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Office of the Secretary
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Re: Ex Parte Submission in CC Docket No. 98-146, Inquiry
Concerning the Deployment of Advanced Telecommunications
Capability to All Americans in a Reasonable and Timely Fashion, and
Possible Steps to Accelerate Such Deployment Pursuant to Section
706 of the Telecommunications Act of 1996

To the Commission:

This White Paper is submitted on behalf of the Cross-Industry Working Team
("XIWT"), pursuant to Section 1.1204(b)(1) of the Commission's Rules. 1 The XIWT
is a membership organization consisting of a diverse group of communications firms,
computer systems manufacturers, and telecommunications service providers who
have joined together to form a common technical vision of the National Information
Infrastructure ("NIl"). A list of companies that participate in XIWT deliberations is
attached as Appendix A.

One of the many projects undertaken by the XIWT was an effort to define the various
classes of service that could be provided over the NIl. The results of this work are
reflected in a document published in February 1997, entitled Class Profiles for the
Emerging NIl A copy of the report is provided as Appendix B. This project was
undertaken out of concern that technical and market uncertainty has been slowing
network operators, equipment manufacturers, application developers, and users from
moving forward as expeditiously as they otherwise might in the development,
deployment, and use of new communications technologies. The XIWT anticipates
that through the development of NIl Class Profiles a certain degree of technical and
market uncertainty can be eliminated which in turn would hasten product and market
development.

1 47 C.F.R. § 1.1204(b)(I).
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The NIl Class Profile concept was built upon the successful example of an earlier
computer industry initiative that was designed to jump-start the multimedia personal
computer (PC) business. The Multimedia Personal Computer ("MPC") specification2

•

was developed to provide a template for PCs capable of running multimedia
applications. The MPC specification was used to enhance consumer confidence when
purchasing a PC that the machine could in fact run multimedia applications. Equally
important, application developers could create software that conforms to the MPC
specification with confidence that the sale of such software would not be inhibited by
the PC's technical limitations.

These NIl Class Profiles may be useful to the Commission in its ongoing Section 706
Inquiry because they suggest ways to specify a definition of advanced
telecommunications service. The Commission specifically asks in the Notice of
Inquiry (NOI) how to define "advanced telecommunications service" (NOl ~~13-17).

Because the NIl Class Profiles represent an industry consensus on service definitions,
the Commission may apply them in interpreting the definition in the statute.

The XIWT uses two characteristics of a communications capability to define each
Class Profile:

(1) information throughput; and
(2) type of telecommunications services that can be provided at a particular

throughput.

Throughput is defined as digital bandwidth in bits per second that can be sustained
over a long period of time. The transmission can be symmetric or asymmetric, but it
must be interactive. The communications services range from low-speed electronic
transactions to high-speed video. Appendix C provides a description of each one of
the five NIl Class Profiles, along with a description of the communications services
that fall within each Class and identification of the information appliance that is
needed to access the services in a particular Class.

These Class Profile distinctions should help define the statutory term "advanced
telecommunications capability." Section 706(c) defines advanced
telecommunications capability, without regard to media or technology, as
" ... high-speed, switched, broadband telecommunications capability that enables
users to originate and receive high-quality voice, data, graphics, and video
telecommunications using any technology." This is a robust definition which
involves the interactive transmission of information in all its forms.

2 See URL http://www.spa.org/mpc.
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Appendix D lists the five NIl Class Profiles and the communications services
associated with each in ascending order of throughput requirements. The service list
begins with electronic transactions, which use less than 100 Kbps and are classified as
Class I, to video broadcast using more than 100 Mbps and classified as Class 5.
Given the fact that the definition of advanced telecommunications capability includes
interactive graphics and interactive video, both of which require high throughput, one
must conclude from Appendix D that advanced telecommunications capability
requires either a Class 3 or Class 4 Profile.

