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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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ives, Part 2.

The |main task of technical committees is to prepare International Standards. Draft International
Stanglards adopted by the technical committees are circulated to the member.bodieq for voting.
Publfcation as an International Standard requires approval by at least 75 % ©f’the member bodies

casti‘[wg avote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all’suich patent rights.

ISO 17364 was prepared by Technical Committee ISO/TC 122, Packdging.
This|second edition cancels and replaces the first edition (17364:2009).

This|International Standard has three annexes, two of which, A and B, provide normative {information,
and ¢ne which provides informative information.
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Introduction

The ‘Supply Chain’ is a multi-level concept that covers all aspects of taking a product from raw materials
to a final product, including shipping to a final place of sale, use and maintenance, and potentially
disposal. Each of these levels covers many aspects of dealing with products, and the business process
for each level is both unique and overlapping with other levels.

This International Standard has been created in order to ensure compatibility at the physical, command
and datalevels with the four other International Standards under the general title: Supply chain applications
of RFID. Where possible, this compatibility takes the form of interchangeability. Where interchangeability
is not feasibjethetnternational-Standards-withinthis-suite-are-interoperable-and-non-interfering. The

Internationgl Standards within the complete series of Supply chain applications of RFID include

— IS0 173p3, Supply chain applications of RFID — Freight containers;

— ISO 17364, Supply chain applications of RFID — Returnable transport items (RTIs)sand returpable
packagihg items (RPIs);

— IS0 173p5, Supply chain applications of RFID — Transport units;
— IS0 17366, Supply chain applications of RFID — Product packaging;
— SO 173p7, Supply chain applications of RFID — Product tagging.

These Interpational Standards define the technical aspects and data hierarchy of information requiired
in each layer of the supply chain. The air-interface and communications protocol standards supported
within these International Standards are ISO/IEC 18000sand ISO/IEC/IEEE 8802; commands and
messages ate specified by ISO/IEC 15961 and ISO/IEC 15962; semantics are defined in ISO/IEC 1$418;
syntax is defined in ISO/IEC 15434.

Although nqgt pertinent to this International Standard, the following work is considered valuable:

— ISO/IEQ]JTC 1, Information technology, SC 31, Automatic identification and data capture techniques, in
the aregs of air interface, data semanticland syntax construction, and conformance standards

— ISO/TC 104, Freight containers, in the area of freight container security, including electronic geals
(e-seals) (i.e. ISO 18185) and container identification;

— ISO/TC51, Pallets for unit load’method of materials handling, in the area of associated terminglogy,
pallet djmensions, design,;and testing.

This International Standard defines the requirements for RFID tags for returnable transport items
(RTIs). RTIY are definedas all means to assemble goods for transportation, storage, handling and
product prgtection«n,the supply chain which are returned for further usage, including, for example,
pallets with|and without cash deposits as well as all forms of reusable crates, trays, boxes, roll pallets,
barrels, trolleys;,pallet collars and lids.

An important concept here is the use cases of such things as unitized loads, pallets and returnable
transport items. How a pallet is used can determine whether it is covered under this International
Standard as a returnable transport item or within ISO 17365 as a transport unit. If ownership title of the
pallet remains with its owner (shipper) then this International Standard is applicable. If the ownership
title of a pallet is transferred to the customer as part of a unitized load then it is considered an element
of that unitized load, and the applicable International Standard is ISO 17365.

Additionally, this edition of 17364 introduces the concept of returnable packaging items (RPIs). RPIs are
components of the RTI that must be tracked as well as the RTI itself as an asset of the owner/shipper.
Annex A provides guidance on RPIs.

Specific to RTIs is the placement of tagged packed products and products inside the RTI.
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Owners and other users of RTIs can use this International Standard. It ensures the unambiguous and
optimal use of RTIs in the supply chain. In conjunction with the complete series of these International
Standards, a seamless application of the RTIs within the total supply chain is enabled.
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INTERNATIONAL STANDARD ISO 17364:2013(E)

Supply chain applications of RFID — Returnable transport
items (RTIs) and returnable packaging items (RPIs)

1 Scope

This International Standard defines the basic features of RFID for use in the supply chain when applied
to refurmabte transportitenms {RTIsj i particatarit

— provides specifications for the identification of the RTI and the returnable packaging item (RPI),
— 1nakes recommendations about additional information on the RF tag,
— gpecifies the semantics and data syntax to be used,

— gpecifies the data protocol to be used to interface with business applications and the RFID system,
— gpecifies the minimum performance requirements,

— gpecifies the air interface standards between the RF interrogator and RF tag, and

— gpecifies the reuse and recyclability of the RF tag.

2 Conformance and performance specifications

All df the devices and equipment that claim\"¢conformance with this International Standard shall
also [conform to the appropriate sections and parameters specified in ISO/IEC 18046 (afll parts) for
performance and ISO/IEC 18047-6 (for ISO/IEC 18000-63, Type C) and ISO/IEC 18047-3 (for the ASK
interfface of ISO/IEC 18000-3, Mode 3) for.conformance.

Wheh through trading-partner agreement, other specific ISO/IEC 18000 air interfaces are enployed (i.e.
ISO/]EC 18000-2, Type A and ISQ/AEC 18000-7) the corresponding part of ISO/IEC 18047 shall be used.

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
referjences, only thevedition cited applies. For undated references, the latest edition of th¢ referenced
document (includihg any amendments) applies.

ISO 445, Paliets for materials handling — Vocabulary

ISO 830;Freight containers — Vocabulary

ISO 8601, Data elements and interchange formats — Information interchange — Representation of
dates and times

ISO/IEC/IEEE 8802-15, 4, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 15.4: Wireless
medium access control (MAC) and physical layer (PHY) specifications for low-rate wireless personal area
networks (WPANs)

ISO/IEC 15418, Information technology — Automatic identification and data capture techniques — GS1
Application Identifiers and ASC MH10 Data Identifiers and maintenance

ISO/IEC 15434, Information technology — Automatic identification and data capture techniques — Syntax
for high-capacity ADC media

© IS0 2013 - All rights reserved 1
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ISO/IEC 15459-3, Information technology — Automatic identification and data capture techniques —
Unique identification — Part 3: Common rules

ISO/IEC 15459-5, Information technology — Automatic identification and data capture techniques —
Unique identification — Part 5: Individual returnable transport items (RTIs)

ISO/IEC 15961, Information technology — Radio frequency identification (RFID) for item management —
Data protocol: application interface

ISO/IEC 15962:—1), Information technology — Radio frequency identification (RFID) for item
management — Data protocol: data encoding rules and logical memory functions

ISO/IEC 159
identificatio

ISO 17365, §

ISO/IEC 180,
Parameters |

ISO/IEC 18(
Part 63: Par

ISO/IEC 180}
— Radio fre

ISO/IEC 18
methods — |

ISO/IEC 18
methods — |

ISO/IEC 18
methods — |

ISO/IEC 18
methods — |

ISO/IEC 197
techniques

ISO 21067, A

ISO/IEC/IEH
Part 7: Trans
Electronic D

63, Information technology — Radio frequency identification for item management —-U
n for RF tags

upply chain applications of RFID — Transport units

00-3, Information technology — Radio frequency identification for item mariggement — P
for air interface communications at 13,56 MHz

00-63, Information technology — Radio frequency identificationfor item manageme
meters for air interface communications at 860 MHz to 960 MHz Type C

46 (all parts), Information technology — Automatic identification and data capture techn
quency identification device performance test methods

47-2, Information technology — Radio frequency “identification device conformancg
Part 2: Test methods for air interface communications’below 135 kHz

47-3, Information technology — Radio freqiiency identification device conformance
Part 3: Test methods for air interface commuhications at 13,56 MHz

47-6, Information technology — Radie” frequency identification device conformance
Part 6: Test methods for air interfacecommunications at 860 MHz to 960 MHz

47-7, Information technology -— Radio frequency identification device conformancg
Part 7: Test methods for active\air interface communications at 433 MHz

62 (all parts), Information technology — Automatic identification and data capture (4
- Harmonized vocabulary

ackaging — Vocabulary

E 21451-7, Information technology — Smart transducer interface for sensors and actuatg
ducer to radio frequency identification (RFID) systems communication protocols and Trans
nta Sheet(TEDS) formats

ISO/IEC/TR

24729-1, Information technology — Radio frequency identification for item manageme

ICA/ILC 10000

nique

nrt 3:

nt —

iques

test

test

test

test

IDC)

rs —

lucer

nt —

I~

Implementa

. s doli D £ 1. DTN Lhlod lalol o 1 H 42
TUTT JUTUTIITITS Turt 1. Nrio=ciiuvrcu TuvTis urmu-put Ruytry - suppuortiiy 1007/ 1TLC 10U UUTU

ANS MH10.8.2, Data Identifiers and Application Identifiers

GS1 EPC, Tag Data Standard, Version 1.6

GS1 General

Specifications

U

ICNIRP Guidelines, Guidelines for limiting exposure to time-varying electric, magnetic, and electromagnetic
fields (up to 300 GHz)

IEEE C95-1, IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz

1) To be published.

2
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4 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 445, ISO 830, ISO/IEC 19762-1,
ISO/IEC 19762-3, ISO 21067 and the following apply. For the purposes of this document, hexadecimal
characters are represented as 0xnn, where “nn” is the hexadecimal value.

4.1

product
useable content of a package

Note 1 to entry: A special case exists where the usable content is not enclosed in any form of packaging.

4.2

product package

pack

nging, containing one or more products (same or different), together with any.‘protect

matdrials where required to ease handling, storage, transport, etc

Note

1 to entry: A product package may be an item packaged singularly, multiple quantities of t

packaged together, or a group of parts packaged together.

Note

4.3
retu
RTI

P to entry: Adapted from ISO 22742:2010, definition 3.32.

rnable transport item

any product for the purposes of transport, handling and/er distribution of one or more

prod

uct packages that are returned for further usage

EXANPLE Pallets with and without cash deposits, as'well as all forms of reusable crates, tray

palle

Note
rema

s, barrels, and trolleys.

1 to entry: The term “returnable transpontiitem” implies that the ownership title of the ite
ns with its owner (shipper), in which case'this International Standard is applicable. If the oy

of the item, e.g. pallet, is transferred to the.customer as part of a unitized load then it is considered
that ynitized load, and the applicable International Standard is ISO 17365.

Note
“retu

Note
“retu

Note

4.4
freight container
le of transport equipment which is

artic

a)

2 to entry: Freight containers,\trailers and other similar enclosed modules are not covered
Fnable transport item”.

