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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons
engaged in the development and approval of the document at the time it was developed. Consensus
does not necessarily mean that there is unanimous agreement among every person participating in the
development of this document.

ANSI standards and guideline publications, of which the document contained herein is one, are
developed through a voluntary consensus standards development process. This process brings together
volunteers and/or seeks out the views of persons who have an interest in the topic covered by this
publication. While NEMA administers the process to promote fairness in the development of consensus, it
does not write the document and it does not independently test, evaluate, or verify the accuracy or
completeness of any information or the soundness of any judgments contained in its standards and
guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty or
warranty, expressed or implied, as to the accuracy or completeness of any information published herein,
and disclaims and makes no warranty that the information in this document will fulfill any of your particular
purposes or needs. NEMA does not undertake to guarantee the performance of any individual
manufacturer or seller’'s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA is not undertaking to render professional or
other services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed
by any person or entity to someone else. Anyone using this document should rely on his or her own
independent judgment or, as appropriate, seek the advice of a competent professional in determining the
exercise of reasonable care in any given circumstances. Information and other standards on the topic
covered by this publication may be available from other sources, which the user may wish to consult for
additional views or information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health
purposes. Any certification or other statement of compliance with any health- or safety-related information
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker
of the statement.
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AM ERICAN Approval of an American National Standard requires verification by The
American National Standards Institute, Inc. (ANSI) that the

NAT|ONAL requirements for due process, consensus, and other criteria for
approval have been met by the standards developer. An American

STANDARD National Standard implies a consensus of those substantially
concerned with its scope and provisions. Consensus is established
when, in the judgment of the ANSI Board of Standards Review,
substantial agreement has been reached by directly, and materially
affected interests. Substantial agreement means much more than a
simple majority, but not necessarily unanimity. Consensus requires that
all views and objections be considered and that a concerted effort be
made toward their resolution.

The existence of an American National Standard does not in any
respect preclude anyone, whether s/he has approved the standard or
not, from manufacturing, marketing, purchasing, or using products,
processes, or procedures not conforming to the standards. It is
intended as a guide to aid the manufacturer, the consumer, and the
general public.

The American National Standards Institute, Inc., does not develop
standards and will in no circumstances give an interpretation of any
American National Standard. Moreover, no person shall have the right
or authority to issue an interpretation of an American National Standard
in the name of the American National Standards Institute, Inc. Requests
for interpretations should be addressed to the secretariat or sponsor
whose name appears on this title page.

CAUTION NOTICE: This American National Standard may be revised
or withdrawn at any time. The procedures of the American National
Standards Institute, Inc., require that action be taken periodically to
reaffirm, revise, or withdraw this standard. Purchasers of American
National Standards may receive current information on all standards by
calling or writing the American National Standards Institute, Inc.
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American copyright conventions.
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Foreword (This Foreword is not part of American National Standard C12.21)

This standard provides an open-platform communications protocol for two-way communication with a
metering device via a telephone modem. The protocol is written to conform to the OSI seven-layer stack.

Long-time readers of ANSI C12.21 will discover many editing changes to this version of the Standard.
The Working Group chose to improve the clarity of the text as an aid to the reader while retaining the
normative elements in the manner of previous publications.

The 2006 revision of this standard was considered in the context of the so-called “protocol suite” of ANSI
standards: C12.18, C12.19, C12.21 and C12.22 (draft). Changes made were included only after assuring
that existing devices implementing C12.21 would continue to remain compatible with the 2006 (R2015)
revision.

It is expected that the logoff service will become mandatory in the next revision of this Standard.
Implementers are strongly encouraged to support this service to comply with this change.

Suggestions for improvement to this standard are welcome. They should be sent to:

National Electrical Manufacturers Association
Senior Technical Director

1300 North 17" Street

Suite 900

Rosslyn, VA 22209

This standard was processed and approved for submittal to ANSI by Accredited Standards Committee for
Electricity Metering C12. At the time the committee approved this standard, the C12 Committee had the
following members:

Tom Nelson, Chairman
Paul Orr, Secretary

Name of Name of

Organization Represented Representative Organization Represented Representative

General Interest

Elevate Energy L. Kotewa NIST T. Nelson
ERCOT D. Tucker Power Measurements, LLC W. Hardy
EnerNex LLC A. Snyder
Future DOS R&D Inc. A. Moise Tucker Engineering R. Tucker
MET Laboratories, Inc. J. Reed UL, LLC. S. Hunter
Producer
Elster Electricity S. Weikel Schweitzer Engineering T. Mooney
Laboratories
Aclara C. Crittenden Sensus Metering K. O'Dell
Itron Inc. B. Cain Silver Springs Networks K. Oza
Landis+Gyr Inc. J. Voisine Technology for Energy Corp S. Hudson
Milbank Manufacturing Co. S. Glasgow TESCO T. Lawton
Radian Research, Inc. S. Edwards Watthour Engineering Co. L. Wren
Schneider Electric S. Pedro
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User
Alabama Power Co. D. Rhoades Florida Power & Light J. DeMars
Baltimore Gas & Electric J. Thurber Oncor Electric Delivery Co. LLC B. Johnson
Consumers Energy D. Jirikovic Pacific Gas & Electric D. Y. Nguyen
DTE Energy K. Tolios Public Service Electric & Gas D. Ellis
Duke Energy T. Morgan Xcel Energy D. Nordell
Eversource Energy G. Belcher

Working Group 4 of Subcommittee 17 that revised this standard consisted of:

Jeremiah Dole, Chairman
Brent Cain, Vice Chairman
Ed Beroset, Editor

Ed Beroset
Brent Cain
Larry Colton
Jeremiah Dole
Lawrence Kotewa
Robert Lee
Avygdor Moise
Tom Nelson
Kenny O'Dell
Terry Penn
Kostas Tolios
Richard Tucker
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1 Scope

This standard details the criteria required for communications between a C12.21 Device and a C12.21
Client via a modem connected to the switched telephone network. The C12.21 Client could be a laptop or
portable computer, a master station system, or some other electronic communications device.

This standard does not specify the implementation requirements of the telephone switched network to the
modem, nor does it include definitions for the establishment of the communication channel.

This document provides details for an implementation of the OSI 7-layer model.

The protocol specified in this standard was designed to transport data in table format. The table
definitions are in ANSI C12.19, and Annex D of this document.

This standard specifies the differences between ANSI C12.18-2005, Protocol Specification for ANSI Type
2 Optical Port and ANSI C12.19-1997, Utility Industry End Device Data Tables, and those features and
services required to describe a protocol specification for Telephone Modem Communications.

2 References

ANSI C12.18 American National Standard for Protocol Specification for ANSI Type 2 Optical
Port

ANSI C12.19 American National Standard for Protocol Specification for Interfacing to Data

Communication Networks
ANSI INCITS 92 Data Encryption Algorithm

ISO/IEC 7498-1 Information Technology—Open Systems Interconnection—Basic Reference
Model: The Basic Model

ISO/IEC 8825-1 Information Technology—ASN.1 Encoding Rules: Specification of Basic
Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished
Encoding Rules (DER)

ISO/IEC 13239 Information Technology—Telecommunications and Information Exchange
Between Systems—High-Level Data Link Control (HDLC) Procedures

3 Definitions and Syntax

3.1 Definitions

For the purposes of this standard, the following definitions are made.

3.1.1 C12.21 Client

An electronic communication apparatus that connects to a C12.21 Device via a modem and implements

communication according to the protocol specification of this standard. This was implicitly defined in
previous versions as “utility host.”
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