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Foreword

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

work.

The prodedures used to develop this document and those intended for its further maintexance
are described in the ISO/IEC Directives, Part 1. In particular, the different approval (criteria

needed
accordan
www.iec.

r the different types of document should be noted. This document was .drafted |i

e with the editorial rules of the ISO/IEC Directives, Part2 (see www.iso.org/directives

ISO and I
use of (a)

ch/members_experts/refdocs).

EC draw attention to the possibility that the implementation of this docunmient may involve t
patent(s). ISO and IEC take no position concerning the evidence, validity or applicability

any claimed patent rights in respect thereof. As of the date of publication of thisjdocument, ISO and I

had not r
implemer
from the

not be he

Any tradg
constitut

For an e
expressio

patent database available at www.iso.org/patents and httpsy//pdtents.iec.ch. ISO and IEC sh
d responsible for identifying any or all such patent rights.

b an endorsement.

kplanation of the voluntary nature of standards, the meaning of ISO specific terms a
ns related to conformity assessment, as well as information about ISO's adherence

he
of
- C

eceived notice of (a) patent(s) which may be required to implementthis document. Howevgr,
ters are cautioned that this may not represent the latest information, which may be obtained

hll

e name used in this document is information given for:the convenience of users and does rjot

the World Trade Organization (WTO) principles\in the Technical Barriers to Trade (TBT) gee

WWW.iso,

org/iso/foreword.html. In the IEC, see wwww.iec.ch/understanding-standards.

This doc
Subcomn

This first
and ISO 1

The main

— IS0 1
this ¢

— 8-bit

— Dbinar

hment was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technolo,
ittee SC 31, Automatic identification and data capture techniques.

edition of ISO/IEC 17360 cangels and replaces SO 17367:2013,1S0 17366:2013,1S0 17365:20
7364:2013, which has beentechnically and editorially revised.

changes are as folloWws!

ocument;
encoding and decoding using the UTF-8 encoding set has been added;

y encgding of the UIl has been added;

outd tad nracaccac an dinfarvaation bava bhoon i da+ad
areeproeeessesanererhatoinaveDeeupaatea:

7367:2013, 1SO.372366:2013, 1SO 17365:2013 and [SO 17364:2013 have been integrated ifjto

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html and

www.iec.

ch/national-committees.
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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 overlaps other levels.

» o« »n o«

For the purposes of this document, “product”, “product packaging”, “transport unit”, and “returnable
transport item (RTI) and returnable packaging item (RPI)” are all called items.

Fdr the purposes of this document, the value of a single byte is represented using hejadecimal
chiaracters written as Oxnn, where “0x” is the hexadecimal indicator and “nn” is the hexadeeirhal value.

Fdr the purposes of this document, a series of 1’s and/or 0’s followed by a subscript 2 indigates that
these series of digits are to be interpreted as bit values, or as a number expressedin-binary form.

Fdr the purposes of this document, the representation of the tags memory banks (MB) 00}, MB01,,
MB10, and MB11, are represented as MB00, MB01, MB10 and MB11.

© ISO/IEC 2023 - All rights reserved v
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INTERNATIONAL STANDARD ISO/IEC 17360:2023(E)

Automatic identification and data capture techniques —
Supply chain applications of RFID — Product tagging,
product packaging, transport units, returnable transport
units and returnable packaging items

1| Scope

This document defines the basic features of RFID for use in the supply chain when @applied tp product
tagging, product packaging, transport units and returnable transport items (RTIs) and rgturnable
pdckaging items (RPIs). This document:

— provides specifications for the identification of the items,

— makes recommendations about additional information on the RF tag,
—|{ specifies the semantics and data syntax to be used,

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

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

— specifies the reuse and recyclability of the RF tag.

2| Normative references

The following documents are refert€d to in the text in such a way that some or all of thejr content
constitutes requirements of this document. For dated references, only the edition cited applies. For
urldated references, the latest edition of the referenced document (including any amendmentd) applies.

ISP 445, Pallets for materials-handling — Vocabulary

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

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

ISP/IEG.15459-2, Information technology — Automatic identification and data capture techniques —
Unique.identification — Part 2: Registration procedures

ISO/TEC T15961-1, Information technology — Data protocol for radio frequency identification (RFID) for
item management — Part 1: Application interface

ISO/IEC 18000-3, Information technology — Radio frequency identification for item management — Part
3: Parameters for air interface communications at 13,56 MHz

ISO/IEC 18000-63, Information technology — Radio frequency identification for item management — Part
63: Parameters for air interface communications at 860 MHz to 960 MHz Type C

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

© ISO/IEC 2023 - All rights reserved 1
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ISO/IEC 20248, Information technology — Automatic identification and data capture techniques — Digital

signature

data structure schema

ISO/IEC 29160, Information technology — Radio frequency identification for item management — RFID

Emblem

ANSI MH10.8.2, Data Identifiers

GS1 EPC Tag Data Standard (TDS)

GS1 General Specifications.

3 Terr

For the p
following

ISO and I
— ISOQ
— IECE

31
domain ¢
DAID
unique id

contain i the tag

3.2
packagirn
material
of goods

Note 1 to ¢

3.3
returnab
RPI
material
returned

Note 1 to ¢

Note 2 to ¢

4 Con

ns and definitions

irposes of this document, the terms and definitions given in ISO 445, ISO/IEC 19762 and t
apply.

EC maintain terminology databases for use in standardization at the follewing addresses:

nline browsing platform: available at https://www.iso.org/obp

lectropedia: available at https://www.electropedia.org/

juthority identifier

entifier of an entity fulfilling the role of a Domair<Authority who is the issuer of the da

18
ised for the containment, protection, handling, delivery, storage, transport and presentati

ntry: Ownership changes at time of purchase or delivery.

le packaging item

ised for the “protection” of goods during handling, delivery, storage and transport that g
for further usage

ntry: See Annex.E for details on the use of returnable packaging (3.2) items.

ntry: Owdiership does not change at time of purchase or delivery.

cepts

—

e

Figures 1 and 2 give a graphical representation of supply chain layers. They show a conceptual model
of possible supply chain relationships - not a one-for-one representation of physical things. Although
several layers in Figure 2 have clear physical counterparts, some common supply chain physical items
fit in several layers depending on the use case. For example, as shown in Figure 2, a repetitively used
pallet under constant ownership will be covered as a returnable transport item (RTI), a pallet that is
part of a consolidated unit load will be covered as a transport unit and a pallet that is integral to a
single item will be covered as product packaging. See Annex E for additional details on RTIs.

The term “supply chain layers” or levels, is a multi-level concept that covers all aspects of taking a
product from raw materials to:

— afinal product;

© ISO/IEC 2023 - All rights reserved
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— shipping;

a final place of sale, use, maintenance;

— potentially, returned goods and disposal.

2023(E)

Each of these levels covers many aspects of dealing with products and the business process for each
level is both unique and overlaps other levels (see Annex B for additional information).

The item level through freight container level layers are addressed within the suite of standards for
“supply chain applications of RFID” and are intended to enhance supply chain visibility. The movement

\Y

Layers 0, 1, 2 and 3 of Figure 2 are the subject of this document. Details of each of these\Lays

C

Different Layer tags can be distinguished from following, or preceding, Layer tags by the use @
ect methodology contained in the RFID interrogator/reader. This group-select function allows the

se
in
ta

icle level is not a part of the supply chain applications of RFID family of standards.

ered in applicable clauses of this document.

ferrogator, and supporting automated information systems (AIS), to quickly identify differ]

DS,

rs will be

fagroup-

ent Layer

© ISO/IEC 2023 - All rights reserved
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OQO

Key

1 primqry packaging (product, g)onsumer packaging)

2 secondary packaging (ou ackaging, e.g. product bulk package)

3 tertialy packaging (tr@%brt packaging, e.g. transport unit)

4  tertiafy packagin @ﬂ ized transport packaging, e.g. transport unit)
5 returpable and&}eturnable transport item (e.g. a pallet)

&v Figure 1 — Packaging

7o)

4 © ISO/IEC 2023 - All rights reserved
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Freight container level . .
(20/40 foot marine, multi-modal, etc.)
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Transport Transport Transport
unit unit unit

A A A

PR (2 ) FE (2 ) o ) L o
Layer 1 S oq S o S o S of O og P o

_gcvs _gcvs _gm _gns _gm gm
roduct package level Eé Sf‘é Sé 8§ Eé >§

A of A of A of A o A af 2

3] i3] i3] k3] k3] k3] 3] 3] 3] 3] 3] 3] (% 3]
Layer 0 R ER-IEE I ER IER T ER:IE £ = E|2 E||2E||=E||2E|]|lfEzE
roduct level S 8l = 3T 8T 8= 8= 8= 8 s R N A = = U =

a Y e a Y| a Y e -9 o a Y | a Y e d Y [=

— — — — — — g4—

5

5.

Ut
in
ite
le
m

pd

[tgmS that are not uniquely identified will not normally be tagged at the item level. Iltems

[ Wonents, parts, materials, subassemblies, etc.

