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reword

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
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main task of technical committees is to prepare International Standards. Draft Internationa
rnational Standard requires approval by at least 75 % of the member bodies c¢asting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

28560-2 was prepared by Technical Committee ISOATC 46, Information and doc
committee SC 4, Technical interoperability.

28560 consists of the following parts, under the general title Information and documentation
ries:

Part 1: Data elements and general guidelines.for implementation
Part 2: Encoding of RFID data elements based on rules from ISO/IEC 15962

Part 3: Fixed length encoding
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Introduction

Libraries are implementing RFID (radio frequency identification) as item identification to replace bar codes.
RFID streamlines applications like user self-service, security, and materials handling. A standard data model
for encoding information on RFID tags could increase the cost-effectiveness of the technology within libraries
particularly through greater interoperability of RFID tags and equipment, and enhance support for resource

sharing bety

Several co
model for

adopted thg Danish model, but with a few changes. There is a French data model that differsfrem the Da
and Dutch models. Other libraries in different parts of the world have installations based on,Various proprig

systems o
systems, by

There is an
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invested in
options can
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ntries have undertaken preliminary work on standardization. The Netherlands developed a
ublic libraries and in Denmark “RFID Data Model for Libraries” has been publisheds ‘Finland

red by technology and library system suppliers. All of these constitute the installed base of R
t only account for a small minority of the total of libraries globally.

opportunity to develop a standard data model, taking into account the/lessons learned from

the technology. Because new items are continually being purchased, a number of migrg
be adopted based on factors relevant to each library.

ISO 28560 deals with the encoding of data elements in\a' flexible manner using encoding r

3 and this part of ISO 28560 are mutually exclusive with respect to an RFID tag being applied
n other words, the RFID tag is encoded according to the rules of this part of ISO 28560, or to
D 28560-3, or to some proprietary rules. Depending on the technologies being used, and o
ags that are claiming compliance with this.part of ISO 28560, the reading system might achie
teroperability.

provides essential standards-based-information about RFID in libraries. Ongoing advice need
because of the evolving nattire ‘of RFID technology, and the opportunities to migrate betw
es of legacy system and encading rules of ISO 28560.

cified in ISO/IEC 15962. ISO 28560-1 defines the set of mandatory and optional data elements.
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Scope

part of ISO 28560 specifies a data model and encoding rules for the use.ofiradio frequency i
D) tags for items appropriate for the needs of all types of libraries (including academic, publig
Cial and school libraries). The rules for encoding a subset of data elements taken from the tota
nents defined in 1ISO 28560-1 are based on ISO/IEC 15962, whichyuses an object identifier
tify data elements.

part of ISO 28560 defines the technical characteristics required to encode the data element
28560-1 in accordance with ISO/IEC 15962. These subsets of data elements can be different
s in the same library. The encoding rules also enablethe optional data to be organized on the
sequence. In addition, the encoding rules provide'for flexible encoding of variable length g

part of ISO 28560 provides essential standards-based information about RFID in libraries.
tional information about implementation issues is provided in Annex A.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition-cited applies. For undated references, the latest edition of the
iment (including any-amendments) applies.

ocol — Part 1/Application interface

IEC 15962, Information technology — Radio frequency identification (RFID) for item managen
pcol: data encoding rules and logical memory functions

fentification
, corporate,

set of data
structure to

5 defined in
on different
RFID tag in
nd variable

A source of

For dated
referenced

IEC 15961-1, Information technology — Radio frequency identification (RFID) for item managément: Data

ent — Data

Parameters for air interface communications at 13,56 MHz

ISO/IEC 18046-3,

methods — Part 3: Test methods for tag performance

Information technology — Radio frequency identification device performance test

ISO/IEC TR 18047-3, Information technology — Radio frequency identification device conformance test
methods — Part 3: Test methods for air interface communications at 13,56 MHz

ISO 28560-1, Information and documentation — RFID in libraries — Part 1. Data elements and general
guidelines for implementation
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3 Terms and definitions

For the purposes of this document the following terms and definitions apply.

31

access method

component of the DSFID (3.8) that is responsible for declaring the ISO/IEC 15962 compaction and encoding
rules on an RFID tag

3.2

air interface protocol

rules of communication between an RFID interrogator and the RFID tag of a particular type, cowe
frequency, modulation, bit encoding and command sets

ng:

3.3
applicationf command
instruction {ssued from the application to the ISO/IEC 15962 data protocol processor in{erder to initiat¢ an
action or ogeration with the RFID tag(s) via the interrogator

3.4
AFI
application family identifier
mechanism| used in the data protocol and the air interface protocol (3.2) to select a class of RFID jags
relevant to @n application, or aspect of an application, and to ignore furthercommunications with other clagses
of RFID tagp with different identifiers

3.5
arc
specific brahch of an object identifier tree, with new arcs added as required to define a particular object

NOTE  The top three arcs of all object identifiers are compliant with ISO/IEC 9834-1, ensuring uniqueness.

3.6
data format
mechanism|used in the data protocol to identify how object identifiers (3.11) are encoded on the RFID |tag,
and (wherg possible) identify a particular data dictionary for the set of relevant object identifiers for |that
application

NOTE  Thg data format declares the Root-OID (3.13) in an efficient manner, so that a complete object identifier ($.11)
can be reconstructed for external eofpfmunications.

3.7
data proto¢ol process
implementation of the processes defined in ISO/IEC 15962, including data compaction, formatting, suppoft of
the command/respanse unit, and an interface to the tag driver

3.8
DSFID
data storage format identifier

code that consists of, at least, the access method (3.1) and data format (3.6)

3.9

digital vandalism

unauthorized modification of data on an RFID tag that either renders it unusable or falsely represents another
identifier

3.10

metadata
type of data or information about data

2 © 1S0O 2011 — All rights reserved
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NOTE In the context of this part of ISO 28560, metadata (3.10) can be the Relative-OID (3.12) in relation to the data,
the precursor in relation to the compacted and encoded bytes, or the AFI (3.4) and DSFID (3.8) in relation to the data.

