A Decade of | nnovation

The History of CableLabs
1988-1998

Cable Television Laboratories, Inc.
400 Centennial Parkway
Louisville, Colorado 80027
Phone: 303/661-9100

Fax: 303/661-9199
www.cablelabs.com
www.cablenet.org



The History of CablelLabs®

DISCLAIMER

This document is published by Cable Television Laboratories, Inc. (“CableLabs®") to inform the
industry. CableLabs® reserves the right to revise this document for any reason including, but not
limited to, changes in laws, regulations, or standards promulgated by various agencies;
technological advances; or changes in equipment design, manufacturing techniques or operating
procedures described or referred to herein.

CableLabs® makes no representation or warranty, express or implied, with respect to the
completeness, accuracy or utility of the report or any information or opinion contained in the report.
Any use or reliance on the information or opinion is at the risk of the user, and CableLabs® shall
not be liable for any damage or injury incurred by any person arising out of the completeness,
accuracy or utility of any information or opinion contained in the report.

This document is not to be construed to suggest that any manufacturer modify or change any of
its products or procedures, nor does this document represent a commitment by CableLabs® or any
member to purchase any product whether or not it meets the described characteristics. Nothing
contained herein shall be construed to confer any license or right to any intellectual property,
whether or not the use of any information herein necessarily utilizes such intellectual property.

This document is not to be construed as an endorsement of any product or company or as the
adoption or promulgation of any quidelines, standards, or recommendations.

Printed: June 4, 1998
©Cable Television Laboratories, Inc., 1998
All Rights Reserved.




A Decade of Innovation

DISCLAIMER. . . . i
FOreWOId. . . . vii
Richard S. Leghorn - Father of CableLabs vii
Dr. Richard R. Green - President and Chief Executive Officer vii
Froman ldeato a Company ... ...ttt 1
“The Father of CableLabs” 1
The Campaign Begins 2
The Proposal Gets a Hearing 3
The Mission Is Clarified 4
Focus on Fostering “Innovation” 5
Securing Key Commitments 6
Refining the Mission Statement 7
Steps to Found the Company 8
Building a Membership 10
The Leghorn Legacy 12
Early ACtIVITIES ... .. e 13
Selecting a President 13
Locations 14
Putting CEOs and CTOs In Charge 14
Staffing and Ramping Up 16
ONgoINg ACLIVITIES . . ... 18
Tools and Techniques 18
RFIs, RFPs, and Specifications 18
From Specs to Standards 19
Product Testing and Certification 20
Communicating—and Listening 21



The History of CableLabs®



A Decade of Innovation

CableNET® 23
Participation in Standards Activities 24
Designing New Networks. . . ... e 27
A Growing Role for Fiber 27
Regional Fiber Rings 28
Advanced Televisionand HDTV ... . e 29
Technical OperatioNns Projects . ... i 31
What Do Viewers Want? 31
A Broad Range of Projects 32
Consumer Interface Projects. . ... . i e 37
Direct Pickup Interference 37
Electronic Program Guide 38
Signal Security Issues 38
The Digital DImension . ... e e e 39
Digital Video Initiatives 39
Research on Digital Advertising 41
Field and Laboratory Testing of Digital Transport 41
OpenCable™ 43
Initiatives in Telecom . ... . 47
PCS 47
Telecom RFI/RFP Process 47
High-Speed Data and the DOCSIS Process 48
PacketCable™ 52
CONCIUSION . o 53



The History of CableLabs®

Vi



Foreword

A Decade of Innovation

Richard S. Leghorn - Father of CableLabs
What the cable industry has achieved through the

creation and support of CableLabs® is nothing less than
astounding. When organized 10 years ago, its
technological challenges were major. The telco’s were
coming with fiber, satellites promised competition
nationally, and Japan, Inc., was charging with analog
high-definition television.

Tenyearslater,cable’sfiber/coaxnetworksleadthewaytothe
digital communications future. Analog HCTV has vanished
before the attack of digital TV, led in substantial part by
CableLabs. In terms of cost-effectiveness, comparable R&D
consortia, such as Bellcore and the Electric Power Research
Institute (EPRI), had annual budgets approaching $1 billion,
whereas CableLabs has worked its magic with about $14
million.

Truly, it’s time to celebrate an extraordinary performance.

Dr. Richard R. Green - President and Chief Executive Officer

Iamproudtobe partofthe CableLabsstory. The organization
has grown from the solid roots so carefully structured by our
founders 10 years ago. CableLabs has developed as a
partnership with its members. Its success can be traced
to the commitment by the cable companies to share
their executive and technical talent with us. The direct
participation by the industry in collaborative projects has
greatly strengthened the industry's influence in the
telecommunications world. Based on the vision of its
founders, which is outlined herein, this cooperative
enterprise is unparalleled in other industries and 1T hope
it will serve as a vehicle for the cable industry's technical
pre-eminence in the future.

Vil
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1984

From an Idea to a Company

“The Father of CableLabs”

The story of CableLabs begins with the vision and perseverance of
one man, Richard S.Leghorn. Born in Brookline, Massachusetts, in
1919, Leghorn graduated from the Massachusetts Institute of
Technology (MIT) in 1939 with a degree in physics. He worked at
Eastman Kodak Company before World War II, then served as a
combat reconnaissance pilot and group commander during the
war. During the post-war period, he was a key participant, in
military and in civilian positions, in the planning and
implementation of reconnaissance overflights over the Soviet
Union by balloons and high-altitude aircraft. In 1957, he founded
Itek Corporation in Lexington, Massachusetts, a company that
applied photographic and electronic science to the aerospace and
office equipment industries. As part of the Air Force’s top-secret
Corona program, Itek developed a high-resolution photographic
system used in satellite reconnaissance of the USSR between
1960-1972.

Leghorn’s involvement with cable television grew out of an odd
happenstance—the difficulties he experienced attempting to view
over-the-air television signals from Boston stations at his second
home in Hyannis, on Cape Cod, Massachusetts. There was no
cable company, so Leghorn started looking into starting one, at
first, as little more than a hobby. But the project grew, and
Leghorn found himself first with one cable system, in 1966, and
eventually the owner of nine cable systems located in five states
from Massachusetts to Missouri to Florida. Time passed, and
eventually Leghorn sold all of his cable systems to larger multiple
system operators (MSOs) in a series of deals, the last of which was
completed in 1985. Leghorn’s “hobby” had produced a sizable
payoft.

Given the two main lines in Leghorn’s career—Ilarge-scale defense
projects and cable television—it was perhaps only logical that he
would find himself pondering, during the early 1980s, what would
happen if the techniques used in leading-edge defense research
and development (R&D) projects were brought to bear on the
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less-sophisticated technology of cable television, which he had
come to know intimately during the 1960s and 1970s. Already
acquainted with many top executives and owners in the U.S.
cable industry, Leghorn began talking with them about this
apparent opportunity.

The Campaign Begins

In 1984, Leghorn made his first concentrated attempt to gain the
industry’s attention. He outlined his thoughts to the industry in a
19-page memorandum entitled, An R&D Entity for the Cable
Industry? In it, he argued that MSOs had left the industry’s
technology evolution almost entirely in the hands of vendors. He
surveyed what other industries had done to conduct R&D
cooperatively and suggested that cable operators should
undertake a joint R&D effort.

In his 1984 memo, Leghorn proposed that the industry turn to the
techniques of “systems engineering” or “managed system
development” that he and his colleagues had employed
successfully in their secret government work. The concept of
“systems engineering” was conceived by a Bell Laboratories
researcher, G. W. Gilman, to describe a methodology that was
developed at AT&T’s renowned Bell Labs beginning in the 1920s.
In 1950, Gilman taught what is thought to be the first college
course on the subject at MIT.

Systems engineering (for a time it also went by the name
“development planning”) is an organized way of studying and
planning the possible introduction of new technological
developments. The technique is described in a Bell Labs
document from the 1950s: “With this concept, now widely used in
industry, a proposed innovation is evaluated in terms of technical
feasibility, compatibility with existing and future systems, possible
alternative solutions, economic feasibility, and other criteria being
acted upon.” Appraisal of potential projects “can lead to various
answers.” A new service or system may be implemented, or an
existing system may be improved upon; on the other hand,
sometimes it is best to mark time. The nature and extent of risks
must be defined and the creation of new standards may be
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necessary. If a new technology is deployed, it must then be
evaluated to see if it is performing as expected.

Since its introduction, systems engineering methodology has gone
on to become an essential part of the repertoire for the military,
for the National Aeronautics and Space Administration (NASA),
and for many companies in the aerospace, computer, and
telecommunications industries.

The Proposal Gets a Hearing

In November 1984, after an National Cable Television Association
(NCTA) board meeting, Leghorn succeeded in convening a
gathering of top MSO executives to discuss his plan. Attendees
praised the idea—in theory. Then, they told Leghorn that they
faced more pressing demands—such as a heated race to secure
municipal franchises and threats by Congress to pass punitive
legislation against cable. These left them with little time or energy
to pursue Leghorn’s idea. The time was not yet ripe.

Leghorn remained active in the industry. By 1987, the timing was
starting to look better. The rush to acquire cable franchises was
winding down, and there were no major political battles to be
fought. A major legal obstacle—the possible illegal activities of
such R&D consortia under antitrust laws—had been dramatically
lessened by the National Cooperative Research Act, new
legislation which Congress had enacted into law in 1984.

In August of 1987, Leghorn informed his industry colleagues of
his intent to fund a six-month research project at Rand
Corporation, the Santa Monica, California, think tank, with the
participation of The Pennsylvania State University, to be titled,
Cable Television in the Year 2000 and Beyond. This study, he
wrote, would focus on “economic and technological trends of
relevance to the development of cable television” and also on
how to create an R&D entity to respond to these trends.

On September 18, Leghorn wrote to the CEOs of several major
cable firms, notifying them that Tele-Communications, Inc., (then)
President and Chief Executive Officer (CEO) Dr. John C. Malone
had agreed in principle that TCI would help sponsor the
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proposed R&D entity, and inquiring as to whether their firms
would do the same. He enclosed a draft of a letter to be sent to all
operators, which began: “We are persuaded that many cable
operators are now prepared to join in organizing a collaborative
R&D effort.” The letter summarized the proposed organization’s
mission and suggested the formation of “an ad hoc committee of
interested operators” to help guide the venture’s creation.