B to entry: The term “réturnable transport equipment” is considered to have the same definitiq
rnable transport item”)within an electronic data interchange environment.

4 to entry: Owifership does not change at time of purchase or delivery.

ive or other

he same item

products or

’'s, boxes, roll

m, e.g. pallet,
nership title
an element of

by the term

n as the term

b) specially designed to facilitate the carriage of goods by one or more modes of transport, without
intermediate reloading;

c) fitted with devices permitting its ready handling, particularly its transfer from one mode of
transport to another;

d) sodesigned as to be easy to fill and empty;

e) having an internal volume of 1 m3 (approximately 35,3 ft3)

[1SO

© ISO

830:1999, definition 3.1]
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4.5

packaging

any material used for the containment, protection, handling, delivery, storage, transport and
presentation of goods

Note 1 to entry: Ownership changes at time of purchase or delivery.

4.6

transport package
transport packaging
any material used for the purposes of transport, handling and/or distribution of one or more products
or product packages

Note 1 to entfy: Ownership changes at time of purchase or delivery.

4.7
transport ynit
transport ppckaging containing a single product/product package or collection f\product/prgduct
packages (same or different) designed to enable these to be handled as a single transport entity

Note 1 to entty: Either a transport package or a unit load.

4.8
unitized
secured together so as to be handled as an entity

4.9

unit load
one or morg transport packages or other items held together by means such as pallet, slip sheet,
strapping, ipterlocking, glue, shrink wrap, or net wrap,“dnaking them suitable for transport, stacking,
and storagelas a unit

4.10
returnable|packaging item
RPI
any material used for the “protection” of geods during handling, delivery, storage and transport that are
returned fof further usage

Note 1 to ently: See Annex A.

Note 2 to entfy: Ownership doés+iot change at time of purchase or delivery.

411

integrity
designed such that.‘any modification of the electronically stored information, without pioper
authorizatidn, is hot possible

4.12
ISO tag
international unique identification tag

ISO/IEC 18000-63, Type Cor ISO/IEC 18000-3 Mode 3 tag with Protocol Control bit 17 setat “1” indicating
that what follows is an Application Family Identifier (AFI)

4.13

EPC tag

ISO/IEC 18000-63, Type CorISO/IEC 18000-3 Mode 3 tag with Protocol Control bit 17 setat “0” indicating
that what follows is an EPC header

4.14
monolithic memory structure
memory storage that is addressable by a single addressing element

4 © IS0 2013 - All rights reserved
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4.15

segmented memory structure

memory storage that is separated into more than one element and requires multiple addressing
elements for access

4.16

conveyable

item that can be moved efficiently and safely on handling devices used to move material over a fixed
line of travel

Note 1 to entry For the purposes of thlS Internatlonal Standard such materlal handllng dev1ces Or conveyors are
eFe e-€6H e 5 e path and having
e facility, and

conveyable
of such width, height or mass to preclude its movement on conveyor systems

4.18
use ¢ase

detailed description of a single activity in a business process that(dentifies data inputs
perfdrmance/timingrequirements, the handling oferror conditionsafid interfaces with external

and outputs,
applications

5 Concepts

5.1 | Differentiation between this layer and the preceding layers

Figur

of pd

sever

item
cons
cons
a sin

The {

'es 1 and 2 give a graphical representation of the supply chain. They show a conce
ssible supply chain relationships, not.ayne-for-one representation of physical thing
al layers in Figure 2 have clear physical counterparts, some common supply ch
5 fit in several layers depending «0n-the use case. For example, a repetitively used
fant ownership, would be coveredby this International Standard as an RTI; a pallet thg
plidated unit load would be covered by ISO 17365 as a transport unit; and a pallet that i
ble item would be coveredby 1SO 17366 as product packaging.

erm “supply chain layers” is a multi-level concept that covers all aspects of taking a p
aterials to a finalCproduct to shipping to a final place of sale, use, maintenance ang

for

sal and returned-goods. Each of these levels covers many aspects of dealing with prod

supply<chain applications of RFID” (see Introduction) and are intended to enhance §
ility. The Movement Vehicle Level is the purview of ISO TC 204/WG 7.

ptual model
rs. Although
hin physical
allet, under
tis partofa
s integral to

roduct from
potentially

ucts and the

bf standards
upply chain

ionlal Standard.

RTI and RPI tags can be distinguished from other layer tags by use of a group select methodology
contained in the RFID interrogator/reader. This group select function allows the interrogator and
supporting automated information systems (AIS) to quickly identify RTI or RPI layer tags. As indicated
in 5.2.2, the group select methodology is further elaborated in ISO/IEC 15961.

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=01b9aab7e5febc7c3fc4f53e319fb91c

ISO 17364:2013(E)

U A W N

primary packaging %nsumer packaging — (product)
seconddry pack — outer packaging — (product package)
tertiary| pagg ing — transport packaging — (transport unit)

tertiary| }ﬁﬂ(

ging — unitized transport packaging — (transport unit)

pallet — (returnable transport item — RTI)

Figure 1 — Packaging
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Figure 2 —Supply chain layers

Unique RTI and RPI identification

General

e RTI and RPI identification is a process that assigns a unique data string to an in
Pl, or in this case te‘an RFID tag that is associated to the RTI or RPI. The unique d
d the unique RTl-orRPI identifier. Unique item identification of RTIs or RPIs allows da

tenance, wdrranties and enabling electronic transactions of record. This granularit)
if each tagged item has a unique item identifier.

nformation on items in the supply chain is often held on computer systems and may b
een parties involved via electronic data interchange (EDI) and extensible mark-up lang

Hividual RTI
hta string is
ta collection

management at a-granular level. The benefits of granular level data are evident in sfich areas as

 is possible

e exchanged
ruage (XML)

sche

mas The nniqnn item identifier should he used as a lzpy to access this information

The unique RTI or RPI identifier described above shall be the unique identifier as described in
ISO/IEC 15459-5. The unique item identifier (UIl) provides granular discrimination between like items
that are identified with RFID tags. The unique tag ID (as defined by ISO/IEC 15963) is a mechanism to
uniquely identify RFID tags and is not the unique RTI identifier defined in this International Standard.

RTI or RPI tagging provides unique identification of RTIs or RPIs. The minimum data elements required
for unique identification are an enterprise identifier/company identification number (CIN) and a serial
number (SN) that is unique within that enterprise identifier.

This International Standard uses the following identification mechanisms for unique RTI or RPI
identification:

— unique identifier for RTIs (ISO/IEC 15459-5;
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— global returnable asset identifier (GRAI).

5.2.2 Inte

rnational unique identification of RTIs or RPIs

The unique identifier of ISO/IEC 15459 provides identification schemes for various layers of the supply
chain, from layer 1 (products) up to layer 4 (returnable transport items). The unique identification of
RTIs or RPIs shall use ISO/IEC 15459-5. Unique identification is provided by three components:

a)

b) compan

issuing agency code (IAC),

y identification number (CIN),

c) serialn
preceded by
Constructs

product = 03

imber (SN),

an AFI and Data Identifier (DI). The AFI code assignments table in ISO/IEC 15961-3,
Register and shown below in Table 1 permits identification of the supply chain laye
kA1, transport unit = 0xA2, returnable transport item = 0xA3, and productpackage = (

Table 1 — 1736x AFI Assignments

Data
I, i.e.
xAS5.

AFI Assigned organization or function

0xA1l |ISO[17367 product tagging

0xA2 |ISO[17365 transport unit

0xA3 |ISO[17364 returnable transport item or returnable packaging item

0xA4 |ISO[17367 product tagging, containing hazardous materials

0xA5 |ISO[17366 product packaging

0xA6 |ISO[17366 product packaging, containing hazardous’materials

0xA7 |ISO[17365 transport unit, containing hazardous\materials

0xA8 |[ISO[17364 returnable transport item or returnable packaging item, containing hazardous materials

0xA9 [I1SO|17363 freight containers

0xAA |ISO|17363 freight containers, containing hazardous materials
EPC does ngt use AFIs; consequently,there are no AFIs used for RTIs employed in retail applicafions
using EPC. AFI 0xA3 may be usedfor RTIs intended solely for commodities other than consumer gpods.
Annex B prgvides an in-depth discussion of the ISO approach to encoding.

To define it
identifier, id
identifier fo

5 class (in the(JSO/IEC 15459 sense), the unique identifier shall have an associated

more than 3|
With mutua

NOTE
could be bene

ficial, if not necessary. In particular, the risk analysis of cross-contamination would be addressed.

Table 2 — ISO RTI Ull element string

class

lentified with~the Data Identifier “25B”. Clause 7 addresses data content for a unique
" returnablé transport items. A unique identifier of returnable transport items should |
5 alphanumeric characters in length, excluding the Data Identifier (an3+an..35). See Taj

agreement of the trading partners this length may be extended and shall be no more

be no
ble 2.
than
o 50

Inview of currentand future food safetylegislation, differentiation between food and non-food applications

Format of the license plate

Data Identifier

IAC, company identification number (CIN), serial number

25B

N1 N2 N3 N4 N5 Ng N7 Ng Ng N1g N11 N12 N13 N14 N5 N1g N17...N3sg
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Table 3 — ISO RPI Ull element string

Format of the license plate

Data Identifier IAC, company identification number (CIN), serial number

55B

N1 N2 N3 N4 N5 Ng N7 Ng Ng N1g N11 N12 N13 N14 N15 N1g N17...N3s

5.2.3 Global returnable asset identifier (GRAI)

The global returnable asset identifier (GRAI) is a unique item identifier (UIl) capable of providing unique

item

identification of RTIs.

The

1

\

iRAI, as shown in Table 4, consists of the following information elements:

The Company Prefix, assigned by GS1 to a managing entity. The Company Prefix is the

[ompany Prefix digits within a GS1 GRAI decimal code.

The Asset Type, assigned by the managing entity to a particular class of asset.

The Serial Number assigned by the managing entity to am.individual object.

epresentation is only capable of representing a subset of Serial ' Numbers allowed
Feneral Specifications. Specifically, only those Serial Numbers)consisting of one or
vith no leading zeros, are permitted.

