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Agenda

• Light Reading—Market Overview 
• Intel—Cable & Broadband Market Trends
• Cisco—Considerations & Lessons Learned
• Red Hat—Journey to a Microservices Architecture 
• SCTE—Standards, Programs, Initiatives & More
• Audience Q&A
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Why Cable Values Virtualization 
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Virtualizing DAA with Flexible MAC Architecture (FMA) and RPHY

OSS

MAC Manager

SDN Controller

DOCSIS 
Controller

RPD

Auxiliary Core

vCCAP Core Remote PHY Device 
(RPD)

Virtual / Containerize Services

Remote MACPHY Device 
(RMD) RPD

vCore
PacketCable
Aggregator



© CableLabs 2020.

The Three Waves of Edge

Time

Im
pa

ct

NFV LIFT & SHIFT

 Basic Building Blocks
 Monolithic VNFs
 Single Vendor Solutions
 9 Months to Onboard VNFs
 Basic automation

Economic benefit of data center 
capex

Full Cloud Native

 Adoption of Traditional de jure & de 
facto Standards

 Container Based Implementation
 Disaggregation of services
 3 Month to Onboard VNFs to MSO 

selected infrastructure
 Adoption of initial edge services
 FPGA & GPUs at the edge
 Multiple Conformance & Verification 

Programs
Economic benefit of competitive software

End to End Closed Loop
Automation

 Convergence of cable access 
networks

 DevOps & AI/ML to Optimize 
the Network

 Broad adoption of edge 
services

 End-to-End Automation
 Self-healing Networks
 Self-optimizing Networks
 Programable data plane

Economic benefit of convergence

Deployed 2019 - 2 Years 2-6 Years
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Virtualizing Cable Access Networks
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Cable Access Networks Thriving in Pandemic Era

2020

4.8m
2021 (Q3)

2.4m

FTTH/ PON also seeing gains in shipments in 2020 and 2021 and gaining momentum…
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Annual Growth Rates - PON vs Cable Modem
Source: Dell'Oro Broadband Report 2Q21

Global CM Annual Growth Global PON Annual Growth N. America CM Annual Growth

N. America PON Annual Growth EMEA CM Annual Growth EMEA PON Annual Growth

Fiber & Cable Fixed Broadband Subs Growth

• PON growth in EMEA and N. America 
approaching double digits. Global avg is skewed 
due to APAC

• CM growth is ~2% in N. America & EMEA. Global 
avg is ~2%
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Home Broadband is Deemed Essential

FCC Definitions for Eligible Broadband Funding:
 Unserved Area: 80% of HHP gets less than 25Mbps 

downstream/ 3Mbps upstream
 Underserved Area: 80% of HHP gets less than 100Mbps/ 

20Mbps upstreamUSA: $1.2 Trillion Infrastructure Investment & Jobs Bill
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vCMTS Lowers Total Cost of Ownership for MSO’s

04/29/2021; David Watson: CEO, Comcast Cable

https://www.fiercetelecom.com/financial/comcast-benefits-from-broadband-boom-q1

x2

Legacy: Pod = 96 service groups
5 Racks

vCMTS Pod = 192 service groups
1 Rack

More SG’s, Bigger SG’s, More Throughput

4x less power

8x less rack space

less HW capex $

300 Gbps/ server

https://www.fiercetelecom.com/financial/comcast-benefits-from-broadband-boom-q1
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A Programmable CMTS Platform

Scale

Limitless/ Hyper 
Scale

SW Pace 
Innovation

CPU Innovation 
Cycle

New CPU 
Features > 

Sustainability… 
Power 

Conservation

DOCSIS 
Encryption > 

Security

More Compute  = 
Real-Time 
Telemetry

AI/ ML for 
Network 

Management

DOCSIS: 8.6 Gbps 
>>> 10Gbps per 

Core

Enables 
Convergence > 
Wireless, PON, 

etc

RPD’s vCMTS Convergence
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vCMTS is Mainstream Now. Operational Excellence

More Compute Real-time 
Telemetry

Better OSS Tools/ 
UI

Improved 
Subscriber UX
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Audience Poll I
What is your top motivation for virtualizing your DOCSIS delivery 
network?