3.1
object identifier
value (distinguishable from all other such values), which is associated with an object

3.12
Relative-OID
particular object identifier (3.11) that constitutes the remaining arcs (3.5) after the Root-OID (3.13)

31

Roit-OlD
particular object identifier (3.11) that constitutes the first, second and subsequent commonarcs (.5) of a set
of opject identifiers (hence the common root)

3.14
tag(driver
implementation of the process to transfer data between the data protocol processor and the RFID fag

4 |Applicability and relationship with other systems
4.1| Figure 1 gives an overview of the relationship of this part«ofiSO 28560 with other systems. |This part of
1ISO|28560 defines a set of technical features while addressinig a number of operational issues. [This part of
1ISO] 28560 interfaces with four other activities, but with a clearly defined overlap. These other activities are

— |the circulation of library materials,

— |the data requirements of publishers, printers and other suppliers,
— |the inter-library loan processes, and

— |the details of borrowers, including.membership cards.

4.2| Figure 1 also shows that-there is a direct relationship with supply chain activities, and intefnally within
the |ibrary with RFID circulation devices and the library management system including interfaces siyich as SIP2
and[NCIP.

As the use of RFID¢n libraries moves towards a more standardized approach as defined in [this part of
1ISO| 28560, the characteristics and architecture systems will change compared to those already esjablished.

To gchieve interoperability with equipment and software, the required features include

— |thecairinterface protocol, which defines the way readers and tags communicate with one another,

— thedataprotocot, whichdefimesthe—encoding Tutesthattonvertapplication-baseddatatothe encoded
bytes on the RFID tag; the data protocol also defines metadata features in the RFID tag to protect the
integrity of RFID for library systems in relation to other RFID applications,

— the set of data elements that form the dictionary from which individual libraries may choose those that are
most appropriate for their operation.

4.3 By adopting this part of ISO 28560, libraries will have increased flexibility with a number of features as
follows.

— Beyond the minimum of mandatory data elements defined in the standard, libraries will be able to choose
from the optional data elements those that are more appropriate to its application, even varying these for
different types of item.

© 1SO 2011 — All rights reserved 3
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— Libraries should be able to rank the optional data elements into an appropriate order for encoding on the
RFID tag to support fast transactions across the air interface.

— Libraries will have a greater choice of interoperable RFID equipment, and should be able to select RFID
tags with an appropriate size of memory.

— Some degree of choice in the types of security system will become a library responsibility.

— Libraries with an installed base of RFID data capture will be offered options on how to migrate to the more
open standard solution.

—  The libpary commmity; as e whote-amd througtrdevetoprents of this part of +S6-28566; wittbe-provided
with fufure options to cope with changes within the RFID equipment as the technology develops:[This
includgs ensuring that new open systems applications do not corrupt the established basé ‘of RFID
systems in libraries.

External logistics

. Data requirements ‘of publishers,
Inter-library processes . .
printers, suppliers, etc.
el 2 S LN\

/ Issues addressed \

Interoperability between libraries
Interoperability of RFID system components
Interoperability with other RFID systems
Potential to address future RFID developments

ISO 28560-2
Technology

Specification of the air interface
Rules for the selection of the data elements
Specification of data compaction and encoding

\ Support for selective locking /

N B /- 7

Circulation ef-library materials J Borrower details, membership cards

Use in the library

RFID circulation devices SIP2, NCIP, etc. Other RFID devices

Library management
system

Figure 1 — Relationship of this part of ISO 28560 with other systems
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5 Requirements

5.1 Data elements
The data elements shall be compliant with ISO 28560-1.

NOTE There is a degree of flexibility in using locally defined codes that enable enhancements and variations to be
implemented whilst still complying with the basic set of data elements.

5.2 RFID air interface

5.2.1 General
Thelair interface for compliant tags is specified in ISO/IEC 18000-3, specifically the specification fof Mode 1.

For|migration purposes, additional non-compliant air interfaces used in legacy systems may b¢ supported
durihg a transition period, which is permitted to remain in place for years as necessary.

5.2.2 Airinterface conformance

Thelair interface conformance shall be tested in accordance with the precedures of ISO/IEC TR 18047-3.

5.2.3 Tag performance

Where there are requirements for test tag performance, these shall be done in accorfance with
ISOJIEC 18046-3.

5.3| Data protocol

ISOfIEC 15961-1 specifies the application commands that are used to define the communication rgequirements
between the application and the RFID tag¢The relevant commands are described in Annex B.

The|process rules of ISO/IEC 15962-shall be used to encode and decode data from the RFID tag. |n particular,
the following constraints shall apply:

— |The only encoding rules—shall be based on the No-directory access method. No alternafive access
method shall be supported until this part of ISO 28560 is revised.

— |Both the hard.ceded and software encoded DSFID shall be supported, depending on the cgpabilities of
the RFID tag:

5.4| RFID-readers

In ofder, to achieve interoperability, RFID readers shall be based on open architecture RFID standgrds defined
by [SGHECoint—Technicat-CommitteedFCHSE-3t—AutomaticTdentificatior—and—ata—capture-techniques.
Particular standards are specified in this part of ISO 28560. This means that any one manufacturer's
reading/writing equipment shall be able to read or write to any other manufacturer's RFID tags, and that any
manufacturer's RFID tags shall be able to be read and/or programmed by any other manufacturer's
reader/writer.