On October 13, Leghorn wrote the Rand Corporation’s David
Lyon confirming his intention to contribute $50,000 toward the
funding of the study, to be directed by Senior Economist Leland
Johnson. On the same day, he wrote to an ad hoc steering
committee that had been formed to advise the Penn State/Rand
research endeavors. He told them that meetings held in July and
September with several major cable operators had led to a
decision to focus the Rand study to look closely at joint R&D
activities of other industries and to determine what lessons the
cable industry could learn from them. Major entities to be studied
included Bell Labs, Bellcore, the Electric Power Research Institute
(EPRD), and the Gas Research Institute. Funding for the project
had been committed, he wrote, “and this study has commenced.”

Subsequently, to provide strategic assessments to guide the new
R&D entity, Leghorn again funded Rand to study how cable’s
competitors were adopting new technologies and what this meant
for the cable industry. The studies were also carried out under the
direction of Leland Johnson; Dr. David Reed, later to head
Strategic Assessment at CableLabs, was a collaborator. The Markle
Foundation matched Leghorn’s dollars with two of its own for a
total of $540,000. Johnson’s findings presented a vivid picture of
two major competitive challenges: 1) a move by the telephone
industry into broadband video delivery and 2) the growth of a
direct broadcast satellite industry. These findings helped to focus
the thinking of many in the industry on the need for cable
companies to come together and devise a technology strategy of
their own.

The Mission Is Clarified

The months that followed saw a lively exchange of views on how
the proposed “CableTech” (one working name) would be
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organized. For example, Robert Rast, then with MSO American
Television and Communications (ATC), wrote a memo dated
September 11 expressing the shared opinion of himself and two
ATC colleagues, Jim Chiddix and Dr. Walt Ciciora. They
contended that the research entity should start out with only
minimal staffing and spend most of a suggested $5 million budget
on commissioned research projects. The group indicated a
preference for Denver as its location. Leghorn, however, believed
a final decision should await a site-selection study, which would
include Cambridge, Massachusetts, and New Jersey.

Many of their suggestions—an operator-only membership and
governance by a policy board made up of MSO company CEOs
along with a “Technical Advisory Board” of high-level MSO
technology executives—closely resemble the entity that was to be
created the following year.

Focus on Fostering “Innovation”

The September 11 memo from Rast also conveyed the ATC
executives’ thinking that the consortium’s mission should be a
limited one: “The function should serve to stimulate R&D, but not
necessarily to do R&D. If the function actually does R&D, it then
competes with other R&D entities. In such a case, overall activity
could decrease.”

This bias toward a circumscribed role for the consortium was
consistent with the thinking of Leghorn and others. Leghorn
contended that the consortium should concentrate its efforts on
what he called the “innovation” phase of new-technology
adoption. Leghorn was partly influenced in his thinking by the
works of the Czech-born economist Joseph A. Schumpeter, who
began his influential teaching career in Austria and continued it at
Harvard University. Schumpeter had divided the process of
adopting new technologies into three stages: invention,
innovation, and dissemination.

“Invention” is the stage at which technical feasibility and
patentability are determined. Schumpeter and others argued that
invention in itself yields no economic gains; those occur only
when inventions become marketable products or services.
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Leghorn contended that basic research and invention should be
the domain of academic researchers, government laboratories,
and well-heeled manufacturers. For the cable industry to create its
own laboratories to “invent” new technologies would be a costly
mistake, Leghorn believed.

Leghorn contended that he “innovation” phase was where the
consortium should focus its efforts. The mere existence of supply
“push” due to an invention does not equal a business. Companies
must first have identified a market demand to which the invention
responds. They must convince themselves that supplying the new
product or service will be cost-effective and profitable. They have
to invest prudently in its introduction. Only then, Leghorn
contended, can the “push” of a new technology be joined with
the “pull” of market demand, and then be coupled to financial,
production, and operational resources. In short, innovation,
unlike invention, is a business function.

In the third, or “dissemination,” phase, the consortium would
have a small role to play, Leghorn argued. In this phase,
individual companies would be negotiating and signing purchase
agreements with vendors. They would be buying similar products,
but each would be making its own deals and perhaps selecting a
different set of product features. Production volumes would ramp
up. Volume production would produce falling per-unit prices,
frequently referred to as economies of scale or, simply, scale
economics: an industry would have adopted a new technology.

Through the years before its formation and after, the CableLabs
founders and overseers of cable’s R&D consortium have had an
ongoing conversation about how best to foster innovation. The
influence of the initial thinking laid down by Leghorn and others
is felt to this day.

Securing Key Commitments

Also on October 13, Leghorn sent a lengthy memo to James
Mooney, then President of the NCTA, titled, An R&D Entity for
Cable. In it, he commented briefly on what “the industry’s
principal competitors,” telephone companies and broadcasters,

had been doing to implement new technologies. He then
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described an emerging cable-industry consensus in favor of
forming an R&D entity and mentioned the planning being done to
foster its creation, including the Penn State/Rand study. He also
outlined a road map for moving forward with the project.

Just three days later, on October 16, the NCTA’s Mooney replied
to Leghorn, expressing the opinion that, while it would be
appropriate for the NCTA to help create the research entity, “the
actual pursuit of an R&D program for the industry would probably
be best conducted outside of the existing NCTA staff structure”
inasmuch as the NCTA “is structured now as primarily a
representational and public policy organization.” Mooney added,
however, “I intend to pursue with alacrity the possibility of NCTA
acting as a catalyst in this matter.” In recalling this letter later,
Leghorn said he had been hugely relieved that Mooney had
written that the consortium should be separate from the NCTA,
because he and others had already reached the same conclusion.

At its November meeting, the NCTA’s board of directors formed a
committee to begin taking steps, using resources from the NCTA
and member companies, to make the R&D entity a reality. TCI's
Malone agreed to chair the committee. His personal commitment
of support and time, as the head of the industry’s largest MSO,
signaled to many in the industry that this venture was to be taken
seriously. The NCTA backed its endorsement with an offer to
provide up to $250,000 in funding for work during the
organizational phase.

Refining the Mission Statement

Wasting no time, the “Cable R&D Committee” met December 3.
On December 30, Leghorn wrote a six-page Initial Summary of
Working Hypotbesis for a Cable R&D Consortium, in which he
wove together conclusions from the latest Rand research with
opinions expressed at the December 3 committee meeting and
other industry input.

An extremely interesting document, the December 30 memo
discussed not only structure and strategies for the R&D entity, but
the strategic realities facing the cable industry. Leghorn noted that
the consortium’s organizers appeared in agreement on an annual
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budget of about $10 million, to be funded by assessing
participating cable operators two cents per subscriber per month.
The critical planning issue facing the consortium, he wrote,
“relates to the post-coaxial nature of the cable industry. How this
issue is resolved will determine the essential nature through much
of the next century of the relationship between today’s cable and
telephone industries.”

Options facing the industry, he continued, are basically three:

—to be “a hybrid public carrier and electronic programmer to
function as an across-the-board competitor with the
telephone industry;”

—to be a “multi-channel television programmer relying on
telco facilities...thus accepting as economically and politically
inevitable the one-wire concept for the nation;” or

—“to develop cable as a multi-channel, multi-format video
programmer and publisher utilizing its own interactive,
point-to-multipoint optical cable plant...”

Of these three options, he noted, “only the third option requires
extensive systems engineering by cable...” Among the
consortium’s high-priority systems-engineering tasks, Leghorn
directed attention to the “consumer interface,” which is how cable
interacts with TVs, VCRs, home computers, and stereo systems.
“For the optimum future health of the cable industry, these
components can no longer be allowed to develop independently
without strong input from the cable industry.”

In the memo’s concluding section, Leghorn returned to
procedural issues noting that the newly hired second-in-command
at NCTA, Decker Anstrom, had been asked to coordinate the
NCTA’s involvement with the project. (In 1994, Anstrom was to
become NCTA President and CEO.)

Steps to Found the Company

In a December 22 press release, the NCTA formally announced
the formation of a R&D Committee, chaired by Malone. The NCTA
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committee met January 15 in Los Angeles to review draft founding
documents that discussed the consortium’s raison d’étre and its
future action plan. Also in January, Leghorn’s ad hoc steering
committee, which had directed the planning studies, voted itself
out of existence.

By February, the consortium’s founders had turned to pragmatic
organizing work. A February 12 memo from Leghorn and John
Rakoske of Continental Cablevision to Malone and the R&D
Committee was titled Recruitment of Chief Executive Officer. It
recommended the retention of a leading executive recruitment
firm, Chicago-based Heidrick & Struggles, and was accompanied
by a detailed job description for a CEO.

Also in February, ATC’s Jim Chiddix authored a thoughtful memo
titled Research and Development at the Crossroads, in which he
endorsed the consortium idea, but cautioned that, should
incorrect strategies be pursued, “there is potential not only to
waste a substantial amount of money, but to actually do some
harm.” For instance, he urged that the entity’s work not stifle the
substantial R&D work being done by vendors; he also stressed the
necessity to find the right leader, to create adequate guidance
mechanisms, and “to build in disincentives to guard against the
empire-building and thirst for self-perpetuation which lie in wait
for all organizations not regulated by the harsh realities of profit
and loss.”

April saw further progress toward getting the organization rolling.
On April 1, Leghorn and Rakoske wrote to Malone’s committee
recommending that the Boston law firm of Hale & Dorr be
retained, particularly in light of its extensive experience with the
antitrust issues that might face the new organization. The memo
also notes that a draft prospectus for the organization was in the
works. An April 5 memo again from Leghorn and Rakoske said it
was time to settle on a name, and suggested “CableLabs®” or,
more formally, “Cable Television Laboratories, Inc.,” a name
which they said had been proposed by a group of cable operators
in Pennsylvania. Plans were shaping up for the committee to
approve the filing of incorporation papers at its May 2 meeting.
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Meanwhile, at the Rand Corporation, Johnson and his colleagues
were working their way through several drafts of a document
outlining possible R&D projects for the organization. The three
areas of research they proposed were:

—the adequacy of existing cable plant for carrying enhanced
TV.