Figure2 — Supply chain layers

Unique item identifier

1 General

ique item identificafion (UII) is a process that assigns a unique data string to an individu
this case, to an.RFID tag that is associated to the item. The unique data string is called t}
m identifier/¥nhique item identification of items allows data collection and management at 3
bel. The befiefits of having granular level data are evident in such areas as provenance, tr4
hintenangee) retail warranties and enabling electronic transactions of record. The benefits
ssible.if each tagged item has a unique identity.

hl item or
le unique
granular
iceability,
are only

to which

unique item identifiers have been assigned are said to be serialized items. Traditionally, low-cost
consumable items will normally be tagged at the package, or higher, level; however, recent studies have
explored the ROI for tagging low-cost items.

The UII provides granular discrimination between like items that are identified with RFID tags or
barcodes. See Annex C for information on using barcode labels as backup in case of RFID Tag failure.
The Unique Tag ID (as defined by ISO/IEC 15963-1) is a mechanism to uniquely identify RFID tags and is
not the unique product identifier defined in this document.

The minimum data elements required for unique identification are an issuing agency code (IAC), a
unique enterprise identifier [Company Identification Number, (CIN)] assigned by the [IAC and a serial
number (SN) that is unique within that enterprise identifier.

©

ISO/IEC 2023 - All rights reserved
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The unique identifier of ISO/IEC 15459-1 provides identification schemes for various layers of the
supply chain, from Layer 0 (products) up to Layer 3 (returnable transport items).

ISO/IEC 15459-1 and GS1 Serial Shipping Container Code (SSCC)[18] specifies the unique identification
mechanisms for transport unit identification (Layer 2).

See Annex D for information on environmental factors for RFID tag operations.

5.2 UII data elements

Unique idertifica
a) IAG
b) CIN;
c) SN.

The regidtration authority, as defined by ISO/IEC 15459-2, assigns the IAC. The' IAC assigns the C
The company identified by the CIN assigns the SN. The serial number componeht’can be composed
multiple Larts - butin all cases must be a unique identifier within the CINs domain.

When usi

It is strorgly recommended that once the UlIl has been constructed and encoded on an RFID tag thaf
be write-protected (locked or permalocked).

5.3 Data carrier
The data parrier/air interface shall be ISO/IEC 18000463 or ISO/IEC 18000-3, Mode 3.

An ISO/1
memory banks:

a)

b)
c)

MBO01 (UII); for the purpose of this dosument, contains the ISO/IEC 18000-63-defined constructs|
the Potocol Control bits (PC), optional Extended PC bits (XPC) and the UII.

1) The PC bits contain flags to“indicate the numbering system of the tag to be either ISO or G
nd the existence of XP€ bits and User Memory (MB11).

2) hen ISO is indicated, the PC bits contain an Application Family Identifier (AFI) that indicat
the data familyof the UII.

3) The AFI is~tmanaged as specified by ISO/IEC 15961-3 and listed in the ISO/IEC 15961-2 D3
onstructs’Register.

OTE\ MBO01 can include additional information, like tag and item flags, sensor data and other it
information as indicated by the PC Bits.

N.
of

g ISO/IEC 15418, the unique identity, as defined by IAC CIN SN,\s preceded by an applicable
ANSI MH10.8.2 Data Identifier (DI). Any applicable Data Identifier from ISO/IEC 15418 is allowed.

it

C 18000-63 or ISO/IEC 18000-3, Mode.3'tags’ memory is structured in three user-accessilple

of

b1,

-t

a

P11

MB10 (TID); identifies the tag according to ISO/IEC 15963-1.

MB11 (USER); contains user information as specified by the AFI and/or the Data Storage Format

Identifier (DSFID). MB11 is optional.

As defined by the AF]I, the UII format may be specified by a DSFID. The DSFID is specified and managed
as described in ISO/IEC 15962 and listed in the ISO/IEC 15961-2 Data Constructs Register. The Data
Constructs Register can be found in Reference [7].

© ISO/IEC 2023 - All rights reserved
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5.4 Formats and encoding

5.4.1 General

Where there are application requirements to encode both the identity of the asset as well as a

2023(E)

shipment

ID or license plate, 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 will include its own unique AFI, that is, “0xA2” for
license plate (shipment identification) and “0xA3” for the RTI AFI. The AFIs shall be followed by the
respective ANSI MH10.8.2 Data Identifier as specified in ISO/IEC 15418. See Annex E for examples.

NOTE 1 At the time of publication of this document, assigned AFIs are: 0xA1, 0xA2, 0xA3, 0xAS5,
0xIAD. AFIs 0xA4, 0xA6, 0xA7 and 0xA8 are assigned historically for HAZMAT material and items;-]
arg maintained for historical purposes; they are not for use by new applications. The ISO/LEE.180
HAZMAT flag is used to denote HAZMAT material.

NOTE2  When using 8-bit encoding, the AFI for 8-bit encoding, 0xAC, will take preeedénce over a
the AFI to denote either license plate or RTI status.

When using RFID tags, the Ull for the RTI shall be written to the Ull memorybank (MB01, see F
arld locked. The UII for the transport unit shall be preceded by the appropriate ANSIMH10.8.2
1( license plate DI. If the license plate is to be stored on the same RFID tag, using the appro
it ghall be written and locked in user memory (MB11). When combining multiple data struc
sypntax of the data shall comply with ISO/IEC 15434.

REID tags shall have the serialized tag ID written to TID {MB10) by the manufacturers in aq
with ISO/IEC 15963-1 and permalocked.

If read-only or WORM tags are employed in identifying RTIs, two tags shall be used. One tagr
the unique transport unit identifier and the second represents the unique RTI identifier.

Subclauses 5.4.2 to 5.4.6 specify the unique itém identifier methodologies that are allowed.

SJI'.Z GS1 EPC bitstream encoding
Far GS1 electronic product code (EPC) encoding, the numbering system identifier toggle,

standard toggle (T) in Figure A.2, shall be set to 0, (GS1). The UII shall then be an EPC as sp
GY1, EPC Tag Data Standard (TDS).

5.4.3 ISO/IEC 15418and ANSI MH10.8.2 DIs: 6-bit UIl encoding

The numbering system identifier toggle, shown as standard T in Figure A.2, shall be setto 1,

ISO/IEC 15418-based Ull, consisting of an applicable DI and item information, shall be
acpording te,the AFI selected, as that AFI is defined by the ISO/IEC 15961-2 appointed re

Whenusing ISO/IEC 15434-based messages within MB01, the first DI in the message shall id

0xAC and
hese AFIs
0-63 XPC

hd replace

gureA.1)
Category

priate DI,
fures, the

cordance

ppresents

shown as
ecified by

1S0).

encoded
bistration

entify the

8]

a be used

in MBO1. In all cases, the UlI shall be defined by the first DI in an ISO/IEC 15434-based message placed

in MBO1.
When used, multiple DIs shall be separated by the control character 6¢ (011110,).
The messages should be terminated with the control character EO (100001,).

Annex A provides additional details on 6-bit encoding and decoding.

5.4.4 ISO/IEC 15418 and ANSI MH10.8.2 DIs: UTF-8 8-bit UIl encoding

The numbering system identifier toggle, shown as standard T in Figure A.2, shall be set to 1, (ISO).

© ISO/IEC 2023 - All rights reserved
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The UII is encoded using UTF-8 encoding as specified by an appropriate AFI as shown in the
ISO/IEC 15961-2 Data Constructs Register.

When using ISO/IEC 15434-based messages within MB01, the first DI in the message shall identify the
UII, which consists of IAC, CIN, and SN. It is strongly recommended that only one DI, and its data, be
used in MBO1. In all cases, the UII shall be defined by the first DI in an ISO/IEC 15434-based message
placed in MBO1.

When used, multiple DIs shall be separated by the control character G¢ (0x1D).

E

The mess

Annex A provides additional details on 8-bit encoding and decoding.

5.4.5 DSFID for ISO/IEC 15434 messages

See ISO/IEC 15961-2, Data Constructs Register, for Data Format 03 and 13 definitions, and for the
specification for DSFIDs.

5.4.6 UIl bitstream encoding

5.4.6.1 |Encoding rules

Binary efcoding provides superior benefits when encoding datd\that is equal to or larger than| 6
characteifs.

The numbering system identifier toggle, shown as standard T in Figure A.2, shall be set to 1, (ISO).

The UIlI i encoded as a bitstream, as shown in Table 1, and as outlined in the steps below Table 3. Iffis
also identified with the appropriate AFI from the ISOAEC 15961-2 Data Constructs Register.