© 1SO 2011 — All rights reserved 5
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6 Data elements

6.1

General

The set of data elements that comprises the data dictionary for this part of 1ISO 28560 is fully described in
ISO 28560-1 and repeated in outline in Table 1. Only one data element is mandatory, the primary item
identifier. All others are optional, but may be selected to meet the requirements of individual libraries, and/or
for particular items.

Table 1 shows the Relative-OID value, the format for input data and advice about locking the data element as

an encode data cct AN} thc RF:D ta\d. Il_\\ IIIGI\;IIIUIII :UI Iuth Uf 255 UhGIGUtUIO ohuu:d app:y tU G:: datq U:UIII
that have a|variable length display format.

Table 1 — List of data elements

ents

Name of the .
Ne data element Status Display format Lock
1 | Primary item identifier Mandatory | Variable length alphanumeric Should be
Character set = ISO/IEC 646 International Reference |locked
Version (IRV)
2 | Contenmt parameter Optional Bit mapped code (see 6.3) Optional
3P [ Ownerinstitution (ISIL) Optional Variable length field (maximumof\16 characters) Optional
based on ISO 15511
4 | Set infprmation Optional {Total in set / part numberhstructure Optional
(maximum < 255)
5 |[Type qf usage Optional Single octet (codedlist) Optional
6 | Shelf Ipcation Optional Variable length“alphanumeric Optional
Character set = ISO/IEC 646 IRV
7 | ONIX edia format Optional Two uppercase alphabetic characters Optional
8 | MAR( media format Optional TWwoylowercase alphabetic characters Optional
9 [ Supplipr identifier Optional Variable length alphanumeric Optional
Character set = ISO/IEC 646 IRV
10 | Order humber Optional Variable length alphanumeric Optional
Character set = ISO/IEC 646 IRV
11b | ILL bofrowing institution Optional Variable length field (maximum of 16 characters) Not locked
(ISIL) based on ISO 15511
12 |ILL bofrowing transaetion [ Optional Variable length alphanumeric Not locked
numbgr Character set = ISO/IEC 646 IRV
13 | GS1 pfoductiidentifier Optional Fixed length 13 numeric digit field Optional
14 Alternalitive unique item Reserved — —
identifier forfuture
use
15 |Local data A Optional Variable length alphanumeric Optional
Character set = ISO/IEC 646 IRV, or ISO/IEC 8859-1,
or UTF-8
16 |Local data B Optional Variable length alphanumeric Optional
Character set = ISO/IEC 646 IRV, or ISO/IEC 8859-1,
or UTF-8
6 © 1SO 2011 — All rights reserved
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Table 1 (continued)

b

Name of the :
N data element Status Display format Lock
17 | Title Optional Variable length alphanumeric Optional
Character set = ISO/IEC 646 IRV, or ISO/IEC 8859-1,
or UTF-8
18 | Product identifier local Optional Variable length Alphanumeric Optional
Char set = ISO/IEC 646 IRV
19 | Media format (other) Optional Single octet (coded list) Optional
20| [ Supply chain stage Optional Single octet (coded list) Optional
21| | Supplier invoice number Optional Variable length alphanumeric Optignal
Character set = ISO/IEC 646 IRV
22| | Alternative item identifier | Optional Variable length alphanumeric Optignal
Character set = ISO/IEC 646 IRV
23] | Alternative owner Optional Variable length alphanumeric Optignal
institution Character set = ISO/IEC 646 IRV
24| | Subsidiary of an owner Optional Variable length alphanumeric Optignal
institution Character set = ISO/IEC 646 IRV
25] | Alternative ILL borrowing | Optional Variable length alphanumeric Not Ipcked
institution Character set = ISO/IEC 646 IRV
26| | Local data C Optional Variable length alphanumeric Optignal
Character set =JSO/IEC 646 IRV, or ISO/IEC 8859-1,
or UTF-8
27| [ Not defined Reserved — —
for future
use
28| [ Not defined Reserved — —
for future
use
29| [ Not defined Reserved — —
forfuture
use
30| [ Not defined Reserved — —
for future
use
31] | Not defined Reserved — —
for future
use
@ |This{calumn specifies the data element number (N) or the Relative-OID value, i.e. the number identifying the datg element, as
defined-in ISO 28560-1.

The ISIL, as used for Relative-OID values 3 and 11, is presented and displayed according to the characters defined in ISO 15511.

A special encoding scheme, as defined in 6.4, is used to compact efficiently the complex ISIL character string.

6.2 Primary item identifier

The primary item identifier is a mandatory data element defined in ISO 28560-1.

This is the only mandatory data element that is required to be encoded to be compliant with this part of
ISO 28560. The format is variable length, and the alphanumeric characters can be any from ISO/IEC 646
International Reference Version (also known as US-ASCII). Although the encoding rules will support any
length of primary item identifier, shorter codes and all-numeric codes will encode more efficiently, requiring

© 1SO 2011 — All rights reserved
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less memory and enabling faster transactions across the air interface. Although locking the primary item
identifier is optional, under normal circumstances this data element should be locked to prevent various forms
of digital vandalism. The primary item identifier shall be encoded as the first data element on the RFID tag to
allow for faster transactions across the air interface by invoking a read first object(s) argument in the read
command (see B.5).

6.3 Content parameter

The content parameter is an optional data element used to declare the Relative-OID values that are encoded
on the RFID tag, and for the purposes of this part of ISO 28560 |s used as an OID mdex It should be used if
additional se it
indicates thge presence or absence of a partlcular data element If the desired data element is encoded on the
tag, then additional reading is required, whereas if the OID index indicates that it is not on the tag, the wagted
transaction ftime can be eliminated.