Table 4 — GRAI element string

same as the

The EPC
in the GS1
more digits,

Format of the element string
Appllication Identifier Global returnable asset identifier Seria] Number
GS1 Company Prefix¥/ Asset Type Check digit
8003 0 N1 N2 N3 N4 N5 N§N7 Ng Ng N1g N11 N12 N13 X1 variable X1¢4

To d
Appl

5.3

This
orla

This
num
each
Inten

pfine its class the unique item jidentifier shall have an associated class identifier, Y
cation Identifier 8003. Clause 7 addresses data content for a GRAL

Other identification requirements

[nternational Standard does not supersede or replace any applicable safety or regulat
belling requirements.

brous applications and industry groups. As such, its applicability is to a wide range
of which/may have specific implementation guidelines for this International St
national Standard is to be applied in addition to any other mandated labelling require

vhich is the

bry marking

industries,
dard. This
ments.

[nternationahStandard is meant to satisfy the minimum RTI or RPI identification rqu\Erements of

6

Differentiation within this layer

6.1 The layer represented by RTIs and RPIs is characterized by the following unique aspects.

The RTI/RPI may be used more than once.

different moments.

The same RTI/RPI can be used by different users and/or for different or multiple shipments at

The content of the RTI/RPI may consist of tagged (packed) products and/or non-tagged (packed)
products.
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The possibility to have selective access to the data elements stored and/or written into the RTI/RPI
RF tag is required.

The physical handling of the RTI/RPI includes specific steps, such as cleaning, storage, repair,
maintenance and transport.

A typical RTI/RPI pool system can be described as follows:

a)
b)

<)

d)

e)
f)
g)

h)

6.2

receiver and service providers:

6.3

10

Manufacturer produces product.

Primary packing is added; this can also be the RTI/RP], for instance in the case of drums and bags
for concentrated juices, water or beer.

Packed products are packed in RTIs (multiple and different products can be included in one’RTI).
Small R[TIs (crates, trays, boxes, barrels) are stored on large RTIs (pallet and/or roll-contajner).
Possibly protected/secured/covered by RPIs.

RTIs are¢ placed in transport vehicle (truck, boat, train, aeroplane) for direct trafisport to end|user
(mostly| industrial) or regrouping in distribution centre (retail). Possibly protected/secyred/
covered by RPIs.

RTIs/RPIs are redirected and can be (partially) emptied and refilled at-distribution centre.
RTIs/RPIs are unloaded and emptied at end-user site or retail outlet,

Empty RTIs/RPIs are stored (nested, stacked) and collected by.the (pool) owner or shipped back to
the manufacturer of the packed product.

Empty RTIs/RPIs are cleaned, stored, repaired and reprogrammed for new shipment of (pa¢ked)
products.

The relevant functions in RTI/RPI managemént and logistics are RTI/RPI supplier, dispafcher,

RTI/RP| suppliers own the RTI/RPI, contiol an RTI/RPI pool and make them available for uge by
dispatchers (RTI/RPI supplier and peol-operator are used as synonymous terms).

Dispatchers use RTIs/RPIs in the distribution of their goods. Dispatchers fill empty RTIs/RPIs|with
goods and hand over filled REI/RPI to receivers. Dispatchers can be fillers, brand manufactyrers,
distribytion centres, consalidation points, etc.

Receivefs receive RTISARPIs from dispatchers and make these items available for collectiqn by
service providers. Receivers can be retailers, distribution centres, consolidation points, etc.

Service[providers.collect RTI/RPI from receiver and are responsible, in the case of items subjgct to
a deposjt, forrrefunding this deposit, and make the sorted RTI/RPI available to RTI/RPI suppliers
or dispqtehers.

A company can fulfil more than one of these functions, for example:

a beverage producer can use his own crates for bottles; in this case the producer acts as an RTI/RPI
supplier and a dispatcher;

a retail distribution centre (RDC) sends received units to its outlets; in this case the RDC acts as a
receiver as well as a dispatcher;

an RDC can sort and collect empty crates after use; in this case the RDC acts as a receiver and a
service provider;

a pool operator collects and sorts empty crates; in this case the pool operator acts as an RTI/RPI
supplier and a service provider.

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=01b9aab7e5febc7c3fc4f53e319fb91c

ISO 17364:2013(E)

6.4 Business processes such as those described below are illustrative of the applications envisioned by
this International Standard.

— Receipt: receiving goods/empty or filled RTI/RPI/unit loads for further use, e.g. transhipment,
storage, selling, recording of data, collecting, sorting or reconditioning.

— Unloading: physical movement of unit loads out of a means of transport.

— Identification: systematic determination and registration (including measuring) of objects following
this International Standard for numbering systems in order to distinguish them from each other.
This includes the possibility of electronic identification (scanning).

— Inspection: checking completeness of goods/empty or filled RTI/RPI/unit loads; |checking if
oods/empty or filled RTI/unit loads fulfil specific and defined criteria for quality-

— (rder picking: assembling goods to unit loads according to order (list).
— Retaining: means (e.g. straps) to guarantee safe unit loads during transport:
— l.oading: physical movement of unit loads into a means of transport,

— $torage: maintaining stocks of products/empty or filled RTI/RPI/unit loads in a|warehouse,
including internal movement activities.

— Transhipment/cross docking: transferring goods/empty/of filled RTI/RPI/unit loads from one
means of transport to another during the course of oné\transport operation according fo order.

— Dispatching: shipping of goods/empty or filled RTI#RPI/unit loads, including recording of data.

— lLabelling: putting on labels/writing on tags following the recommendations of GS1, ¢overing e.g.
ogistic data.

— Transport: movement of goods/empty*or filled RTI/RPI/unit loads by means of trahsport from
point-to-point.

— Warehousing: all activities of receiving, holding, handling and dispatching goods/empty or filled
RTI/RPI/unit loads in a store.

— C(ollecting: retrieving goods/empty RTI/RPI from a location according to order, including recording
of data (reverse logistics).

— $orting: separating-different kinds of RTI/RPI and making them available for further activities,
including recofding of data.

washing.
roupings of

b isintended
nd shall be

1ntegrated 1nto busmess processes as requlred by the busmess process owner.

The RTI and the system in which it is used are closely intertwined. Additionally, all variations possible
in different supply chains are also observed in the RTI layer of the supply chain due to the nature of the
RTI and its usage.

7 Data content

7.1 Introduction
Subclauses 7.2 to 7.8 describe the data content of RFID tags for the RTI layer. They identify, amongst others,

— the data elements that shall or may be present on the tag,
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— the way in which the data elements are identified (semantics),
— the representation of data elements in tag memory, and
— the placement of data elements in the memory of the tag.

NOTE1 As specified elsewhere in this International Standard, use is made of ISO/IEC 18000-63, Type C, and
ISO/IEC 18000-3, Mode 3 tags. Where necessary, use is made of the specific (memory) terminology of those tags.

NOTE 2  For the purpose of RTI tagging, only read/write tags are used. This is done to enable RTI pool owners
to assign specific and permanent Ulls to their RTIs.

7.2 System data elements

7.2.1 Unique RTI/RPI identification

The first data element on a compliant tag shall be the unique identificatioh described in
ISO/IEC 15459-5. The length and nature of this unique identification is defined in this'data element. For
an ISO/IEC 18000-63, Type C compliant tag, the unique identification data element is segregated [from
any additiompal (User Data) by the memory architecture. The unique identifi¢abion data element|shall
be stored inf UIl memory (Bank 01), with any additional data being stored.-in user memory (Bank 11).
A unique identifier of returnable transport items can be up to 35 alphanumeric characters in lepgth,
excluding the Data Identifier (an3+an..35). With the mutual agreemfent of the trading partnerq this
length can be extended to 50 characters (an3+an..50). A unique identifier of returnable packaging ;’[ems
can be up td 50 alphanumeric characters in length, excluding the Data Identifier (an3+an..50). Anpex B
provides an|in-depth analysis of encoding.

7.2.2 Data semantics

Tags that only encode the unique RTI identity should conform to ISO/IEC 15961. This data stru¢ture
shall conforjm to Annex B. Tags containing complex’data structures or larger data sets shall in¢lude
semantics that conform to ISO/IEC 15418 and Annex B of this International Standard.

7.2.3 Data syntax

Tags that on]y encode identity are considered to have no syntax. Tags containing complex data strucfures
or larger data sets shall conform to Annex B of this International Standard.

7.2.4 Tagcharacter set

Tags using Data Identifiefs shall employ characters from the character set 0, 1, 2, 3,4, 5, 6, 7, 8, 9,|A, B,
CI D’ E) F’ GI H' I’ ]I KI L’ Ml Nl O’ P’ Q’ Rl S’ T’ U' Vl WI X’ YP Z) [l \’ ]I :’ ;’ <) :l >’ ?I @l (I ) *) +I -I 4 /P <GS>I <:RS>I
<FS>, <US>, kEOT>;:and Space, as shown in Table B.1.

7.3 Tag structure

7.3.1 Tagheader

Tag headers shall contain either an ISO/IEC defined AFI or an EPC defined Attribute bits. The
ISO/IEC 15961, AFI for returnable transport items is 0xA3, in bits 0x18 - 0x1F as described in Tables 1
and 5. Support for ISO standards (including AFIs) is indicated when bit 0x17 is set to “1”. Alternatively,
such headers may contain an EPC header as described in the GS1 EPC Tag Data Standard. Support for
EPC coding is indicated when bit 0x17 is set to “0”.

NOTE A 96-bit GRAI is represented by EPC header 0x33.

12 © IS0 2013 - All rights reserved
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7.3.2 Tag memory

Figure 3 provides a graphical representation of tag memory.

