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INTRODUCTION

Cable Embraces Cloud 
and Convergence
After getting off to a relatively late start, cable 
operators are now pursuing a distributed, software-
based strategy as they seek to shift network functions 
and services from their legacy proprietary hardware 
to the cloud. Led by major multiple system operators 
(MSOs) such as Comcast in North America and 
Liberty Global in Europe, cablecos have started 
disaggregating their access networks and virtualizing 
network firewalls, routers/gateways, set-top boxes, 
cable modem termination system (CMTS) chasses, 
and other key functions and equipment. It is all part of 
a broad drive to boost bandwidth, lower latency levels, 
scale operations, reduce operating costs, and deliver 
new and more advanced services to subscribers. 

At the same time, cable operators are moving to 
leverage their hybrid fiber-coax (HFC) networks to 
provide wireless services to both consumers and 
businesses. As they seek to expand their reach to new 
markets and customers with wireless technology, 
including 5G mobile, operators are increasingly 
embracing wireline-wireless convergence so they 
can offer a full panoply of services over a single, 
consolidated network architecture. 

THE BENEFITS OF CLOUD AND CONVERGENCE 
Why is all this happening right now? For several 
very good reasons. First, a cloud-based approach 
offers many benefits for cable operators as they 
aim to meet the capacity and connectivity needs of 
the next decade by disaggregating and virtualizing 
their network architecture. These benefits include 
greater network capacity, fewer cable hub sites, faster 
service creation and deployment, lower power and 
cooling loads, easier plant maintenance, and reduced 
operating costs, among other things. 

More specifically, a cloud-based approach enables 
cable operators to shift to a distributed access 
architecture (DAA) by disaggregating the CMTS. In 
turn, this disaggregation allows operators to embrace 
IP-based connectivity and converge their newer 
voice, data, and wireless services together with their 
video and other legacy services. This shift can make 
it simpler and quicker for them to boost upstream 
capacity without grappling with all the equipment 
and complexities that fiber optic node splits entail. It 
also means that operators no longer need to manage 
and maintain their bulky legacy CMTS gear in their 
crowded headends. 

Further, adopting a cloud-based, distributed access 
approach gives cable operators greater flexibility 
because it permits them to shift their downstream 
and upstream capacity whenever they need to meet 
ever changing bandwidth demands. For example, 
a virtualized CMTS approach allows operators to 
change configurations by upgrading their networks to 
DOCSIS 3.1 or DOCSIS 4.0 technology. 

In addition, new distributed and virtualized innovations 
enable operators to gather real-time data and perform 
analytics, thus making it easier for them to pinpoint 
and fix problems promptly. As a result, cablecos can 
keep pesky service outages confined to very small 
slices of their customer base. 

Take Comcast, for example. As an early adopter 
of both cloud-based and convergence strategies, 
North America’s largest MSO reckons that its new 
distributed access/virtualized architecture can reduce 
its number of failure points to a single fiber deep 
node serving as few as 40 customers. That stands 
in stark contrast to a legacy cable hub site that relies 
on a traditional CMTS to cover as many as 20,000 to 
30,000 customers. 
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As a result, DAA and network virtualization 
technologies, operating in tandem, should enable 
cable operators to compete better with rival wireline 
providers deploying all-fiber networks, as well as 
wireless providers rolling out 5G mobile technology. 
The powerful combination of virtualization and DAA 
should also make it easier for cable providers to 
reach beyond their traditional HFC footprint, leverage 
passive optical networking (PON) technology, offer 
advanced business services such as SD-WAN/SASE, 
virtualize customer premises equipment (CPE), and 
deploy wireless services. 

Benefits like these will become even more critical in 
the post-pandemic world because consumers and 
businesses will expect even greater capacity and 
better performance from their service providers in 
the future. With COVID-19 lockdowns prompting 
broadband and video traffic spikes as high as 50% 
or more in some areas, the post-pandemic “normal” 
environment will likely be much more demanding and 
less forgiving than its pre–COVID-19 counterpart. 

