INTERNATIONAL ISO/IEC
STANDARD 24730-2

First edition
2006-12-15

Information technology — Real-time
locating systems (RTLS) —

Part 2:
2.4 GHz air interface protocol

Technologies de l'information — Systemes de localisation en temps
réel —

Partie 2: Protocole d'interface d'air a 2.4 GHz

Reference number
ISO/IEC 24730-2:2006(E)

© ISO/IEC 2006




ISO/IEC 24730-2:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO/IEC 2006 — All rights reserved



ISO/IEC 24730-2:2006(E)

Contents Page
o1 =1 o P iv
0o T [0 4 o o P \'
1 Scope ,A .............................................................................................................................................. 1
2 Normati(gsf L= (=1 4 o= 1
3 Terms and&finitions ........................................................................................................................... 1
4 Symbols and eviated tErMS ........cooee e ——————————— 3
5 Requirements O .............................................................................................................................. 3
51 Frequency range Q ........................................................................................................................... 3
5.2 2,4 GHz spread speefryn air interface attributes............ooo i 3
5.3 ComplianNCe reqUIrEMBAES ... ... ccrrreiiiiiiiimere s e iesssssssmere e e s s s ssssssmme e e e e e s s e s s s samnre e s eesaas s s smnnneeeessasnmnnnennssan 4
5.4 Manufacturer tag ID .....\ 427 N 4
5.5 Physical layer parametelgx .............................................................................................................. 4
6 Mandatory air interface proteGal specification..............iiii e 7
6.1 [T o Te L8 T2 4 o o . 7
6.2 RTLS transmitter radiated pow@ ................................................................................................... 10
6.3 DSSS message specifications....... o ............................................................................................... 10
7 Optional air INEEITACES wevrrvverrereeeseos  ngenesseeeeseseeesssseesessssessssssesesesssessesssessssmssessesassesssssessessesasseee 13
71 RTLS transmitter OOK/FSK message cifications......ccccer e —————————— 13
7.2 Programmer magnetic FSK message sFERItications..........ccuceeeerirviniesinnsinsees s sses s ssessesssesanens 15
7.3 Exciter air interface........c..cccoeeceeimrriiccccicecedEMly e 27
Annex A (informative) Locating an object through trifateration................ccriiiincccic e, 29

s

s,

© ISO/IEC 2006 — All rights reserved iii



ISO/IEC 24730-2:2006(E)

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 respegtive organization to deal with particular fields of technical activity. ISO and IEC
technical committees orate in fields of mutual interest. Other international organizations, governmental
and non-governmental, igison with ISO and IEC, also take part in the work. In the field of information
technology, 1SO and IEC r@

established a joint technical committee, ISO/IEC JTC 1.

International Standards are dr% in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint techni committee is to prepare International Standards. Draft International
Standards adopted by the joint techwi€a] committee are circulated to national bodies for voting. Publication as

an International Standard requires ap al by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility thats® of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held respo ?@e,for identifying any or all such patent rights.

ISO/IEC 24730-2 was prepared by Joint T%nical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 31, Automatic identification an&ta capture techniques.

ISO/IEC 24730 consists of the following parts, un@he general title Information technology — Real-time
locating systems (RTLS): L

— Part 1: Application program interface (API) /®

— Part 2: 2,4 GHz air interface protocol
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Introduction

ISO/IEC 24730 defines two air interface protocols and a single application program interface (API) for
real-time locating systems (RTLS) for use in asset management and is intended to allow for compatibility and
to encourage interoperability of products for the growing RTLS market.

This part of IS 24730, the 2,4 GHz air interface protocol, establishes a technical standard for real-time

locating systems «©operate at an internationally available 2,4 GHz frequency band and that are intended to
provide approxim cation with frequent updates (for example, several times a minute). In order to be
compliant with this standard, compliance with this part of ISO/IEC 24730 and ISO/IEC 24730-1 is required.

defined space (local/cam wide area/regional, global) at a point in time that is, or is close to, real time.

Real time locating syster@@wireless systems with the ability to locate the position of an item anywhere in a
Position is derived by meas @nts of the physical properties of the radio link.

This part of ISO/IEC 24730 spet@s the air interface for a system that locates an asset in a controlled area,
e.g. warehouse, campus, airport a@gf interest is instrumented) - accuracy to 3 m.
*

There are a further two methods of Ioc@g an object which are really RFID rather than RTLS:

— Locating an asset by virtue of the fa@hat the asset has passed point A at a certain time and has not

passed point B.
Q.
— Locating an asset by virtue of providing a rﬁ%g beacon whereby a person with a handheld can find an

asset.
%
The method of location is through identification and %tion, generally through multi-lateration. The different

types are
&

— Time of Flight Ranging Systems, @

— Amplitude Triangulation, O@/"

— Time Difference of Arrival (TDOA), Q/é
— Angle of Arrival. O’

This part of ISO/IEC 24730 defines the air interface protocol needed f& creation of an RTLS system.
There are many types of location algorithms that could be used. An examp oggcation algorithm is given in
Annex A.
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Information technology — Real-time locating systems (RTLS) —

Part 2:
2,4 GHz air interface protocol

3

1 Scope ¢

This part of ISO/IEC defines a networked location system that provides X-Y coordinates and data
telemetry. The system ujffides RTLS transmitters that autonomously generate a direct-sequence spread
spectrum radio frequency n. These devices may be field programmable and support an optional exciter
mode that allows modificatio the rate of location update and location of the RTLS device. ISO/IEC 24730
also defines these modes, but not define the means by which they are accomplished.

®
The following referenced documents ar?ﬁdispensable for the application of this document. For dated
references, only the edition cited applie @r undated references, the latest edition of the referenced

2 Normative references

document (including any amendments) app A
ISO/IEC 24730-1, Information technology — éi—tjme locating systems (RTLS)— Part 1: Application
program interface (API) /®

ISO/IEC 18000-4, Information technology — Radio fi ncy identification for item management — Part 4:
Parameters for air interface communications at 2,45 GHZ\Q

ISO/IEC 19762-1, Information technology — Automatic ide tion and data capture (AIDC) techniques —
Harmonized vocabulary — Part 1: General terms relating to Al

ISO/IEC 19762-3, Information technology — Automatic identifica d data capture (AIDC) techniques —
Harmonized vocabulary — Part 3: Radio frequency identification (R

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

ISO/IEC 8802-11:2005, Information technology — Telecommunications and @naﬁon exchange between
systems — Local and metropolitan area networks — Specific requirements — ﬁ . Wireless LAN Medium
Access Control (MAC) and Physical Layer (PHY) specifications (p

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 19762-1, ISO/IEC 19762-3 and
the following apply.

31

air interface

wireless communications protocol and signal structure used to communicate data between RTLS transmitters
and other RTLS devices
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