• Reduce cost
• Expand network capacity
• Deliver better service for our broadband subscribers
• Future-proof the network for the next decade
• All of the above



Director
Product Management 
Cisco
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Ben Bekele – Director Of Product Management

Cisco, Cable & Mobility BU
December 2021

Consideration & Lessons Learned
Virtualizing the Cable Access Network



Network Edge

Telco or Public Cloud

Cloud Delivered (aaS)

Deploy Securely

Converged Subscriber Services
Cloud Native BNG, 5G,WIFI and vCCAP Core

VMs

Infrastructure

NFVI/VIM

Cloud-Native Platform

Kubernetes OA&M Service Mesh Security

SMI

Solution Management
Assurance Orchestration Slicing

VMs

Bare Metal

Network Functions

Cloud Native Deployment Plat.

User Experience
Self-service portal User onboarding Service provisioning

On Prem (Traditional)
BNG 5G CMTS



HFC

Data Center

Public Cloud

Hub

MEC

Ops Hub

CCAP Architecture Evolution to vCCAP
Phase 1

Integrated CMTS
Phase 3

Cloud Native Core
Phase 2

DAA via RPHY

Analog Node

MP
(Smart PHY)

Converged 
cBR-8

Digital Node w/ RPD

Converged 
cBR-8

vCCAP

Digital Node w/ RPD

Video cBR-8

Operations Hub

MP
(Smart PHY)

MP

vCCAP DP +CP

• The need to scale 
• Better noise performance. 
• Supports return paths above 85 MHz

• Better scalability & resiliency
• Better economics
• Better feature velocity



HFC

RMD RPDRMDRPDRPD

Data Center

Public Cloud

Hub

Phase 4
vCCAP w/ Private Cloud

Phase 6
As a Service + Multi Cloud

Phase 5 
vCCAP w/ Public Cloud & MEC

Video
cbR-8

MEC

vCCAP
Video cbR-8

Operations Hub

MP
(Smart PHY)

MP
(vCCAP Mgr)

vCCAP

DP RT

Operations Hub

MP
(Smart PHY)

MP (vCCAP Mgr)

CP

Video cBR-8

Operations Hub

MP
(Smart PHY)

vCCAP

DP RT
AWS, GCP, Azure Edge

vCCAP Architecture Evolution to Public Cloud

MP (vCCAP Mgr)

CP (vCCAP)

Data Plane Data Plane Data Plane

vCCAP
Control Plane

• Better MP & CP scalability
• Consolidated Management

• Economies of scale (Public Cloud)
• MEC & Low latency applications 

• Lower upfront Capex
• Lack of facilities
• Lack of IT expertiseRT – Real Time, 

DT- Data Plane, CP- Control Plane

Ent* SASE Ent SASE

* Business/Enterprise Services



Operations Hub

CCAP

Remote PHY or
Remote MAC PHY

Ops Hub

vCCAP Evolution to FMA
Flexible MAC 
ArchitecturevCCAP

CP
(Smart PHY)

RPD

Converged 
cBR-8

vCCAP

RPD

Operations Hub

CP
(Smart PHY)

MP
(vCCAP Mgr)

RMD

Operations Hub

CP
(RMD Mgr)

MP
(PCA)

DAA

MP
(MAC Mgr)

RESTCONF
Yang

(MMI & PAI)

GCPGCPGCP

• DP: L2/L3
• DOCSIS MAC & 

PHY

•DOCSIS PHY

• DP: L2/L3
• DOCSIS MAC

L2TPv3L2TPv3

SNMP & CLI REST

With DAA and vCCAP, you define your Technology, Operational & Organizational framework
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Overall Business Strategy to move to Cloud

Adopt Cloud Business ModelControl and data plane Separation

Operations Hub

vCCAP

MP & CP

DP & CP

Subscription 
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Cable DAA Management Ecosystem & Applications

Smart 
PHY

iNode 
Manager

Future 
Apps

Operations Hub

vCCAP RPD GS7000 iNodecBR-8

vCCAP
Manager

RMD

MP & CP

DP

REST, SNMP, CLI



Evolution to FMA Management

vCMTS
Manager Smart PHY iNode 

Manager
MAC

Manager

Operations Hub

vCMTS RPD iNodecBR-8

RMD 
Manager

Packet Cable 
Agg

vCore pCore

RMD

RESTCONF
Yang

(MMI & PAI)
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Life Cycle Management Automation Functions

Operations Tools

Executive Summary 
Road to Virtualization and Cloud Operations Model

HFC
Digital Node

w/ RMD
Digital Node

w/ RPD

Data Center

Public Cloud
(Optional)