Table 1 — Bitstream répresentation of UIl encoding

Ull-bitstream data elements
UTI data eldment Ull-Type SN-Type MBO01-DS- MB11-DS- IAC+CIN MB11-Word- UII-SN
(see Table 2) | (see Tablé3) FID-flag FID-flag (DAID encoding) Count (serialization)
. n bits
Bit length fpr the 4 bits 2 bits 1 bit 1 bit 32, 49 or 8 bits According t
data to be gncoded 48 bits
the SN-Typs
Zgiildl:(: gej'gth of >48 bits to a 16-bit word boundary

Table 2 — UII type identifier

Ull-Type UII-Type encoding value Description
binary
0 0000 General item
1 0001 Product
2 0010 Product package
3 0011 Transport unit
4 0100 Transport item

For proprietary use, a Ull-Type beyond those listed in Table 2 can be used by an entity identified by an
IAC CIN.

NOTE1 There is currently no process available to assign additional UII Identifiers.

Table 3 shows the different methods of encoding the serial number element.

8 © ISO/IEC 2023 - All rights reserved
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Table 3 — SN Type description

2023(E)

SN-Type SN-Type Description Encoding rules
encoding value
binary
0 00 Decimal number. The UII-SN shall not be followed with
Base-36 (hexatridecimal) additional dat?i,di:e_. thell(JjH cannot contain
1 01 number with the digit additional data.
sequence "0" to "9" and then The UII-SN shall be padded with leading
"A" to "Z". Z€eros.
The UII-SN shall be terminated-yvith a
2 10 6-bit character set. complete EO, incomplete EOoLby the UII
See Table A.1. length, whichever comes fifst-or a GS when
followed by additional data).
The SN shall be represented in text as an
uppercase hexadecimal value.
3 11 Use the TID as the SN.
The UIl may contain additional datalfollowing
theMB11-word-count.
NQTE 2  For SN-Type 0, a Ull length of six words (96 bits), and an IAC + CIN‘encoding length of 40 bit§ results in
an|SN length of 40 bits. For example, SN decimal number 222,722,086 is<ericoded as 0000 0000 0000 [1101 0100
01/10 0111 1000 0010 0110,, which is 000D46782616.
NOTE3  For SN-Type 1, a Ull length of six words (96 bits), and@nJAC + CIN encoding length of 40 bit§ results in
an| SN length of 40 bits. For example, SN hexatridecimal number*30LPGM" is encoded as 0000 0000 p000 1101
0100 0110 0111 1000 0010 0110,, which is 000D46782616. Various free web-based convertors arel available;
seprch for "base36 conversion".
NOTE4  For SN-Type 0 and 1, the UII-SN length is the PC bits UIl length in bits minus the length of the|preceding
siy UIl data elements (which is 48 bits, 56 bits or 64 bits).
NOTES5  The TID is specified to be unique b§ ISO/IEC 15963-1 and ISO/IEC 18000-63.
The Ull-bitstream encoding, as showi.in Table 1, consists of the following elements:
a)| Ull-Type: 4 bits; value selected from Table 2.
b)| SN-Type: 2 bits; value sélected from Table 3.
c)| MBO1-DSFID-Flag (Ull additional data DSFID): 1 bit.
1) This bit istenly valid for SN-Type 2 and 3. It shall be ignored (set to 0,) for SN-Type 0 gnd 1.
2) For SN<Type 2:

=."When the flag is set to 0,, the UII-SN and the data stored in MBO1 following the UI[-SN shall
use GS as the data element separator, and be terminated with an EO, incomplete fO, or by
the Ull length, whichever comes first, see 5.4.6.2.

— When the flagis set to 1,, the data stored in MBO1 following the UII-SN encoding shall start
with a DSFID and follow the encoding rules of the DSFID. The UII-SN encoding and DSFID
shall be separated with a GS, see 5.4.6.2.

3) For SN-Type 3 (the encoded UlI does not contain an UII-SN, since the TID is the SN):

— When the flag is set to 0,, the data stored in MB01 following the MB11-Word-Count uses a
proprietary format. The length of the data is the PC bits UII length in bits minus the length
of the preceding six UIl data elements (UII-Type, SN-Type, MB0O1-DSFID-flag, MB11-DSFID-
flag, [AC+CIN and MB11-Word-Count which is 48 bits, 56 bits, or 64 bits).

— When the flag is set to 1,, the data stored in MBO1 following the MB11-Word-Count shall
start with a DSFID and follow the encoding rules of the DSFID.

© ISO/IEC 2023 - All rights reserved 9
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d) MB11-DSFID-Flag (UserMem DSFID): 1 bit;
— When the flag is set to 0,, the data stored in MB11 uses a proprietary format.

— When the flag is set to 1,, the data stored in MB11 shall start with an ISO/IEC 15961-1-based
DSFID.

e) [AC+CIN: 32 bits, 40 bits or 48 bits; shall be encoded as specified by ISO/IEC 20248:2022, 7.5.1 DAID
encoding.

NOTE The ISO/IEC 20248 encoding results in encoded data lengths of 32 bits, 40 bits or 48 bits. This is
to prqvide bit-length efficiency as the IAC and CIN, as specified by ISO/IEC 15459-5, is of variable length,

f) MB11-Word-Count: 8 bits; providing a method to indicate that the first MB11-Word-Count)16-pit
words of MB11 should be read and processed by the application. MB11 may contain more data.

NOTE Accessing MB11 data beyond the first 4080 bits is outside the scope of this dociment. There gre
variofis standard methods to access these bits, of which the method is typically selected*and configured|in
the fiyst 4080 bits of MB11.

—

g) UII-SN (UIl encoded serialisation): n bits according to the SN-Type to fit within the ISO/IEC 18000-p3
data memory 16-bit word boundary.

5.4.6.2 |UII-SN termination examples

The UII-SN may be terminated with:

— aGg when followed by other data, or

— be tefminated
— By the 16-bit word boundary as specified by.the UIIl Length in the PC bits, see Figure A.2,
— Hy a complete EO, or
— dnin complete EO.

NOTE This termination method is specified in ISO/IEC 15962:2022 T.4.1, step 6.

Table 4 illustrates the UII-SN termination.

Table-4 — Valid EO, termination within a 2-word UII

UII-SN Length Encoding UII-SN Termination

32 bits XXX XXXX XXXX XXXX | XXXX XXXX XXXX XXXX | On the 16-bit word boundary.
30 pits XXXX XXXX XXXX XXXX|XXXX XXXX XXXX xXXeo| Incomplete EOT'
28 bits XXXX XXXX XXXX XXXX|XXXX XXXX XXXX eote| Incomplete EOT'
26 bits XXXKX XXXX XXXX XXXX|XXXX XXXX xXeo teot| Complete EOT'
24 bits KXXX XXXX XXXX XXXX|XXXX XXXX eote ot | Complete EOr.
22 bits KXKX XKXXK KXKX XXXX|XXXX Xxeo teot | Complete EQy.

Key

X : UII-SN bit

eoteot: 6 EOT encoding bits 100001,
: bit not part of the encoding

See A.8.4 for binary encoding examples.
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6 Identification of RFID labelled material

RF tags and RF label inlays compliant with this document shall include one or more of the internationally
accepted RFID emblems as described in ISO/IEC 29160. Figure 3 is an example of an RFID graphical
emblem.

r 1
R)
RFID
[ -
NOTE These emblems can be scaled to the appropriate size and are available in either dark'ehn light or light

onldark.

Figure 3 — RFID tag graphical emblem example
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Annex A
(normative)

Encoding

A.1 Geperal

This docu

Mode 3 RF tags:

a) a GSY EPC compliant form for either or both the Ull in MB0O1 and User Memory in MB11:

1) the segmentation of ISO/IEC 18000-63 and ISO/IEC 18000-3, Mode 3 tags is illustrated |i
Higure A.1;

2) HPCencoding is detailed in the GS1, EPC Tag Data Standard (TDS);

b) astr

c) a sinpplified structure, encoding an entire ISO/IEC 15434 message as a unit, employing a “

cture employing ISO/IEC 15962:2022, Format 13 (relative OID};

ment recommends four possible forms of encoding for ISO/IEC 18000-63 and ISO/IEGA18000¢3,

N0

diredtory”, encoded in either 6-bit or UTF-8, as defined in JSO/IEC 15962 and as described in the
remafinder of this annex;

d) bit stfeam encoding.

A.2 Tag structure

Each of th

of MBO1,

12

s illustrated in Figures A.1 and Ax2:bits 0x00 through 0x1F of MB11.

ese encoding forms can be unambigtieusly discerned by the content of bits 0x17 through Ox[LF
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File_N
File_1
Memory Banks h LB
File_0
MB11 - USER
00,] WordO0 of Block0 of File0 | OF,
MSB LSB
MB10 - TID
00, Word 0 OF;
MSB LSB
220, Optional XPC_W2)15:0] 22F,
/210h Optional XPGCW1 [15:0] 21F,
MBO01 - UII UII [15:0]
205 UII [N-1:N-16] 2Fy
10, StoredPC [15:0] 1Fy
00, StoredCRC [15:0] OF,
MSB LSB
30, Access Passwd [15:0] 3Fy
20 : 2F
MBOU-RESERVED h Access Passwd [31:16] h
10, Kill Passwd [15:0] 1F,
™~ 00y, Kill Passwd [31:16] OFy,

44

Figure A.1 — ISO/IEC 18000-63 and ISO/IEC 18000-3, Mode 3 Memory Structur

A key concept in this simplified encoding form, in both MB01 and MB11, is the use of 6-bit encoding as

shown in Table A.1. The values shown are in binary.

