problems are physically located.

The problem with using STBs and modems to collect the stats for SNR, 
receive power, and FEC errors is that we only get statistics on channels that 
the device is using. This creates very uneven coverage and causes a large 
percentage of the downstream issues to be missed. There are so many 
different channels that the set top box can be tuned to that it limits visibility 
to problems only on the most popular channels. These popular channels are 
the ones that will have significant numbers of devices using the same 
channels at the same time. There can also be trouble correlating customer 
complaints because a given digital channel (from the customer’s point of 
view) may be multiplexed into a downstream carrier with several other 
channels. 

Customers 

In still other cases operators may not be doing any real downstream 
monitoring on their video carriers. This leaves customers as the “probes” of 
last resort by placing devices in their homes and using their data as an 
indication of issues in nearby areas. When a customer calls in a problem
the operator tries to determine if that same issue is affecting more than one
customer simply by the number of calls received with a similar issue in 
nearby areas. This is obviously not the fastest troubleshooting method as 
some subscribers might not even know about a problem if they aren’t at 
home. But even if we use customers this way, the same limitation exists as 
with monitoring the STBs—there are so many video channels that a 
customer can be viewing that there are only going to be enough calls to 
alert us on very popular channels and then only during prime viewing times.
There can be a problem that is affecting a large segment of our plant but
because we only get a call from one customer we treat the problem as if
it’s a premise issue. 



New Gear and a Better Way

Aware of these limitations, equipment vendors began adding new 
capabilities to normal CPE gear. To take advantage of this, CableLabs 
released an update of the DOCSIS-IF3-MIB which allows the collection of 
spectrum information directly from devices that support it. This 
improvement allows viewing the amplitude for downstream carriers that 
the device is not tuned to as well as any other RF in the downstream bands. 
This finally allows the use of in-premise devices as a means to view the entire 
downstream spectrum at many locations. DOCSIS 3.0 and newer modems 
using wideband or full band capture receivers have the ability to capture 
and report end-user cable-plant data, providing operators with new freedom 
in remotely monitoring, managing, and troubleshooting their networks.
Today, using new software in conjunction with newer components in 
modems and settop boxes, remote spectrum analysis is possible without 
purchasing proprietary test equipment or spectrum analyzers. The full band 
capture allows new software applications running in a central location to 
collect the data and then display it on multiple devices wherever the 
technician is.

A spectrum capture can be performed from anywhere and the exact down-
stream characteristics at the customer location can be seen and analyzed 
without having to drive to that location. There is no need to gain access to 
the in-home wiring, or have any special equipment on site. It also eliminates 
the costs involved in deploying multiple dedicated probes and can provide 
much better coverage with a large number of compatible devices in the 
field.

All this means that not only can spectrum be viewed wherever we have a 
modem that employs wideband or full band capture tuners, but you can also 
look at and compare the signals at multiple sources in a network in real time 
and all at the same time. This provides the ability to compare multiple 
devices in the same home to isolate an in-home problem or compare 
modems in the neighborhood to determine if impairments are specific to 
one drop or are more systemic.

Benefits of Remote Mobile Spectrum Analysis 
Tools

Reduce Travel Time

Reducing the amount of time it takes to isolate issues in the field eliminates 
one of the major costs and inconveniences of using traditional, equipment-
based spectrum analysis tools. Rather than usual process of driving to an 



Reduce the Cost of Spectrum Analysis Tools

Reducing the costs associated with spectrum analysis tools also eliminates 
the need to purchase dedicated hardware, and replacing that hardware as it 
wears out or as DOCSIS technology changes. Today spectrum analysis tools 
have to incorporate a large amount of custom circuits and electronic 
components in order to perform the capture of the spectrum data and 
present it in a usable form. This makes the cost of even basic meters to be 
thousands of dollars while more advanced devices are substantially more
expensive. By leveraging the new technology in set top boxes and cable 
modems for spectrum analysis you can now move the display of that data to 
consumer grade desktops, tablets and smart phones. This lets you take 
advantage of the competition in consumer electronics, which greatly lowers 
the costs of the devices your technicians have to carry. It also provides 
flexibility in when, where and how they analyze spectrum, and reduces the
number of separate devices they have to carry with them. 

point, and repeating until the likely source is found, the search can be quickly 
done remotely, before rolling a truck to the area. The right technicians can be 
dispatched to the right area, reducing costs and mean-time-to-repair (MTTR).   

