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whose auspices this National Standard has been produced, was
chartered in 1919 and accredited by the Standards Council of
Canada to the National Standards system in 1973. It is a not-for-
profit, nonstatutory, voluntary membership association engaged in
standards development and certification activities.

CSA Group standards reflect a national consensus of producers and
users — including manufacturers, consumers, retailers, unions and
professional organizations, and governmental agencies. The
standards are used widely by industry and commerce and often
adopted by municipal, provincial, and federal governments in their
regulations, particularly in the fields of health, safety, building and
construction, and the environment.

Individuals, companies, and associations across Canada indicate
their support for CSA Group’s standards development by
volunteering their time and skills to Committee work and supporting
CSA Group’s objectives through sustaining memberships. The more
than 7000 committee volunteers and the 2000 sustaining
memberships together form CSA Group’s total membership from
which its Directors are chosen. Sustaining memberships represent a
major source of income for CSA Group’s standards development
activities.

CSA Group offers certification and testing services in support of and
as an extension to its standards development activities. To ensure
the integrity of its certification process, CSA Group regularly and
continually audits and inspects products that bear the

CSA Group Mark.

In addition to its head office and laboratory complex in Toronto, CSA
Group has regional branch offices in major centres across Canada
and inspection and testing agencies in eight countries. Since 1919,
CSA Group has developed the necessary expertise to meet its
corporate mission: CSA Group is an independent service
organization whose mission is to provide an open and effective
forum for activities facilitating the exchange of goods and services
through the use of standards, certification and related services to
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Accreditation services are provided by SCC to various customers,
including product certifiers, testing laboratories, and standards
development organizations. A list of SCC programs and accredited
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CSA Preface

Standards development within the Information Technology sector is harmonized with international
standards development. Through the CSA Technical Committee on Information Technology (TCIT),
Canadians serve as the SCC Mirror Committee (SMC) on ISO/IEC Joint Technical Committee 1 on
Information Technology (ISO/IEC JTC1) for the Standards Council of Canada (SCC), the ISO member body
for Canada and sponsor of the Canadian National Committee of the IEC. Also, as a member of the
International Telecommunication Union (ITU), Canada participates in the International Telegraph and
Telephone Consultative Committee (ITU-T).

For brevity, this Standard will be referred to as “CAN/CSA-ISO/IEC 18000-4” throughout.

This Standard supersedes CAN/CSA-ISO/IEC 18000-4:09 (adopted ISO/IEC 18000-4:2008). At the time of
publication, ISO/IEC 18000-4:2015 is available from ISO and IEC in English only. CSA Group will publish
the French version when it becomes available from I1SO and IEC.

This Standard was reviewed by the CSA TCIT under the jurisdiction of the CSA Strategic Steering
Committee on Information Technology and deemed acceptable for use in Canada. From time to time,
ISO/IEC may publish addenda, corrigenda, etc. The TCIT will review these documents for approval and
publication. For a listing, refer to the Current Standards Activities page at standardsactivities.csa.ca.
This Standard has been formally approved, without modification, by the Technical Committee and has
been approved as a National Standard of Canada by the Standards Council of Canada.

© 2016 CSA Group

All rights reserved. No part of this publication may be reproduced in any form whatsoever without the
prior permission of the publisher. ISO/IEC material is reprinted with permission. Where the words “this
International Standard” appear in the text, they should be interpreted as “this National Standard of
Canada”.

Inquiries regarding this National Standard of Canada should be addressed to
CSA Group

178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3
1-800-463-6727 » 416-747-4000

http://csa.ca
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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for
the different types of document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.
Details of any patent rights identified during the development of the document will be in the Introduction
and/or on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/IEC JTC 1, Information technology, SC 31, Automatic
identification and data capture techniques.

This third edition cancels and replaces the second edition (ISO/IEC 18000-4:2008), of which it constitutes
a minor revision with the following changes:

— 5.1 has become Clause 5;

— 5.2 has become Clause 6;

— 5.3 has been Clause 7;

— (Clause 8 has been introduced;
— Clause 6 has become Clause 9;

— C(Clause 1, Clause 2, Clause 3, Clause 4, Clause 5, and Clause 9 have been revised as necessary to also
cover Clause 8.