© ISO/IEC 2023 - All rights reserved
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Table A.1 — 6-bit encoding

Information | Binary | Information | Binary | Information | Binary | Information | Binary
Space 100000 0 110000 @ 000000 p 010000
EQ 100001 1 110001 A 000001 Q 010001
Reserved 100010 2 110010 B 000010 R 010010
Fg 100011 3 110011 C 000011 S 010011
Ug 100100 4 110100 D 000100 T 0101040
Reservgd 100101 5 110101 E 000101 8] 010101
Reservgd 100110 6 110110 F 000110 \' 010110
Reserved 100111 7 110111 G 000111 w 010111
( 101000 8 111000 H 001000 X 011000
) 101001 9 111001 [ 001001 Y 011001
* 101010 : 111010 ] 001010 Z 011010
+ 101011 ; 111011 K 001011 [ 011011
, 101100 < 111100 L 001100 \ 011100
- 101101 = 111101 M 001101 ] 011101
. 101110 > 111110 N 001110 e 011110
/ 101111 ? 111111 0 001111 e 011111
NOTE Table A.1 is 6-bit encoding created through the .simple removal of the high-order bit from the
ISO/IEC 646 7-bit ASCII character set, save the shaded values, The shaded values are re-assigned, as provided,|to
minimize fhe bit count when using the ISO/IEC 15434 envelepe.
The <Rederved> values in Table A.1 are not to be used without a re-issuance of this document that
reflects the defined values and functionality, An-example will be a decision of the GS1 community [to
use this gncoding and petitioning for the encoding of an ECI. Additionally, the presence of one or mdre
of these characters can signal a different behaviour on the part of the decoder. While these <Reservef>
values arp not used in this iteration of this document, they should not be used for any other purpdse
than that|defined by this document.
A.3 Tag memory banks
Tag mempry shall be logically separated into four distinct banks, each of which may comprise one |or
more meinory words<Aldgical memory map is given in Figure A.1. See ISO/IEC 18000-63 for details| A
general dgfinition of\the memory banks follows.
a) Reserved memory (MBO0O) shall contain the kill and access passwords.
b) UIl menory (MBO01) shall contain a CRC-16, PC bits and a code, i.e. a UlI, that identifies the object|to
which the tagis or will be attached. See Figure A.Z.

c) TID memory (MB10) shall contain an 8-bit ISO/IEC 15963-1 allocation class. TID memory shall
contain sufficient identifying information for an Interrogator to uniquely identify the custom
commands and/or optional features that a tag supports, and to be compliant to this document,
contain a unique serial number.

d) User memory (MB11) allows user-specific data storage. The storage format described in
ISO/IEC 15961-3 and ISO/IEC 15962 defines the memory organization. The presence of data in user
memory in MB11 shall be indicated by the presence of a binary “1” in the 0x15 PC-bit. A binary zero
in the 0x15 PC-bit shall indicate that there is no user memory at MB11 or that there is no data in
MB11. Further information on MB11 can be found in this annex and ISO/IEC 18000-63.

14
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A.4 Protocol control bits

The PC bits contain physical-layer information that a tag backscatters with its UIl during an “inventory”

op

eration. There are 16 PC bits, stored in MBO1. See Figure A.2.
le 16 bits >l 16 bits »le 0 to 496 bits in 16-bit words ,
! 2 bytes ! 2 bytes ! 0 to 62 bytes in 2-byte blocks /
i //
ool [T TTTTTTTTTTT forfuol [1 Taafushefurfus] T TTT T ffeel TT77TTTTT IZI’f’UI I
. . ero fill to
< CRC > UII/EPC; [SO:AFI ple [SO:UII ple 16-bit—p]
Length GS1:Attribute GS1:EPC boundary
i i
A AA 7/ 7/
4—PC bits >

A
T}

formats. When bit 0x17 is set to a “0,”, the EPC Identifiex encoding is as per the GS1, EPC
Standard (TDS). When bit 0x17 is set to a “1,”, the UII encoding is as per ISO/IEC 15459-1 for i
transport units, ISO/IEC 15459-4 for individual products and product packages, ISO/IEC 15
inflividual RTIs and RPIs and preceded by an appropriate ISO/IEC 15961-2 AFI.

Tqg

— Standard toggle (T): 0, for GS1 / 1, for [SQ
— XPC indicator (XI): 0, for no / 1, for yes

5 Encoding of Memory Bank 01 unique item identifier

e standard T, the bit at memory location 0x17, of MBO1 is the switch between ISO format:

show an example, encoding of a productgs’ shown. Transport units will be identically

——— MB11 (user memory) available (UM1):-0, for no / 1) for yes

Figure A.2 — ISO/IEC 18000-63 and ISO/IEC 18000-3, Mode 3 structure of Memory Bank 01

and EPC
Tag Data

Individual
459-5 for

encoded

except for the AFI and the DI used. A linear-bar code symbol encoding the data providing unlique item

identification comprises the DI, IAC, CENVand SN. An example of such a unique item idertification
represented in a Code 128 linear bar code is shown in Figure A.3. This barcode can be the badkup to an
RKID tag.
Figure A.3 is encoded with the following data.
NQTE The specific DI used-in this example does not mean that other DIs cannot be used. Any applicable DI
frgm ISO/IEC 15418 and ANSI'MH10.8.2 can be used.
—{ DI = 25§
—{ I[AC =_<{UN (DUNS)
— CIN-w¥ 043325711
— &SN = MH8031200000000001
Figure A.3 — Code 128 encoding of “25SUN043325711MH8031200000000001”
15
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When encoded onto an RFID tag, the AFI will be added to the data structure.

— AFI = 0xAl
— DI = 25§
— IAC = UN (DUNS)
— CIN = 043325711
— SN —MHB631+266666600061
A complgte data structure for an RFID tag, using the information defined above, will pe
0xA125SPUN043325711MH8031200000000001, and the data is represented in MBO1 as .shewn |in
Table A.2
Table A.2 — MBO01 structure of AFI and UII using 6-bit encoding
Informatjon AFI=0xA1l 5 S u N 0 4 3 3
Binary 1010 0001 110010 110101 010011 010101 001110 110000 110100 110011 | 110011
Informatjon 2 5 7 1 M H 8 0 3 1 2
Binary 110010 110101 110111 110001 110001 001101 001000 111000 110000 110011 110001 | 1100010
Informatjon 0 0 0 0 0 0 0 0 0 1 EQ|,
Binary 110000 110000 110000 110000 110000 110000 110000 110000 | 110000 | 110000 | 110001 | 100001
When UTJF-8 encoding is used, it is represented in MB01 as shown in Table A.3.
Tlable A.3 — MBO01 structure of AFI and UII using ISO/IEC UTF-8 encoding and DIs
Information AFI = 0xAC 2 5 S U N 0 4
Binary 1010 1100 00110010 00110101 01010011 01010101 01001110 00110000 00110190
Information 3 3 2 5 7 1 1 M H 8
Binary 00110011 00110011 00110010 00110101 00110111 00110001 00110001 01001101 01001000 | 00111040
Information 0 3 1 2 0 0 0 0 0 0
Binary 00110000 00110011 00110001 00110010 00110000 00110000 00110000 00110000 00110000 | 00110090
Information 0 0 0 0 1 EOp
Binary 00110000 001100086 00110000 00110000 00110001 00000100
A.6 Geperal infotmation on encoding data in MB11 - User Memory
To indicate data resides in MB11 (User Memory), the bit at memory location 0x15 of MBO1 is set t¢ a
“1,”. The ptateofithe standard T does not imply format information for MB11 because users may chogse
to implement"EPC encoding for MB01 and ISO encoding for MB11; for example, in cases where MBp1
is read by refailers and MB11 bv industrial consumers The reverse pnr‘nding ISO in MB0O1 and EPClin
MB11, is also possible.

To avoid confusion between the structures defined herein and those defined in ISO/IEC 15962, MB11
shall declare its access method and format.

16
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A.7 Encoding and decoding of data in MB11

A.7.1 Encoding process

A.7.1.1 6-bit encoding

The encoding steps are:

a)

Starting with a valid ISO/IEC 15434 message using ANSI MH10.8.2 Data Identifiers, strip “

G¢” from the front and “R¢ EQ.” from the end.

2023(E)

[)>Rs06

T}

.7.1.2 UTF-8 8-bit encoding

e encoding steps are:

NOTE The quotes and spaces that are used to separate the ISO/IEC 15434 data characters;,
following, are not present in the actual datastream; they are shown for purposes of different
clarity only.

If the resulting data contains the pattern “Rg 06 G;” anywhere, the four-¢haracter cor
should be replaced with the single character “Rs” everywhere it exists. This occurs wher
“06” record envelopes are used, for example, when describing subassemblies of a complex

Convert the resulting data characters into their 6-bit code value using Table A.1.