The index ifself consists of a bit sequence, where each bit position is associated with a partigular Relative-{OID.
If the bit pogition is set “1”, then the Relative-OID and associated data object is encoded énythe RFID tag. As
Relative-OID 1 is mandatory and Relative-OID 2 is this particular data element, theCbit map begin§ at
Relative-OIPD 3. An example is shown in Figure 2.

padded bits to indicate not encoded or not applicable; rounded to 8-bit boundaries

Figure 2 — Example of OID index bit map

In the example in Figure 2, the OID index indicates that Relative-OID values 3, 8 and 11 are encogled.
Irrespectivel of whether the data dictionary includes othér Relative-OID values, the bit map can be truncatgd at
this last Rglative-OID that is encoded. It is also necessary to round up the bit map to 8-bit boundarieg for
encoding o the RFID tag.

If this data plement is encoded on the RFID tag, it should be in the second position so that the data capture
system can|be set up to read the primary~item identifier and the OID index in a single read process. The OID
index should only be locked if the information on the RFID tag is certain to remain unchanged. This ¢lata
element provides no informationabout the sequence of the encoded data elements, nor their size. In| the
example in Figure 2, the encoding, sequence could be Relative-OID value 8 followed by 11 followed by 3.

6.4 Ownpr institution (ISIL)

The owner|institution data element represents the ISIL code as specified in 1ISO 15511. For this paft of
ISO 28560,|the ISIL code is introduced into the RFID encoding process in a structure defined in accordgnce
with the rdles“of ISO 15511. This means that the hyphen (present in every ISIL code following|the
two-characterCountry code) is presented in the application commands.

To achieve efficient encoding, the ISIL is pre-encoded to rules defined in Annex C. This annex also applies to
the ILL borrowing institution (6.12). In addition to providing details of the encoding scheme, Annex C also
provides advice about interfacing with ISO/IEC 15962 encoders and decoders.

The use of these codes assumes (for example) an external inter-library loans (ILL) system capable of tracking
the item based on the unique combination of its primary item identifier and owner institution. This element is
optional where items are not included in an ILL scheme but required when items are required to be issued on
ILL using RFID. While it may be deemed necessary to lock this data element, this is left optional as some
libraries may choose to leave the data element unlocked so that it could be changed if necessary as a result
of library mergers or transfer of collections, etc. Other applications may also make use of the ISIL.
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ISO 28560

Set information
set information is presented in two components:
the total number of parts;

followed by the ordinal part number, with a maximum of 255 parts.

-2:2011(E)

ISO 28560-1 defines various examples of encoding, particularly where not all the parts of the set carry an

RFID tag.

If the total number of parts is 9 or less, then the user data can be presented as a 2-digit codeMq reduce the
encpding requirement. If the total number of parts is between 10 and 99, then the user data s presented as a
4-digit code, with the lowest ordinal values shown as 00 to 09. If the total number of parts js| betwgen 100 and
255| then the user data is presented as a 6-digit code. If the ordinal value is less than' 100, it is|prefixed by
leading zeros to create a 3-digit number.

6.6| Type of usage

Theltype of usage data element is defined in ISO 28560-1, together with the_supporting coded list ¢f values for
this|data element. The code in ISO 28560-1 is presented as an alphanumeric code, but is actuglly a single
bytg hexadecimal code and is encoded in this manner.

6.7| Shelf location

Thelshelf location is a variable length field that is used to identify the location code of a shelving system of the
ownling institution.

6.8 ONIX media format

The| ONIX media format data element represents an ONIX media descriptor of two uppercasg alphabetic
characters. A reference source for the codelist is provided in ISO 28560-1.

6.9] MARC media format

Thel MARC media format data element represents a MARC category of material descriptor of twp lowercase
alphabetic characters. A reference source for the code list is provided in ISO 28560-1.

6.10 Supplier identifier

The| supplier identifier is a variable length field that may be used for a locally designated identificajion number

rela

only temperarily during an acquisitions process.

6.1

ing to the.supplier of the library material. It may be left permanently written to the tag or it m

ay be used

dornumhbhaor
e T

The order number is a variable length field that may be used for a locally designated order number meaningful
to the library and to the supplier of the library material. It may be left permanently written to the tag or it may
be used only temporarily during an acquisitions process.

6.12 ILL borrowing institution

The ILL borrowing institution is represented by the ISIL code in accordance with ISO 15511. The data is
presented according to the rules defined in 6.4 (for the owner institution). This data element shall not be

lock

ed.
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6.13 ILL transaction number

The ILL transaction number is assigned by the lending institute to identify an inter-library loan transaction. The
structure of the number is locally defined. The data element shall not be locked.

6.14 GS1 product identifier

The GS1 product identifier data element is used to store the GTIN-13 code, commonly seen on retail products
in a bar code format on books and other media products. A more detailed definition is provided in
ISO 28560-1. The GTIN-13 code is always presented as a 13-digit code (i.e. with leading zeros, if necessary)
for input intp-thetSOAEC16962-enrcadingprocess:

NOTE 1 $ince January 2007, the ISBN has formally changed from being a 10-digit code (sometimes with an, X check
character) info a 13-digit code, as represented in the GTIN-13 code.

NOTE 2  The GTIN-13 code is more popularly understood in the United States as the UPC code, andin other paits of
the world as the EAN-13 code.

6.15 Alternative unique item identifier

This data element is reserved for possibly encoding in different tag architectures:

6.16 Locdl data

purpose anf as such there is no external application of this data ebject. Table 2 identifies the parameters for

The local dFta elements (A, B, and C) are each variable length fields'that may be used for any locally defined
the local da

a elements.