Using Class 3 or Class 4 Profiles to define advanced telecommunications capability
builds on an industry consensus to add clarity and establish greater market certainty.
This increased level of certainty will accelerate the deployment of high-speed
broadband infrastructure by carriers and the production of interactive multimedia
applications by software developers. These were the original goals of the XIWT in
developing the Class Profiles. We urge the Commission to use the Class Profiles in
defining advanced telecommunications capability in its ongoing Inquiry. We note
that technology advances and service innovations will require periodic reassessment
of particular definitions.

We appreciate the opportunity to comment on this important proceeding.

cc: Honorable William E. Kennard, Chairman
Honorable Susan Ness, Commissioner
Honorable Harold W. Furchtgott-Roth, Commissioner
Honorable Michael K. Powell, Commissioner
Honorable Gloria Tristani, Commissioner
Kathryn C. Brown, Chief, Common Carrier Bureau
Robert M. Pepper, Chief, Office of Plans and Policy
Dale N. Hatfield, Chief, Office of Engineering and Technology
John W. Berresford, Senior Antitrust Attorney, Common Carrier Bureau ITS, Inc.



Alcatel Telecom
Ameritech
American Management Systems
AT&T
Bell Atlantic
Bellcore
BellSouth
Cisco
Citicorp
Compaq
Coming
Cybercash
EarthLink Network
Ericsson
GTE Laboratories
Hewlett-Packard
Houston Associates
Hughes Network Systems
IBM
Intel
InterTrust
Inverse Network Technology
Kaiser Permanente
Lucent Technologies
MCr Communications
Motorola
NIST
New York Times
Nortel (Northern Telecom)
Novell
Philips Research Briarcliff
QuantumLink
SAle
Southwestern Bell
Sun Microsystems
Texas Instruments
USWest
West Group

Appendix A
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XIWT
The Cross-Industry Working Team (X/wn, is a membership organiza­

tion consisting of a diverse group of communications, computer sys­

tem, information and service providers who have joined together to

develop a common technical vision for the National Information Infra­

structure (Nil).

Among our activities, X/WT publishes White Papers intended to

improve the quality and accelerate the evolution of the Nil by estab­

lishing common understanding about technical issues among those

involved with its development and use. White Papers will evolve along

with our understanding and be reissued from time to time. Subse­

quent papers will delve more deeply into many of the issues identified

herein.

X/WT activities have a technical focus, and may have broader implica­

tions. Hence we expect this series of papers will be of interest to policy

makers, to others contemplating activity in the Nil, and to the general

public, and we invite comment and suggestions.

To obtain reports or for more information about X/WT, please contact:

Cross-Industry Working Team
Corporation For National Research Initiatives
1895 Preston White Drive, Suite 100
Reston, Virginia 20191-5434

Tel: 703-620-8990 Fax: 703-620-0913
Email: info-xiwt@cnri.reston.va.us
Web: http://www.xiwt.org/homepage

Charles N. Brownstein, Executive Director
Email: cbrownst@cnri.reston.va.us

Ira Richer, Director, Networking Research
Email: richer@cnri.reston.va.us

Pamela Memmott, Member Services Coordinator
Email: pmemmott@cnri.reston.va.us.

Stephanie Kim, Secretary
Email: skim@cnri.reston.va.us.

Permission is hereby granted to reproduce, distribute and/or disseminate portions of this report solely for non-commercial information
purposes, provided that credit is given to XIWT. For other uses, please contact XIWT. © Copyright 1997. All Rights Reserved
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Abstract

Abstract

Cross-Industry Working Team

Networked multimedia applications are a proliferating new feature of the emerging
National Information Infrastructure (Nil). Such applications employ a yariety of infor­
mation technologies and services to make motion and still pictures. richly formatted text
and hypertext, sound and data available to information appliances O\er networks.
The results are new, attractive communications capabilities which are valued by
end-users. For maximum user acceptance, the capabilities of information appliances and
the communications services that interconnect them must be well matched to specific
applications for multimedia features to work well.

