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Overview

The Digital Age ushers in an evolved landscape of cable television networks, shifting from the realm of analog
video to digital data, presenting unique challenges in testing the performance parameters with digital data. This
whitepaper delves into these challenges and explores the novel techniques being developed to address them,
advocating for a new paradigm in digital testing without tying to any specific product.

A Glimpse into the Past: Analog Video Testing

Historically, cable systems were saturated with RF carriers modulated by analog video, with the visual carrier
frequency being the predominant powerhouse. This visual carrier was a primary contributor to significant
distortion, such as composite triple beat (CTB) and composite second order (CSO). Traditional test equipment
was designed to model these analog video channels using continuous wave carriers, resulting in distortion
measurements at certain discrete frequencies.

The Complexity of Digital Age Distortion
Measurement

Today's cable systems predominantly utilize RF signals modulated with digital data, either through single carrier
quadrature amplitude modulation (SC-QAM) or orthogonal frequency division multiplexing (OFDM). Unlike the
discrete frequency distortion of the analog age, the distortion caused by these digital signals is broad and
dispersed, making its measurement intricate. Moreover, these digital signals produce intermodulation distortion
that closely resembles broadband thermal noise, further complicating its characterization. As a result, there's a
need for advanced tools capable of effectively generating test signals for a digital-loaded system.
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Redefining Intermodulation and Thermal Noise
Measurement

The digital age introduced the Cable Plant Signal Generator (CPSG), a sophisticated tool designed to produce
signal blocks with an expansive frequency range. These signals can be either single carrier QAM, OFDM, or a blend
of both, customizable to the operator's needs. Such a tool allows for precise measurements of intermodulation
distortion, thermal noise, and other pertinent parameters.

When examining a system's intermodulation distortion, it is often termed intermodulation noise due to its similar
spectral characteristics to thermal noise. Established measurements for such distortions include the
carrier-to-intermodulation noise ratio (CIN), the carrier-to-thermal noise ratio (CTN), and the
carrier-to-composite noise ratio (CCN).

Exploring Other Test Facets

A high-caliber CPSG produces compliant QAM and OFDM test signals adhering to all relevant DOCSIS
specifications. Such high-quality signals enable accurate evaluations of Modulation Error Ratios (MER),
pre-forward error correction (pre-FEC) performance, and other crucial measurements. This ensures that the
testing standards meet the precision and reliability expected in today's fast-evolving digital landscape.

Conclusion: Embracing the Future of Testing in
the Digital Era

The shift from analog to digital has necessitated a transformation in how cable systems are tested. While the
challenges are intricate, the introduction of tools like the CPSG showcases the industry's resilience and
innovation. As QAM and OFDM become more ubiquitous, there is an ever-growing need for powerful, versatile
tools that can provide accurate measurements. By embracing these new methodologies, we can ensure that the
future of cable systems is as robust and reliable as the generations that came before.
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