MAJOR CHALLENGES TO OVERCOME 
Similar to other new technological initiatives, DAA 
and network virtualization present some major new 
challenges for cable operators and other wireline 
service providers. Chief among them is the operational 
hurdle of executing the complex conversion from 
purpose-built CMTS hardware housed in hundreds or 
thousands of headends and hubs to a cloud-based 
software infrastructure managed from a much smaller 
number of advanced data centers. 

Indeed, in a recent interview with Light Reading, 
Tony Werner, Comcast’s president of Technology, 
Product, Xperience, called it “a big change to go from 
CMTS appliances to—all of the sudden—a cloud-
based architecture with COTS hardware and running 
Kubernetes and powering this from a few data centers 
versus having CMTSs out deep in the hubs and the 
headends.” 

Other key challenges include maintaining the 
performance, reliability, resilience, and redundancy of 
the access network while carrying out that conversion 
and scaling the new virtualized architecture. That 
helps explain why cable operators have moved slowly 
and cautiously to make the necessary changes up 
until now. “We don’t want to do anything to sacrifice 
that customer experience, sacrifice that reliability,” 
Matt Zelesko, Comcast’s senior vice president and 
chief technology officer, told Light Reading. “It’s been a 
very measured approach.” 

AN EXAMINATION OF OPPORTUNITIES AND 
CHALLENGES 
How can cable operators manage and operationalize 
cloud-based networks at scale while still maintaining 
a high level of quality-of-experience (QoE)?This e-book 
looks at cable’s cloud and convergence strategy, 
examines the hurdles that the industry faces, and 
discusses what operators plan to do next. 

In addition, it explores the opportunities and 
challenges that virtualization, DAA, and wireline-
wireless convergence are bringing to the cable 
industry. The e-book also delves into the progress that 
several leading service providers such as Comcast, 
Dish Network, and Liberty Global are making with 
these next-gen technologies.

Alan Breznick 
Cable/Video Practice Leader 
Light Reading
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What’s Next for the Cable 
Industry?
Cable Cloud – A common and consistent architecture for multi-service across any network and 
any cloud.

Now that SCTE·ISBE Cable-Tec Expo has passed, we are 
excited about what’s next for cable. Technology innovations 
in DOCSIS, Distributed Access Architecture (DAA), and 
5G are driving communications service providers (CSPs) 
-- including cable, telco and mobile operators -- toward a 
distributed, disaggregated architecture. Disaggregation 
enables gains in flexibility and operational and cost 
efficiencies while meeting bandwidth demand and preparing 
for next-generation, ultra-reliable low-latency services. 
Convergence of access and mobile will also bring new 
market opportunities and challenges to the industry.

Now the question is what software architecture will turn this 
vision into reality?

To enable a mass deployment of distributed access and 
edge architecture, both capex and opex must be reduced 
to a point that can justify such a mass deployment. Cable 
operators need to first virtualize their infrastructure by 
disaggregating the control plane from the data plane so that 
the two planes can grow and scale independently from each 
other. This will allow operators to build a simplified and agile 
architecture that can automate and dynamically assign, 
share and optimize the allocation of compute, storage 
and networking resources for a broad set of planned or 
unpredicted network and service scenarios.

To build, run, manage, connect and protect any service 
running on any device in a distributed multi-access network 
environment, cable operators need a high level of scalability 
and agility, as well as a much larger scale of automation, 
network and service visibility, service assurance and 
manageability. Operators need an automation platform 
that can provide the scalability, repeatability, velocity and 
operational efficiency to support large-scale deployments 
and serve a large amount of distributed remote edge sites. 
In order to monitor and manage such a large amount 
of distributed scale virtual and physical networks more 
efficiently, cable operators will benefit from AI- and ML-
based real-time assurance platforms that can provide the 
intelligent operations insights that they need.

Most operators, if not all, would agree that network 
virtualization and a move to a cloud architecture are the 
way to meet these requirements. This shift to the cloud is 
similar to what mobile operators are experiencing in their 
5G journey — cloud technologies provide the scalability, 
agility and ROI to make mobile 5G a reality. For the cable 
industry, with a strong broadband subscriber base and 
superior video delivery network, cable cloud will unleash the 
full potential of the cable network and make DAA, cable 10G 
and convergence of cable and mobile a reality, empowering 
cable operators to take advantage of the cloud economy 
and offer next-generation cloud services.