The Cross-Industry Working Team (XIWn member companies have delineated a set of
core capabilities needed to support effective networked multimedia applications.
Using these capabilities as a guide, five NIl Class designations or profiles are proposed.
The NIl Class Profiles are intended to associate information appliance and commu­
nications services capabilities with applications requirements. These class designations
can serve two purposes: I) to establish a framework for common understanding and
basis for cooperation among information industry stakeholders. and: 2) as a guide to
inform consumers about product capabilities to assist their purchasing choices.

Proposed implementation is through a to-be-developed "Servicemark'" program.
e.g., NIl Class "X" Capable, with an appropriate logo. Industry leadership will prO\ide
increased marketing opportunities for all NIl stakeholders, and more satisfied
consumers.

1.0 Nil Classes and Why We Need Them

For the past several years, the idea of the National and Global Information Infrastructure
(NIl/GIl) has stimulated industry and government cooperation to extend and refine
communications and information-handling technologies to meet the needs and expecta­
tions of citizens of the information age. Networked multimedia applications (NMA) in
particular, are driving large-scale information infrastructure deployment. NMA are data
intensive uses of computing and communications which provide consumers with full
motion video and still pictures, richly formatted text and hypertext. sound and data via
networks such as the Internet, via a rich array of information appliances. It is easy to
imagine the benefits of such applications in commerce. health care. education. manufac­
turing, and entertainment.

However, actually providing the information appliances and communications services
that will satisfy the requirements of these advanced and highly valued user applications
represents a major challenge. There are an enormous variety of networking and
computing capabilities available to consumers, and no signs that the pace of innoyation
will slow. With growing competition due to deregulation in the telecommunications
sector, ever increased innovation, even greater technical flexibility and consumer choice
can be expected. Thus, to be usable and economically viable for the broadest market.
new services, information appliances. and applications must work across a wide range
of end-user performance environments.

1
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1. 1 Benefits of Industry
Cooperation and
Leadership

Many of the most exciting new applications will require ne\\ infrastructure in order to
work well, and thus there is a good deal of uncertainty about when. how and at what
cost future services and applications will emerge. This technical and market uncertainty
has slowed network operators, equipment manufacturers. applications dewlopers. and
end-users, as well, from moving forward as expeditiously as they might. The proposed
NIl Class Profiles are intended as a cooperative industry program to reduce uncertainty.
hasten product and market development, and provide value to consumers.

Networked multimedia applications use applications software running on information
appliances (e.g., PCs, set top boxes, workstations) interconnected with network commu­
nications services to achieve a "virtual proximity" environment in which access to infor­
mation and interaction with others are not constrained by physical location.
High application utility (e.g., ease of use, quality, and responsiveness) is realized when
key NIl elements - software, information processing equipment. and network sen"ices
- are well-matched in functionality and performance.

The NIl Service Class Profiles will provide a convenient way to understand these rela­
tionships. For example, applications identified as requiring a given Nil Class must be
implemented using information appliances and network services certified to work at that
class level or higher.

The designations we propose provide a full range of application performance supported
with the network services and information appliances available today. and extending to
those envisioned in the future. Various, often competing, communications services and
information appliances will support a given Nil Class designation.

The NIl Class concept follows the successful example of an earlier computing industry
initiative, which helped to jump-start the multimedia PC business. The MPC
(multimedia personal computer) specification provided a template for PCs capable of
running today's multimedia applications. I That template described a PC with certain
memory, processing power, audiovisual, and other input/output (1.0) capabilities.
A consumer purchasing such a PC would thus have reasonable confidence that it will be
able to run most of today's multimedia applications. In addition -and equally impor­
tant - an application developer creating software for such a PC knows the minimum
capabilities of the targeted platform in advance, and can thus be confident that the appli­
cation will have sufficient resources to run successfully.