)

—standardization in consumer electronics, and
—interactive services.

Some of the research projects they proposed did indeed become
major objects of attention for the organization, for example, “Does
(signal) leakage pose a more serious problem (for enhanced TV
signal transmission) than in the case of conventional signals?” and
also, “In what ways, and at what cost, would partial substitution
of fiber for coaxial help?”

On April 18, Leghorn and Rakoske again wrote the R&D
Committee, outlining plans for a May 2 committee meeting that
was to approve a memo inviting operators to join the consortium
and also to ratify the incorporation documents, to authorize the
filing of incorporation papers, to elect interim officers, and to vote
to establish temporary offices. “Whereupon,” the memo
concluded, “this committee can pat itself on the back and
gracefully go out of business.” Attached was a 10-page draft of the
letter of invitation to MSOs. The committee members—CableLabs’
formal organizers—were Anstrom, Malone, Rakoske, and Leghorn
plus, representing other MSOs, Gary Bryson of ATC, independent
cable operator Joseph Gans, Edward Horowitz of Home Box
Office, Brian Roberts of Comcast Corporation, James Robbins of
Cox Communications, and Richard Roberts of TeleCable
Corporation.

Building a Membership

On May 11, 1988, Cable Television Laboratories, Inc., was
incorporated. Final revisions were being made to the letter of
invitation, formally labeled an investment memorandum, that
would go out to MSOs. A membership campaign would then

10
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swing into action, directed by Richard Loftus, an NCTA board
member, who had been appointed the new company’s secretary.
R&D committee members were enlisted to help contact the top 50
MSOs, sending the invitation letter along with their own cover
letters and starting a dialogue leading to the MSOs’ decision to get
on board. Malone was designated as chairman. Leghorn was
named as interim president and CEO.

The seven-page invitation letter, dated June 9 and signed by
Malone, outlined the need for the consortium, its R&D agenda
(including “studies already underway” on fiber-based cable
systems and high-definition television), with sections discussing
its funding, organization and location, and a conclusion stating
reasons for joining. A four-page appendix listing “illustrative R&D
programs” was attached.

The membership-dues structure of two cents (U.S.) per month per
subscriber was the proposition offered to MSOs. The price was
chosen with the intent of securing commitments to join by
operators serving approximately three-fourths of U.S. cable
subscribers.

The organizers realized that, in order for the consortium to be
able to chart a stable course and plan its budgets, it needed a high
degree of stability to its income base. For this reason, they agreed
to require that would-be members sign on for a term of at least
three years and give at least three years’ notice of intent to
withdraw. Most of the would-be members recognized the need
for this commitment.

By August 1, when Leghorn made a speech to the Cable
Television Administration and Marketing Society (CTAM)
Executive Conference in Cambridge, Massachusetts, he was able
to report that, led by commitments from founders TCI, ATC,
Continental, Cox, Comcast, TeleCable, and Gans, “membership
agreements have been received or pledged by operators serving
over 55 percent of the nation’s cable subscribers.” That total, he
added, was expected to reach 75 percent of U.S. subscribers by
September 30, when the recruitment drive for “founding
members” would end.

11
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As of the September 30 deadline for “CableLabs founding
member” signups, the membership recruitment effort, conducted
by Loftus from an office near Harvard Square in Cambridge, had
reached its goal of enlisting MSOs serving 75 percent of U.S. cable
households.

In October, the CableLabs board voted to solicit membership by
cable operators throughout North America—an invitation
promptly accepted by major Canadian and Mexican operators.
The boundary was later extended to include South America; in
November 1997, the Brazil-based cable operator Globocabo
became the first South American member.

The Leghorn Legacy

Having been introduced at the CTAM gathering as the “father of
CableLabs,” Leghorn posed the rhetorical question, “Who is the
mother?” His own answer: “Well, the obvious answer... is that
necessity is the ‘mother’ of CableLabs—the necessity to convert
technological uncertainties into favorable certainties for our
industry.” He predicted that CableLabs would become “the
technological quarterback for a broadly based industry effort” that
would “seize the technological initiative for our industry.”

Leghorn’s contribution to the foundation of CableLabs consisted
of more than strongly articulating a sentiment shared by many that
the industry must act together to harness new technologies. In
addition, he pushed relentlessly for the project and supported his
conviction by contributing seed money to planning studies that
aided in its creation. After its creation, he stayed on the board and
volunteered to lead crucial initiatives. In 1997, he was elected to
the lifelong position of Director Emeritus. He remains an active
participant in CableLabs board activities.

12
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Early Activities

CableLabs has divided its efforts and its resources to seek answers
to questions that range from the immediate and operational (how
to make adjustments that marginally improve the performance of
existing systems) to planning for, and taking advantage of, major
advances in technology (such as fiber optics, digital transmission,
HDTYV, and the Internet).

To get off the starting block, the new consortium needed a leader
and a set of tools or procedures for approaching its not
inconsiderable task.

Selecting a President

On August 1, 1988, Leghorn announced to the CTAM audience
“with bounding enthusiasm” the selection of Dr. Richard R. Green
as the consortium’s first President and CEO. Green was selected in
July 1988 and joined the organization in October after winding up
responsibilities as the senior vice president in charge of technical
and operational activities for the Public Broadcasting Service, a
position he had held since 1984.

Finding the right CEO for the consortium had long been a
preoccupation of its organizers. Leghorn had written, as early as
January 4, 1988, in a memo to the NCTA’s Cable R&D Committee,
“Selection of the consortium’s chief executive is of critical
importance.” On February 9, Leghorn and Rakoske sent the
committee a draft job description for a person who would not
only direct the consortium but “become the cable industry’s
spokesperson and focal point for technology-related issues.” The
CEO, they continued, should have systems-engineering
experience and “be comfortable with a directed, market-sensitive
development program, as opposed to a predominately research
program.”

Green’s engineering and scientific credentials included a Ph.D. in
physics, followed by positions in research at Boeing and Hughes
Aircraft. More recently he had been in positions running a post-
production department at the American Broadcasting Corporation

13
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(ABO), directing the Columbia Broadcasting System (CBS)
Advanced Television Technology Laboratory, and exercising a
pivotal role in the creation of the Advanced Television Systems
Committee (ATSC), a multi-industry standards organization.
Beyond these qualifications, the NCTA R&D Committee was
attracted to Green for his personal charm and persuasiveness,
qualities they were convinced would be essential in the leader of
an organization that, unlike a military R&D effort or a Bell Labs,
would need member consensus if it was to move ahead
decisively.

Locations

The original organizers of CableLabs deliberated long and hard
over the choice of a location for the consortium. During its
formation period, CableLabs maintained interim offices in
Washington, D.C., and Cambridge, Massachusetts. With the help
of an outside consultant, the board had, by late 1989, narrowed its
selection of a permanent home down to three options: the Boston
area, New Jersey, or Colorado. At a meeting in Anaheim in
November 1989, the board took the consultant’s advice and
selected Colorado, citing such considerations as quality of life and
convenience for travel. An energetic lobbying effort by Colorado
politicians played a role, too. An office site was found in
downtown Boulder, a university town just to the north of the state
capitol, Denver. With the move in August of 1989, it was to be
home for CableLabs’ first five years. Cavernous at first, it gradually
became a busy place with the hiring of staffers, the outfitting of
offices and labs, and the construction of a model headend.

Eventually needing more space, CableLabs had a building made
to its design in nearby Louisville, Colorado, and occupied it in
January 1994. Totaling 42,600 square feet, the new building has its
ground floor devoted to its headend, laboratories, test rooms, and
demonstration areas. Its upper floor is made up of offices and the
CableLabs library.

Putting CEOs and CTOs In Charge

The governance structure that Rast and his ATC colleagues had
proposed—with a board made up of member-company CEOs and

14
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a technical advisory board or “committee” comprised of member-
company chief technical officers (CTOs)—was, in fact,
implemented.

A visible result of having a board of directors composed almost
entirely of member company CEOs has been the board’s ability to
be decisive, rapidly plunging into new initiatives, and even doing
abrupt reversals when necessary. Further, board members,
because of their CEO status, have met with their peers in other
industries on many occasions. The board, or delegations of board
members, have journeyed to Europe and Japan for such meetings.
Sometimes, results have been extremely decisive for the industry’s
direction. The best-publicized of these efforts was a group trip in
the spring of 1997 to Redmond, Washington, to meet with
Microsoft officials—a meeting widely credited with having led to a
$1 billion investment in June 1997 by Microsoft in a major cable
operator. That investment seemed to convince investors of what
cable operators already believed—that cable would be a big
player in the broadband home of the future.

The membership of the Technical Advisory Committee (TAC),
serving under the board of directors, is composed of CTOs of
member companies—the top technical leaders at their respective
companies. TAC members have been deeply involved in many of
CableLabs’ most critical tasks, especially the devising of
specifications for new products and the subsequent testing of
vendor equipment for compliance with those specs. TAC
members have put countless hours into this work—often
squeezing in their CableLabs work on top of an already heavy
workload within their respective companies.

Together, these two top bodies have provided CableLabs with a
powerful combination of business acumen and technical
knowledge. Taken together, they are the people who make their
companies’ big technology decisions. Working together through
CableLabs, they have provided the “demand pull” that Leghorn
knew would be crucial to the industry’s adoption of new
technologies.

15



The History of CablelLabs®
1989-1998

Staffing and Ramping Up

Leading the list of early staff appointees was Baryn S. Futa, a
Washington, D.C.-based broadcasting-industry attorney recruited
from a national association of public broadcasters to become
CableLabs’ first Chief Operating Officer (COO). Karen Mandeville
was named director of corporate service. (Mandeville is currently
vice president and chief administrative officer.) Thomas Gillett,
who had done pioneering work in fiber optics at GTE, was named
vice president of business development and technology transfer.
ATC’s Ciciora became the TAC’s first chairman.