Hub
Video
cBR-8

MEC

Operations Hub
MP

(Smart PHY)
MP

(vCCAP Mgr)

vCCAP

DP RT

Data Plane

vCCAP

Control Plane

Operations Hub
MP

(Smart PHY)
MP

(vCCAP Mgr)

SLA Management & 
Reporting

Performance 
Management

24/7 Operations & 
Monitoring

Managed Service

Operations

Incident Management

CI/CD Pipeline

Deployment 
Automation

Deployment 
Configuration

Deployment 
Monitoring Telemetry

RBACvCCAP Core NF 
LCM Engine

Compute 
Management

Fault 
Management

Performance 
ManagementConfiguration

Accounting/Invve
ntory mgmt





Audience Poll II
If you have not yet virtualized your DOCSIS delivery network, 
what is your top concern? 

• Solution maturity (or lack thereof)
• Ecosystem maturity (of lack thereof)
• Higher Total Cost of Ownership
• Engineering & Operations Staff skills gap
• No need; CMTS works fine
• Other



Chief Architect
Service Provider Team
Red Hat North America 
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CONFIDENTIAL Designator

Virtualizing the Cable Network

Rob Wilmoth

Chief Architect

Red Hat

30



JOURNEY TO A MICROSERVICES ARCHITECTURE EVOLUTIONARY 
PATH TO 5G/MEC/10G  

MANAGE 
Manage all types of workload 

under a single CMP/NFVI 

CONSOLIDATE
Harmonize to common 

platforms

OPTIMIZE
Elastic Distributed Virtual Architecture 

built on Microservices 

Le
ve

l o
f A

ut
om

at
io

n

1
2 TRANSFORM

Modernize Apps/VNFs to  
“Cloud Native” Model

3
4

Application Modernization Infrastructure  Modernization 

ANY INFRASTRUCTURE

PHYSICAL VIRTUAL TELCO CLOUD MULTI-CLOUD

INTELLIGENT DISTRIBUTION TO EDGES

COMMON MANAGEMENT 
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Kubernetes (custom engineered)

O
rc

he
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ra
to

r/
au

to
m

at
io

n

Kernel/OS

Hardware

CNF CNF CNF CNF

Single Vendor Solution

Kubernetes (Red Hat Standard)

O
rc

he
st

ra
tio

n

Linux OS

Hardware (Multi-Vendor)

CNF-
a

CNF-
b CNF-c CNF-

d

Horizontal Architecture
Public Cloud 

Options

Ecosystem of Standardized 
Vendors/CNF’s

32

Horizontal Architecture vs Vertical Integration



ENTERPRISE
EDGE

PROVIDER
EDGE

REGIONAL
EDGE

NATIONAL
CORE

SERVER
EDGE

33

APP APP APP APP

PHYSICAL VIRTUAL

PRIVATE
CLOUD

PUBLIC
CLOUD

Any workload , any footprint , any location.

Extending the Open Hybrid Cloud Vision with Edge Computing



ENTERPRISE
EDGE

PROVIDER
EDGE

REGIONAL
EDGE

NATIONAL
CORE

SERVER
EDGE

34

APP APP APP APP

PHYSICAL VIRTUAL

PRIVATE
CLOUD

PUBLIC
CLOUD

Any workload , any footprint , any location, together

But what about Convergence
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Kubernetes

TechnologyProcessPeople

Modern cloud stackCultural change
Automation

Dev Ops
CI / CD

Kubernetes Containers Microservices

Transformation through modernization
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Terminology

Can vary by use case or customer

Edge Server/GatewayRegional
Data Center

Infrastructure
Edge

Provider
Far Edge
(vRAN)

Provider
Access
Edge

Provider
Aggregation

Edge

Core
Data Center

Customer Premises Edge
(Far edge for commercial services)Provider EdgeProvider/Enterprise Core

“last mile”

Device or
Sensor

Common platform from core to edge     

Common platform, management, and processes from core to edge

36



RED HAT CONFIDENTIAL 

37

Focus on operator network and back office automation in a way 
that carries to the edge. 

Differentiate the applications and use case, not the platform.

Don’t reinvent functionality of Kubernetes & community.

It won’t be all CNFs anytime soon. Need migration path.
Operator Framework could be the bridge between

● CNFs on Kubernetes
● VNFs on KubeVirt on Kubernetes
● VNFs on OpenStack
● Traditional Stateful bare metal/solid state

Getting involved! Which communities is your organization 
leveraging as vital to your success? 