The proposed NIl service class profiles are intended to produce a similar level of confi­
dence for developers of networked multimedia applications. However. just as the MPC
specification does not guarantee detailed compatibility, no single high-level set of
"meta-requirements" will guarantee a precise performance specification or interopera­
bility among all components which must work together. Nevertheless, the framework of
NIl service class profiles can:

serve as a catalyst for cooperation and interoperability among the various industry
segments that are the creators of the various NIl components:

provide a common vocabulary for dialog and understanding:

1 See URL http://www.spa.orglmpc

Cross-Industry Working Team
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• allow the various NIl market segments and constituencies to specify a broad set of
NIl parameters in a compact, consistent, easily understood, manner, and:

• most importantly, ultimately allow the NIl consumer to evaluate an application
easily and to select equipment and services from competitive suppliers confidently.

2.0 The Nil Class Concept: Overview

Networked multimedia application acceptability and user satisfaction are largely deter­
mined by information throughput, as illustrated in figure I. End-to-end communications
bandwidth - the information transfer rate achieved between devices transmitting and
receiving information- is a principal enabler of. and constraint for. networked applica­
tions. Bandwidth ranges are a thus a foundation for other important functions and capa­
bilities. NIl service bandwidth profiles are classes of capability which enable given
levels of performance for a wide variety of networked multimedia applications.

As a framework, five service classes are proposed, in ascending networking bandwidth
decades, which support the full range of information networking performance that can
be provided by available and emerging network and computing technologies.
They include performance ranges enabled with service equivalent to today's telephone
line, modem, and PC up through what one could expect to be able to accomplish \\ith
the high performance broadband telecommunications infrastructure to be deployed
during the next decade.

NIl service classes are meant to describe expected performance on an end-to-end basis.
between source-destination pairs, in peer-to-peer or client-server arrangements.
They would thus also give information appliance capabilities and configurations \\hich
are appropriate to given application ranges. The actual physical and logical implemen­
tation ofthe NIl Class communications service is likely to imohe multiple commu­
nications networks and service providers, variable equipment and software em iron­
ments, and traffic conditions. Actual end-to-end applications performance would be
determined by the weakest link in the interconnected network. including commu­
nications service and the source-destination information appliance capability lewIs.
Having specific expected performance levels for given matched sen ices. equipment and
applications summarized in five broad class designations would free end-users from
many inter-networking details.

The relationships between critical appliance and network variables are summarized as
an NIl Class to meet a range of user expectation and perception of acceptable perfor­
mance. Each NIl Class is defined by a set of generalized (non-implementation-specific)
functions and performance levels of communications senices and information appli­
ances. (The specific Nil designations and attributes will not remain static. but will­
and must - evolve over time as users' expectations change and technology ad\ances.)

3
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10 Kb/s 100 Kb/s 1 Mb/s 10 Mb/s 100 Mb/s 1 Gb/s

Class 3

Electronic Transactions

Voice

Electronic Mail (Text)

Client - WWW Text

Music

Videoconferencing (Heads)

Collaborating Workgroups

Interactive Games

Client - WWW Graphics

Videoconferencing (Groups)

Remote LAN Access

Server - WWW Personal

CD-ROM on Demand

Video on Demand

Client - WWW Video

Client Campus Applications - - - - - - - - - - - - - - - - - - - - - - - --

High Quality Imaging - - - - - - - - - - - - - - - - - - - - - - - - -

Server - WWW Commercial - - - - - - - - - - - - - - - - - - - - - - - - - -

Server - Campus Applications - - - - - - - - - - - - - - - - - - - - - - - - - -

Video Broadcast - - - - - - - - - - - - - - - - - - - - - - - - - -
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Domain over which an
increasingly acceptable level
of service capability can be
achieved unconstrained by
economics

FIGURE 1. Class Profiles

Domain over which increasing
bandwidth no longer provides
a perceptible increase in
service capability
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2.1 End-to-End Nil Class
Implementation

2.2 Implementing the Nil
Class Concept in
Application Software
and Information
Appliances

Cross-Industry Working Team

NIl Classes are provided on an end-to-end basis between source-destination pairs, both
as peer-to-peer and as client-server. Information appliance capabilities and configur­
ations should be appropriate for the applications in use. The actual physical and logical
implementation ofthe NIl Class communications service is likely to involve multiple
communications networks and communications service providers. The use of the NIl
Class designation allows the many internetworking and interworking details to remain
hidden from the end-user. The end-to-end NIl Class level designation is determined by
the weakest link in the interconnected network, including communications service and
the source-destination information appliance capability levels.