MSB

LSB

ISO 17364:2013(E)

« DSFID
: « Precursor, [OID], length,
Object
10 [Extended DSFID_ [7:0] _ |1F < Add'l Access Methods,
00 DSFID [7:0] OF sensors, battery-assist
; » See ISO/IEC 15961
Bina
v Memory Bank and ISO/IEC 15962
Bank MSB LSB
11 USER - MDID
Tas III\JdC: ||u|||bc|
Bank TID . 15:0 « Serial number
10 10 [15:0] 1F Burned in or-writte
Bank ull 00 TID [31:16] |OF and permalocked Hy
01 IC manufacturer
MSB LSB
Bank
1< | RESERVED
220 Optional XPC_W2 [15:0] | 22F
210 Optional XPC_W1 [15:0] 215
Memory Bank is defined ull {15501
as follows « Ull (must be ISO of EPC)
Binary
ull N:N-15
00 Reserved 0 [ - ] |2F PC (Protocol Contrpl) bits,
01 ull StoredRC [15:0] 1F* including Ull lengtH indicator
10 TID 0\ StoredCRC-16 [15:0] OF < CRC confirms content of
1 User Ull memory
SB LSB
» Contains all write Igck
and kill passwords
30 | Access Password [15:0] 3F
0 | Access Password  [31:16] 2F
1 Kill Password [15:0] 1F
00 Kill Password [31:16] OF
Memory Locations
To The Left and Right of
Expanded Memory Locations
Shown As Hexadecimal
Figure 3 — Segmented memory map
7.3.3 _‘Tag memory banks

Tag memory shall be Togically separated into four distinct banks, each of which may comprise one or
more memory words. A logical memory map is given in Figure 3. The memory banks are as follows.

a) Reserved memory (MBO0O0): shall contain the kill and access passwords. The kill password shall
be stored at memory addresses 0x00 to 0Ox1F; the access password shall be stored at memory
addresses 0x20 to 0x3F. If a tag does not implement the kill and/or access password(s), the tag
shall act as though it had zero-valued password(s) that are permanently read/write locked, and the
corresponding memory locations in reserved memory need not exist.

b) UIl memory (MBO01): shall contain a CRC-16 at memory addresses 0x00 to 0xOF, Protocol-Control
(PC) bits at memory addresses 0x10 to 0x1F, and a code, i.e. a Ul], that identifies the object to which
the tag is or will be attached beginning at address 0x20. The PC is subdivided into a UII length field
in memory locations 0x10 to 0x14, an indication of user memory bit in memory location 0x15, a
PC extension indicator bit in memory location 0x16, an ISO/EPC bit in memory location 0x17, and

© IS0 2013 - All rights reserved
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Attribute bits in memory locations 0x18 to 0x1F. The CRC-16, PC, and UII shall be stored MSB first
(the UIl's MSB is stored in location 0x20).

c) TID memory (MB10): shall contain an 8-bit ISO/IEC 15963 allocation class identifier at memory
locations 0x00 to 0x07. TID memory shall contain sufficient identifying information above 0x07 for an
Interrogator to uniquely identify the custom commands and/or optional features that a tag supports.

For EPC tags whose ISO/IEC 15963-allocation class identifier is 111000102 (0xEZ2), this identifying
information shall comprise a 12-bit tag mask-designer identifier at memory locations 0x08 to 0x13
and a 12-bit tag model number at memory locations 0x14 to 0x1F. Tags may contain tag- and vendor-

specific

data (for example, a tag serial number) in TID memory above 0x1F.

For IS(
ISO/IEQ
compris

48-bit serial number allocated by the IC manufacturer from memory locations 0x10-t0*0x3F.

ForISO

allocatipn class identifier is 111000007 (0xEO0), this identifying information shall comprise an

IC many
allocate

For ISO
Mode 3
informg
0x08 to|
location
location

For ISO
allocati
tag mas
memory

ForISO
allocati
tag man
memory

/IEC 15459-5 tags operating conformant to ISO/IEC 18000-63, Type C andw
15963 allocation class identifier is 11100000, (0xEQ), this identifying information
e na 8-bit IC manufacturer registration number at memory locations 0x08 to 0xOF ¢

[EC15459-5tagsoperating conformantto ISO/IEC 18000-3,Mode 3 and whoese ISO/IEC1

facturer registration number at memory locations 0x08 to 0xOF andya 48-bit serial nu
d by the IC manufacturer from memory locations 0x10 to 0x3F.

IEC 15459-5 tags operating conformant to ISO/IEC 18000-63, Type C or ISO/IEC 180
and whose ISO/IEC 15963 allocation class identifier is 41100011, (0xE3), this identi

0x0F, a 16-bit user memory and size definition according to ISO/IEC 15963 from me
s 0x10 to 0x1F, and a 48-bit serial number allocated by the IC manufacturer from me
s 0x20 to 0x4F.

[EC 15459-5 tags operating conformant o’ ISO/IEC 18000-7 and whose ISO/IEC 1
bn class identifier is 00010001, (0x11), this identifying information shall comprise an
k-designer identifier at memory locations 0x08 to 0xOF and a 32-bit tag serial numb
 locations 0x16 to 0x1F.

IEC15459-5tagsoperating conformantto [SO/IEC 18000-2, Type Aand whose ISO/IEC1
bn class identifier is 111000007, (0xEO0), this identifying information shall comprise an
ufacturer identification-atmemory locations 0x08 to 0x15 and a 48-bit tag serial numl
 locations 0x16 to 0x3F.

d) User

ISO/IEQ 15961 and ISOAIEC 15962 defines the memory organization. The presence of data in
memory in MB11 shall'be indicated by the presence of a “1” in the 0x15 PC bit. A zero in the
PC bit shall indicate’that there is no user memory at MB11 or that there is no data in MB11. Fu
informgtion on’MB11 can be found in Annex B.

7.4 Protqcel control (PC) bits

emory (MB11):-allews user-specific data storage. The storage format describe

hose
shall
ind a

5963
8-bit
mber

D0-3,
fying

tion shall comprise an 8-bit IC manufacturer registration number at memory locafions

nory
nory

5963
8-bit
er at

5963
8-bit
er at

d in
user
0x15
Fther

The PC bits contain physical-layer information that a tag backscatters with its UIl during an inventory
operation. There are 16 PC bits, stored in UIl memory at addresses 0x10 to 0x1F, with bit values
defined as follows:

— Bits 0x10 to 0x14: The length of the (PC + UII) that a tag backscatters, in words:

— 000003: one word (addresses 0x10 to 0x1F in UIl memory).

— 000017: two words (addresses 0x10 to 0x2F in UIl memory).

— 000107: three words (addresses 0x10 to 0x3F in UIl memory).

14
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— 111117: 32 words (addresses 0x10 to 0x20F in UIl memory).

— Bit 0x15: User Memory; shall be set to “0” for tags without data in user memory (MB “11”) or tags
without User Memory and shall be set to “1” for tags with data in user memory.

— Bit 0x16: Shall be set to “0” if there is no extension of the PC bits and shall be set to “1” if the PC bits
are extended by an additional 16 bits.

NOTE1 Ifatagimplements XPC bits then PC bit 0x16 shall be the logical OR of the XPC bits contents. The tag
computes this logical OR, and maps the result into PC bit 0x16, at power up. Readers can select on this bit, and tags
will backscatter it.

NOTHE 2 The XPC will be Togically Iocated at word 32 of Ul memory. If a reader wants to select o] the XPC bits,
then [t issues a Select command targeting this memory location.

— Bit 0x17: Shall be set to “0” if encoding an EPC and shall be set to “1” if encoding an ISQ/IEC 15961,
Flin Bits 0x18 - 0x1F.

— Bits 0x18 - 0x1F: A numbering system identifier Attribute bits whose default value is 00000000 and
hichmayincludean AFlasdefinedinISO/IEC 15961 (when encodingthétagpursuanttoISQ standards).
he MSB of the Attribute bits is stored in memory location 0x18. Bit 0%1F has been desighated within

he GS1 EPC system to be used as an indicator that the RTI contains\Hazardous Materials.

The default (unprogrammed) PC value shall be 0x0000. Table 5.summarizes the content.

Table 5 — Segmented memory —Memory bank “01”

Protocol Control bits rumfrom 0x10 to Ox1F
0/1 0/1 /8
10 11 12 13 14 15 16 17 18 19 | 1A | 1B | 1C | 1D | 1E | 1F
Length indicator User XPEMEPC/ISO ISO Application family identifierf (AFI)
memory |  bit bit=1
Length indicator User(” |["XPC | EPC/ISO EPC Attribute bits Haz
memory | bit bit=0 Mat

7.5 | Data elements

7.5.1 Unique RTI/RPHHdentifier

The PII-RTI shall’be’present on all conformant RTI tags. For non-retail tags, the unique R[I'l identifier
shallfconform toASO/IEC 15459-5 and shall be used as described in 5.2.2. For retail tags, the¢ unique RTI
identifier shall.conform to GS1 EPC, Tag Data Standard, Version 1.6 for the GRAI-96 and sha]l be used as
describedin'5.2.2.

One [tag) represents the unique RTI identification and the second represents the shiprhent unique
identification. Shipment unique identification is addressed at length in SO 17365.

For full read/write tags, additional tag data shall include the appropriate ISO/IEC 15459-5 unique
identifier. The mandatory data to be written to the tag shall be a function of the type of tag and the
purpose of the specific tag application. For the purposes of this International Standard, the only
required data element in compliant tags is the UII-RTI identifier, however, for practical purposes, both
the UII-RTI and the Ull-Transport Unit Identifier would be encoded using ISO/IEC 15961, the syntax of
ISO/IEC 15434 and the semantics of ISO/IEC 15418 and ISO/IEC 15962.

The UII-RTI shall be locked, under password protection.
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7.5.2 Hazardous goods

RFID tags for items that are classified as hazardous for storage, transportation or use shall contain a bit
reference indicating that the item is hazardous. In addition, the tag, regulations and statutes may require
amore detailed categorization of the hazard. The setting of this bit (“1”) directs the material handler to
the included material safety data sheet. This additional categorization shall not be mandatory unless it
provides an approved replacement for hazard data otherwise required by the requiring authority.

The specific hazardous goods code shall include the appropriate Data Identifier and qualifier and shall
be reflected in the user data memory. The presence of hazardous material for EPC RTIs is indicated by
bit “1F” of memory bank MBO01 as defined in ISO/IEC 18000-63, Type C and ISO/IEC 18000-3 Mode 3.
The presengeoftrazardous matertatfor 1SORTtstsindicated by the AFH6xA8“ i bits“0x18* to“§x 1F”
of memory |

ank MBO01 as defined in ISO/IEC 18000-63, Type C and ISO/IEC 18000-3 Mode 3.

This Internd
labelling red
requiremen
industries, {
This Interna

7.5.3 Opt

tional Standard does not supersede or replace any applicable safety or regulatory marki
juirements. This International Standard is meant to satisfy the minimum RT1identific
Ls of numerous applications and industry groups. As such, it is applicableitoa wide ran
ach of which may have specific implementation guidelines for this Intérnational Stan
tional Standard is to be applied in addition to any other mandated ldbelling requireme

onal data

Depending
between tr
discretion o
other user d
using the IS

7.6 Trace

the tag type and capacity, optional data may be writtef fo tags as required. Agree

n
%ing partners is not required. Optional data may be encrypted or otherwise secured 3

the tag writer. The semantics of other user data shalf*conform to Annex B. The synt]

Ing or

htion
ge of
Hard.

nts.

ment
t the
ax of

ata shall conform to Annex B. [SO 15394 provides spécific examples of other data elempents

D/IEC 15418 semantics and the ISO/IEC 15434 syntax.

ability

Unique identtification enables traceability. Traceability can relate to specific items yielding the a

to differenti

unlike items.

ate between like items; it can also.felate to groups of like items differentiating them

Serialization schemes shall comply withiISO/IEC 15459-5.