How Do We Continue on the Path to Success?



CONFIDENTIAL Designator

linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat

Red Hat is the world’s leading provider of enterprise open 

source software solutions. Award-winning support, training, 

and consulting services make Red Hat a trusted adviser to the 

Fortune 500. 

Thank you

38
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4 0SCTE’s Award Winning Standards Are
Leading the Cable Telecommunications Industry

Data Communications Network Operations

Digital Video

Energy Management

Interface Practices

THE ONLY ANSI-ACCREDITED
program in the cable industry

STANDARDS RECENTLY RATED IN THE TOP 10 
among ANSI-accredited Standards developing orgs. 

Organization-based program with 
OVER 140 member organizations.

Top service providers and 
OVER 1,100 subject matter experts.

OVER 300 SCTE standards and operational
practices approved by ANSI.

Join at scte.org/standards-join 

https://scte.org/standards-join
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• ANSI/SCTE 273-1 2021: Generic Access Platform (GAP) Enclosure Specification
• ANSI/SCTE 273-2 2021: Generic Access Platform (GAP) Modules Specification
• Coming soon: Generic Access Platform (GAP) Systems Integrator Best Practices

New GAP Standards
New Generic Access Platform (GAP) Standard

• Project supported by Charter, Cox, Shaw, 
and others

• Physical, thermal, mechanical, and electrical 
interfaces for the internals of a node housing

• Allows OEMs to devote their value-adding 
efforts to the service-generating modules 
that reside inside the enclosure

• Any module that is compliant with the GAP 
specification will be able to coexist with 
other GAP-compliant modules

Benefits
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• Defines methods to actively communicate with next-gen amplifiers
• Applicable for FDD and for FDX amplifiers
• Applicable for stand-alone amplifiers and for launch amplifiers inside nodes. 

• Standardized single information model that is used for all amplifier communications.
• Will include YANG model for communications with smart broadband amplifiers

• Intended to include all monitoring and control communications with an amplifier
• Accessed over the HFC control plane
• Locally via direct wired or wireless connection

Smart Amps – Being Developed Now – Get Involved

New Project for Smart Amplifier Communications

Join at scte.org/standards-join 

https://scte.org/standards-join
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SCTE® Training & Certifications

For more information go to: SCTE.org/courses

Virtual Boot Camps available for all courses in 
the SCTE catalog.



The Network for Your Network. Succeed with SCTE, a 
potent force for the technical workforce. Accelerate 
deployment of technology to drive business results. 
Exclusive benefits keep professionals like you prepared 
for technology’s growing sophistication. 

Let the industry’s applied science arm increase your 
expertise. Comprising innovative thinkers and problem 
solvers, SCTE is the go-to for every broadband network—
and career.

Learn more & join at: scte.org/membership

Chapters & Membership

BENEFITS OF MEMBERSHIP 
Join a Community to get Easy access to information and experts.
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SCTE® CABLE-TEC EXPO®

RETURNS TO 
PHILADELPHIA, PA

Michael Fries
Vice-Chairman & CEO,
Liberty Global

David Watson

President & CEO,
Comcast Cable

September 19–22, 2022

INTRODUCING 
THE 2022 
PROGRAM 
CHAIRS:



Audience Poll Iii
Is your company interested in joining the SCTE Standards 
Program?  

• Yes 
• No
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Audience Q & A

Alan Breznick
Cable/Video Practice Leader 

Light Reading

Dean Stoneback
Senior Director 

Engineering and 
Standards, SCTE 

Rob Wilmoth
Chief Architect

Service Provider Team
Red Hat North America 

Ben Bekele
Director

Product Management
Cisco 

Thuy Nguyen
Cable Segment Lead

Network Platforms Group
Intel Corporation
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Next Months Webinar
Making Cable More Accessible
1/20/2022 11:00 am New York / 8:00 am Los Angeles

This educational series is a member benefit in partnership with LightReading. SCTE’s
LiveLearning Webinars™ for Professionals is a series of live, interactive, web-based
seminars that occur the third Thursday of every month.

Register for next month’s webinar and the 2022 webinar series or access previously
recorded sessions at www.scte.org/LiveLearning.
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ENVISIONING THE FUTURE OF CONNECTIVITY, TODAY.

LiveLearningWebinarsTM For ProfessionalS

THANK YOU!



Thank you for attending!
Upcoming Light Reading webinars

www.lightreading.com/webinars.asp

http://www.lightreading.com/webinars.asp
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