Table 2 — Local data element parameters

Data element Reg’lt Bve' Category Format Lock

Variable length alphanumeric field
Locdl data A 15 Qptional Character set = ISO/IEC 646 IRV, or Optional
ISO/IEC 8859-1, or UTF-8

Variable length alphanumeric field
Local data B 16 Optional Character set = ISO/IEC 646 IRV, or Optional
ISO/IEC 8859-1, or UTF-8

Variable length alphanumeric field
Locil data C 26 Optional Character set = ISO/IEC 646 IRV, or Optional
ISO/IEC 8859-1, or UTF-8

6.17 Title

The title data element is a variable length field used to identify the title or name of the item. The format may be
UTF-8 to allow for titles to be encoded in a language other than those based on the extended Latin alphabet.
The following advice is intended to assist with encoding efficiency.

— If possible, a title should be defined using the ISO/IEC 646 IRV (US ASCII) character set. It is also
recommended that all uppercase characters be used as this encodes more efficiently.

— If it is not possible to use the ISO/IEC 646 IRV (US ASCII) character set, then consideration should be
given to using ISO/IEC 8859-1, which is the default encoding set for ISO/IEC 15962.

— UTF-8 should only be declared for titles that cannot be defined using the ISO/IEC 8859-1 character set.
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For all defined titles, in situations where tag memory is small, a locally defined and administered limit may
be placed on the length of this field. The length should be the shortest that is practical to satisfactorily
identify the item from a small set of items (e.g. one item from six as a library borrower exits the security

gates and triggers an alarm due to a processing error).

parameters for the item title data element are defined in Table 3.

Table 3 — Title data element parameters

6.18 Product identifier (local)

For
with

linked to specific local code structures to be supported by the RFID system.

6.19 Media format (other)

The
use

6.2

The)
the

6.2

The)
nun
to th

6.2

The)
ider
con

Data element | Relative-OID Category Format Lock
Variable length alphanumeric field rl

Title 17 Optional Character set = ISO/IEC 646 IRV, or Optional
ISO/IEC 8859-1, or UTF-8

items that do not have a GTIN-13 code, or where one cannot be constructed independently ag
the ISBN, the product identifier (local) data element may be used.“This enables informati

media format (other) data element represents any mediaydescriptor other than ONIX or MAR
1 if either of the two more standard codes is not supported locally.

D Supply chain stage

supply chain stage is a single octet that is~used to identify the current stage of the supply ch
RFID tag resides. The code list is provided-in ISO 28560-1.

| Supplier invoice number

supplier invoice number jsva"variable length field that may be used for a locally designg

is possible
bn systems

C. It is only

Bin in which

ted invoice

ber meaningful to the libfary’and to the supplier of the library material. It may be left permangntly written

e tag or it may be used-only temporarily during an acquisitions process.

P Alternative item identifier

alternativetitem identifier is a variable length field that may be used for a locally designa
tifier. The, ID may be temporary and have only local meaning as during an acquisitions proce
ain other identifiers as deemed necessary.

6.2

ed optional
5S or it may

B_Alternative owner institution

The alternative owner institution is used, for example, where a library identifier scheme pre-dates the ISIL.
This element is optional where items are not included in an ILL scheme but required when items are issued on
ILL. While it may be deemed necessary to lock this data element, this is left optional. Some libraries may
choose to leave the data element unlocked so that it could be changed if necessary as a result of library
mergers or transfer of collections, or a future migration to the ISIL code.

6.24 Subsidiary of an owner institution

The subsidiary of an owner institution data element is used to refine the identity to a level lower than the ISIL.
As such it is an internal code defined locally.
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6.25 Alternative ILL borrowing institution

The alternative ILL borrowing institution is a variable length field that may be used for a locally designated

optional identifier, where an ISIL cannot be used. This data element shall not be locked.

6.26 Other reserved data elements

Data elements with the Relative-OID values 27 to 31 are reserved.

7 Data encoding

7.1 Data|protocol overview

The data ghall be written to, and read from, the RFID tag using facilities functionally equivalent to
commands [and responses defined in ISO/IEC 15961-1, though transfer encoding is not reéquired. This all
libraries cornplete flexibility in selecting from the present set of optional data elements as defined in this p3

ISO 28560,|and for supporting new data elements, should these be added at a future~date. This flexibility
be implemgnted for different loan items, and changed over a period of time, depending on the requiremen
the library system.

The encodgd byte stream on the RFID tag shall be encoded in accordaneelwith the rules of ISO/IEC 15
These rulgs are implemented automatically through a system thatvhas both ISO/IEC 15961-1
ISO/IEC 15P62 as part of the complete data protocol.

NOTE he adoption of this data protocol, together with other’standards specified by ISO/IEC JTC 1/S¢

the
oWS
rt of
can
s of

D62.
and

31,
Es in

Automatic identification and data capture techniques, will allow libraries to migrate more easily if any developmen
RFID techno|ogy were considered suitable for the library community.\This is because the data protocol has been desi

ned

to be indepepdent of RFID air interface protocols and tag architéctures. As new RFID technology has been standardized,
the core components of ISO/IEC 15961 and ISO/IEC 15962 ‘remain constant. New features are supported by intefface

mechanisms| (known as tag drivers) being specified in 4SO/IEC 15962 and any new features being supported
generically il the commands of ISO/IEC 15961-1 and thelprocesses defined in ISO/IEC 15962.

7.2 Datalconstructs

7.21 General
ISO/IEC 15p61-2 requires that a set of RFID data constructs be registered for applications that use the

protocol. The four RFID data.‘constructs are described in 7.2.2 to 7.2.6, together with their particular ¢
values that have been assigned by the ISO/IEC 15961 Registration Authority for use for RFID for libraries.

7.2.2 AFI

The AFI is|a single byte code used as a tag selection mechanism across the air interface to minimize|
extent of cgmmunication transaction time with tags that do not carry the relevant AFI code.

ore

Jata
ode

the

The AFI value C2x has been assigned under the registration of ISO/IEC 15961-2 explicitly for library use.