7.7 Coml

7.7.1 Gen

RFID tags a
full read/w

)ined RTI/RPI andtransport unit data

eral

e availablesin different formats. There are read only, write once/read many (WORM
Fite. All\tags shall have the tag ID written to them by the manufacturers in accord

hility
from

and
ance

with ISO/IE
tag represe
transportu

Its the unique transport unit identifier and the second represents the unique RTI. U

C 15963 and locked. If read only or WORM tags are employed, two tags shall be used

itidentification shall be as addressed at length in ISO 17365.

One

1|1ique

7.7.2

ISO data structures

Where there are application requirements to encode both the identity of the asset (this International
Standard) as well as a shipment ID or license plate (ISO 17365), it is possible to encode these unique
identities in either one or two RF tags. In the case of two tags within the ISO system, each tag would
include its own unique AF], that is, “OxA2” for license plate (shipment identification) and “0xA3” for
the RTI AFIL. The AFIs shall be followed by the respective ASC MH10 Data Identifier as specified in
ISO/IEC 15418. In the case of the RTI, that DI is “25B” and in the case of an RPI, that DI is “55B”. In the
case of the transport unit, that DI is the appropriate “]” Data Identifier.

When encoding both data structures in a single tag that has a monolithic memory structure (e.g.
ISO/IEC 18000-2, Type A), the first data structure shall be the UII-RTI, preceded by the DI “25B” and
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shall be locked, and the second data structure shall be the Ull-transport unit that will change with each
trip of the RTI, preceded by the “]” DI.

For tags having a segmented memory structure (e.g. ISO/IEC 18000-63, Type C and ISO/IEC 18000-3
Mode 3), the UII-RTI shall be written to the UIl memory and locked. The Ull-transport unit (ISO 17365)
shall be preceded by the “]” DI and, along with any additional data (with the appropriate DI), be written
and locked in user memory. When combining multiple data structures, the syntax of the data shall
comply with ISO/IEC 15434. For ISO/IEC 18000-7 tags, the memory segmentation will be as described

in that International Standard.

7.7.3 GS1 EPC data structures
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shipment shall be stored in the memory segment dedicated to additional data (i.e. user n
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8 1

e there are application requirements to encode both the identity of the asset (GRAH
e pointer to a database, e.g. shipment ID or GS1 Serialized Shipping Container,Code
ble to encode these unique identities in either one or two RF tags. In the case of two tag
bystem, each tag would include its own unique header, that is, “31” for SSCCand “33” for
of encoding both data structures in a single tag, the first data structure {96°bits) shall
hall be locked, and the second data structure (96 bits) shall be the SSCC that will chan
fthe RTI. Since both data fields are fixed length, there is no requirementfor a data eleme

Member Organizations allocate the GS1 Company Prefix to~a system user (see
fications). This makes the SSCC unique worldwide but does.fot identify the origin of tH

Unique item serialization

Le item identification shall be assured by concatenadting three elements of data: the isg

EC 15459-5 using the rules of ISO/IEC 15459:3:

RFID tag data formats shall make a clear distinction in the leading eight bits of the {
e RTI identification and its contents, in addition to a ninth bit (at the 17th position
ating ISO (AFI) or EPC.

lata structure identifying the asset shall be locked. This information shall only be changsg
ange of ownership. For tags:having a monolithic memory structure, the data structurg
hipment shall be appended.to the asset license plate and shall be rewritable for new sh

ags having a segmented memory structure, the asset license plate shall be stored in
ent dedicated tosthe item license plate (i.e. UIl memory). The data structure ide

be rewritable.

Data.security

as well as a
(SSCQ), it is
s within the
GRALI In the
be the GRAI
be with each
ht separator.

3S1 General
e unit.

uing agency

(IAC), an enterprise identifier (relating to thé\}AC) and a unique serialization as dlescribed in

ag between
in Table 5)

dinthe case
b identifying
pments.

the memory
ntifying the
emory) and

e

8.1

Canfidontial
COTHTaCIerar

llr.y

Tag users wanting to have their tags read only by authorized users shall be able to secure/protect data
written to a tag. The tag shall be capable of having secured/protected data written to it and read from it
without interference from the tag design or structure. Use of this feature shall be at the discretion of the user.

8.2 Data integrity

Tags shall be able to prevent the alteration or erasure of data commonly known as Locking data. Locking
of data shall be at the discretion of the user, except for Tag ID (MB10), which shall be serialized and
locked by the manufacturer. A CRC-16 is required to enhance the integrity of the data. The location of the
stored CRC-16 shall be as per the memory map in Figure 3.
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8.3 Data preservation

For an RTI in the supply chain, it shall be impossible at the point-of-sale of any (packed) product to
disable the tag, e.g. by a kill-command. The rationale for not killing the tag is that the RTI does not
change ownership to the consumer and it is highly unlikely that the privacy of the individual will be
affected by data from an RTI.

8.4 Interrogator authentication

A tag’s data storage and transfer protocols shall provide for the user-enabled option to require
authentication of the interrogator’s authorization prior to reading the tag data.

8.5 Non-repudiation/audit trail

Tags shall be capable of supporting non-repudiation when programmed to provide non-forggable
evidence that a specific action occurred.

9 Identification of RFID labelled material

RTIs, RF tags and RF label inlays compliant with this International Standatd'shall include one or nore
of the interr{ationally accepted RFID emblems. The accepted emblems given in Figure 4 are examples of
the RFID emblem and EPC seal as described in ISO/IEC 29160.

B V-

NOTE1 Theabove emblems only represent the 860 MHz to 960 MHz air interface for this application stan/dard.
Other air intgrface designations can be found'in ISO/IEC 29160.

NOTE 2  These graphics can be scaled to the appropriate size and are available in either dark-on-light or
light-on-darKk.

Figure 4 — ISO and EPC RFID compliance emblems

10 Humah readable information

10.1 Humasnreadable interpretation
Human readable interpretation is the literal representation of all of the data on the tag, including
semantics. When human readable interpretation is used, it shall be placed on the exterior of the RTI,
as required elsewhere in this section. Where used, the mandatory information (UII) contained in the
binary encodations in RF tags shall be represented in their octal or hexadecimal equivalent as specified
in ISO/IEC/TR 24729-1. ISO standard two-dimensional symbols, for example QR Code, Data Matrix ECC
200 or PDF417, encoded in conformance with ISO/IEC 15418 and ISO/IEC 15434, should be considered
as a primary backup to RF tags on RTIs. An additional level of backup of human readable interpretation
may be considered.

ISO/IEC/TR 24729-1 shows how to encode within a 2D symbol everything that is in an RF tag. What
is most likely needed, however, is to encode the same data in a 2D symbol and RF tag, so that a host
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computer receives the same information, regardless of media. This is accomplished by the means

cont

ained in Annex B.

Human readable interpretation of the data on an RTI RFID tag is optional, except when required by
regulation or statute.

10.2 Human readable translation

Human readable translation of the data on the tag is selected data rather than complete data and may or
may not contain data semantics. Human readable translation should be used when space constraints or
privacy considerations do not permit the use of human readable interpretation.

HRI
enco

bf either ISO UII or EPC tags shall be the upper case alphabetic and numeric represen
Hed data as set forth in ISO/IEC/TR 24729-1 and Annex B.

10.3 Data titles

The yise of data titles shall be as specified in ANS MH10.8.2 or in GS1 Generaql Specifications.

10.4 Backup

Use
is cr

tical to the item’s use and shall function as the first backup in the event that the

unrepdable/misleading for any reason. If optically readablé.media is used, trading partner
upon a linear symbol such as Code 128, as described in"ISO/IEC 15417, or a two-dimensi

fation of the

pf human readable information, either “interpretation” or~“franslation”, is required fpr data that

RFID tag is
5 shall agree
bnal symbol

suchlas Data Matrix, as described in ISO/IEC 16022 01/QR Code, as described in ISO/IEC 18(004.
If optically readable media is used, the International Standards shown in Figure 5 shall be yised.
Level § Movement Vehicle
Movefment Vehicle Level (truck, ship, train, airplane)
(I\ﬂe nent_vehu:li — - - - _T_ - R_eturnamPac@ing Item - - —A— -;\)
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Level 3 1 — — — 1 — — | —| T 7
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1ISO 15394
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Product Package Level ) ( ) () ’J“ () )
Prod Prod Prod Prod Prod Prod Prod
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GS1 Gen Spec (GTIN)

(Primary packaging)

© ISO

( Components, Parts, Materials, Subassemblies, etc.

Figure 5 — Supply chain standards for bar codes and two-dimensional symb
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11 Tag operation

11.1 Data protocol

The data protocol for this International Standard shall support the requirements of Annex B.

11.2 Minimum performance requirements (range and rate)

The performance for tags shall be measured in accordance with ISO/IEC 18046-3. Minimum performance
requirements will vary for different functional applications of RFID. Table 6 shows the typical

performancerequirerrentstorpassivetagsto-transtfertag-data-of 256-bits—Thesespeeiieations also
relate to the writing of the tag. Greater distances can be achieved in reading from RF tags than Wyiting
to RF tags.2] The performance for interrogator shall be measured in accordance with ISO/IEC\18046-2.
The perfornpance for systems shall be measured in accordance with ISO/IEC 1804 6-1.
Table 6 — Typical tag performance
Parameter 560 Mtz 150}?}%56611&\;40%-3 13071}5%515350-2 433,92 MHz
ISO/IEC 18000-63, ’ | ISO/IEC 18000-7
Mode 3 Type A
Type C

How far? [Minimum supported

read distancg (in metres)] 3 0.7 0.7 30

How fast? [Minimum sup-

ported item fpeed when read 16 16 0 16

(in kilometr¢s per hour)]

How many? [Minimum sup-

ported effective measure of tag

data transfer rate and ability 2002 or 500b 200 1 1

to do anti-co
second)]

[lision (in tags per

a  Thisvalu

b Thisvalu

b corresponds to the 200 kHz bandwidth-
b corresponds to the 500 kHz bandwidth.