So, what kind of cable cloud architecture will give you a 
competitive edge with better ROI, faster service innovation, 
faster time to market and greater operational efficiency?

A common and consistent horizontal architecture that is 
vendor-agnostic and application-agnostic addresses the 
challenges of silos. A common and consistent architecture 
also needs to be standards-based and future-ready — a 
hybrid architecture of virtualization and cloud-native 
technology enables cable operators to have consistent 
operations for any existing and future service running on 
any device across any network in any cloud. In large-scale, 
cloud-based networks that are co-located, a common and 
consistent architecture enables operators to further improve 
their cost and increase their operational efficiency with 
network convergence.

VMware cable cloud solutions are doing just that and much 
more. To learn more, check out our cable cloud website at 
www.vmware.com/cablecloud

Madeline Ng 
Cable Cloud Solution Marketing Lead 
VMware



http://vmware.com/cablecloud
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Comcast Tests Symmetrical 
1.25-Gig on HFC with Cloud-based 
Architecture
Crossing new milestones on the path to ‘10G’ and network virtualization, Comcast says the trial 
is running on a live production, ‘all digital’ HFC network in Jacksonville that uses remote PHY 
digital nodes and a virtualized CMTS.

Comcast is proclaiming a “10G technical milestone” 
with word of a trial that is delivering symmetrical 
speeds of 1.25 Gbit/s on a live-production HFC 
network that takes advantage of new distributed 
access and network virtualization technologies.

The test, initially focused on an employee home in 
Jacksonville, Florida, is being powered by a distributed 
access architecture (DAA) that Comcast has deployed 
throughout the Jacksonville metro area. The new 
distributed architecture employs a mix of software-
powered networking technologies, including digital 
fiber optics, new “Remote PHY” digital nodes and a 
cloud-based, virtualized cable modem termination 
system platform (vCMTS) that the operator has been 
developing to deliver gig-plus symmetrical speeds 
over current cable connections.

Comcast said its tech team has “consistently 
measured” speeds of 1.25 Gbit/s upstream and 
1.25 Gbit/s downstream over the test broadband 
connection.

For the DAA/network virtualization trial, the MSO 
has enabled a “high-split” upgrade that boosts the 
spectrum dedicated to the upstream to a range of 
5MHz-204MHz, according to Elad Nafshi, SVP of 
next-generation access technologies at Comcast. The 
MSO is also relying on a “node+0” architecture that 
eliminates the amplifiers between the home and the 
node. But the virtualized architecture that the cable 
operator is using for DAA can also be applied to areas 
that do not utilize node+0, Nafshi said.

Indeed, company officials stressed that the trial 
was made possible not by a single technological 
innovation, but rather by a series of interrelated 
technologies that they continue to test and deploy 
in their network, all powered by a DAA ecosystem, 
as they continue to extend fiber further into 
neighborhoods.  

As part of the trial, Comcast is leveraging remote 
PHY nodes from one tech vendor in Jacksonville, 
while deploying high-split nodes from at least two 
other suppliers. “We [support] interoperability and 
interchangeability on the DAA platform,” Nafshi said.

The cable op said it expects to expand the dual 1.25 
Gbit/s trial to more homes as it kicks the tires on 
the performance of the symmetrical service under a 
range of different home and network environments. 
The timing on when Comcast might commercialize a 
symmetrical offering on HFC is still to be determined. 

“We’re at the very early stages here,” Nafshi said. 
“There’s a lot of work to operationalize this.”

But Comcast is well down the path with its general 
deployment of vCMTS and DAA. Comcast hasn’t 
pinpointed the size and scope of that deployment yet, 
but it has confirmed that the combo has been rolled 
out to multiple markets and multiple regions. “We are 
way past trials,” Nafshi said.