A library may use the AFI in one of two ways.

— It may use a single AFI, the value C2, gy assigned under the registration of ISO/IEC 15961-2. This
distinguishes library loan items from all other items using RFID in item management systems. This avoids

the risk of an RFID reader in another domain reading the RFID tag on a loan item and confusing
encoded content with data for its own application. It also enables a library system to reject items

the
that

carry a different AFI code, possibly from another domain visited by a client. If a single AFl is used, then a
library may wish to lock this. Before they do, they should give consideration to the item's use in other
libraries through co-operative arrangements or interlibrary loans. The recipient library may want to use the

AFI for security while the item is in their possession even though the donor library does not.
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— The AFI may additionally be used as part of a “security system” where the AFI value C2, gy is written to
tags for items that are on loan to a client. When the books are returned, an in-stock AFI (07, as
defined in ISO/IEC 15961-3) is written to the tag. In this case, the AFI shall not be locked.

7.2.3 Data format

The data format is used as a mechanism to enable object identifiers to be encoded in a truncated or short
form. The data format value 6 (xxx00110,) has been assigned under the registration of ISO/IEC 15961-2
explicitly for library use. The data format is part of a single byte value defined as the DSFID and defined
in 7.2.6.

7.2,

The)
only
iden
betV
bec
regi

For
Soft
pro

If a
be
Rel
for
und
bety

7.2,

The)
ISO
pro
ider
regi

The

|4 Object identifier for library applications

object identifier structure used in the RFID data protocol ensures that each data element is
within a domain such as a library system for this part of ISO 28560, but between_ all domains
tifier may be split into two component parts. The Relative-OID, as defined in Table 1, only d
veen data elements within a particular domain, whereas by prefixing this with a'Root-OID the d
bmes unique within all object identifiers. The common Root-OID that has-been assigneg
stration of ISO/IEC 15961-2 explicitly for library use is:

1 0 159618

all object identifiers specified in this part of ISO 28560, only(the Relative-OID will need to b
ware designed specifically for the library community will probably only require the Relative
ided in commands.

ibrary system uses generic ISO/IEC 15962 encoding-and decoding software, the full object ide

tive-OID value to create the object identifier. The RFID tag encoding is still efficient, becau
at truncates the Root-OID during the encoding process and reconstructs it in the decode prq
br this more generic process, only the Relative-OID is actually encoded on the RFID tag to
veen data elements.

5 Object identifier for the primary item identifier

primary item identifier needs*to have its full object identifier structure registered as part of
IEC 15961-2. This is to €nable this object identifier to be labelled as the unique item identifie
ides a generic distinction between the Ull and all other data elements, and ensures consiste
tification, which might be relevant with future developments of RFID technology. The obje
stered for the primary item identification code is:

1 0 15961-8. 1

Relative=OID “1” for the primary item identifier (see 6.2) is consistent with this registration.

unique not
The object
stinguishes
ata element
under the

e encoded.
-OID to be

ntifier might

required in commands and responses. In such,cases, the Root-OID will need to be prefixed to the

se the data
cess. Even
distinguish

the rules of
r (Ull). This
ncy for this
ct identifier

7.2,

b _DSFID and access method

The

DSFID is a single byte code that has two component parts relevant to this part of ISO 28560:
the data format, as defined in 7.2.3, which is represented in the last five bits of the DSFID;

the access method, which is represented in the first two bits of the DSFID, and which dete

rmines how

data is structured on the RFID tag; the access method that is currently defined for this part of ISO 28560

is 00 = No-directory, where the encoded bytes are concatenated in a continuous byte stream.

The use of the OID index (see 6.3) reduces the advantage of using the directory access method, so the
directory access method is not supported in this part of ISO 28560. Other access methods will be included in
the second edition of ISO/IEC 15962. This part of ISO 28560 shall not support any additional access method
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without a formal amendment. Such an amendment shall include a migration path for the introduction and
support of a new access method.

Locking the DSFID results in both the access method and data format being permanently set for the RFID tag.

Any decisio

7.3 1SOI/l

n to lock or unlock the DSFID needs to take into consideration advice provided in 8.1.4.

EC 15961-1 commands and responses

ISO/IEC 15961-1 specifies commands, and their responses, from the application to the ISO/IEC 15962 rules
and interrogator. These commands cover the writing, reading, and modifying of data. These commands and

their responses-are dnmgnnd to npnrafn at a h|ghnr level than the air interface commands and respon

es,

which only

The applics
understood
instruct the
ISO/IEC 15
Annex B.

All the argd
specific da
ISO/IEC 15
incorporate
encoding r
providers n
still require
Clause 5) a

7.4

7.41 Gen
The encodi
encoded on

data is
the RF

data fo
but stil
structu

The syntax
RFID tag. T
length data

ISO/IEC 15962 encoding rules

jeal with bytes and blocks.

tion commands enable an object identifier and associated object (data) to be defined,in a
by an application. Additional command arguments support features to enable the'applicatio]
encoder to compact the data, to lock the data, and to avoid encoding duplicate)data. A lis
D61-1 commands that are relevant for the ISO/IEC 18000-3 Mode 1 RFID._tags are defing

ments in the command are essential to achieve compliant encoding’{e-g. instructions to lo
a set, or to determine the sequence of data elements). However, it has been approved
D61-1 will no longer require a detailed interface mechanism with’ ISO/IEC 15962, as curre
j in the first edition of these International Standards. This meanis that the explicit ASN.1 tran
iles into the ISO/IEC 15962 encoder are no longer required to claim compliance. Syst
bw have a simpler and more flexible manner to implement\the encoding on the RFID tag, but
 to encode based on the relevant command arguments. The conformance requirements

Fe in line with this approach.