11.3 Envirn

The operati
factors asso
following g¢

The RT]
endure,

onmental parameters

ng environment@vill vary significantly by location. A description of various environm
ciated with REID can be found in ISO/IEC/TR 18001. Consideration will be given t
neral parameéter set, as derived from the RTI user community.

ental
b the

RFID ¢ag'shall function properly in the temperature range -40 °C to +70 °C and be able to
fora specified period of time, harsher conditions in the range =50 °C to +85 °C.

An opera

orCTTT THOTTIier

Transportation mode.

Read distance.

2) )

atiha nn‘nwnnmanf unf]n ralativa hyym
5 Sty \as TCiortv-C- Tttt

TCIT

Warehouse construction, including racking.

Write distance (if applicable).

idit
HH+E

vaofoQf
Yy Ot =4

Orientation of tag to reader (i.e. controlled or random).

/
707

Speed and direction of movement of tag relative to reader.

performance can only be achieved by appropriate shielding of the interrogators against other interrogators.

20

In case regulatory restrictions provide fewer channels than there are interrogators in the environment, this
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— Electromagnetic interference from motors, fluorescent lights and other spectrum users.
— Electromagnetic characteristics of the packaging and contents of the tagged item.
— Shape and size constraints on antenna, and any requirement to decouple antenna from tagged item.

— Form factor constraints in terms of size, shape, resistance to pressure, temperature, moisture,
cleaning and contaminants [dust, oil (natural food, petroleum and synthetic), acids and alkalis].

— Method of attachment of form factor.

— Resistance of readers to heat, moisture, impact damage.

— Health and safety regulations.

Operfational parameters for RTIs strongly depend on the type of (packed) products in the|RTI and the
typelof supply chain (industrial or consumer, high value or high volume) wherein-the RTI plays its role.
Two main areas can be distinguished related to the physical environment andithe data hanfling.

The performance of passive RFID (range and rate) can be adversely affected by the presence of metal
and/pr liquids in the container, transport unit or (packaged) product. Appropriate shieldingcan be used
to refuce interference.

If th¢ process requires read rates in excess of 200 tags per secondsequentially, parallel readlings should
be cqnsidered.

11.4 Tag orientation

It shpuld be assumed that the handling operation js unable to predict the orientation of the individual
(packed) products in the RTI and the individualzsmall RTIs [crates, boxes, etc., in the large RTIs (roll
containers, pallets, etc.)]. This can hamper the effective use of the reading equipment on site and /or en route.

11.5 Packaging material

A wifle range of materials (such as wood, metal, plastic, glass, paper and textile) is utilized in primary
packpging and small and large RTIs. Additionally, materials for coding and identification, i addition to
branding and the representation of legally required information, are used. These can interfere with the
RFID equipment.

11.4 Shock loads and abrasions

Typically, the vafious RTIs are subject to shock loads during the physical handling process. This can
result in intentignal or unintentional damage to the RFID tag. Placement and insertion of thle tag should
be done in sueh a way that damage due to shocks and/or cleaning is minimized.

11.7 Tag lifetime

Tags attached to the RTI will be used continuously throughout the life of the RTI.

All tags attached to the RTI may be used to facilitate the recycling of the RTI and the tag itself, e.g.
by holding information on plastic type. In this respect, it could also be feasible to reuse the tag
after reprogramming, provided it does not compromise the supply chain data structure. The exact
implementation depends on cost of the tag and environmental implications of reuse/recycling.

11.8 Minimum system reliability

Systems where tags are positioned, programmed and presented to reading equipment in accordance
with the provisions of 11.3 and ISO/IEC 18046 (all parts), shall have a minimum read reliability of
99,99 %, i.e. no more than one no-read event in 10 000 readings, and a read accuracy of 99,998 %, i.e.
two undetected incorrect readings in 100 000 readings.
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11.9 Air interface

The air interface specification recommended by this International Standard is ISO/IEC 18000-63, Type C.
ISO/IEC 18000-2, Type A, the ASK air interface of ISO/IEC 18000-3, Mode 3, and ISO/IEC 18000-7 may be
used with trading partner agreement. It is recommended that tags supporting ISO/IEC 18000-63, Type

C also be able to support ISO/IEC 18000-3, Mode 3.

NOTE

ISO/IEC 18000-2, Type A and ISO/IEC 18000-7 do not support EPC tags or data structures.

11.10 Memory requirements for application
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11.14 Tag

Frequirements for RT1 RFID tags can be grouped INto tNTee basic categories: 9o DIts, 254
than 256 bits. Industry surveys have yielded recommendations for RF chip manufacty
r 2 kbits and 4 kbits. Use of alternative memory requirements shall not result imchang
m and mandatory data elements of their format or tag data structure, as otherwisé speq
hational Standard.

sor interface, if applicable

batteries integrated into or onto a tag and their tag operations or management sha
th the operation of the tag as required by this International Standard.

pped RTIRFID tags shall conform to ISO/IEC/IEEE 21451-7for'the wired or wireless intej

7 0-QPSK option of ISO/IEC/IEEE 8802-15-4 and ISO/IEC/IEEE 21451-5 shall be used fg
brface between the tag/access point and the sensor;

| time clock option

lock shall be included with RTI RFID tagsthat are sensor equipped and where the applic
me stamp. The accuracy of the time.conpared to actual Coordinated Universal Time (
vorse than + 5 s per day. The representation of time shall be UTC (“Z” - Zulu) and form
| in ISO 8601, namely, yyyy-mmsddThh:ssZ, for example 2012-01-01T14:55Z. When ti
, the character “T” serves as the delimiter between “dd” and “hh”.

ty and regulatory considerations

rrogators and anténnas conforming to this International Standard shall meet the safet]
equirements of the country where the technology is used. The use of battery-assisted pa
e restricted jn“hazardous environments, such as near or around explosives or flamn|
5s these devices have been certified as safe for such use by the appropriate authorities
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Technologic

Iy, all RFID tags are theoretically reusable. Because of the unique identification aspe

RTI, the permanent nature of the physical attachment of the tag and the low cost of the tags themselves,
RTI level tags are generally not reused for commercial retail items and commodity items.

High-value and mission critical items can utilize higher functionality (read/write, larger memory and
possibly sensors) tags, the cost of which can justify their reuse. Tags intended for reuse shall clearly
be marked with appropriate human readable characters or logos to enable identification, reclamation
and return. Prior to reuse, reusable tags shall have their headers checked for data integrity and user
memory cleared.

12 Tag location and presentation

Guidelines for tag location and presentation can be found in ISO/IEC/TR 24729-1.
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Tag location and presentation shall allow multi-reading and omni-reading simultaneously (at a gate) for
the RTI and the products it contains. To minimize damage, the tag location should be recessed on the
outside of the RTI or inside the RTI.

12.1 Material on which the tag is mounted or inserted

The potential disturbance of metals and other reflective materials as well as liquids and other absorptive
materials within the RTI shall be considered in the design to minimize disturbance of the RF signal.

12.2 Geometry of the package/tag environment

Prodlucts/product packagesand RTIs should be placedinto RTIsin such away to minimize thedisturbance
of the RF signal. This pertains to both the RTI and the items it is containing. See ISO/IEC/TR 24729-1.

12.3 Working environment

Multjple washing of RTI tags shall be possible without damaging the RTI tag.within the lifetime of the
RTI. Stocking of RTIs in the open shall be possible without damaging th€ RTI and/or tag. Tihis includes
exposure to rain, dust, UV and other weather conditions.

13 Interrogator and reader requirements

13.1] Safety and regulatory considerations
All RFID tags and readers shall comply with IEEE C95<I'and ICNIRP Guidelines.

All tags, interrogators and antennas conforming’to this International Standard shall megt the safety
and regulatory requirements of the country where the technology is used. The use of pasgive or semi-
passive (battery-assisted) RFID tags shall also be restricted in hazardous environments, $uch as near
or around explosives or flammable gasses;unless these devices have been certified as safe{for such use
by the appropriate authorities.

13.2 Data privacy

13.2{1 Aggregated data

Secufity of aggregatéd-data shall be the responsibility of the collector. Data collectors and (lata storage
operptors shall comply with all applicable personal privacy regulations and rules goerning the
collefrtion, storagé and dissemination of personal data. Personal data collected by or indident to the
reading of an®RFID tag shall be accorded the same protection and security as personal datacollected by
any gther nmieans.

13.2|2"-Company proprietary data

Company proprietary datashall be identified beforehand and companies wishingto restrictthe collection
of company proprietary data from RTI RFID tags shall utilize appropriate forms of data security. As
security/protection of tag data can be compromised, use of RFID RTI tags to carry sensitive, classified
or proprietary data should be limited.

14 Interoperability, compatibility and non-interference with other RF systems
All RFID systems including tags, interrogators and readers shall operate on a strict non-interference
basis with all other RF systems operating in the same spectrum. All RFID systems including tags,

interrogators and readers claiming conformance with this International Standard shall be interoperable
and compatible at the specific frequency designed.
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Annex A
(informative)

Returnable packaging items

A.1 General
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| Manufac
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d between parties. Figure A.1 shows a consumer lifecycle explaining the differences.
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[s of returnable, reusable, and recyclable are frequently used interchangeably;. th
i they are quite different. A key underlying concept of difference is ownership; whg
Lems maintain the original ownership, while the ownership of reusable and regyclable items

Figure A.1 — Returnable, reusable, and recyclable lifecycle

A.2 Recyclable item

ough

reby

=

With a recyclable item, the ownership of the item is transferred when the item is sold. A typical use
recyclable item is a plastic bottle, which can be disposed at a recycling station and parts of the content

can be recyc

led and used for manufacturing of new plastic bottles.

A.2.1 Identification

ISO/IEC 15459-4 addresses unique identification for individual recyclable items (products).

24
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Reusable item

With areusable item, the ownership of the item is transferred when the item is sold. In some jurisdictions,
an incentive to return the reusable packaging is provided at the time of purchase, such as a deposit,
which can be recovered when the item is returned to the location from which the item was purchased.

A typical use recyclable item is a hard plastic bottle, which can either be reused by the user (i.e.
filling the bottle with new content after cleaning it) or disposed at a recycling station and, depending
on whether its constituents parts can be reused (i.e. cleaned and refilled) or recycled, used for
“manufacturing” of new bottles.
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Identirication

EC 15459-4 addresses unique identification for individual reusable items (products).

Returnable items

a returnable item the ownership of the item remains with the party providing th
bh the item is sent to a customer. The supplier retains ownership ofthe asset with the
'he customer will return the asset once it has served its original’purpose.

ical use of a returnable item is for transportation of goodswhere the item can be reuse
bnt and carrier can change but the owner is still the samé,

| Identification

EC 15459-5 addresses unique identification for returnable items.