Comcast likewise claims that the trial is a marker 
along the way to multi-gigabit symmetrical speeds 
envisioned by the industry’s 10G initiative. 10G 
is aiming for speeds up to 10 Gbit/s along with 
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COMCAST TESTS SYMMETRICAL 1.25-GIG... CONT’D
enhanced security and low-latency capabilities over 
multiple types of access networks, including HFC, 
fiber-to-the-premises and even wireless.

RAPID SCALE
Comcast said its approach enables it to rapidly 
scale multi-gigabit capabilities to millions of homes 
without having to perform major surgery on its access 
network.

“The great strength of our network technology is 
that we will have the ability to scale these next-
generation speeds to tens of millions of homes in the 
future without digging up yards, or starting massive 
construction projects,” Tony Werner, president of 
technology, product, Xperience at Comcast, said in 
a statement. “This technology provides a path to 
meeting the needs of the future and making multi-
gigabit symmetrical speeds a reality for everyone, not 
just a select few.”

MORE TECH TESTS
Comcast is the latest US cable op to show off its next-
gen network chops and cross a mile marker on the 
way to 10G.

Mediacom Communications, in tandem with 
CableLabs and NCTA, recently hosted a “10G Smart 
Home” in Ames, Iowa, demonstrating an enhanced 
DOCSIS 3.1 network that has been upgraded to 
1.2GHz (from 860MHz), and outfitted with remote 
PHY devices from two different suppliers, and that 
employs a high-split upstream upgrade.

Mediacom CTO JR Walden estimated that the setup 
enabled the cable operator’s HFC network to deliver 
about 5 Gbit/s down and 1.2 Gbit/s upstream to the 
back of the DOCSIS 3.1 modem used for the demo, 
which showed off 8K video, a light field display and 
other bandwidth-intensive apps.

Jeff Baumgartner 
Senior Editor 
Light Reading
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 Dish Chooses VMware’s 
Cloud for 5G
Dish Network said it will run its network functions inside of the VMware Telco Cloud, and 
that the companies will work together to certify and install other vendors’ software into the 
platform.

Dish Network said it will run its 5G network functions inside 
of the VMware Telco Cloud via a new multi-year agreement 
between the two companies. Dish officials explained that 
the move will allow the company to shift its computing 
needs across public and private clouds, as necessary, while 
maintaining a cohesive and unified software operation 
running on top of VMware’s platform.

VMware will also work as a sort of gatekeeper for the 
software running inside of Dish’s network. The companies 
explained that they will work together to test and certify 
vendors’ network functions as they are installed in Dish’s 
network, such as those from other Dish vendors like Mavenir 
and Altiostar.

The news further firms up Dish’s 5G network design with 
an official cloud component ahead of the actual physical 
construction of the company’s promised 5G network.

“We look at this solution as a really important part of our 
platform,” Stephen Bye, Dish’s EVP and chief commercial 
officer, told Light Reading about the company’s VMware 
deal. Bye declined to provide the financial details of the deal, 
or to say how many employees Dish might devote to the 
operation.

Interestingly, Bye said Dish has no concerns about running 
its network functions on public clouds. “We see it as really 
putting the workload where it makes sense,” he explained.

Other operators, such as AT&T, have taken a cautious 
approach to moving critical network functions onto public 
clouds, like those run by Amazon or Microsoft.

Shekar Ayyar, VMware’s EVP and general manager of its 
Telco and Edge Cloud Business Unit, said that VMware will 
use Kubernetes as the scaffolding to hold network functions 
inside of Dish’s network. He said Kubernetes has evolved 
into the industry’s de facto standard for such operations.

And what of Dish’s edge computing strategy? Bye explained 
that VMware’s cloud will allow Dish to run its network 
functions in whatever location is best, based on the type of 

services Dish wants to provide. “We can move the workload 
from the edge to the core,” he said. “We let the business 
dictate, and the customers dictate, where we move that 
edge to.”

Dish joins the likes of AT&T, Vodafone and Deutsche 
Telekom in using VMware’s cloud offerings.

And VMware joins Fujisu, Mavenir and Altiostar as a supplier 
to Dish. Fujitsu will supply the physical radio hardware that 
will broadcast 5G signals from atop Dish’s cell towers, while 
Mavenir and Altiostar will provide the management software 
for those radios.