Among major staff appointments during spring and summer of
1989, Thomas G. Elliot, former director of research and
development at TCI, was named Vice President, Science and
Technology. Elliot was the first of a small group of Visiting
Executives who have worked on assignment at CableLabs. Other
key appointees during that period were Craig K. Tanner, named
as vice president of advanced television projects; Claude T.
Baggett, named director of systems engineering projects; and
Michael Schwartz, named to direct Clearinghouse, the department
in charge of internal and external communications.

At its April 1989 meeting, the board of directors approved a
budget for 1989 of $2.4 million, including about $750,000 for
specific research projects on such topics as advanced television,
fiber optics, and systems engineering. In 1989, receipts from
member assessments exceeded $8.5 million. By year-end 1989,
the full-time staff had grown to about 15.

The budget grew slowly at first, totaling about $3.4 million in
1990, including $1.7 million allocated to specific research projects.

Joining the core staff in 1990 were Stephen Dukes, as project
manager of advanced network development; David Eng, as senior
electronics technician; Brian James, as director of advanced
television testing; Dr. Aleksander T. Futro, director technology
assessment; and Dr. Rich Prodan as director, advanced television
test laboratory.
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Given the antitrust and intellectual property issues, as well as
patent activity facing CableLabs, Dorothy Gill Raymond was hired
in 1991 as legal counsel.

CableLabs recognized the importance of a patent portfolio from
the start. The first patent application was filed in 1991 for
technology to help cable operators deploy PCS. CableLabs
received its first patent in 1994, for a more efficient way of
incorporating data into the vertical blanking interval of a
television picture. The PCS technology application was granted
shortly thereafter. Since then, CableLabs has received patents
related to optimizing the return path of the cable network and to
preventing network-delivered software from being copied.
Numerous other applications are pending at this time.

By 1995, revenues had grown to about $13 million—the level they
have maintained through CableLabs’ tenth year. The ramp-up
years showed a substantial budget surplus. Expenditures trailed
revenues slightly, such that in 1996 expenditures totaled $11.6
million and in 1997, expenditures caught up and totaled $13.8
million. The full-time staff had reached about 50 by 1995. By mid-
1998, total full-time staff was budgeted at 66.

Although the names of departments have changed somewhat over
the decade, the CableLabs staff has consistently been divided
according to general task grouping focusing on:

—design of future networks,
—improved system operations,
—cable’s role in HDTV and advanced television,

—cable’s relationship to consumer electronics devices and the
consumer electronics industry, and

—communications

Additional departments and task groups have been formed and
dissolved in response to the board’s perception of changing
opportunities and challenges.
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The original emphasis in which a significant amount of the
research and development work was done by outside laboratories
and consultants, with CableLabs staff members directing the
studies and publishing results, was revised in 1993-94, when more
office space became available in the new building. In addition,
the board felt that it would be wise to develop in-house expertise
and put it at the disposal of members. Thus, the decision was
made to increase mid-level CableLabs staff to include technical
expertise in the identified areas.

Ongoing Activities

Tools and Techniques

In cable’s traditional business model, technology utilization had
consisted of individual cable operators buying proprietary
technology from vendors in one-on-one deals. But as CableLabs’
founders looked ahead, they viewed this model as unequal to the
challenges of the future. As cable operators began offering
telecommunications services, their networks would of necessity
become interconnected. Further, economies of scale could be
realized if operators could agree in advance on product
specifications and, essentially, “buy in bulk.”

But how could operators use CableLabs to work together in this
fashion? It would require a coordinated effort to track new
technologies, to pick and choose the best of them, and to try to
achieve a degree of consensus on how they should be
implemented.

RFls, RFPs, and Specifications

An agreement on which technologies to pursue could be achieved
only after extensive information-gathering from inventors,
academics, and vendors about what technologies are available,
followed by analysis and then by decisions about what
technologies should be adopted.

To facilitate the dialogue with vendors, CableLabs was able to call
on a common technique developed by the pioneers of systems
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engineering: the request for information (RFI) and request for
proposal (RFP) process. In this process, potential buyers formally
ask companies to share first general information, by asking them
to respond to an RFI, then more specific proposed product
configurations, through their responses to an RFP. CableLabs has
used either an RFI or a combination of an RFI followed by an RFP
about 10 times in its first decade. The process has been highly
effective at scouring the landscape for inventive solutions to
technological challenges. An added benefit of the process has
been its ability to draw new companies, including some with no
previous relationship with cable, into the pool of potential
vendors.

After receiving RFI or RFI/RFP responses, CableLabs’ next task is
to clearly refine a technology’s potential features into a set of
specifications for an idealized or “best-of-breed” approach to a
given technological advance. Then, member companies may
signal their intent to buy products that comply with that spec. To
the extent that many cable operators commit to buying such
“spec-compliant” products, the operators can collectively produce
enough “demand pull” to motivate vendors to produce spec-
compliant products. While not identical, different vendors’
products need to be similar enough so as to be interoperable,
meaning they are able to work together on one network or to be
swapped out on the network with no loss of performance.

Vendors, too, potentially benefit from agreement on specifications
because, as interoperable products are ordered and manufactured
in large volume, the benefits increase for everybody. The market
for spec-compliant products can easily become a worldwide one.

From Specs to Standards

After arriving at a set of specs for interoperable products, the
cable operators can, where appropriate, work for adoption of
these specs as a standard by an official standards-setting body.

For several reasons, the cable companies do not engage in
standard-setting themselves. First, they are discouraged from
doing so by U.S. and international laws, which dictate that
standards must be set by an approved list of open-membership
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bodies. As a private-membership organization, CableLabs cannot,
by law, create standards. Second, official standards-setting
processes are often so slow and contentious that waiting for a
formal standard could take years.

Where appropriate, however, the cable industry, working through
CableLabs has championed—sometimes very successfully—the
adoption of its specs as international standards or the extension of
standards to include features desired by cable operators. In its
participation in standards bodies, CableLabs has been a voice for
users and buyers of technology in processes that are often
dominated—sometimes overly dominated—by manufacturers.

CableLabs was actively involved in the FCC’s Advisory Committee
on Advanced Television Service (ACATS) both chairing and
participating on working parties to ensure that the advanced
television system selected would work on cable systems and not
cause interference to existing services on cable. This work
involved developing the cable tests to be performed on the
proposed systems and reviewing the results of those tests. Green
chaired the working party developing the broadcast portions of
the transmission tests, Tanner chaired the working party
developing tests for the subjective evaluation of picture quality,
and James chaired the task force that developed the cable portion
of the transmission tests.

Tanner was on the executive committee of the Advanced
Television Systems Committee (ATSC) and James was vice-chair of
its Technology Group on Distribution when it developed the
ATSC Digital Television Standard. The standard was based on the
Grand Alliance high-definition system which was tested and
recommended for adoption by the FCC’s ACATS. The ATSC
completed the work of the Grand Alliance by fully documenting
the system and submitting it to the ACATS. It was subsequently
adopted by the FCC as the standard for advanced television.

Product Testing and Certification

After a spec has been set and vendors have been convinced to
produce would-be, spec-compliant products, the obvious option
presents itself of testing the products, both for overall performance
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and for spec-compliance. CableLabs has moved aggressively into
this testing role.

Leghorn suggested this possible role in 1984 when he wrote to
industry executives that the consortium’s work might extend to
“the setting of performance standards and perhaps testing of
supplier hardware and software.” The founders of CableLabs
seriously analyzed to what extent they should get into product
testing. They studied the example of such institutions as the
Underwriters Laboratory. During CableLabs’ first 10 years, its most
ambitious comparative testing has been of digital settops and
cable modems.

CableLabs process has included assessing technologies, defining
possible product specs, and evaluating vendors’ proposed,
prototyped, and finished products. The consortium has carefully
avoided gathering or disseminating information about prices and
other terms of purchases. Such information-gathering is part of
the “dissemination” phase, in Leghorn’s terms. This policy has
been dictated both by the constraints of antitrust law and by the
clear preference of operators for negotiating one-on-one with
their suppliers.

Communicating—and Listening

The twin tasks of communicating about CableLabs and listening to
the outside world have been top priorities over CableLabs’ first 10
years.

Communications from CableLabs, both to member companies and
to other audiences, has been the responsibility of a department
originally =~ called  Clearinghouse  and  later  renamed
Communications and Technology Transfer (CATT).

Channels for outward communication were established early on
and have remained quite constant during the decade. Information
has gone out to non-CableLabs audiences via two newsletters, the
overview-oriented Specs News from CableLabs and a more
technical sister publication Specs Technology, each of which
appears monthly or bimonthly. In addition, there is an
international version, Specs International, which is distributed to
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interested parties abroad. Other channels have included press
conferences, press releases, and speaking engagements.
Additional communication to member companies has included a
large volume of reports, technical papers, seminars, and “news
capsule” summaries.

CableLabs puts on two major conferences every year, with
attendance reaching 250 members. These conferences bring in
leading experts from the converging industries to update
members, and provide CableLabs staff the opportunity to report
on project status. In addition, the conferences allow members to
see demonstrations of the latest technologies.

CableLabs also took its message to the Internet. Its primary web-
site was created at the URL www.cablelabs.com in 1995. A small
family of “spinoff” web-sites is devoted to specific projects—
including, as of mid-1998:

— DOCSIS (www.cablemodem.com),
— OpenCable™ (www.opencable.com),

—PacketCable™ (www.packetcable.com), and

_ CableNET® (www.cablenet.com).

Then, there is the part of communication that involves listening to
the outside world. In CableLabs’ early years, its staff included a
competitive business analyst, Larry Yokell, tracking competitors’
use of technology, and a physical scientist, Dr. Aleksander Futro,
who monitored breakthroughs in basic-research labs worldwide.
Futro was in touch with hundreds of manufacturers and
researchers, studying their work and encouraging them to make
products that would benefit cable operators.