NIl Service Profiles are end-to-end I
Peer-to-Peer and Client-Server

~

Information
Providers Server

FIGURE 2. NIl Service Profiles are End-to-End

In the typical case, networked applications are implemented with application software
running on information appliances (equipment) which are interconnected with commu­
nications services. The information appliance may be a personal computer, workstation.
communications server, information server, simple NIl terminal, set top box or any
other equipment which has a computing engine and a communication interface.
Although the networked application's "intelligence" (computational capabilities) may
exist outside of the network, we can expect that applications will have interaction with
intelligent network features.

One key objective for the NIl Class concept is to make it easy to match the application
software with an appropriate information appliance. Application and information appli­
ance NIl Class attributes should allow a range of capability in computing capacity.
display resolutions, graphics processing, audio processing. input output peripheral
support and networking support. The examples in table I illustrate the relationships
among application, information appliance and communication senice. The specific
implementation is left to the individual equipment manufacturers and communication
service providers.

5
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TABLE 1. Relationship examples by NIl Class

Class 1 Application basic web browsing and e-mail

Infoonation Internet teoninal using home TV as monitor. analog
Appliance modem, integrated browser and e-mail application soft-

ware, wireless remote controlJpointer. wireless keyboard

Communica- standard analog telephone line and dialup access to Inter-
tions Service net Service Provider

Class 2 Application talking head video conferencing

Infoonation basic personal computer and video monitor with H.~61

Appliance video codec, basic rate ISDN interface card

Communica- Basic Rate ISDN dial-up connection
tions Service

Class 3 Application geographic infoonation acquisition. manipulation and
analysis

Infoonation high end desktop personal computer with high resolution
Appliance video display. 3D graphics display adapter. 64MB of

memory, 4GB hard drive. CDROM. cable modem!ADSL
modem.

Communica- broadband network access through telco or cable com-
tions Service pany

Class 4 Application on-campus networked multimedia distance education

Information high performance computer workstation with high reso-

I
Appliance lution video display. 3D graphics accelerator. real-time

MPEG II codec. 1~8MB memory. 10GB hard drive.
DVD. ethernet interface.

Communica- switched ethernet over AT!YI campus network

itions Service

Class 5 Application networked medical imaging including local and remote
image acquisition. image interpretation/consultation and
image archiving

Information high performance multiprocessor server with 1GB mem-
Appliance ory, 100GB RAID file system. dual video displays

including large screen high resolution video display.
graphics accelerators. ATM interface

Communica- Switched l55Mb/s ATM
tions Service

Cross-Industry Working Team
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2.3 Communications
Service Packaging
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The XIWT believes that mapping attribute functions and capabilities to NIl Classes
should be the subject for further cross-industry investigation and agreement.
Specific attribute proposals for applications and information appliances have not been
included in this paper. However, Section 3 describes a proposed set of generalized
attributes for communications services which illustrate how the NIl Class concept can
be implemented in an open and competitive manner.

While a special purpose application implementation may be appropriate in a few cases
(e.g. hardware specific video conferencing systems), the more typical case is to have
numerous applications running on a general purpose information appliance such as a
personal computer.