Increase the Number of Technicians Who Can 
Leverage Spectrum Analysis

By increasing the number of people who can effectively use spectrum analysis 
in troubleshooting, you decrease training time for new technicians and 
leverage the comfort level that younger employees have with tablets and 
smart phones. This serves a two-fold purpose and is driven by two factors. 
One of the issues for many MSOs is that the cost of spectrum analysis tools 
limits how many meters and analyzers are purchased, which of course limits 
the number of people who can use those tools at any one time. The other
advantage is that the remote spectrum analysis tool can be designed to look 
very similar to a meter, so technicians who are comfortable with a meter can 
hit the ground running. Moving the interface to tablets and smartphones and 
away from dedicated hardware also provides level of comfort for new 
technicians they won’t have with a meter. In addition, these current interfaces 
are more intuitive than meters which make it easier to incorporate new 
features to help the user identify problems.  



Effectiveness of Remote Spectrum Analysis

In testing we found that remote spectrum analysis was usually more effective
in detecting and responding to impairments than traditional approaches of
debugging network problems. The ease of running an analysis made it an
earlier part of the troubleshooting process. The ability to compare multiple 
sources of data at the same time greatly improved technicians’ ability to 
discern between common problems and channel tilt, ingress, suck outs, and 
other distortions of the forward path.

Below is an example of two modems experiencing tilt, with the first modem 
having the more severe impairment. Being able to compare modems from 
different locations at the same time can significantly cut down on the time it 
takes to find the source of a problem.

Modems with extreme tilt on Remote Spectrum app display

Zoomed View - Suck Out Course View - Channel Tilt



Proactive Downstream Spectrum Analysis

Using real-time spectrum information from modems and set top boxes gives 
us the ability to see problems when a technician is actively troubleshooting 
an issue, with the key advantage of being able to track down the issue 
remotely, before rolling a truck to the field. But that doesn’t address problems 
that haven’t (yet) been noticed by the operator or customers. In addition to 
live spectrum analysis, the data received from full band capture devices can 
be used to proactively identify and fix downstream spectrum issues before 
subscribers call to complain about service quality. Rather than waiting for a 
subscriber to call, and then assigning a technician to check the spectrum, a 
proactive downstream spectrum tool can automatically identify and report on 
issues in the field that need to be addressed.

Specialized algorithms have been developed that can detect all full band 
capture devices that were being impacted by spectral impairments during a 
pre-defined polling period. Some of the issues that can be proactively 
identified include Resonant Peaking, Standing Waves, Tilt, Roll-off, Suck-outs, 
as well as FM ingress that could be leaking into the return path. This 
information can be displayed in a dashboard or report format that highlights 
all spectral impairments, including any issues that are affecting multiple 
homes.

Having this kind of information readily available allows operators to quickly 
address downstream issues, without the need to rely on calls from custom-
ers to realize there is a problem. This will reduce calls to the support line, and 
allows the operator to dispatch the right technician to the right location to 
fix the problem. The end result is benefits beyond what live remote spectrum 
analysis already provide, as operators will see a further increase in efficiency 
and customer satisfaction, and an even greater reduction in operating costs 
and mean-time-to-repair. 

Abbreviations and Acronyms
OSS   Operations Support System
DOCSIS  Data Over Cable Service Interface Specification
NOC   Network Operations Center
FEC   Forward Error Correction
SNR   Signal-to-Noise Ratio
MER   Modulation Error Ratio

STBs   Set Top Boxes
GIS   Geographic Information System
SoC   System on a Chip
MIB   Management Information Base
RF   Radio Frequency
MHz   Megahertz
QAM   Quadrature Amplitude Modulation
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