ISO/IEC 18000 consists of the following parts, under the general title Information technology — Radio
frequency identification for item management:

— Part 1: Reference architecture and definition of parameters to be standardized

— Part 2: Parameters for air interface communications below 135 kHz

— Part 3: Parameters for air interface communications at 13,56 MHz

— Part 4: Parameters for air interface communications at 2,45 GHz

— Part 6: Parameters for air interface communications at 860 MHz to 960 MHz General

— Part 61: Parameters for air interface communications at 860 MHz to 960 MHz Type A

© ISO/IEC 2015 - All rights reserved CAN/CSA-ISO/IEC 18000-4:16 \Y4
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— Part 62: Parameters for air interface communications at 860 MHz to 960 MHz Type B
— Part 63: Parameters for air interface communications at 860 MHz to 960 MHz Type C
— Part 64: Parameters for air interface communications at 860 MHz to 960 MHz Type D

— Part 7: Parameters for active air interface communications at 433 MHz

vi CAN/CSA-ISO/IEC 18000-4:16 © ISO/IEC 2015 - All rights reserved
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Introduction

This part of ISO/IEC 18000 is one of a series of International Standards and Technical Reports developed
by ISO/IEC JTC 1/SC 31, WG 4 for the identification of items (item management) using radio frequency
identification (RFID) technology.

This part of ISO/IEC 18000 defines three 2,45 GHz protocols. Each of the specific physical/data link
configurations is defined in a separate sub-clause. The configuration descriptions include a physical
layer and a data link layer.

The International Organization for Standardization (ISO) and International Electrotechnical Commission
(IEC) draw attention to the fact that it is claimed that compliance with this document can involve the
use of patents concerning radio-frequency identification technology given in all parts of the document.

ISO and IEC take no position concerning the evidence, validity, and scope of these patent rights.

The holders of these patent rights have assured the ISO and IEC that they are willing to negotiate licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the world.
In this respect, the statements of the holders of these patent rights are registered with ISO and IEC.
Information can be obtained from the following companies.

Contact details

Patent Holder: Patent Holder:

Legal Name iControl Inc Legal Name  Zebra Technologies Corporation
Contact for license application: Contact for license application:

Name & Department George Cavage Name & Department James O’Hagan, Director of
Address 3235 Kifer Road, suite 260 Patents & Technology

Address Santa Clara, CA 94109, USA Address 475 Half Day Road, Suite 500

Tel. +1 408 730 5364 Address Lincolnshire, IL 60069, USA

Tel.  +1(847) 793-6798
Fax  +1(847) 955-4514
E-mail johagan@zebra.com
URL (optional)

Fax
E-mail gcavage@icontrol-inc.com

URL (optional) www.icontrol-inc.com

Patent Holder:

Legal Name  Impinj, Inc.

Contact for license application:

Name & Department Stacy Jones, Impinj, Inc.
Address 701 N 34th Street, Suite 300
Address Seattle. WA 98103 USA

Tel. +1 206 834 1032

Fax  +1206 517 5262

E-mail stacy.jones@impinj.com

URL (optional) www.impinj.com

© ISO/IEC 2015 - All rights reserved CAN/CSA-ISO/IEC 18000-4:16 vii
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INTERNATIONAL STANDARD ISO/IEC 18000-4:2015(E)

Information technology — Radio frequency identification
for item management —

Part 4
Parameters for air interface communications at 2,45 GHz

1 Scope

This part of ISO/IEC 18000 defines the air interface for radio frequency identification (RFID) devices
operating in the 2,45 GHz Industrial, Scientific, and Medical (ISM) band used in item management
applications. This part of ISO/IEC 18000 provides a common technical specification for RFID devices
that can be used by ISO committees developing RFID application standards. This part of ISO/IEC 18000
is intended to allow for compatibility and to encourage inter-operability of products for the growing
RFID market in the international marketplace. This part of ISO/IEC 18000 defines the forward and
return link parameters for technical attributes including, but not limited to, operating frequency,
operating channel accuracy, occupied channel bandwidth, maximum equivalent isotropically radiated
power (EIRP), spurious emissions, modulation, duty cycle, data coding, bit rate, bit rate accuracy, bit
transmission order, and, where appropriate, operating channels, frequency hop rate, hop sequence,
spreading sequence, and chip rate. This part of ISO/IEC 18000 further defines the communications
protocol used in the air interface.

This part of ISO/IEC 18000 contains the following three modes:
— DMode 1 is an interrogator talks first with passive tag;
— Mode 2 is a tag talks first with battery-assisted passive tag;

— Mode 3 is a globally available, ubiquitous network supporting, among others, the logistics and
transportation industry; agnostic to any device, commercial or otherwise, requiring global
availability.

The detailed technical differences between the modes are shown in the parameter tables.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 7816-6:—1), Identification cards — Integrated circuit cards — Part 6: Interindustry data elements
for interchange

ISO/IEC 15963, Information technology — Radio frequency identification for item management — Unique
identification for RF tags

ISO/IEC/TR 18047-4, Information technology — Radio frequency identification device conformance test
methods — Part 4: Test methods for air interface communications at 2,45 GHz

ISO/IEC 19762 (all parts):—1), Information technology — Automatic identification and data capture (AIDC)
techniques — Harmonized vocabulary

1) To be published
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