The open applications environment oftoday's general purpose personal computers and
workstations can be easily extended to include support for NIl Classes. The information
appliance's software environment includes an Application Program Interface (API)
intended to hide the many variations in equipment implementation from the applications
software. The information appliance software operating system usually consists of core
systems functions combined with device drivers to support the specific hardware
equipped in the appliance. Examples include local storage devices, displays,
input/output peripherals and communications equipment. This open architecture allows
new applications software and equipment to be introduced with little or no disruption.

NIl Class support is provided by enhancing the core systems hardware and software to
include support for NIl Class functions and performance levels, enhancing the API to
support generalized NIl functions and capabilities, and providing device drivers for NIl
communications and peripheral equipment. Information appliances will need high speed
internal data path bandwidths and high performance input/output capacity to support the
higher NIl Class level attributes.

Communications service is delivered in two parts - network access and network
service. Users frequently confuse network access with actual network sen·ice. Nil
service class designations, which are defined on an end-to-end basis and include
both network access and network service, will help in avoiding this confusion.

When applied to communications services, an NIl Class is a communications capability
set, not a specific service definition. Competing network operators will offer many
service alternatives and may package a variety of individual communications services to
be sold with an NIl Class designation.

The provider of communications services is the customer's agent, and deals with the
details of internetworking and interoperability required to deliver service at the selected
NIl Class level. Network operators are likely to deploy access network technologies that
can support several different network services or a combination of network services.
They will use NIl service class designations to market various combinations of access
and network services as "level-of-service" packages.

7
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3. 1 Service Characteristics

3.0 Nil Class Attributes for Generalized
Communications Services

Communications service can be defined as moving information between source and
destination. Several attributes are mandatory for communications services to achieve
high applications value and widespread deployment. as follows:

sustainable bandwidth (specific for each NIl Class),

• support for real-time and rate-oriented information flow.

• means to locate and identify other network users,

means to make connections with other network users. and

support for dedicated connections.

These five attributes are discussed in this section in the context of two key charac­
teristics of communications service:

1. satisfactory information throughput (e.g., useful. sufficient. and accurate) from
source to destination; and

2. connectivity between the source and the desired destination.

Two parameters must be considered when designing a communications service to
provide satisfactory information throughput: the total amount of information and the
information flow rate. In this context. applications may be divided into two broad
groups~ those involving bursty data flows of mixes of information (e .g.. interacti\e
transactions, messaging, still image transfers) and those requiring a set rate flow

Cross-Industry Working Team
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3.2 Nil Class Attributes
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(e.g., voice or video). These groups may be referred to as non-real-time and unit-ori­
ented, and real-time and rate-oriented applications.

The actual quantity of information in an information unit or the sustained information
flow rate depends on the specifics of the application. Multimedia applications seek to
make use ofa mixture of text, data, still images, and audio and video information; these
produce a wide range in the amount of information that needs to flow between source
and destination. Satisfactory information throughput is achieved when sufficient source
information is delivered to the destination just in time to be used. For example, in
non-real-time and unit-oriented applications, transaction responsiveness is important.
In real-time and rate-oriented applications, a continuous flow is required to maintain
acceptable audio or video quality.

The proposed NIl Class designations apply to public data communications services
offered to users on an open and widespread basis. The value of any network increases
with the number of network members who can be interconnected. Each NIl Class must
include mechanisms for making user- (or user-application) controlled connections
among network members. The details will be specific to the technologies used (e.g., lP
routing and ATM switched virtual connections).

Two NIl Class profile attributes have been identified to support satisfactory information
throughput:

Sustainable bandwidth - Digital bandwidth in bits per second is a measure of infor­
mation flow rate. Sustainable bandwidth means the average information transfer rate
that can be sustained over a long period of time. Sustainable bandwidth determines the
time required to transfer an information unit (i.e., transfer time equals information unit
size divided by bandwidth) and defines the maximum real-time rate that can be
supported.

Upstream bandwidth is defined as data flow toward the network from the service
end-user; downstream bandwidth is toward the service end-user from the network.
Applications may be symmetrical, with similar upstream and downstream bandwidth
needs, or asymmetrical with substantially more bandwidth required in one direction
than another. An application's NIl Class designation is determined by the higher direc­
tional rate.