In 1996, the job of tracking and assessing competitors and
business opportunities was expanded with creation of a
Department of Strategic Assessment, which produced analytical
studies on such questions as the cost of digital video distribution
platforms, costs and strategies for return path activation, and
possible uses by cable of wireless technologies. David Reed was
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named vice president of strategic assessment in 1996, directing
these activities.

CableNET®

Dramatic changes in cable’s delivery platform led the CableLabs
board in 1993 to conceive the idea of creating a showcase for new
technologies in the form of a live, interconnected demonstration

network. Thus was born the annual CableNET® exhibit, jointly
hosted by CableLabs and the show’s hosting organization, the
California Cable Television Association (CCTA). It has been a
major feature of cable’s annual Western Show beginning in 1993.

CableNET® is managed within CableLabs by the Communications
and Technology Transfer (CATT) department.

CableNET® offers technology vendors a way to show their
products to the cable industry—but only if they can be
successfully connected to the demonstration’s cable and data
networks. With interoperability as the rallying cry, vendors and
CableLabs staffers have assembled before the trade show and
labored, sometimes down to the wire, to get their applications
running together on the show’s high-speed digital network.
Vendor participation grew from about 25 companies in 1993 to
about 50 by 1994 and 1995 and 70 by 1997. The emphasis has
shifted over the years from achieving interoperability among
prototype products to the showcasing of increasingly ready-to-
market products. Internet-related services have been increasingly
dominant over the exhibit's successive years. By 1996, the exhibit
reflected the growing concreteness of cable’s move toward high-
speed data, with 11 vendors showing cable modems in operation.

For show attendees, from within the industry and without,

CableNET® has provided a vivid demonstration of where cable’s
networks are going with the advent of digitization, distributed
computer processing, and high-speed fiber-optic trunking. Visitors
were invited to “walk around and kick the tires” in an atmosphere
of technical information-sharing, rather than sales talk. Cable has
shown its emerging capabilities not just to its own family but to
attendees from the telecommunication and computer industries,
the financial community, the media, and government officialdom.
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Beginning in 1996, CableNET® has had its own cyberspace
counterpoint in the form of a web-site at the URL
www.cablenet.org.

The projected foot-print for CableNET® 1998 is over eight
thousand square feet—more than three times the 1993 beginning.

Participation in Standards Activities

Throughout the decade, when cable's interests needed to be
represented, CablelLabs has participated in informal organizations
working to advance new standards and formal standards-setting
bodies. For example:

—CableLabs played a vital role in the Moving Picture Experts

Group’s (MPEG’s) standard-setting process. The consortium
participated in MPEG efforts to define the MPEG-1 standard
for compressed digital transport at speeds up to 1.5 Mbps,
and subsequently to define the MPEG-2 standard, which
supports transmission at variable bit rates and has emerged
as the world standard for digital video transmission.
Early in the process, Green was enlisted to serve on what
was then a vendor-heavy MPEG committee as a voice
representing potential users of the technology. Green, COO
Futa, and leading cable operators collaborated to contribute
input to the MPEG process. In 1993, the MPEG standard was
“frozen” at an Australian meeting. Since no organization
existed to manage the licensing of MPEG-related intellectual
property rights, an ad hoc group of MPEG rights holders,
manufacturers and users, led by Futa, began meeting in 1994
and announced plans to establish a licensing authority for
MPEG intellectual property. Originally intended to be located
at CableLabs, the organization, known as MPEG LA LLC, set
up offices in Denver. Futa left CableLabs in July 1996 to head
the new organization. Futa was replaced 1997 by Chris
Lammers, executive vice president and chief operating
officer.

—CableLabs and its member companies were also actively
involved in the ATM Forum, an ad hoc inter-industry group
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promulgating cooperation to speed the adoption of
asynchronous transfer mode (ATM) as a standard for high-
speed data transport over telco and cable networks. Some of
CableLabs’ major contributions related to the “mapping” of
MPEG and ATM packets so both can coexist in one transport
stream.

—CableLabs President and CEO Dr. Richard Green chaired a
subcommittee, Working Party 1/9, of the
Telecommunications  Standardization  Sector of  the
International Telecommunications Union’s Study Group 9.
This group authored standards for digital transmission over
terrestrial cable and satellite master antenna systems, formally
known as J.83 and J.84, which were formally adopted in
summer of 1995. These standards included provisions for
quadrature amplitude modulation (QAM) and vestigial
sideband (VSB) modulation, the latter approach being the
one used for U.S. terrestrial transmission of advanced
television signals. Green also played an influential role in
activities of a study group of the International Consultative
Committee for Radio that developed a standard for the
exchange of television programs.
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Designing New Networks

A Growing Role for Fiber

When CableLabs was formed, the use of fiber optic trunking, now
a commonplace feature of the widely adopted hybrid fiber-coax
(HFC) architecture, was in its infancy. But a keen sense of fiber’s
future importance was reflected both in founding documents and
in early staffing decisions. CableLabs recognized from the start the
role of fiber optics in improving system reliability, in improving
signal quality, in lowering operating costs, and in expanding
capacity.

A Fiber Optic Subcommittee of the TAC, chaired by Jim Chiddix of
ATC, which later became Time Warner Cable, began operations
early in 1989. The first major conference hosted at CableLabs, in
August of 1989, was devoted to fiber.

In CableLabs’ first years, Elliot and Dukes worked together to help
add to the industry’s knowledge of fiber trunking. The task
CableLabs successfully pursued was to define a generalized
network architecture for cable—a process that involves three
major phases: mathematical modeling, technology assessment,
and simulation. Network architecture involves the creation of a
generalized model, as opposed to network design, which involves
strategies for making use of existing technology. Early research at
CableLabs centered on such issues as the role of optical
amplifiers, the size and configuration of local distribution areas,
spectrum allocation, network management, upstream signaling,
video routers and switchers, and conditional access.

Members of the CableLabs advanced network development
(AND) project collaborated closely with Futro’s technology
assessment work. To complement its exhaustive computer
modeling work, the AND group used both CableLabs’ in-house
model cable system and cable systems in the field to simulate and
test the performance of HFC systems.
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Regional Fiber Rings

Work by Elliot and Dukes and others at CableLabs was crucial in
defining, for the industry, a new architectural approach consisting
of connecting previously freestanding municipal cable systems
with fiber-optic “regional rings.”

Once these linkups were activated, individual-system headends
could be largely shut down in favor of a single regional headend,
where shared satellite receivers and other equipment would be
located. As a result, costs fell markedly. In addition, researchers in
a CableLabs-funded study at the California Institute of Technology
concluded, in 1992, that dramatic increases in reliability could be
achieved through use of a fiber optic “ring” architecture. Unlike
cable’s traditional “star” architecture, the ring architecture provides
alternative paths on which signals can travel, yielding a sharp
decline in outages. The research further showed that the ring
architecture could be used within individual cable systems to
provide signal redundancy to fiber hubs serving neighborhoods.

The regional fiber ring topology was widely implemented in
major North American metro areas—sometimes utilizing the fiber
networks of competitive access provider companies (CAPs),
several of which were acquired by large cable operators.
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Advanced Television and HDTV

From the outset, those guiding CablelLabs were aware that a new
television standard was in the making. They knew that when the
standard—originally known as high-definition television (HDTV)
and subsequently renamed advanced television (ATV) by the
Federal Communications Commission (FCC)—finally arrived,
cable needed to be ready to transport it.

Accordingly, CableLabs became formally involved in the work of
the FCC’s ACATS by agreeing to work with ACATS and the ATTC
in developing a test facility for the evaluation of the proposed
HDTYV systems. The ATTC, located in Alexandria, Virginia, was a
facility being constructed to perform the broadcast portion of the
HDTV tests. It was jointly funded by the broadcasters and the EIA.
CableLabs contracted with the ATTC for space and some
equipment usage at the facility. This arrangement allowed for the
complete testing of the proposed HDTV systems in one location,
greatly reducing the time and cost of performing the evaluation
tests, while giving the cable industry some independence in what,
and how, tests were performed.

Directed by Tanner and costing more than $4 million over several
years, Brian James and his team designed and installed a cable
impairment test bed, and then tested the proposed HDTV systems
at the ATTC. The test bed could assess how well the competing
HDTV systems performed when subjected to real-world types of
transmission impairments on a simulated cable plant. In addition,
it was used to determine whether the HDTV system caused any
degradation of the existing signals on a cable system.

The Alexandria testing played a role in the FCC’s 1994 decision to
pass over the Japanese MUSE analog HDTV system in favor of an
all-digital approach that eventually became known as the Grand
Alliance HDTV system, a blending of the technologies of a
number of U.S. and European entities.

In 1995, the ACATS moved its tests into the field in Charlotte,
North Carolina, and simulated transmission of HDTV signals by
over-the-air broadcast and over a real cable system. CableLabs’
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portion of that research showed that HDTV signals can be reliably
transmitted over well-maintained cable plant.
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Technical Operations Projects

Throughout the decade, CableLabs has pursued a variety of
projects directed at improving or optimizing the performance of
existing cable plant, whether newly built, upgraded, or “legacy.”
Research has spanned a range of issues relating to the
configuration and operation of headends, fiber plant, coax plant,
and in-home wiring, including such specifics as powering,
connectors, and battery reliability.

One of the first projects was the distribution of the serial
publication, CATV System Analysis, by Ron Cotten, a basic primer
which went out to system level engineers.

What Do Viewers Want?

Since the ultimate goal of optimized system performance is
enhanced customer satisfaction, CableLabs has sought on a few
occasions to gauge viewers’ expectations of their cable systems.

In 1990, a study done in conjunction with General Instrument
Corp.’s Applied Media Lab measured viewers’ perceptions of TV
picture quality, and found that viewers expectations of what
constitutes an acceptable picture, as measured by carrier-to-noise
ratio, have risen over time, owing to such factors as the trend
toward larger TV screens. This study asserted that the
responsibility for picture quality must be shared by all participants
in the end-to-end delivery system, from the programmer to the TV
screen.