Add a 6-bit “EQ;” pattern from Table A.1 (“100001”) to the ¢end of the bit pattern afte
encoded data character. Add padding bits as needed in the form “100001”.

Lay out the 6-bit characters as bits and group them inta 8*bit bytes such that any mismatck
the data and an 8-bit boundary occurs in the last 6-bit padding bits pattern added in e).

Delete any bits of the last padding bits pattern that may be in a last, unfilled 8-bit byte.

Determine the number of bytes. Convert the count into binary and encode explicitly as
byte-count indicator.

Encode the DSFID, Precursor, data byte-count indicator, data, "EOT" and padding bits (if]
memory.

above and
iation and

hbination
| multiple
part.

r the last

between

the data

any) into

Starting with a valid ISO/IEC 15434 DI message, strip “[ ) > R¢ 06 G¢” from the front andl “Rg EO,”

from the end.
List every data character into its UTF-8 code value using ISO/IEC 10646.

When g€n€oding multiple “06” format envelopes (e.g., to represent a message containin
"recerds"” from the same data format in order to describe the subassemblies of a comp
redydce each internal ISO/IEC 15434 sequence “Rg 06 G5” indicating a new "record” to a §
character.

g several
lex part),
ingle “R¢”

d)

f)

Encode an “EQ” pattern after the last encoded data character.

Determine the byte number that contains the last bit of the “E0;” character, convert the decimal

count to binary and encode explicitly as the data byte-count indicator.

Encode the DSFID, Precursor, data byte-count indicator, data, “60;” and padding bits (if
memory.

© ISO/IEC 2023 - All rights reserved
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A.7.2 Decode process using 6-bit or UTF-8

A.7.2.1 6-bitdecoding

The decoding steps are:

a) Examine the DSFID and Precursor bytes and verify that they are equivalent to “0x03 0x46”.

b) Process the next 8 bits and convert the resulting data-byte-count-indicator to a decimal value to
determine the number of bytes containing data.

c) Whelll using 6-bit encoding; starting with the next bit, group the following bits into character i
sets from the 6-bit code table and continue until the number of bytes containing data has'be
parséd.

d) Assign data characters according to Table A.1 and delete all complete and in¢omiplete “EQ
chargcters from the end.

e) Forapy encoded “R¢” character that is not immediately followed by “06” and a<%” character, expa
the «f Su tO uRS 06 GSnl

f) Add[)>R506 6" to the beginning of the transmission and “Rg EO” at'the end.

NOTE The quotes spaces shown in the data string, above and followiing, are there for differentiation ajnd
clarity only and is not part of the encoded data content.

g) Tran$mit the entire ISO/IEC 15434-compliant message.

A.7.2.2 |UTF-8 8-bit decoding of ISO/IEC 15434 messages with ANSI MH10.8.2 Data Identifiers

The decofling steps are:

a) Exanjine the DSFID and Precursor bytes and‘verify they are equivalent to “0x03 and 0x76”.

b) Detefmine the byte count by reading and-interpreting the byte-count byte.

c) Read|the next sequence of bytes s the number of bytes read this way matches the byte-count frd
the previous step.

d) Convprt these bytes into characters using UTF-8 from ISO/IEC 10646.

e) Delete the “E0;” charactér and any padding bits from the end.

f) Forapy encoded “®g%character that is not immediately followed by “06” and a “G5” character, expa
the «ff Su tO uRS 06 GS”.

g) Add[)>Rs06G.” to the beginning of the transmission and “Rg EO” at the end.

h) Tran$mit the entire ISO/IEC 15434-compliant message.

A.8 Encoding and decoding example

A.8.1 Translation and encoding procedure from ISO/IEC 15434-based data to Access
Method 0 Data Format 3

To prepare a typical DI input message in ISO/IEC 15434 format for encoding using ISO/IEC 15962 Access
Method 0 Data-Format 3, the following steps are performed.

a) Verify that the input message is a valid ISO/IEC 15434 DI-based message.

b) The DSFID indicating Access Method 0 and Data Format 3 is encoded.

18
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The leading message envelope characters “[ ) > R; 06 G¢” and the trailing “Rg EO,” are discarded.

NOTE Spaces and quotes have been added to the data elements above for differentiation and clarity

only. They are not part of the data to be encoded.

The data is encoded into 6-bit codewords from Table A.1 or 8-bit words using UTF-8 from

ISO/IEC 10646.
Add an EO; character at the end of the datastream.

Add part or all of an EQ to fill the last data byte, if necessary.

Al

Encode the DSFID, Precursor, data byte-count indicator, data, EO and padding (ifmeéded) into

memory.

8.2 Decoding and translation procedure from Access Method 0 Data,;Format 3

IEC 15434 data

to IS0/

The system will see this information as ISO/IEC 15434 6-bit or 8-bit DI-based-data by reading the DSFID

byjte.

a)| The system discards the DSFID, Precursor and data byte-countindicator at the beginning.

b)[ The encoded bytes are parsed into 6-bit or 8-bit codes as defined by the DSFID, discardinjg any pad
bits and the encoded EO character, and then into data agcording to Table A.1 or the UTF-8|encoding
set.

c)| The system adds “[) >R 06 G” to the beginning ofithe transmission and “Rg EO;” at the end.

NOTE Spaces and quotes have been added to.the data elements above for differentiation gnd clarity
only. They are not part of the data to be decoded:

d)| The system transmits the entire ISO/IEC"15434 compliant message.

e)| Optionally, the receiver may wrap'the entire ISO/IEC 15434 message in an OID format as a single
data object.

A8.3 Data encode and decode example

A.B.3.1 Example data

This example engodes ISO/IEC 15434, DI-based data in an application with a manddtory EO;

reguirement.

D>Rs065¢25SUN043325711MH8031200000000001641T1107806,Q216,4LUSREO

The data.on the tag from the above message is as follows (with DIs bolded - bold used for clafity only):
25SUN043325711MH80312000000000016:1T1107806:Q216:4LUSEQ

where

— Ul =25SUN043325711MH8031200000000001

— LOT=1T110780

— QTY=Q21

— Co0 =4LUS

© ISO/IEC 2023 - All rights reserved 19
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A.8.3.2 Data to bit conversion

There are 51 6-bit characters (50 plus EO), which translates to 39 data-bytes. There is a need to fill six

trailing bits for byte alighment, so in this case, an entire EO character is encoded. See Table A.4.

Table A.4 — ISO/IEC 18000-63 and ISO/IEC 18000-3, Mode 3 Structure of Memory Bank 11 when
using 6-bit code values

Pre- Data
. DSFID = byte-
Information cursor = y 2 5 S U N 0 4 3 3 2 5
0x03 count =
UXT0
0x27
Binary 110000 | 110000 | 110000 | 110010 | 110101 | 010011 | 010101 | 001110 | 110000 | 110100 | 110011 | 110011 | 110010_{ 1101p1
Informatipn 7 1 1 M H 8 0 3 1 2 0 0 0 0
Binary 110111 110001 110001 | 001101 | 001000 | 111000 | 110000 | 110011 | 110001 | 110010 | 110000 | 110000 4= $10000 | 1100p0
Informati¢n 0 0 0 0 0 0 1 Gg 1 T 1 1 0 7
Binary 110000 | 110000 | 110000 | 110000 | 110000 | 110000 | 110001 | 011110 | 110001 | 010100 | 110001 | 110001 | 110000 | 11011
Informati¢n 8 0 Gg Q 2 1 Gy 4 L U S EOp pad
Binary 111000 | 110000 | 011110 | 010001 | 110010 | 110001 | 011110 | 110100 | 001100 | 010101 |[.010811 | 100001 | 100001

When using UTF-8 encoding, refer to Table A.5.

Table A.5 — ISO/IEC 18000-63 and ISO/IEC 18000-3, Mode 3 Structure of Memory Bank 11 when
using UTF-8 encoding
Data byte-
Informatign | DSFID | Pre-cursor| ™/ 2 5 S U N 0 4 3
=0x03 =0x76
= 0x33

Binary 00000011 01110110 00110011 00110010 00110101 01010011 01010101 01001110 00110000 00110100 | 00110911
Informati¢n 3 2 5 7 1 1 M H 8 0 3

Binary 00110011 00110010 00110101 00110111 00110001 00110001 01001101 01001000 00111000 00110000 |00110911
Informati¢n 1 2 0 0 0 0 0 0 0 0 0

Binary 00110001 00110010 00110000 00110000 00110000 00110000 00110000 00110000 00110000 00110000 | 00110900
Informatign 0 1 Gy 1 T 1 1 0 7 8 0

Binary 00110000 00110001 00011101 00110001 01010100 00110001 00110001 00110000 00110111 00111000 | 00110900
Informati¢n Gg Q 2 1 Gg 4 L U S (O

Binary 00011101 01010001 00140010 00110001 00011101 00110100 01001100 01010101 01010011 00000100

A.8.3.3 |Complete contents of user memory (MB11) for 6-bit encoding

Using th¢ Access Method 0 Format 3 encoding, including a DSFID, ISO/IEC 15434 Precursor by
39 bytes |of data_{cogmpressing 51, 6-bit characters including the £O;), and six pad bits, the final
encodatidn in hexadecimal is:

034627 [B.54D53B0D33CF2D77C71348E30CF1CB0C30C30C30C30C317B1531C70D

C1 E4 72 €5EP-665538-6%

A.8.3.4 Transmitted data

The header characters and the “R¢ EO;” are reinserted into the message. The following data string is
transmitted from the reader:

D>Rs066425SUN043325711MH8031200000000001641T1107806Q216,4LUSREO

A.8.3.5 Encoding the data into a 2D barcode symbol

When encoded in a 2D barcode symbol, the output will be identical. Figures A.4 and A.5 show what the
encoded 2D barcode symbols will look like.