Bye declined to offer any further details on the pacing 
and progress of Dish’s 5G network rollout. Tower officials, 
analysts and others generally expect Dish to embark on 
its 5G network buildout in earnest next year – the buildout 
will require Dish technicians to hang 5G broadcasting 
equipment on potentially tens of thousands of cell towers 
around the country. The company has targeted around $10 
billion for the effort.

Dish has also hinted at plans to purchase additional 
components ahead of its physical network buildout, 
including the activation of a 5G core.

Dish’s 5G network architect, Marc Rouanne, told Light 
Reading recently that the company is angling to construct a 
state-of-the-art network built on open RAN and cloud-native 
technologies.

After getting its top 5G networking executives in place 
earlier this year, Dish has in recent days begun hiring 
people for hundreds of positions in its 5G and Boost Mobile 
businesses.

Mike Dano 
Editorial Director, 5G & Mobile Strategies 
Light Reading
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CableLabs Starts to Connect on 
Network Convergence
The process will be evolutionary, but CableLabs and its members are working to define a 
cohesive framework for converged, wireless/wireline networks underpinned by virtualization, 
CableLabs’ Mariam Sorond says.

DOCSIS 4.0 gets a lot of buzz for representing what’s next 
for the hybrid fiber/coax (HFC) network, but interweaving 
HFC into all-fiber and wireless networks and migrating to an 
access-agnostic, converged network is a critical piece of the 
industry’s evolutionary path forward.

That was a primary theme expressed by Mariam Sorond, 
SVP and chief research and development officer at 
CableLabs, a keynoter for the first day of the Light Reading-
hosted two-day, virtual event: Cable Next-Gen Technologies 
& Strategies in late August.

The evolution of the network will occur through 
convergence, providing service providers with the ability to 
manage and choose how services are delivered based on 
multiple factors, including capacity, resiliency, security and 
latency, said Sorond, who served as chief wireless architect 
and VP of technology development at Dish Network before 
joining CableLabs about a year ago.

But the urge to converge those networks is also being 
driven by a mix of business drivers, including increased 
usage, which requires an evolutionary step on costs, 
dynamic service capabilities and bundles and a new level of 
agility from service providers. It also requires the ongoing 
“untethering” of both consumers and enterprises as they 
take fuller advantage of multiple wireless technologies.

But whether that agnostic access future involves 
DOCSIS 4.0, PON, 5G, Wi-Fi 6 and (someday) 6G, network 
virtualization, they are all “key … for what’s happening in 
convergence,” Sorond stressed.

“Every technology has a role to play,” she said. “Silo’ing 
things is the worst thing you can do.”

That thinking is also emerging as “cable” operators become 
bigger players in mobile and wireless and continue to 
deploy other forms of wired networks, including PON-based 
platforms, on a still-targeted basis. Some are pursuing 
mobile and wireless by deploying Wi-Fi, striking MVNO 

deals and/or investing in fixed wireless companies and 
technologies, and several CableLabs members around the 
globe are also MNOs (mobile network operators) in their 
own right.

BUILDING A COHESIVE FRAMEWORK
To help support a blending of those disparate network 
types, CableLabs is focusing on how to define a cohesive 
framework for this converged access architecture by 
linking multiple elements, including the aforementioned 
access networks and transport components, a cloud-native, 
common hardware platform, and a converged operations 
system that can underpin them all.

CableLabs, Sorond said, is peering through a “broad lens” to 
define these network convergence frameworks and work is 
underway to move ahead with proof-of-concepts and tech 
trials.

Reaching these goals will be an evolutionary, step-by-step 
process.

“This will definitely be done in phases,” Sorond said, noting 
that some elements, such as the convergence of billing 
platforms, is underway now. However, the time necessary to 
achieve ultimate network convergence “will be years.”

Jeff Baumgartner 
Senior Editor 
Light Reading
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VMWARE CABLE CLOUD 
VIDEO 
An overview video to introduce 
how VMware enables cable 
operators to transform and 
accelerate their path to next-
generation cable cloud.
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Virtualization in Cable Networks 
Use cases and design considerations 

VIRTUALIZATION IN CABLE 
NETWORKS: USE CASES & 
DESIGN CONSIDERATIONS 
A technical white paper on 
virtualization in HFC networks to 
examine design considerations 
and workload placement options 
in different use cases including 
DAA, VoD, CDN, 5G and MEC.