Individual communications services vary in their ability to support the sustainable band­
width. Best-effort communications services make no claim to guarantee specific contin­
uous information flows at any specific rate. In this case, the sustainable rates apply to
nominal conditions with no service guarantees. Some access technologies (e.g., cable
modem) can support very bursty traffic with brief peaks of several times the sustained
rate. The sustainable rate is the minimum for each NIl Class. A given application
session may include a combination of unit and real-time source-destination connections
up to the maximum rate of the communications service being used.

Support for real-time and rate-oriented information ftow - All NIl Classes must be
able to support real-time and rate-oriented information flow. Sustainable bandwidth
alone does not provide support for real-time and rate-oriented information flow.

9
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4. 1 A Growing Problem

Such applications are not tolerant of excessive delay. delay variation, or loss of infor­
mation. Network services must provide a means to support bandwidth guarantees.
end-to-end timing, and specified delay properties. It is possible to send real-time traffic
over a best-effort network that does not provide any explicit support mechanisms
(such as audio over the current Internet), but performance will vary greatly depending
on other network traffic. (Support for these so-called "quality of service guarantees" is
given by connection-oriented networks and is being introduced into connectionless
networks such as the Internet.)

Three NIl Class attributes have been identified as being critical in achieving
connectivity:

Means to find and identify other network users - In everyday life. we need a tele­
phone number in order to make a phone call, since telephone numbers provide each
network user (or device) with a unique identity. We can find these telephone numbers
using various directory services. In much the same way, NIl Class terminal devices must
include both network addresses as unique identifiers of individual network users and
they must also support directory services. The NIl environment must include methods
for interworking addressing systems from multiple network sen ices and architectures.

Means to make connections with other network users - Dialing a phone number
tells the network the desired connection to be made. NIl Class products must include
some means for users to initiate specific source-to-destination "connections."
The connection control mechanisms depend on the specifics of the network technology.
and must include support for a range of quality of service parameters to accommodate
real-time and rate-oriented information flows.

Support for dedicated connections - Connectivity starts with a user's access to
network services. Many important and useful applications - e.g .. security services.
constantly updated information sources, etc. - can only be fully realized if a user is
always connected to the data network. This requires. in most cases. a dedicated con­
nection. Dedicated access to a network can ensure that sen'ice is always mailable and is
automatically restored after network anomalies.

4.0 Moving Forward

Rapid growth in the use of applications based on Internet communications sen ices is
increasing end users' expectations for networking services - and simultaneously
lowering the chances that they will receive such services as expected. The mismatch
between available communications services and applications needs continues to grow.
Today's customer faces a confusing array of applications choices and capabilities with
little guidance for selecting among them. If customer frustration and confusion become
the norm, networking services may not become competitive with other alternatives for
interaction and information distribution.

Cross-Industry Working Team
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4.2 A Possible Solution

Cross-Industry Working Team

One solution that service providers might adopt to remedy this situation is to provide a
"closed" service, direct from content to customer display. A closed system allO\\'s the
provider to control technical and product uncertainties: in such a system. the customer
knows who stands behind the behavior of the service. Such closed approaches ha\e not
prospered in the information management and delivery business. Customers ewntually
value the flexibility of open systems. Moreover. there is simply too much \ariation in
user needs for a single closed system to address truly mass markets successfully.

The NIl Class concept is proposed here, not as an industry standard but as a framework
for information industry dialog, in hopes that such classes can accelerate the initial
adoption of services and products by addressing the most basic intermodal sef\ice
issues.

If implemented, the NIl Class designations can help accelerate the adoption of NIl
services and applications. Note, however, that customers can today access sef\ices and
applications through available NIl Class I and Class 2 capabilities. While not optimal in
their ease of use, these capabilities do seem to meet many user needs. We therefore
propose a focus on NIl Class 3 and Class 4 capabilities. for which further development
seems necessary and significant commercial impact seems evident. We launch this
proposal in the hope of spurring dialog within the industries serving )\11 Class 3
and Class 4 needs.