eral

g rules are designed to achieve @ combination of flexibility and efficiency for the bytes that
the RFID tag. In particular,

D tag and across the air interface;

rmatting minimizes\the encoding of the object identifiers on the RFID tag and on the air interf,
provides complete flexibility for identifying specific data without the recourse to rigid mesg
es.

associated’with the encoding rules effectively creates a self-defining message structure for g
his allows optional data from the application data dictionary to be selected. It also enables vari
to.be encoded, and for different formats of data (e.g. numeric or alphanumeric) to be encode

way
n to
t of
d in

Lk a
that
ntly
sfer
Ems
are
see

are

compacted efficiently using a ‘defined set of compaction techniques that reduce the encoding on

hce,
age

ach
hble
J as
ible

efficiently a

5 possible and intermixed in the same RFID system. The rules of ISO/IEC 15962 make it poss

to correctly interpret the data on the RFID tag without any prior knowledge of what is encoded on the tag. This
is an important feature that enables interoperability of devices, and allows this part of ISO 28560 to add new
data elements without changes to the equipment. It also allows an individual library to vary the choices of data
elements without the need for any major update.

Figure 3 illustrates the basic architecture of the data protocol. The components of ISO/IEC 15962 are
discussed below.
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Application software

ISO/IEC 15961 application interface

Format object identifier

System information

Command & response

Application Application
commands responses

ISO/IEC 15962 encoding rules
Data protocol processor

Data compactor

Data formatter

Logical memory

=

Tag driver

Interrogator reader/encoder

Antenna

- N/,
Air interface o,
"

commands
vf'\ Air interface

'f,'\\‘ responses

af

Figure 3 —1S0O RFID data protocol architecture

7.4.2 Logical memory

Thel logical memory is_the software equivalent of the structure of the memory on the RFID tag ifself. Not all
tagg have the same memory size and memory structure. The parameters that define block sizes and number
of bjocks have to be delivered from the tag through the interrogator and the tag driver to enable thg encoder to
cregte a logical. memory that is appropriate for a particular tag.

Thig processsis hidden from the application, but is necessary to cater for the fact that in a truly open system
with| full-interoperability, RFID tags that are compliant with the specified air interface protocol (seg 5.2.2) will
havg different architectures.

7.4.3 Configuration of the RFID tag

7.4.3.1 General

ISO/IEC 15961-1 has specific commands that are used to configure the AFl and DSFID for a particular air
interface protocol. The configuration of each of these components of the system information is defined in
7.4.3.2107.4.3.3.
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7.4.3.2 Configuration of the AFI

The ISO/IEC 15961-1 command to configure the AFIl has an argument that enables the application to define
that the AFI is to be locked, or to be left unlocked. As discussed in 7.2.2, the AFI shall not be locked if it is
used as part of a security system where two values of the AFI are used, one for on-loan items and one for
in-stock items. If other security mechanisms are used, then the AFI may be locked at the individual library's
discretion. Once locked, the AFI cannot be unlocked.

7.4.3.3 Configuration of the DSFID

The DSFID _far Iihrary applications _consists of two components:

— the acdess method;
— the datp format.

The data format is specified in 7.2.3, and the access method is defined in 7.2.6. These bit values|are
combined t@ create the appropriate DSFID byte value as shown in Table 4.

Table 4 — Relevant DSFID value

Bit sequence DSFID
byte

Access method? Reserved Data format

00 0 00110Q 06

@ 00 = No directory, where the encoded byte§’/are concatenated in
a continuous byte stream.

Some RFIQ tags do not have an explicit air interfacel.command to write the DSFID to a designated memory
location on|the RFID tag. ISO/IEC 15962 uses rules in the tag driver to automatically identify whether a
particular t4g supports a “hard coded” DSFID ora:“software encoded” DSFID.

NOTE This process is transparent to thevapplication and uses similar features in ISO/IEC 15962 that are usgd to
determine the size of the memory and the\size of the block. Using these processes increases the opportunity for
interoperability and choice of tags suitable for'particular types of item.

7.4.4 Data compaction

Most of the| data elemenistin’ Table 1 are subjected to the standard ISO/IEC 15962 compaction as descr|bed
in the next paragraph. The exceptions are explicitly discussed later in this subclause.

When the gommand*arguments are set to compact the data, ISO/IEC 15962 automatically selects the most
efficient cofnpaction scheme for each data element presented. This allows libraries to use alphanumeric or
numeric cofle-structures flexibly, with the only penalty being that more complex character sets require more

encoding space o the RFIDtagttafsoemabtesshortercodesto be Tepresented(generatty yimfewer bytes.

The application-defined argument can be used to encode externally encrypted data, whose interpretation is
only known to the host system. Its most common use in the support of this part of ISO 28560 is when
encoding the OID index for Relative-OID value 2. Because this is a bit string, no pre-encoding is required.
Another use of the application-defined argument is when encoding the ISIL for Relative-OID values 3 and 11.
In this case, the ISIL shall be pre-encoded in accordance with the rules defined in Annex C, and then encoded
according to ISO/IEC 15962 rules as application-defined.

The UTF-8 string is used to encode characters outside the default character set of ISO/IEC 8859-1. This is
mainly used for languages that use character sets other than the Latin No. 1 character set. This compaction
scheme needs to be declared only when a UTF-8 character string is encoded for Relative-OIDs values 15, 16,
17, and 26.
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The compaction schemes are identified on the RFID tag by a 3-bit code which is included as part of the
precursor (see 7.4.5.2). The full set of compaction schemes and their code is shown in Table 5.

7.4.