A subsequent study, conducted by Westinghouse Media for
CableLabs’ optimized system operation (OSO) project in 1991,
probed subscribers to ascertain and to rank their complaints about
cable service. After querying close to 10,000 people, the
researchers found that the biggest complaints related to outages,
picture quality, and cable companies’ telephone responsiveness.
According to the stark data on outage performance, 65 percent of
respondents said they had experienced outages during a three-
month period—in fact, among that group, an average of 5.6
outages.
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A Broad Range of Projects

During just its first five years, CableLabs attacked the goal of
optimizing system performance on many fronts:

—A headend project, directed by David Eng and conducted
with assistance from manufacturer Scientific-Atlanta in 1991,
studied engineering requirements for present and future
headends. It found that major performance improvements
could be achieved simply by doing things a little better—
simple rewiring, better climate control, less clutter,
controlling access to the headend, power consistency,
grounding, documentation, and other measures.

—In late 1991, CableLabs joined with the National Association
of Broadcasters, the Electronic Industries Association, and the
Association of Maximum Service Telecasters to test five
competing “ghost canceling” systems in Washington, D.C.
CableLabs took part because ghosting, formally known as
multipath interference, affects cable operators when they
receive over-the-air signals for cable delivery, and also
because ghost-canceling techniques are relevant to cable’s
efforts to eliminate on-wire distortions known as
microreflections.

—An intra-premises wiring project studied ways to deliver
high-quality signals to TVs and VCRs. Operators were finding
that, due to the proliferation of TV sets in the home and
subscribers’ do-it-yourself wiring efforts, their costs from
customer service due to in-home wiring problems were
rising sharply. In response, CableLabs joined forces with
committees of the NCTA and the Society of Cable
Telecommunications Engineers (SCTE) in a major effort to
spread the word to homebuilders and in-home wiring
manufacturers about the requirements for high-quality, in-
home wiring. A report to members outlining 31 major
problems and solutions was produced in 1992. The problems
ranged from micro-level (installers are incented to finish jobs
rather than educate subscribers; subscribers don’t tighten do-
it-yourself “F” connectors) to macro-level (the industry is not
active enough on important building-trade committees and
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does not provide enough documentation to builders). A
smaller, parallel research effort, on how to properly wire
consumer electronics stores for cable, produced a wiring
guide that was made available to store owners.

—An Outage Reduction Task Force, chaired by Bradley
Johnston of Time Warner Cable and active during 1991 and
1992, sought ways to reduce and eliminate outages. Different
working groups, directed by Cablelabs Vice President of
Operations Technologies Projects Scott Bachman, measured
customer dissatisfaction with outages and identified a need
for an outage tracking system that could pinpoint outages
and speed a response. The group then developed such a
system, which relied on computer software rather than
subjective decisions by customer service representatives
(CSRs) to trigger a truck roll. Other ways of reducing outages
that were proposed by the researchers included working
with local utilities to improve power-supply reliability,
eliminating amplifiers, creating redundant fiber-optic signal
pathways, and employing better techniques for grounding
and bonding of field equipment.

—Working with an NCTA engineering group during 1992
CableLabs sought solutions to the chronic problem of audio
level variations across channels. Project participants achieved
a partial solution to this problem by communicating to
providers of satellite-delivered programming about the
urgency of their regulating volume levels of transmitted
programming. Advice was given on how to employ
appropriate signal processing equipment to achieve this end.

—A 1993 collaborative effort with the NCTA engineering
committee focused on reducing impulse noise—an
intermittent type of picture distortion caused by electrical
interference. A variety of solutions were reported, including
outreach to entities originating such signals and promoting
the sale of a noise-reducing device that could reside in

headends.

—A research effort during 1992 and 1993 examined ways in
which expert systems—a form of artificial intelligence that
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resides in structured databases—could be put at the disposal
of CSRs and other personnel. In a project jointly pursued
with Time Warner and Ohio State University’s Laboratory for
Artificial Intelligence Research, an expert system was tested
on CSRs in Columbus, Ohio.

—During 1995, CableLabs conducted research and held a
seminar for members on ways in which enterprise
management—also known as information repositories or
data warehouses—could be used in cable company
operations. Essentially, they are relational databases that can
be accessed by various projects in an enterprise using
different “hooks” reaching into the data. The findings
focused on ways in which computer-aided systems
engineering (CASE) could be used to manage the interrelated
purchasing, staffing, training, and operational requirements
of cable companies’ different lines of business. The study
underlined software’s growing role as a strategic weapon for
cable and highlighted the role of CASE and expert systems in
speeding deployment of complex service offerings. In an
1995 study, Enterprise Management System Integration Cost
and Benefits Analysis, CableLabs compared standalone and
integrated approaches to managing these systems. The
consulting firm of Deloitte & Touche LLP assisted.

—In 1996, CableLabs opened its TAC Test Centre in Toronto, in
conjunction with Rogers Cablesystems Ltd. This is a project
devoted to subjecting key tools used by cable technicians to
rigorous testing. Named to manage the project was Rogers’
Brian James, who had formerly managed the CableLabs test
facility at the ATTC in Virginia. The first tools tested were
power-passing multitaps, consumer-grade in-home splitters,
digital test equipment, and hard-line connectors. Other
devices scheduled for testing included headend combining
passives, drop amplifiers, band-pass filters for return
operation, line passives with high current-carrying capacity,
installer signal-level meters, and F-connectors. As a result of
this examination of digital test equipment, CableLabs
expressed to vendors the strong demand among operators
for lightweight, portable equipment for field-testing of digital
signals, such as signal-level testers, threshold analyzers, and
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spectrum analyzers. Operators were encouraged to evaluate
and use the new equipment.

—A 1996 project, directed on staff by Pamela Anderson, made
use of a request for information (RFD) process to define four
sets of specifications so that cable operators might begin
buying interoperable status monitoring equipment.

—A task force reported in January 1998 that cable systems are
probably not very vulnerable to the “Year 2000 Problem”
threatening computer software. The task force, under the
guidance of CableLabs’ Doug Semon, is defining
recommended steps to minimize that impact.

—An Enhanced Services Task Force, chaired by Tony Werner
of TCI and supported on-staff by Doug Semon, was formed
in July 1996 with the aim of helping member companies
prepare to deploy new digital services. In April 1998, the task
force published the first half of a detailed Enhanced Services
Deployment Guide, written by member-company engineers
who had already deployed such services. The guide covers
such topics as headends, network operations centers (NOCs),
and training. While completing the guide project, the task
force has continued to hold quarterly meetings to share
information about enhanced-service deployment strategies.

—Further instances of CableLabs initiatives in the systems
operation arena could be cited. For example, CableLabs
worked with vendor Raychem to study ways to improve the
performance of F-connectors. With vendor Shelley-Ragon, it
studied the reliability and lifespan of batteries used for
standby powering.
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Consumer Interface Projects

The consortium’s founders gave high priority to issues relating to
connectivity to TV sets and other consumer electronics devices,
and to the cable industry’s relationship with the industry that
makes those devices.

The problem, as CableLabs originally perceived it in 1989, focused
on inherent incompatibilities between cable set-top boxes and so-
called “cable-ready” televisions, along with documented
consumer antipathy toward settops in general. The first solution
CableLabs pursued was to champion adoption of a cable
descrambling module as a plug-in device for cable-ready TV sets
and VCRs. To achieve this objective, CableLabs set out to
convince TV-set makers to equip their future models with a
special input slot, known as the EIA-563 or multiport outlet.

In February 1990, CableLabs’ second conference targeted
consumer interface issues. Leading figures from the cable and
consumer electronics industries attended. Despite ongoing efforts
by the EIA/NCTA Joint Engineering Committee to resolve these
issues, and despite extensive visits to consumer electronics
manufacturers during 1990, including an April trip to Japan by
several staff and board members, TV-set makers continued to
show little interest in adopting the multiport solution, citing cost
considerations.

Direct Pickup Interference

Another important issue relating to consumer electronics devices
was the phenomenon of direct-pickup interference (DPU). DPU
arises because tuners in TVs and VCRs pick up broadcast TV
signals that interact with cable-delivered versions of the same
signals, causing distortions in the on-screen picture. A CableLabs-
commissioned study during 1993 and a similar study by the EIA
both found major signal degradation was taking place in many TV
sets. Additional signal degradation was caused by other factors. A
CableLabs report, Customer Premises Equipment: Performance
and Compatibility Testing, summarized the issue. The project
achieved its desired aim of convincing the FCC to pass new rules
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that mandated greater shielding against such interference in future
TV sets.

Electronic Program Guide

CableLabs also collaborated with consumer electronics companies
on an attempt to develop an industry-wide approach to on-screen
electronic program guides (EPG).

The topic came up for serious discussion during the CableLabs
trip to Japan during 1990. In August 1990, CableLabs’ first-in-
history request for information (RFI) was on the topic of EPGs.
Seven companies responded. In March 1991, CableLabs
announced that it would assist one of the seven, InSight Telecast,
Inc., in tailoring its EPG system for use on cable systems. Among
notable features: a “filter” that provided users with customized
program listings, and an infrared connector that could be used to
program VCRs to record programs. As a result of this
collaboration, InSight’s technology was licensed to makers of
cable set-top boxes for inclusion in analog and digital settops.

Signal Security Issues

A constant preoccupation of CableLabs and of operators and
programmers alike has been stopping the theft of signals by
nonpaying viewers. Analog signals have been inherently difficult
to protect, costing cable operators billions of dollars in lost
revenues annually. The advent of digital transport has made more
bullet-proof signal security solutions possible.

Cable’s consistent position has been to champion use of a card or
device that protects signals against theft and is easily accessible,
not buried inside TVs or VCRs. For many years, CableLabs’ Claude
Baggett was cable’s point person on the EIA/NCTA Joint
Engineering Committee and on that group’s National Renewable
Security Standard (NRSS) Committee. The latter group has
evaluated various formats for a “conditional access” card that
could be inserted into set-top boxes and future TVs and VCRs to
assure that the subscriber pays for all programming that is
delivered.
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The Digital Dimension

As noted earlier, CableLabs by 1991 was already involved in the
testing of competing HDTV systems in Alexandria, Va., which led
to the FCC’s selection of the all-digital Grand Alliance HDTV
system. Paralleling this, developers of direct broadcast satellite
(DBS) systems had succeeded in debuting a service that made use
of digital compression. Many cable operators were coming to
believe that digital video offered the solution to their channel
capacity problems. But a great deal of work remained to fashion
the new technology into a viable delivery platform.