20
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Data to be encoded: [)>R;066,25SUN043325711MH80312000000000016,1T1107806,Q216,4LUSRGEO.,

Figure A.4 — QR code encoding the contents of an ISO/IEC 15434 message

[)>R;066,25SUN043325711MH8031200000000001641T11078065Q216,4LUSRGED

Figure A.5 — DataMatrix encoding the contents of an ISO/IEC 15434 message

D>Rs066,25SUN043325711MH8031200008000001641T11078064Q216,4LUSREO

A.B.3.6 Example extension using non-ASCII data

When encoded into a 2D bar code;thé users of this document shall be aware of the encodling and/
or| character set used on the compiiter system on which the application will be used. There may be
inftances where this document.is'used and the encoding and/or character set used within the system
can possibly not be the UTF¢8,character set. In those cases, the user of this document shall copsider:

a)[ to use AIM Extended Channel Interpretations (ECI) to specify the encoding of data whi¢h will be
encoded into a 2Dbar code; or

b)[ to use and/¢orychange to the UTF-8 character set on all of the computer systems whidh will be
involved ifithe application.

THe encodeand decode example of A.8.3 is extended to include Chinese characters present in the UTF-8
chiaracter'set. The data is encoded in UTF-8 on RFID.

NOTE Further revision of ISO/IEC 15962 can offer the ECI tool for RFID.

The additional data element includes a Chinese vehicle licence plate number, as follows:
Data to be added to the data stream: 7J¥Z7C59#
where
“7]” = data identifier for a vehicle licence plate
— “BE77C59#” = licence plate data
The example data is:

[)>Rs066,25SUN043325711MH80312000000000016,7]477C593#REO,,
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NOTE

What can appear to be spaces in front of and behind each Chinese character is misleading, they are
just spacing needed to accurately represent the character.

UTF-8 is used to encode the licence plate data in an RFID-Tag. The result of UTF-8 encoding of the data

are 11 bytes (hex notation), as shown in Table A.6.

Table A.6 — Byte stream of licence plate data when using UTF-8 encoding

Data L) Z 7 C 5 9 e
Valuein HEX | E7, B2,A4 | 5A | 37 | 43 | 35 | 39 | E6, B8, AF

Notice that the two Chinese characters are represented by 3 bytes each.

When eng

oding the above data into an RFID tags the resulting tag data is shown in Table A.7

Table A.7 — ISO/IEC 18000-63 and ISO/IEC 18000-3, Mode 3 Structure of Memory'Bank 11 when
using UTF-8 encoding and non-ASCII characters
Data byte-
Informatjon | DSFID | Pre-cursor| == o S 2 5 s U N 0 4 3
=0x03 =0x76 _
=0x33
Binary 00000011 01110110 00110011 00110010 | 00110101 | 01010011 | 01010101 |¢01091110 | 00110000 | 00110100 | 001100f1
Informatjon 3 2 5 7 1 1 M H 8 0 3
Binary 00110011 00110010 00110101 00110111 | 00110001 | 00110001 0001101 01001000 | 00111000 | 00110000 | 0011001
Informatjon 1 2 0 0 0 0 0 0 0 0 0
Binary 00110001 00110010 00110000 00110000 [ 00110000 | 0011Q0Q0y,* 00110000 | 00110000 | 00110000 | 00110000 [ 001100p0
Informatjon 0 1 Gy 7 ] 1 y/ 7 C
Binary 00110000 00110001 00011101 00110111 | 01001010 {\11100111 | 10110010 | 10100100 | 01011010 | 00110111 | 010000f1
Informatjon 5 9 Vi EQ
Binary 00110101 00111001 11100110 10111000 | 10101111 | 00000100
NOTE The Roman characters are encoded in*8-bits characters and the CJK Unified Ideograph characters|in
24 bits as shown in Table A.6.
To encodg¢ this message in a 2D bar code, ECI is used to flag the efficient GB18030 encoding.
The data | Z7C59%#", encoded in-GB18030, results in the bytes (hex notation) as shown in Table A.8
Table A.8 — Byte Stream of licence plate data when using GB18030 encoding
Ddta ! y/ 7 C 5 9 s
Value in HEX D4, C1 5A 37 43 35 39 B8, DB
Notice that the twoe Chinese characters are represented by 2 bytes each. Compare this to Table A.6.

Following

F the 'AIM ECIs protocol, the data which will be encoded into a 2D barcode symbol is:

\000032[)>R;066;25SUN043325711MH803120000000000167] #27C594:R EO,,

The resulting code is shown in Figure A.6.
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Figure A.6 — QR code encoding the contents of an ISO/IEC 15434 message

\000032[)>R;066,25SUN043325711MH8031200000000001647] 5 Z7C59#EREQy

A8.4 Ull-bitstream encoding examples

The examples in Table A.9 are provided to illustrate the data element encodings as defined ih Table 1,
showing encoding the different SN-Types defined in Table 3. All the examples use:

An UlI length of 96 bits (the PC-Len in the PC bits is set to 6).
IAC+CIN ="QC1234".

TID, where used, is "E201:2345:6789:ABCD:EF00:12345" depicting the 96 bits of the TID.

NOTE1 The “Product” data in Table A.9 to A.11 consistof IAC, CIN, SN. Bold and italics characters dre used to
enjphasis the parts of the message. They are not part of the encoding process.

Table A.9 — UII Bit-stream encoding examples — SN only

Example UIl-Type - | SN-Type- | MBO1-DSFID- | MB11-DSFID- | IAC+CIN -hex-| MB11-Word- UII-SN 440 binary
humber binary binary flag - binary flag - binary 40 bits Count - hex bits ajailable
1 0001 00 0 0 8098:0004:D2 00 Hex: 00(D:4678:26
Product: QC1234222722086
5 0001 01 0 0 8098:0004:D2 00 Hex: 00(D:4678:26
Product: QC123430LPGM
Binary:001101
001009 111000
0001 10 0 0 8098:0004:D2 00 110009 110011
110001 1000
3 Hex: 344E:30CF:18

Rroduct: QC1234MH8031

NOTE

EQy.
0001 | 11| 0 | 0

Product: QC1234E20123456789ABCDEF0012345
4 UII proprietary data: 000D:4678:26

NOTE UII-SN is omitted. The remainder of the 96-bit UlI (tag) is used for proprietary data, in this case 40 bits. The UII
Length can be shortened to only contain the data element UII-Type to IAC+CIN, which is 3 words. The MB11-Word-Count,
when excluded through the length termination, will default to 0.

The example 6-bitencoding in Table A.2 is used for the 6 SN characters. The UII-SN is terminated with afp incomplete

| 8098:0004:D2 | 00 |_Hex: 00dD:4678:26

Only 40 bits of UII data is available in a 96-bit tag (96-bit UII), which may be enough for proprietary
data, like a date or batch. It is typically not enough for a DSFID, in which case a larger memory tag
should be used. The MB01 DSFID-formatted data is illustrated in Table A.10, in an abbreviated form to
show the encoding method.
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Table A.10 — UII Bit-stream encoding example — TID with UII data

UIl-Type - SN-Type- | MB01-DSFID- | MB11-DSFID- | IAC+CIN - hex | MB11-Word- MBO1 DSFID UIl data - 32 bits
binary binary flag - binary flag - binary - 40 bits Count - hex - hex
0001 11 1 0 8098:0004:D2 00 03 01234:CDEF

Product: QC1234E20123456789ABCDEF0012345
MBO01 data DSFID: 3
MBO01 data: 0123:CDEF

Table A.11 illustrates MB11 DSFID formatted data. The data in Table A.4 is 39 data-bytes which

requires [LO 16-bit words. The MB11-Word-Count 1s therefore set to 0x0A. The DSFID format indicates
an ISO/IKC 15434 message format. The IAC+CIN+SIN part is therefore shown in text with thelMB[11
data as a pingle message separated by G.
Table A.11 — UII Bit-stream encoding examples — SN only
UIl-Type SN-Type - | MBO1-DSFID- | MB11-DSFID- | IAC+CIN - hex- | MB11-Word- |UII-SN £40 bits th’.ll da.tt‘;
binary binary flag - binary flag - binary 40 bits - hex Count - hex available- hex | 5 arﬁggl‘gl a
0001 00 0 1 8098:0004:D2 0A 000D:4678:26 | See Table A4
Product: QC1234222722086651T11078064Q21644LUSEO,

NOTE 2 | The bold underlined data in Table A.11 denotes Dls.
24
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Annex B
(informative)

Differentiation within the layers

BJ1 Business processes

B{1.1 General

Bysiness processes such as the examples described in B.1.2 to B.1.15, are illustrative-of the applications
envisioned by this document. It is not meant to be an exhaustive list.