For such a dialog to succeed, organizations such as the follo\\ing must participate in the
further definition of NIl service classes:

carriers - including local exchange carriers, inter-exchange carriers. cable operators.
and wireless cable operators (land and satellite);

manufacturers - including those involved in network access (e.g .. ADSL. cable
modems), and manufacturers of network routers and switches, information servers.
client terminals (e.g., PCs and workstations), peripheral equipment, and software
developers and suppliers; and

service providers - including both Internet and on-line service providers.

At the current level of communications service capabilities, neither customer nor carrier
face large investments. However, to provide NIl Class 3 services and beyond
investment and customer expectations climb dramatically.

Widespread network infrastructure deployment depends on achieving consensus on
value. In the end, it is the applications end-users who must determine if an application's
utility is worth its cost. Users must decide whether to spend their money on software.
equipment, and services. The NIl Class designations will provide end-users with a
simpler way to understand their choices and to make their evaluations.

11
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4.3 The Servicemark
Program

To initiate the Nil Class concept initiative. we propose to sponsor a voluntary ~ II Class
"Servicemark" program for cooperative promotion. education. and product and sen ices
marketing. Participating applications developers can apply the Senicemark to identify
the Nil Class required to achieve the full benefits of their applications. Similarly. partic­
ipating information appliance and equipment suppliers can apply the Senicemark to
certifY equipment capabilities; participating network operators can use the Sen icemark
to distinguish communications service packages.

The Servicemark program will be open to all NII industry stakeholders.
These participants will determine actual implementation details. including
proper use and the determination and certification of compliance.

~ NIl Class

~ '~Ca~~b~'
System

~
- NIIClass

Compliant
Service
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Example: Application Model

Example: System Madel

As with the Servicemark program. the Nil Class concept
described in this paper is offered as a framework for industry
cooperation in developing and promoting the deployment of a
robust and effective NIL We call for industry to work together

to develop and refine the details of the Nil
service class concept.

Example: Service Model

Cross-Industry Working Team



Appendix C

Applications and Related Communications by Class

Class I Application Basic web browsing and e-mail

Data Transfer Rate IOKb/s-1 OOKb/s
Information Appliance Internet terminal using home TV as monitor, analog modem,

integrated browser and e-mail application software, wireless remote
control/pointer, wireless keyboard

Communications Services Standard analog telephone line and dialup access to Internet Service
Provider

Class 2 Application Talking head video conferencing
Data Transfer Rate IOOKb/s-1 Mb/s
Information Appliance Basic personal computer and video monitor with H.261 video codec,

basic rate ISDN interface card
Communications Services Basic Rate ISDN dial-up connection

Class 3 Application Geographic information acquisition, manipulation and analysis

Data Transfer Rate IMb/s-l OMb/s
Information Appliance High end desktop personal computer with high-resolution video

display, 3D graphics display adapter, 64MB of memory, 4GB hard
drive, CDROM, cable modem/ADSL modem

Communications Service Broadband network access through telco or cable company

Class 4 Application On-campus networked multimedia distance education

Data Transfer Rate IOMb/s-1 OOMb/s
Information Appliance High performance computer workstation with high-resolution video

display, 3D graphics accelerator, real-time MPEG II codec, 128MB
memory, 10GB hard drive, DVD, ethernet interface

Communications Service Switched ethernet over ATM campus network

Class 5 Application Networked medical imaging including local and remote image
acquisition, image interpretation/consulting and image archiving

Data Transfer Rate 1OOMb/s-l Gb/s
Information Appliance High performance multiprocessor server with 1Gb memory, 100GB

RAID file system, dual video displays including large screen high
resolution video displav. graphics accelerators, ATM interface

Communications Service Switched ISS Mb/s ATM
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