Digital Video Initiatives

To exploit the new digital technologies, CablelLabs in 1991
initiated a process aimed at gathering insight and specific product
plans from would-be vendors of a transmission system that would
digitize and compress video and audio signals and transmit them
on unused frequencies, higher than those over which analog TV
was being transmitted, to a new generation of analog/digital
settops.

In March 1991, CableLabs, directed by Tom Elliot, announced the
formation of a Digital Compression Consortium comprised of
leading cable companies plus two major vendors to cable,
General Instrument and Scientific-Atlanta. CableLabs also formed
a Video Compression Subcommittee under its TAC, chaired by
Edward Horowitz of Viacom International, which sent a request
for information (RFD) to potential equipment vendors. In August
1991, TCI, Viacom, and CableLabs jointly issued a request for
proposals (RFP) for a studio-to-headend compressed delivery
system, stating that they intended to place equipment orders by
year-end 1992. Public Broadcasting Service subsequently said it
would join the two cable operators in ordering equipment. The
RFP asked respondents to include in their response information
how their systems could be extended to support headend-to-
home delivery.

As a result of this learning process, several major CableLabs
member companies decided to proceed toward a deployment of
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digital video, first in transmission of programming via satellite to
headends, and subsequently in their distribution plant. The
approach they chose made use of MPEG compression and meant
that between four and 10 channels of digital video could be
carried in every 6 MHz of bandwidth. The digital compression
system used 64-quadrature amplitude modulation (64 QAM). A
future migration from 64 QAM to 256 QAM was planned.

A business assumption behind the deployment of digital set-top
boxes was that the boxes, costing an estimated $400 each, would
only need to be placed into the homes of subscribers likely to buy
the pay-per-view and “niche” channels they delivered.

Pursuing another aspect of digital video, CableLabs late in 1994
published a detailed report on digital media servers. To
investigate the topic, a research team led by staffer Scott Wattawa
issued an RFI in May 1994, which drew responses from 26
vendors. The report examined such issues as optimal server
capacity and the likely future evolution of servers.

CableLabs’ role in the digital compression RFI/RFP process
extended through the step of analyzing RFP responses and testing
vendors’ systems, then recommending four vendors’ solutions to
member companies. Subsequently, a Digital Compression
Consortium, made up of leading cable operators and the Public
Broadcasting Service, announced its intention to place orders for
more than three million set-top boxes, to be deployed in late
1995. TCI, in fact, placed a large order with a major vendor.
However, this round of digital set-top purchases was not to be,
since the vendor proved unable to produce the boxes in the
timeframe or at the prices specified in TCI’s order.

Another CableLabs process that fostered the move toward digital
transmission was a round of “conformance tests” of MPEG
encoding devices begun in 1994 and directed by Rich Prodan. Its
goal was to certify that vendors’ encoders conform to the
requirements of the MPEG-2 standard and thus generate signals
that can be interpreted correctly by digital settops. A round of
more than 200 lab tests was conducted on every decoder, as well
as “performance tests” before live viewers. Data reporting
conformance results were shared with member companies.
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Despite some small-scale deployments, a major deployment of
digital cable boxes was not to occur until the end of the decade.

Research on Digital Advertising

CableLabs’ role in helping operators convert their advertising
insertion systems from analog to digital began late in 1991 with
formation of an “Advertising Technology Task Force” chaired by
Chris Bowick of Jones Intercable and jointly staffed by CableLabs
members and by the Cable Television Advertising Bureau (CAB).
This group issued an RFI in December 1991 seeking vendors’
ideas on the topic, to be followed by issuance of equipment-
buying guidelines for member companies. A report, Cable Ad
Sales: Business Goals, Objectives, Strategy and Technical Vision,
was published in 1992, surveying both business and technical
issues. A subsequent September 1993 report, An Information
Processing Platform for the Cable Television Advertising Business,
detailed a set of suggested “data elements” for a system that
would electronically link ad agencies and cable operators. A 1994
report further explored the use of electronic data interchange
(EDD to automate record-keeping, ad insertion, and billing for
local advertising.

Further pursuing issues relating to digital advertising, a TAC
Subcommittee on Digital Program Insertion was formed in late
1996, with Jay Vaughan of Time Warner Cable and Carol Derr of
TCI as chairs. The subcommittee researched vendor solutions by
means of an RFI sent out in April 1997. The group’s work focused
on seeking an inter-industry-wide approach, in cooperation with
the Society of Motion Picture and Television Engineers (SMPTE),
to “splicing” digital content into programming streams. This
process is difficult because the two “spliced” video streams are
compressed and may have different bit rates, and because the
spliced material may replace key “reference” frames in an MPEG-2
bitstream.

Field and Laboratory Testing of Digital Transport

An essential part of CableLabs’ work to bring digital systems into
use was field-testing to see how well actual cable systems could
transport for digital signals. In 1994, CableLabs undertook a major
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effort, its digital transmission characterization project, directed by
(then) Vice President Prodan. (Prodan is now senior vice
presidents CTO.) The project relied on a mobile lab, sent coast-to-
coast to gather data from 300 sites on 20 different cable systems.
Successive phases of the data-gathering project examined
“stationary” signal disturbances, the shielding effectiveness of in-
home wiring, “reflection” of digital signals between TV sets and
other home components, and “impulse” or “transient”
disturbances. This project revealed that the overall noise
performance of most systems tested would not hinder the
transmission of digital video signals. The test results were shared
with member companies and with equipment vendors.

A next step in the digital characterization process was the testing,
during a 30-day period late in 1994, of the environment for
upstream data transport in the 5-to-30 MHz range reserved for
upstream in the “subsplit” frequency allocation used by most
cable systems. Data were sent upstream at T-1, or 1.544 Mbps,
speeds. The benchmark was the G.821 Recommended Error
Performance Objectives defined by the International Telegraph
and Telephone Consultative Committee (CCITT). Due to such
factors as misalignment, inadequate “hardening,” RF noise, and
inadequate maintenance, none of the five cable systems tested
measured up to the benchmark. The results, published early in
1995, pinpointed areas that would require attention before
operators could successfully transmit high-speed digital signals
upstream. The use of filters on taps outside of homes was also
explored in the report.

To complement its field-testing of plant performance, CableLabs
in 1995 created its cable test system, a lab integrated into the
model headend and HFC system at its Colorado headquarters. The
system could test for conformance with transmission standards,
such as 64 QAM, and for performance under simulated impaired
conditions. Building on the impairment-simulation capability of its
ATTC testbed in Virginia, the new lab could simulate far more
impairments and across a wider frequency spectrum. Simulations
could be run manually or under computer software control. Data
from the cable test system could be combined with data from
CableLabs’ previous in-field system performance tests in order to
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tell vendors how successfully their equipment would perform
under real-world conditions.

Another aspect of plant testing was pursued in a “Multiple
Services Compatibility Testing” project undertaken in 1995 by
CableLabs, with David Eng supervising, and by TCI. In five test
scenarios run on a network at CableLabs, signals for television,
PCS telephony, high-speed data, and wired telephony were
combined using permutations of equipment from various vendors.
Testing under simulated variations in plant maintenance was
followed by tests in which distortions and powering problems
were simulated. Results were shared with vendors to help them
correct faults.

At times during CableLabs’ tests of plant performance, a particular
piece of test equipment has been found to be nonexistent. On
some of those occasions, CableLabs has developed the test
equipment itself.

—For testing the HFC return path, CableLabs in 1997
developed, and made available, to members a device it
called a CWTester™, a hardware-software apparatus that
listens to upstream channels, recording microseconds-long
impairments and building a record of their duration and
characteristics.

—In 1997, CableLabs responded to the need for better cable
modem testing equipment by writing software to be used
with the SmartBits test system made by Netcom Systems, Inc.
The device uses plug-in cards to simulate two-way data
dialogues with up to 80 modems, measuring such parameters
as throughput, data loss, latency, and jitter.

OpenCable™

A congruence of forces led CableLabs in 1997 to become more
deeply involved in designing the industry’s future generations of
digital set-top boxes. These forces included continuing cost-
performance breakthroughs of microprocessors and memory
chips, a congressional mandate that digital settops be sold at
retail, and the explosion of interest in and use of the Internet. The
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opportunity presenting itself was to combine computer power
and high-speed data networking with digital video to bring a new
type of “enhanced television,” adorned with such enhancements
as on-demand content, e-mail, and electronic commerce, to cable
subscribers.

With these forces as a backdrop, CableLabs established an
OpenCable™ Task Force, chaired by (then) MediaOne COO
William Schleyer, and in August 1997 issued an RFI seeking
vendor input about how cable should configure its next-
generation “OpenCable™” digital platform. In issuing the RFI, the
industry was signaling its members’ intent to buy only those
vendors’ settops that conform with a set of OpenCable™ interface
specifications.

Pouring over some 23 RFI responses from 32 computer, consumer
electronics, and cable industry companies, CableLabs TAC and
staff members saw that many of the interface specs needed in an
interoperable digital set-top could be derived from open industry
specs. In particular, it appeared that much of the “middleware”
(software building blocks) and “application program interfaces
(APIs)” [links between the settop's operating system and the
applications or hardware outside it] can be derived either from
existing cable industry specifications or from the Internet
industry's rapidly maturing set of standards. If a vendor's
proposed solutions were not derived from such open sources,
vendors would be required to license any proprietary technology
at affordable prices if they wanted them included in the
OpenCable™ specifications.

The recent chronology:

—Early 1998 found OpenCable™ project participants—both
CableLabs staffers and member-company representatives—
working feverishly to draft initial OpenCable™ interface
specs and circulate them to member companies and vendors.

—In March, the group announced its selection of the IEEE 1394
high-speed interface spec, formerly known as FireWire, for
the interface between settops and in-home devices. A key
commitment was made that OpenCable™ settops would be
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able to receive broadcasters’ HDTV signals in any of a
number of competing HDTV formats and pass all of them
through, undegraded, to HDTV sets, as well as reprocessing
them, if needed, for display on legacy NTSC-format analog
televisions.