Returnable transport items andyreturnable packaging items

| Partitions

e pallets and returnable boxes are equipped with shock absorbing material to protec
htial damage occurring during the transportation and handling process. An effectiv
se of partitions or sorting-boards for separating the contents into appropriate groug
ble to place many items on a single pallet or returnable box. This kind of accessory fa
nable box is defingd-as a “partition”. The typical example of this is a post-type partitig
ost pallet. Also included in this group is packing material used to place or arrange f{
een the posts,or packaging material for dividing the inside of the returnable box
ler sections:

p

Posts
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t them from
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r a pallet or
n used with
he contents
into several

'€-A.2 shows a post that is normally used to securely fix packing materials or returnab]

e box on the

palle

© ISO

t. Most of these posts are made of highly durable substances like plastic or metal.

2013 - All rights reserved

25


https://standardsiso.com/api/?name=01b9aab7e5febc7c3fc4f53e319fb91c

ISO 17364

Part

:2013(E)

Posts

S\

Pallg

A.5.3 Pac

Some kind d
may be enc
or returnab
flexible sub
kinds of pac

Part

Pallg

pt Q
i
5
Figure A.2 — Post
‘\\%O
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f packing materials should be provided to protect the ith from a shock or vibration
buntered during transportation, or protect them from\being touched or hit by the
e box in which they are placed. Most of the packing‘materials are made of highly res
stances like plastic, urethane, and polystyrene . This guideline is applicable to {
king materials (see Figure A.3 and Figure A.4). A
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Figure A.4 — Packing materé(aD
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RTI (Set)

RTI (Pallet)
RPI (Posts)
RPI (Posts) Parts

—|RPI (Packaging Materials) |

—|RPI (Packaging Materials) | Pallet

Figure A.5 — Returnable items managed as an RTI set — First example

A.5.4.1.1.1 | Case (1): Returnable transport items only (separate from product'shipment)

|RT| (Set) | 25BUN043325711R000001*  (*25B:DI UN:IAC 043325711:CIN R000001:SN)

RTI (Pallet) 25BUN043325711R000001

RPI (Post 55BUN043325711P000001, 56BUN043325711P000002;
(Posts) 55BUN043325711P000003, 55BUN043325711P000Q04

- - 55BUN043325711P000001, 558UN043325711P000002,
|RP| (Packaging Materials) | sg5(n043325711P000003 §58UN043325711P000004.

55BUN043325711P000005, §5BUN043325711P000006

Figure A.6 — RTI set only — First.example case 1

A.5.4.1.1.2 | Case (2): Returnable transport items-with product shipment

258UN043325711A000004;-25SUN043325711A000002, 25SUN043325711A000003,
25S8UN043325711AQ00004, 25SUN043325711A000005, 25SUN043325711A000006,
25SUN0433257 114000007, 25SUN043325711A000008, 25SUN043325711A000009,
25S8UN043325711A000010, 25SUN043325711A000011, 256SUN043325711A000012

25BUN043325711R000001

RTI (Set)

RTI (Rallgt) 25BUN043325711R000001

RPIMPost 55BUN043325711P000001, 55BUN043325711P000002,
(Posts) 55BUN043325711P000003, 55BUN043325711P000004

. , 55BUN043325711P000001, 55BUN043325711P000002,
|RP| (Packaging Materials) | 55 )N043325711P000003, 55BUN043325711P000004,

55BUN043325711P000005, 56BUN043325711P000006

Figure A.7 — RTI set only — First example case 2

A.5.4.1.1.3 | Sécond example where returnable items are managed as an RTI set

In Figure A.7, the base pallet, the sheet pallet, the returnable box, the box lid, packaging materials are
the actual RTIs. In this example, the RTI (set) represents all of the returnable items and has a unique
identity of “25BUN043325711R000001”. The base pallet, the sheet pallet, the returnable box, the box lid,
and packaging materials have a unique identity described in the following two-pattern layer chart that
is managed as RTI only or managed as RTI with products.
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RTI (Set)

RTI (Pallet)
RPI (Sheet Pallet) Packing materials Parts
RPI (Returnable Box) i
RPI (Box Lid)
—| RPI (Packaging Materials A
¢ oing ) | Sheet pallet

_|RPI (Packaging Materials A) |

| |

| |
RPI (Packaging Materials B) |
_|RPI (Packaging Materials B) |

Pallet

Returnaole box

Figure A.8 — RTI set only — Second example

A.5.4.1.1.4 Data example of returnable transport items only —@Separate from produg¢t shipment

RTI (Set) 25BUN043325711R000001
RTI (Pallet) 25BUN0433257110000001

RPI (Sheet Pallet) 55BUN043325711SP00001

RPI (Returnable Box) 55BUN043325711RB00001

RPI (Box Lid) 55BUN043325711BL00001
- , 55BUN043325711LA00001, 55BUN043325711LA00002,
|RP' (Packaging Materials A) 55BUN043325711LA00003, 5BUN043325711LA00004

, , 55BUN043325711LB00001, 55BUN043325711LB00002,
|RP' (Packaging Materials,BY 55BUN043325711LB00003

Figure A.9 —RTI set only — Second example case 1

A.5.4.1.1.5 Data example ofjreturnable transport items with products shipment

25SUN043325711B000001, 25SUN043325711B000002, 25SUN043325711B000003,
25SUN043325711B000004, 25SUN043325711B000005, 25SUN043325711B000006,
25SUN043325711B000007, 25SUN043325711B000008, 25SUN043325711B000009,
25SUN043325711B000010, 25SUN043325711B000011, 25SUN043325711B000012,
25SUN043325711B000013, 25SUN043325711B000014, 25SUN043325711B000015,
25SUN043325711B000016, 25SUN043325711B000017, 25SUN043325711B000018

25BUN043325711R000001

RTI (Set)

RTI (Pallet) 25BUN0433257110000001

RPI (Sheet Pallet) 55BUN043325711SP00001
RPI (Returnable Box) I 55BUN043325711RB00001

RPI (Box Lid) I 55BUN043325711BL00001

‘ , , 55BUN043325711LA00001, 55BUN043325711LA00002,
|RP' (Packaging Materials A) 55BUN043325711LA00003, 55BUN043325711LA00004
, , 55BUN043325711LB00001, 55BUN043325711LB00002,
—{RP! (Packaging Materials B) 55BUN043325711LB00003

Figure A.10 — RTI set only — Second example case 2

A.5.4.2 All returnable items are managed independently not as a set

To manage all RTIs included in transport unit without having layered structure between the RTIs, all
RTIs (pallet, returnable box, shock absorbing material, etc.) are dealt with independently.
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When managing RTIs mixed with transport units and products, all RTIs are expressed as direct child of
a transport unit, and expressed in the same layer as products.

A.5.4.2.1 First example where returnable items are managed as an RTI set

In Figure A.3, the base pallet is the moulded plastic layers and posts are the actual RTIs. In this example,
the pallet, the four posts and the six plastic layers might have a unique identity described in the following
two-pattern layer chart which is manage RTI only or manage RTI with products.

[RTI (Pallet; base or major RTI)|

RPI (Posts)

— T

Parts
|

|RPI (Packaging Material) |

|RPI (Packaging Material)

Pallet

Racking materials
|

Figure A.11 — Returnable items managed indépendently

A.5.4.2.1.1 | Case (1): Returnable transport items only (separate from product shipment)

[RTI (Pallet; base or major RTI)|  25BUN043325711000000°

55BUN043325711P000001-558UN043325711P000002,
55BUN043325711P000008,"65BUN043325711P000004

- , 55BUNO43325711L000001, 5BUN043325711L000002
RPI (Packaging Material . .
| (Packaging Materials) 55BUN043325711L000003, 55BUN043325711L.000004,
55BUN043325711L000005, 55BUN043325711L000006

RPI (Posts)

Figiire A.12 — Returnable items managed independently — First example case 1

A.5.4.2.1.2 | Case (2): Returnable transport items with product shipment
25SUN043325711A000001, 25SUN043325711A000002, 25SUN043325711A000003,

25SUN043325711A000004, 25SUN043325711A000005, 25SUN043325711A000006,
25SUN043325711A000007, 25SUN043325711A000008, 25SUN043325711A000009,
25SUN043325711A000010, 25SUN043325711A000011, 25SUN043325711A000012

——{RT! (Pallet; base or major RTI) | 258UN0433257110000001

2Pl (Post 55BUN043325711P000001, 55BUN043325711P000002,
(Posts) | 558UN043325711P000003, 55BUN043325711P000004

- , 55BUN043325711L000001, 5BUN043325711L000002,
|RP| (Packaging Materials) | g55,N043325711L000003, 55BUN043325711L000004,

55BUN043325711L000005, 55BUN043325711L000006

Figure A.13 — Returnable items managed independently — First example case 2

A.5.4.2.2 Second example where returnable items are managed as an RTI set

In Figure A.13, the base pallet, the sheet pallet, the returnable box, the box lid and packaging materials
are the actual RTIs. In this example, the base pallet, the sheet pallet, the returnable box, the box lid and
packaging materials might have a unique identity described in the following two-pattern layer chart
which is manage RTI only or manage RTI with products.
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RTI (Pallet)

RPI (Sheet Pallet)

RPI (Returnable Box) Packing materials i Parts

RPI (Box Lid)

|RPI (Packaging Materials A) |

|RPI (Packaging Materials A) | Sheet pallet

Pallet

RPI (Packaging Materials B)

RP

Packaging Materials B)

Figure A.14 — Returnable items managed independently — Second example

A.5.4.2.2.1 Case (1) Returnable transport items (separate from products shipment)

[RTI (Pallet; base or major RTI) | 25BUN0433257110000001

RPI (Sheet Pallet) 55BUN043325711SP00001
RPI (Returnable Box) 55BUN043325711RB00001
RPI (Box Lid) 55BUN043325711BL00001

. - 55BUN0433257.14/A00001, 55BUN043325711LA00002,
|RP' (Packaging Materials A) 55BUN043325711LA00003, 55BUN043325711LA00004
55BUN043325711LB00001, 55BUN043325711LB00002,
55BUN043325711LB00003

|RPI (Packaging Materials B)

Figure A.15 — Returnable items managed independently — Second example case 1

A.5.4.2.2.2 Case (2) Returnable transport items with product shipment

25SUN043325711B000001, 25SUN043325711B000002, 25SUN043325711B000003,
25SUN043325711B000004, 25SUN043325711B000005, 25SUN043325711B000006,

25SUN043325711B000007, 25SUN043325711B000008, 25SUN043325711B000009,
25SUN043325711B000010, 25SUN043325711B000011, 25SUN043325711B000012,

25SUN043325711B000013, 25SUN043325711B000014, 25SUN043325711B000015,
25SUN043325711B000016, 25SUN043325711B000017, 25SUN043325711B000018

——RTI (Pallet; base or major RTI) | 25BUN0433257110000001

RPI (Sheet Pallet) 55BUN043325711SP00001
RPI (Returnable Box) 55BUN043325711RB00001

RPI (Box Lid) 55BUN043325711BL00001

55BUN043325711LA00001, 55BUN043325711LA00002,
55BUN043325711LA00003, 55BUN043325711LA00004

SoBUNOA3II25T 4 BO0004SSBUNGA33257+ 866662

55BUN043325711LB00003

RPI (Packaging Materials A)

RPI (Packaging Materials B)

1N

Figure A.16 — Returnable items managed independently — Second example case 2

A.5.4.3 All returnable items are managed independently and not as an RTI set

To manage returnable transport items included in a transport unit without having layered structure
between RTIs and RPIs (pallet, returnable box, shock absorbing material, etc.) users should adopt a
program of independent identification.