Bf1.2 Acquisition

Ordering, including the identification of relevant specifications and requirements, can be facilitated by
referencing the item's original acquisition data using the RFID tagis thique ID as a database kgy.

B1.3 Shipping

Where items can have different configurations or capabilities, such as with computer software loads
thpt differentiate items with otherwise identical fofrin) fit and function, such items can pe issued
arld shipped with the tag read providing assurancé’that the correct item was shipped. This level of
ndn-intrusive tracking and tracing can serve as afront end to higher level in-transit visibflity RFID
applications.

B[l1.4 Receiving

Ng@n-intrusive collection of receipt.data can shorten data collection times, in support of atltomated
inyentory management systems and provide an electronic transaction of record much earlfer in the
prpcess. Earlier knowledge ofton-hand inventory can reduce stock outs and the need for ¢xpedited
premium transportation.

B/1.5 Cross-docking

Infaddition to recarding inbound receipts and outbound shipments, tagged items can be sorfed. Many
itgms will have-éxterior marking (tagging) that are used in lieu of reading the product tag.

Bfl1.6 Work in process

Uded.to'\track individual components and the final assembly (bill of material) and to monitor any item
thiréugh a fabrication or manufacturing process.

B.1.7 Maintenance

Related to work in progress and differentiated in that it covers functions prior to and subsequent to the
actual work. This includes fault analysis, identification, preparation of packing and packaging.

B.

1.8 Inventory control

Item level serialization yields a granularity of visibility that supports the management of individual
items. This allows data collection, tracking and tracing of individual items and selection at point of
issue.
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B.1.9 Disposal

Identification of items that have recycling or other disposal requirements.

B.1.10 Picking and put-away

Selection of items from a package or transport unit prior to placement into shelf stock in a warehouse
situation or other storage situation where a specific asset is desired or knowledge of the specific item
selected is required for issue.

B.1.11 Pjck and place

Pick and [place is the selection of items from shelf stock in a warehouse situation or other storage
situation where a specific asset is desired or knowledge of the specific item selected is required incidgnt
to the plafement of the item into or onto another asset incident to a manufacturing or assgnibly procefs.

B.1.12 Sortation

Sortation|is a process that places individual items into groups based upon some'seléction criteria, often
performed at speed.

B.1.13 Identification

Processthatis aninherent partof each of the functions set out above,Itallows the positive differentiatipn
of an iten} consistent with the business process in use. Identification can be at the discrete item level for
serialized products or by commodity for non-serialized produets. Identification is often the underlyipg
base prodess that enables the other uses of the tag.

B.1.14 Network topology

Network fopology can be used to identify discrete.nodes or locations on a network.

B.1.15 Cpnfiguration management

Discrete [identification of the individual component items that comprise a higher assembly. This
componeht data can be tiered to covéreach of the multiple levels of configuration (e.g. the circuit boajrd
inside the radio installed in the cetnmunications suite of an aircraft).

The multjtude of different business processes circumscribed by the supply chain will employ distinctly
different groupings of functiens and processes outlined above. The reading, writing or erasing of dqta
to/from 4 tag is intended, to effect identification and data capture about the product and the procgss
involved and shall be {ntegrated into business processes as required by the business process owner.

B.2 Lot/batch versus serial number versus product identification only

Just as diffefent business processes have varying data requirements, different items will have varying
identification requirements. Use of structured or intelligent serialization schemes include additional
data such as part number or lot number in the serialization scheme and should be avoided whenever
possible. This means ideally that the serialization is unique within the enterprise.

The lowest level of identification will be product ID only. Lot and batch type items shall be marked
with the product ID of the item and the lot or batch of that item that this particular item belongs to.
Serialized items shall be marked with a unique serial number in conformance with the appropriate
clause of ISO/IEC 15459-2, which details the differing methods of serialization that provide unique
identification.

The need to identify an item at each level is not absolute. Many items are manufactured, sold, and used
at the commodity level. Examples are sand, coal and bulk liquids. These items may be marked at the lot
level or simply as a generic commodity.
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Medicines are typical of the type of item that is manufactured and managed at the lot level but sold
and used at the item level. Thus, a particular dosage of medicine will require unique identification
of that dose and the ability to reference that back to the original manufacturing lot. The unique item
identification therefore requires associated information, in this case, a reference to the lot.

B.3 RTI / RPI characteristics

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

Individual transpnort units are identified hy 2 chipmnnf control number (QQ(‘(‘ or "I"_cn ies ANSI

MH10.8.2 Data Identifier).

— Beyond unique identification, the transport unit may also be the source of information pbout the
environmental condition of the unit or package. This includes, for example, data)on temperature,
humidity, shock and other physical characteristics.

—{ The RTI/RPI may be used more than once.

—{ The same RTI/RPI can be used by different users and/or for différent or multiple shipments at
different moments.

— The content of the RTI/RPI may consist of tagged (packed) ptroducts and/or non-tagged|(packed)
products.

—{ The RTI/RPI has a value of its own, not directly and necessarily derived from the prodyict that it
contains.

—| The possibility to have selective access to the datd 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@escribed as follows:
—{ The manufacturer produces the product.

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

—| Packed productstare packed in RTIs (multiple and different products can be included in|one RTI).
Small RTIs (crates, trays, boxes, barrels) are stored on large RTIs (pallet and/or roll cpntainer).
Possibly pretected/secured/covered by RPIs.

—{ RTIs areyplaced in transport vehicle (truck, boat, train, aeroplane) for direct transport td end user
(mostly industrial) or regrouping in distribution centre (retail). Possibly protectedfsecured/
coveéred by RPIs.

DL L/ DDL - b 1 1 1 L - B .} dnn | | £a11 | PR B R | dun de
— JAN lb/ NS AdITTCUIITULCU dllU CLAdll UT Lpdl lell_y) culpucu dlIIU TCIITNICU dU UISUT TUULIUIT CCIILI C.
— 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 (packed)
products.
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B.4 RTI/RPI management functions

B.4.1 General

The relevant functions in RTI/RPI management and logistics are the RTI/RPI supplier, dispatcher,
receiver and service providers. RTI/RPI suppliers own the RTI/RPI, control an RTI/RPI pool and make
them available for use by dispatchers (RTI/RPI supplier and pool operator are used as synonymous
terms).

— The RF tag associated with the transport unit is written to or read from as part of one or more of the

B.4.2 F

A compar

folloy
— b

— 4

disp4
good
distr

recei
servi

servi
adep
disp4

a bev]
supp

aret
recei

an RI

ving business processes:

uilding a transport unit;

ssembly of the next higher level in the supply chain:
— shipment,

— in transit,

- cross-docking,

— in-check/receipt,

— de-aggregation of the transport unit;

tchers use RTIs/RPIs in the distribution of their goods;sdispatchers fill empty RTIs/RPIs w
5 and hand over filled RTI/RPI to receivers; dispatchers can be fillers, brand manufacture
bution centres, consolidation points, etc.;

vers receive RTIs/RPIs from dispatchers and*make these items available for collection
ce providers; receivers can be retailers, distribution centres, consolidation points, etc.;

ce providers collect RTI/RPI from receiver and are responsible, in the case of items subject
osit, for refunding this deposit and make the sorted RTI/RPI available to RTI/RPI suppliers
tchers.

nlfilling functions
y can fulfil more than.one of these functions, for example:

erage producer can use his own crates for bottles; in this case, the producer acts as an RTI/R
ier and a dispateher;

il distribution centre (RDC) sends received units to its outlets; in this case, the RDC acts a
rer as well/as a dispatcher;

DC€an sort and collect empty crates after use; in this case, the RDC acts as a receiver ang

Pl

b d

| a

servi

ceprovider;

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

B.5 Consumer products versus industrial/government

Personal privacy considerations present a unique set of considerations for consumer products as
opposed to products that remain exclusively in the industrial/government sectors.
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Backup in case of RF Tag failure

2023(E)

human readable interpretation of Unique Item Identifiers is not used, then human readable t1
required.