—In early May 1998, a draft version of much of the spec was
shared with vendors. Following a model similar to that
pursued in the DOCSIS cable modem process, plans were
made to establish a board that would formally -certify
vendors’ equipment as fully compliant with the OpenCable™
specification.
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Initiatives in Telecom

PCS

From CableLabs’ inception, member companies have been
interested in becoming providers of digital telecommunications
services.

The first major steps were taken to explore these opportunities in
1992, when CableLabs commissioned Arthur D. Little, Inc., and
others to research personal communications service (PCS)
wireless telephony. The PCS Subcommittee of the TAC, chaired by
Leghorn, held high-level meetings with FCC officials, and Roger
Hay, CablelLabs’ director of PCS, met with cable operators and
PCS equipment vendors. CableLabs filed for, and received, FCC
authorization to build a PCS testbed in downtown Boulder. After
building and operating that testbed, CableLabs produced
documents about the financial and the technical aspects of PCS.
For a time, researchers and operators were optimistic that PCS
might become cable’s first viable digital offering.

However, researchers soon developed concerns that PCS, if
deployed alone, might require unreachable penetration levels to
be profitable, and that ingress noise in the upstream plant could
sabotage service reliability. By February 1993, the CableLabs
board, with input from a Telecommunications Subcommittee
chaired by Mark Coblitz of Comcast Corporation, concluded that
the industry should be exploring not just PCS but also wired
telephony and other potential telecom services. In June 1993,
CableLabs hosted a conference on PCS in Boulder. Later, a
September 1996 analysis by CableLabs Strategic Assessment Vice
President, David Reed, compared the costs of all-wireless,
wireless/telephone  network and  wireless/cable  network
implementations of PCS.

Telecom RFI/RFP Process

In January 1994, CableLabs issued a request for information (RFI)
seeking vendor input about wired and wireless telephony, high-
speed data, and videotelephone services. A February meeting was
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held with vendors. More than 60 companies responded, sharing
their ideas and product information. Many of the vendor
responses proposed telecom solutions that integrated several
offerings, an approach toward which CableLabs had expressed a
preference.

This RFI process opened dialogues with many vendors not
previously associated with cable and created a body of
knowledge available to all member companies. Some of the
respondents were invited to exhibit their telecom offerings at a
CableLabs-organized booth that was part of Cabletown USA, an
NCTA-organized display of leading-edge cable services at its
National Show in New Orleans in May 1994. In July 1994,
CableLabs issued an RFP seeking detailed vendor proposals for
telecom services.

Opportunities in telecom were a major focus of CableLabs’ annual
Winter Conference for members in February 1995, with voice
telephony and high-speed data widely viewed as the most
promising offerings. Reflecting the diversity of member-
companies views about “cablephone,” some operators were
already market-testing wireline telephony, while several others
had formed a partnership, Sprint PCS, to bid on FCC licenses to
deliver PCS services.

High-Speed Data and the DOCSIS Process

CableLabs became interested in moving data over cable early in
its existence. In 1992, a data protocol project, directed by
CableLabs Visiting Executive Tom Jokerst, outlined a proposed
two-tier approach featuring two “datastream protocols,” one a
slower (19.2 kilobit per second) stream to carry program-guide
and electronic publishing offerings, the other a T-1 (1.544 Mbps)
or faster stream to support more demanding multimedia offerings.
Jokerst and his colleagues predicted that work-at-home might be
the most popular use of such a high-speed service. But they
concluded that neither market demand nor technology were
mature enough to support such a service—yet.

The advanced network designs proposed by Dukes’ advanced
network design project in 1992 included provisions for high-
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speed data delivery, reflecting a high-level dialogue that had
already begun between cable strategists and the computer
industry. Cable operator input to this thinking came primarily
from the Multimedia Subcommittee of the TAC, chaired by David
Fellows of Continental Cablevision. Preliminary discussions were
held at that time about possible computer-industry investments to
help pay for the upgrades needed to enable cable plant to
support high-speed data services. CableLabs held a management
briefing on multimedia services in Washington, D.C., in April

1993.

In March 1995, CableLabs issued an RFP targeted specifically at
high-speed data services. The 90-page document reflected the
consensus of 15 member companies that they should develop a
standalone data delivery platform rather than the integrated
multimedia platform they had envisaged earlier. The RFP asked
vendors to submit plans for headend, network operations and
control, encryption, tiering of best-effort and guaranteed-speed
services, billing, an in-home cable modem, and other ingredients.
It also proposed an option of using the telephone plant for
upstream traffic, at least temporarily.

Things started happening quickly:

—In response to urgent vendor requests, the deadline for RFP
responses was extended by three weeks.

—CableLabs staffers and TAC members closely reviewed the 20
vendor responses at the August summer conference in
Keystone, Colorado. This group then met with vendors at
CableLabs late in September.

—At cable’s Western Show in November 1995, CableLabs
announced an initiative aimed at making future generations
of cable modem equipment interoperable (some operators
were already deploying first-generation, vendor-proprietary
modem systems). At that same show, seven cable operators
and nine vendors announced that they would work together
to define common specs for cable modem systems.

49



The History of CablelLabs®

50

—In early 1996, four cable operators (TCI, Time Warner, Cox
and Comcast) announced the formation of a new entity,
Multimedia Cable Network Systems (MCNS), to work at
defining interoperable specs for cable modem systems.
CableLabs, along with operators Rogers and Continental,
subsequently worked with the partnership. The MCNS group
listed eight key interfaces, divided into three subsequent
phases, for which it would try to define specs.

—The first set of three proposed specs—focusing on
connections between cable modems and computers as well
as between cable headends and the broader Internet
backbone—was given to vendors for review in April 1996.

—CableLabs next announced a so-called “harmony agreement”
between two leading cable equipment vendors, Scientific-
Atlanta and General Instrument, covering cross-licensing of
encryption, modulation, and forward error-correction
technology, as another step toward open standards for digital
signal delivery.

—Then CablelLabs, working with outside consultants,
developed a common simulation framework computer
modeling tool in order to assess the various vendors’
solutions for the medium access control (MAC) protocol
aspect of the specification.

—On September 23, 1996, CableLabs announced that five
vendors had become “vendor-authors” in the process by
agreeing to make parts of their technology available to be
part of a set of “best-of-breed” interoperable specifications.

—A few days later, on October 3, CableLabs announced a
member-company agreement on several key features of the
datastreams for both digital video and high-speed data,
including both video and audio protocols, modulation
schemes, and signal security.

—Further progress toward complete specs was announced at
the early-December 1996 Western Show by the group of six
cable operators plus CableLabs, which had adopted the
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name Data-Over-Cable Service Interface Specification
(DOCSIS) working group.

—In March 1997, the DOCSIS group announced further
progress on finalizing the 12 interface specifications, and said
CableLabs would issue an RFP for vendor fabrication of a
limited number of prototype modems to be tested at
CableLabs for conformance to the DOCSIS specs.

—During the summer of 1997, two groups at CableLabs began
rigorously testing vendors’ first-generation modems in what
was called the “cable modem incubator laboratory.” One
group focused on assessing their performance on
impairment-free networks, while another subjected them to
lab-generated simulations of real-world network-quality
impairments. “Visiting engineers” from both member and
vendor companies were assigned to spend extended periods
of time at the “incubator laboratory.” Key personnel driving
the process included Bob Cruickshank, now CableLabs’ vice
president broadband internet access, and Rouzbeh Yassini, a
pioneering developer of cable modem systems, who joined
the CableLabs effort as a visiting consultant.

The DOCSIS process was characterized by a degree of user-
vendor cooperation that has no apparent equivalent anywhere.
During a series of interoperability testing sessions, vendors often
came to overlook initial competitive rivalries and actively lend
assistance to one another.

—CableLabs created its own cable modem traffic tester
software to manage the simultaneous testing of up to 80
cable modems on a functioning network. In addition to
being used at CableLabs, the “system test suite” of testing
procedures developed by the DOCSIS project was also made
available to vendors, several of whom set up their own labs,
individually or in groups, to perform DOCSIS compliance
tests.

—Meanwhile, seven “working groups” collaborated via Internet
e-mail “reflectors” on a “change control process” that
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provided a structure for discussing and making minor
refinements to the DOCSIS specs.

—Beginning in July 1997, successive rounds of testing focused
in physical-layer (PHY) interoperability (dubbed the Z0
phase), then testing of prototype end-to-end systems (the Z1
phase), and finally, by mid-1998, of “productized”
(production model) end-to-end system (the Z2 phase of the
testing).

—In early 1998, within two years of the start of the DOCSIS
process, a major portion of the DOCSIS specification set was
adopted by the International Telecommunications Union as
an official international standard (J112-B).

PacketCable™

In September 1997, CableLabs announced the formation of an
new project, known as PacketCable™, aimed at finding and
screening suppliers and products that use Internet Protocol (IP)
technology to deliver voice telephony, videoconferencing, and
other packet-based voice and video services over cable networks
and the Internet.

The project’ chairman, Mark Coblitz of Comcast, said its intent
was to study vendors’ solutions and find a group of “best-in-class
vendors” who could provide one or more components for such a
delivery system.

At a meeting in October 1997, member-company representatives
and CableLabs staffers participating in the PacketCable™ project
met with a group of vendors in Montreal, Quebec.
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A Decade of Innovation

The preceding pages have attempted to show how a complex
founding vision led to the creation of a unique institution,
CableLabs, and how CableLabs has taken on the key technology
issues of its first decade. In doing so, CableLabs has originated
some major design innovations—and it has also labored mightily
simply to help its member companies with the kind of day-to-day
operational issues that, when addressed successfully, add up to
greater customer satisfaction. Today, as new challenges and new
technologies are constantly widening the prospects for
innovation, methodologies etched out in the beginning, then
revised over the decade, are still being applied.

The CableLabs model for technology innovation should continue
to serve its industry well—while serving as an influential model
for other industries throughout the world.
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