1

S O LU T I O N  OV E R V I E W

The Opportunity
With the continuous investment and innovations in the cable network, operators have enjoyed consistent returns from solid broadband 
growth over the past few years. This growth is expected to continue due to changing demand and usage patterns related to the 
increase in work-from-home and distant learning activities. The resulting amount of new and personalized video traffic will drive an 
exponential growth in bandwidth demand and network expansion for the next few years.   

According to the Cisco VNI report1, 71% of the total IP traffic will be from wireless, WiFi and mobile devices by the year 2022. With their 
large, existing residential subscriber bases, cable operators are in a unique position to capture new revenues and gain market share in 
wireless and mobile services, whether by offering mobile services via mobile virtual network operator (MVNO) agreements or their own 
wireless spectrum as mobile network operators (MNOs), backhaul services, private connectivity, or other 4G/5G services.  In order to 
successfully capitalize on these growth trends, cable operators will need to architect their networks to run multi-services and operate 
efficiently in a multi-access network environment, while maintaining high levels of quality of service (QoS) and quality of experiences 
(QoE) for their customers.

Business services, including both B2B and enterprise services, continues to be an attractive, growing market opportunity for cable 
operators.  Whether offering voice, broadband and/or surveillance services to small and medium size customers, or SD-WAN or private 
connectivity to large enterprises, cable operators will need to become more agile in order to provide highly reliable, scalable and 
secure enterprise-grade services at the scale and speed required from within their complex environments.

In addition to residential and business services, 5G capabilities and innovations will create a new wave of market opportunities, while 
fueling competition among a number of new players over the same residential and business customers. All communications service 
providers (CSPs), including telcos, MNOs and MVNOs, are racing to capture the market leadership position by offering immersive 
quality and differentiated services. Cable operators need a cohesive cloud strategy running horizontally and consistently from the 
datacenter to the edge, as well as an integrated, vertical operations plan that will dramatically decrease time-to-market so they can 
catch up and compete within their same residential and B2B markets. Additionally, cable operators need to establish an open and 
flexible platform, one that enables them to leverage service innovations from third-party developer communities and ensures that their 
popular apps are available instantly on-demand across any cloud and on any device, anywhere. 

The Challenge
Many cable operators have begun virtualization trials in the labs and in the field, and some have deployed various levels of virtualization 
or software running on off-the-shelf servers for various kind of applications, most notably over-the-top (OTT) video streaming and 
cloud DVR for their video business, vCMTS on their broadband business, and also SD-WAN and managed security services in their 
business services. Despite all of these efforts, the journey of cable transformation is still in its early stages. There remain a number of 
near-term challenges that cable operators are or will be encountering:

 •   Fragmented and monolithic approaches that are vendor- and/or application-specific related to service delivery and operations 
management

 •  Costly and time-consuming transition to a distributed, multi-access, multi-services architecture

 •   Hard recruitment and training of technical expertise in both cloud and security, and the inefficient, hands-on management of daily 
or weekly software and services provisioning as well as software updates across the network

 •  Extensive integration and regression testing of every infrastructure component   

VMware’s Cable Cloud 
Solutions
Accelerate the Path to Next-Generation  
Cable Services

SOLUTION BRIEF 
VMware’s cable cloud 
solution overview on market 
opportunities, cable operator’s 
challenges on network and cloud 
transformation and VMware’s 
cable cloud.solutions that are 
based on VMware Telco Cloud 
portfolio. 

https://www.youtube.com/watch?v=eb-vuP85y0M
https://www.vmware.com/content/dam/digitalmarketing/vmware/en/pdf/solutions/vmware-white-paper-virtualization-in-cable-networks.pdf
https://www.vmware.com/content/dam/digitalmarketing/vmware/en/pdf/solutions/vmware-cable-cloud-solutions-brief.pdf
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