D/IEC/TR 24729-1 shows how to encode within a 2D barcode symbol everything’that is in i
hat is most likely needed, however, is to encode the same data in a 2D barcode symbol and
qat a host computer receives the same information, regardless of media-Fhis is accomplish
bans contained in Annex A.

bs on products. An additional level of backup of human readableinterpretation may be cong
2 Human readable translation
human readable translation of Unique Item Identifie¥s is not used, then human readable inter

RI) is required.

may not contain data semantics. Humamreadable translation should be used when space cq
privacy considerations do not permit thre use of human readable interpretation.

coded data as set forth in Annéx A.

neral Specifications (for GS1 applications).

e uSe'of human readable information is strongly encouraged for data that is critical to the
sale and shall function as the first backup in the event that the RFID tag is unreadable/n

anslation

in RF tag.
RF tag, so
ed by the

D standard two-dimensional symbols (e.g., Data Matrix ECC 200;7QR code, or PDF417) efcoded in
conformance with ISO/IEC 15434 and ISO/IEC 15418 should be cdnsidered as a primary bac

kup to RF

idered.

pretation

and may
nstraints

jon of the

e use of data titlestshall be as specified in ANSI MH10.8.2 (for ISO-based applications) of the GS1

tem's use
isleading

for any reason. At the product marking level trading partners shall agree upon a linear symbol, such as
Code 128, as described in ISO/IEC 15417 or, EAN/UPC, as described in ISO/IEC 15420. Trading partners
shall agree upon the 2D barcode symbol to be used, such as Data Matrix, as described in ISO/IEC 16022
or, QR code, as described in ISO/IEC 18004.

If optically readable media is used, the documents appropriate to the Layer, as shown in Figure C.1,

sh

all be used.
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Layer 5
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Figur¢ C.1 — Layers of supply chain standards for bar codes and two-dimensional symbols
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Tag operation

2023(E)

D

Th
fa
fo

N(
T}

1 Environmental considerations
e operating environment will vary significantly by location. A description of various,envi

Ctors associated with RFID can be found in ISO/IEC/TR 18001. Consideration will.be giy
lowing general parameter set as derived from the product user community:

TE Health and safety regulations can apply.

a

e-performance of passive RFID (range and rate) can be adversely affected by the presence

the product RFID tag must function properly in the temperature range from~40 °C to +70
be able to endure for a specified period of time harsher conditions in the.range =50 °C to -

humidity 95 %;

warehouse construction, including racking;

transportation mode;

speed and direction of movement of tag relative to reader;

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

read distance;

write distance (if applicable);

electromagnetic interference from motors, fluorescent lights, other spectrum users;
electromagnetic characteristicsof the tagged item;

shape and size constraints.on antenna, and any requirement to decouple antenna from tag

form factor constraints in terms of size, shape, resistance to pressure, temperature,

onmental
en to the

C; it must
L85 °C;

ged item;

moisture,

cleaning and contaminants (dust, oil [natural food, petroleum and synthetic], acids and alkalis);

method of attaehment of form factor;

resistance'@f readers to heat, moisture, impact damage.

p of metal

used to reduce interference.

g can be

If the process requires read rates in excess of 200 tags/sec sequentially, parallel readings should be
considered.

D.2 Air interface

Product RFID tags shall operate in either one of two frequencies ranges and comply with the appropriate
parts of the ISO/IEC 18000 series. With agreement between trading partners either ISO/IEC 18000-63
or the ASK air interface of ISO/IEC 18000-3 Mode 3 may be used. It is recommended that tags supporting
ISO/IEC 18000-63 also be able to support ISO/IEC 18000-3 Mode 3.
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D.3 Real-time clock option

A real-time clock shall be included with product tagging RFID tags that are sensor equipped and
where the application requires a time stamp. The accuracy of the time compared to actual coordinated
universal time (UTC) shall be no worse than +5 s/d. The representation of time shall be UTC (“Z” - Zulu)
and formatted as described in ISO 8601-1, namely, yyyy-mm-ddThh:ssZ, e.g. 2012-01-01T14:55Z. When

time is re

presented, the character “T” serves as the delimiter between “dd” and “hh”.

D.4 Safety and regulatory considerations

Safety aj;l regulatory requirements of the country where the technology is used can apply te,ta

interrog
assisted)
explosive

appropriz
NOTE

ors and antennas conforming to this document. The use of passive or semi-passive (batte
RFID tags shall also be restricted in hazardous environments, such as near~orvarou
s or flammable gasses, unless these devices have been certified as safe for(such use

ite authorities.

National safety and regulatory requirements can apply to tags conforming to this)document.

D.5 Tagrecycling

All tags a
In this re
supply ch
implicati

The recyj
materialg
recycling
tag recyc

Attention
details or

D.6 Ta;

Technolo
product t
themselv
items.

[tached to the product may be used to facilitate the recycling of the product and the tag its¢
Epect, it may also be feasible to reuse the tag after reprograitiming without compromising t
hin data structure. The exactimplementation depends onfhe cost of the tag and environmen
ns of reuse/recycling.

clability of product tags described in this document is dependent upon the compong
used in the individual tags. The tag manufacturer shall clearly mark product tags w

ability can be found in ISO/IEC/TR 24729-2.
this command). If the tag has been(“permalocked”, the tag will not be able to be reused.

5 reusability

bically, all RFID tags aretheoretically reusable. Because of the unique identification aspects

s, product level tags are generally not reusable for commercial retail items and commod

High value and missien critical items may utilize higher functionality tags (read/write, larger memo

and poss
marked v
return. P
and user

bly sensors) whose cost may justify their reuse. Tags intended for reuse shall clearly

S,
ry
hd

by

If.
he
al

nt
th

instructions or an appropriate logo to assistin the proper disposal of the tag. Guidelines for

must be paid to whether or not the tag has been “permalocked” (see ISO/IEC 18000-63 for

of

hgging, the permanefit nature of the physical attachment of the tag and the low cost of the tdgs

ty

'y,
be

Fith appropriate human readable characters or logos to enable identification, reclamation a

meémory banks have been cleared.

hd

[ior‘to reuse, reusable tags shall have their headers checked for data integrity and that the \IIII

Attention must be paid to whether or not the tag has been “permalocked” (see ISO/IEC 18000-63 for
details on this command). If the tag has been “permalocked”, the tag will not be able to be reused.

D.7 Taglocation and presentation

Guideline

32

s for tag location and presentation can be found in ISO/IEC/TR 24729-1.

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=149e713cb93e4f6448026ca6777b224c

ISO/IEC 17360:2023(E)

D.8 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, shall be considered in mounting the RF tag to minimize disturbance of the RF
signal.
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Annex E
(informative)

Returnable packaging items

E.1 Geperal

The congepts returnable, reusable and recyclable are frequently used interchangeably; \though
conceptugplly they are quite different. A key underlying concept of difference is ownership.(Returnalle
items mdintain the original ownership, while the ownership of reusable and recyclable items]is
transferrpd between parties. Figure E.1 shows a consumer lifecycle that explains the differences.

Product
package

Entity

| —
5/ (item, product)
Manufacturer !-l 111 fl R\ \
L= ﬁ B Recycle [a
i 2 m ““Transport ¥ O
P P item @

\ Returnable Returnable ‘ )

. |
transport packaging Packaging

L#h@ item item item
& gran T 7
'IJ-('J. 3 ] )
] Reuse [« 7" 5
Recyclegl material \ {l .
: | L )
O Reuse (return) Tap | Customer

Packaging item

Packaging item

5 \\\ Recycl
Discarddd materidl ﬁ 0 ecycle
Al—

Packaging item

Figure E.1 — Returnable, reusable and recyclable lifecycle

E.2 Recyclable item

With a recyclable item, the ownership of the item is transferred when the item is sold. In some
jurisdictions, an incentive to return the recyclable packaging is provided at the time of purchase, such
as a deposit, which can be recovered when the item is returned to a location that accepts them. A typical-
use recyclable item is a plastic bottle, which can be broken down into its component parts and reused.
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E.

ISO/IEC 17360:

3 Reusable item

2023(E)

With a reusable 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 a location that accepts them.

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 of at a recycling station. Its constituent parts
may then be reused (i.e. cleaned and refilled) or recycled and used in the manufacturing of new bottles.
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E

4 Returnable items

ith a returnable item, ownership remains with the party providing the item, even though t
ht to a customer. The supplier retains ownership of the asset with the anticipatien:that the
1l return the asset once it has served its original purpose.

pical use of a returnable item is for transportation of goods in which the,returnable iter
turned for reuse. In this scenario, the content and carrier can change butthe owner is still t

5 Parts of Returnable transport items and returnable packaging items

.p.1 Partitions

Same pallets and returnable boxes are equipped with sheck absorbing material to protect t

jofe
t

it
or

us

tential damage occurring during the transportationrand handling process. An effective §
e use of partitions or sorting boards for separating the contents into appropriate group
possible to place many items on a single pallet or returnable box. This kind of accessory fd
returnable box is defined as a “partition”,-The typical example of this is a post-type of
led with the post pallet. Also included in this group is packing material used to place or ar

contents between the posts or packaging material for dividing the inside of the returnable

Sé€|

E.
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th

veral smaller sections.

5.2 Posts

bure E.2 shows a post thatisfiormally used to securely fix packing materials or a returnablg
e pallet. Most of these posts are made of highly durable substances like plastic or metal.

he item is
customer
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he same.
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