When managing RTIs as mixed with transport units and products, all RTIs are expressed as direct child
of a transport unit, and express it as the same layer as a product.
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In Figure A.3, the base pallet is the actual RTI and the moulded plastic layers and posts are the RPIs. If
each is serialized, it may be important to associate the RPIs with the parent RTI. In this example, the RTI
may have a unique identity of “25BUN0433257110000001". The four posts might have a unique identity,

using the RPI Data Identifier “55B”, of
“55BUN043325711P000001”
“55BUN043325711P000002”
“55BUN043325711P000003”
“55BUN043325711P000004”

... and the sjix plastic layers might have a unique identity of
“55BUN043B25711L000001”
“55BUN043B25711L000002”
“55BUN043B25711L000003”
“55BUN043B25711L000004”
“55BUN043B25711L000005”
“55BUN043B25711L000006"

A.5.4.4 My parentis...

One possibility to associate the RPIs with the parent RTI isswith the use of the Data Identifier “1F” W
declares, “My parent is...” Using this example the 3rd plastic layer would be encoded

55BUN0433)25711L000003<GS>1F25BUN043325713+0000001.

ers and posts would be similarly‘éncoded.

A.5.4.5 1Have __children and they are..

rhich

Yet another possibility is to simply identify the number of RPIs associated with the parent RTI usinlg the

Data Identiffier “5F” which declates, “I have ____ children and they are...”. Using the same exampl

base pallet ywould be encoded

e the

25BUN0433257110000001<GS>5F10<GS>55BUN043325711L000001<GS>55BUN043325711L000002<

GS>55BUN043325711E0600003<GS>55BUN043325711L000004<GS>55BUN043325711L000005<

(GS>5

5BUN043325711L000006<GS>55BUN043325711P000001<GS>55BUN043325711P000002<GS>53BUN

043325711F000003<GS>55BUN043325711P000004

A.5.4.6 1have children

Yet another possibility is to simply identify the number of RPIs associated with the parent RTI using

the Data Identifier “3F” which declares, “I have _
would be encoded

25BUN0433257110000001<GS>3F10

Likewise, any combination of the three associative DIs might be used.

_children”. Using the same example the base pallet
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Annex B
(normative)

Encoding

This International Standard recommends three possible forms of encoding for ISO/IEC 18000-63, Type
C and ISO/IEC 18000-3, Mode 3 RF tags:

— 4n EPC GS1 compliant form for either or both the Unique Item Identifier (UIl) in Memoty Bank “01”
nd User Memory in Memory Bank “11”. The segmentation of Type C and Mode 3,tags if illustrated
Figure B.1 below. EPC encoding is detailed in GS1 EPC TDS 1.6;

— a structure employing ISO/IEC 15962;

3 simplified structure, encoding an entire ISO/IEC 15434 message as a@ihit, employing ano directory,
eéncoding six-bit defined in ISO/IEC 15962 as described in the remaifider of this annex.

B.1 | Basics

Each| of these encoding forms can be unambiguously discerned from the other by the content of bits
0x17| through 0x1F of Memory Bank “01”, as illustratedityFigure B.2, and bits 0x00 through Ox1F of
Memory Bank “11”.

Wheh ISO/IEC 15434 was created, it was intendedito support all AIDC media, including RFID. As RFID
deve|oped, a completely different set of encodinig schema was developed around a set of standards,
ISO/]EC 15961 and ISO/IEC 15962.
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MSB LSB
« DSFID
« Precursor, [OID], length,
Object
10 [Extended DSFID = [7:0] _ [1F < Add'l Access Methods,
00 DSFID [7:0] OF sensors, battery-assist
Bina + See ISO/IEC 15961
i Memory Bank and ISO/IEC 15962
Bank MSB LSB
11 USER - MDID
* Tag model number
Bank TID 5 50 + Serial number
10 10 [15:0] 1, Burned in or written
Bank ull 00 TID [31:16] |OF and permalocked by
01 1C. marnufanhwnr
MSB LSB
Bank
" | RESERVED
220 Optional XPC_W2 [15:0] | 22F
210 Optional XPC_W1 [15:0] |21F
Memory Bank is defined Ul [15:0]
ak follows « %UII" (must be 1SO or EPC)
Bingry
ull N:N-15
op Reserved 0 [ - 128 PC (Protocol Control) bits,
of uli StoredPC [15:0] <A* * including Ul length indicator
1P TID 0\ StoredCRC-16 [15:0} OF « CRC confirms content of
1 User Ull memory
SB LSB
» Contains all write lock
and kill passwords
30 | Access Password [15:0] 3F
0 | Access(Password  [31:16] 2F
1 Kill Password [15:0] 1F
00 Kill Password [31:16] OF
Memory Locations

To The Left and Right of
Expanded Memory Locations
Shown As Hexadecimal

Figure B.1 — ISO/IEC 18000;63, Type C and ISO/IEC 18000-3, Mode 3 Logical Memory Strucfure

A key concept in this simplified encoding form, in both MB0O1 and MB11, is the use of a six-bit encqgding

as shown in|Table B.1.

34
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Table B.1 — Six-bit encoding

Space 100000 0 110000 @ 000000 P 010000
<EOT> 100001 1 110001 A 000001 Q 010001
<Reserved> 100010 2 110010 B 000010 R 010010
<FS> 100011 3 110011 C 000011 S 010011
<US> 100100 4 110100 D 000100 T 010100
<Reserved> 100101 5 110101 E 000101 §) 010101
<Reserved> 100110 6 110110 F 000110 V 010110
<Reserved> 100111 7 110111 G 000111 Y 010111
( 101000 8 111000 H 001000 X 011000
) 101001 9 111001 I 001001 Y 011001
* 101010 : 111010 ] 001610 Z 011010
+ 101011 ; 111011 K 001011 [ 011011
, 101100 < 111100 L 001100 \ 011100
- 101101 = 111101 M 001101 ] 011101
101110 > 111110 N 001110 <GS> 011110
/ 101111 ? 111111 0 001111 <RS> 011111
NOTH Table B.1 is six-bit encoding created through the simple removal of the two high-order |bits from the
ISO/IEC 646-8-bit ASCII character set, save the shaded values. The shaded values are re-assigned, a$ provided, to

minimize the bit count when using the ISO/IEC 15434 envelope.

The
Stan

<Reserved> values in Table B.1 arenot to be used without a re-issuance of this I

comimunity to use this encoding and petitioning for the encoding of an ECI. Additionally, t

of onf
thesd
used

e or more of these characters might signal a different behaviour on the part of the de
b <Reserved> values aremnot'used in this iteration of this International Standard, they s
for any other purpose-than defined by this International Standard.

nternational

lard that reflects the defined vdlues and functionality. An example would be a decisign of the GS1

he presence
roder. While
hould not be
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|( 16 bits )i‘ 16 bits < 96 - 240 bits |
2 bytes D 2 bytes 1 12 - 30 bytes 4
x10 x5 x17 x20
x00 XOF * x14 1x16 : x18 X1F
TTT T T T T T T T T T T I T TTIT1 |||||||||\\||I|||\\1_
: CRC »| Length le Attribute/ e ull Dgta {Zero Fill T°}
AFI Encoding Boundary
U S N -
: | AFI f@r ISO / TDS-defined for EPC
€ PC 1 >
bits é—x17: “0” for EFC/“1” for ISO AFls
< NSI —»
____x16: XPC Indicator (XPI)
x15: User Memory (MB14) In Use

Note 1 U

Note 2 XIPC Indicator.
Note 3 “0=Binary / 1=AFI+ISO/IEC 15459".
Note 4 AFI for ISO / TDS-defined for EPC / 29161 defined for ISO binary.

Note 5 Lgst bit of AFI for ISO / Haz Mat for EPC.

B.2 Enco

Bit 0x17 is
encoding is
encoding is
specific AFI

ger Memory (MB11) in Use Indicator (UMI).

Indicator (UMI)

Figure B.2 — Type C and Mode 3 Structure of Memory Bank “01”

ding of Memory Bank 01" Unique Item Identifier

the switch between dSO formats and EPC formats. When Bit 0x17 is set to a “0”, th
as per the GS1 EPG-Tag Data Standard, Version 1.6. When Bit 0x17 is set to a “1”, t

hs per ISO/IEC 15459 preceded by an ISO/IEC 15961, Application Family Identifier (AFI)
5 defined for theISO 1736x series of International Standards are shown in Table B.2.

Table B.2 — 1736x Application Family Identifiers (AFIs)

UII
Ull
.The

AFI Assigned organization or function
0xA1 1ISQ 17367 prndnrf tagging
0xA2 ISO 17365 transport unit
0xA3 ISO 17364 returnable transport unit
0xA4 ISO 17367 product tagging, but for hazardous materials
0xA5 ISO 17366 product packaging
0xA6 ISO 17366 product packaging, but for hazardous materials
0xA7 ISO 17365 transport unit, but containing hazardous materials
0xA8 ISO 17364 returnable transport unit, but containing hazardous materials
0xA9 ISO 17363 freight containers
0xAA ISO 17363 freight containers, but containing hazardous materials
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