Table 5 — ISO/IEC 15962 compaction schemes

Code Name Description
000 |Application-defined As presented by the application
001 [Integer Integer
010 [Numeric Numeric string (from “0” to “9”)
011 [5-bit code Uppercase alphabetic
100 | 6-bit code Uppercase, numeric, etc.
101 | 7-bit code US ASCII
110 | Octet string Unaltered 8 bit (default = ISO/IEC 8859-1)
111 |UTF-8 string External compaction to ISO/IEC 10646

b Creating the encoded data set(s)

7.4.6.1 General

The

encoding of the Relative-OID and data object on the REIDfollows a particular sequential struc

in I$O/IEC 15962. The next two subclauses define the basic rules that are relevant to this part of IS

NOTE ISO/IEC 15962 defines other rules, for example for encoding full object identifiers, which are 1
herd. If these are used to encode any data, a compliant.décoder needs to be capable of decoding the object
data|

7.4.6.2 Data set for Relative-OID value1 to 14

Thel| structure of an encoded data. set with the Relative-OID value 1 to 14 consists of th
conjponents:

a precursor, i.e. a single byte that in this case encodes the compaction scheme and the Relati
the length of the compacted data object;

the compacted-data object.

Thig structure.is shown in Figure 4.

Precursor Lengin or data Lompacted data

Figure 4 — ISO/IEC data set with Relative-OID values 1 to 14

ure defined
O 28560.

ot described
dentifier and

e following

e-0OID;

The majority of data elements defined in this part of ISO 28560 have Relative-OID values (1 to 14). These are
directly encoded in the precursor (see Table 6), and this reduces the amount of memory required for the
encoding.
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Table 6 — Bit position of precursor components

Precursor bit positions

4 3

2 1

Object identifier

6 5

Offset

Compaction code

The offset bit in the precursor is only set to “1” if an offset byte is encoded on the RFID tag. An example of the
use of the offset byte is given in 7.4.5.4.

7.4.5.3

The precur
Relative-Ol

between 15

set = 1111

(a single by

7.4.5.4

Based on t
argument i
component
protocol pe

that the pre

of a block.

immediately

value 00
toendon a

Although al

encoding ry

factors that

not loc

O

L

!

If the d
rules e

Jata set for OID value 15 to 127

sor only provides 4 bits for encoding the object identifier. It is only capable of directly.enco
D values from 1, which encodes as 0001,, to 14 which encodes as 1110,. For Relatiye<OID va
and 127, of which some are used for this part of ISO 28560, the last four bits of'the precursof
b. This signals that the Relative-OID has to be explicitly encoded as a ggparate compo
fe) in the data set, as shown in Figure 5.

Precursor Relative-OID 15 to 127 || Length of data Compacted data

Figure 5 — ISO/IEC data set with Relative-OID values 15 to 127

ocking a data set

e requirements of the application, any one-or more data elements may be locked. The lock ok
an application command effectively calls for the entire data set to be locked. This avoids
being permanently encoded and othérs changeable. The ISO/IEC 18000-3 Mode 1 air inter|
rmits locking by block. Generally, @ny data set that requires locking needs to be block aligne
cursor is the first byte of a block and the precursor of the next data set also begins on the first
The encoding rules carry out\the necessary re-alignment processes and insert an offset

following the precursor. The'value of this offset is the number of null bytes (typically encode
, but the value 80 is also acceptable) that are added after the final byte of the compacted
block boundary.

of this processing-is undertaken automatically by the software that implements the ISO/IEC 15
les, the following descriptions are included for users to gain a better understanding of some of
are taken.info-account.

ata set-immediately preceding the data set to be locked is itself to remain unlocked, the enco
hsure. that this data set ends on a block boundary. This is to ensure that the locking process d
the trailing bytes of the unlocked data set. This formatting process can result in the insertion @

offset byte and a change in the value of the precursor.
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If two or more contiguous data sets are to be locked, then block alignment is only required at the

beginning of the first locked data set and the end of the last locked data set. From this, it should be clear
that there can be encoding efficiencies and a reduction in the number of bytes to be encoded if data sets
that are to be locked are grouped together.

encoded on the RFID tag.

18

Once a block of memory is locked, it cannot be unlocked or erased, so the data set becomes permanently
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7.4.5.5 The logical memory

Irrespective of whether one data set or multiple data sets are to be encoded, or if a data set is to be added or
modified, the encoded bytes are formatted in the logical memory in a structure that is compliant with the
specific tag architecture. Because the block size and number of blocks differs between manufacturers and
even between model versions, this formatting is an essential feature of the encoding rules to achieve
interoperable RFID tags. This enables any RFID tags to be considered as candidates for encoding to this part
of 1ISO 28560 that can claim compliance with ISO/IEC 18000-3 Mode 1, but differ between each other within
the options permitted by the air interface standard.

EXAMPLE 1 RFID tags may have different sizes of memory.
EXAMPLE 2 The block size is permitted to vary within a prescribed range.
EXAMPLE 3 Some tags are able to transfer multiple blocks across the air interface in write~and’ read [transactions,

others only to transfer single blocks.

Onde the logical memory has been populated, single or multiple blocks are writién across the dir interface.

Any| blocks that require to be locked are marked up as such so that the interrogator calls up a |subsequent
seriges of lock block air interface commands.

When reading data from the RFID tag, the logical memory is populated-block by block. Decoding|of an RFID
tag with a No-directory access method is done sequentially by Relative-OID, but the data object|only needs
decpding if its Relative-OID is selected by the application command.

There is an ISO/IEC 15961-1 command that enables the first position data set(s) to be read withou} attempting
to read other data from the RFID tag. This command should be used to achieve a faster read trgansaction of
the Pata sets that are encoded in the lower block positions: A use of this command is to read the primary item
identifier and the OID index as part of an initial transagction.

8 |RFID tag requirements

8.1| Air interface protocol

8.1.1 General

Thel air interface protocol™shall be in accordance with ISO/IEC 18000-3 Mode 1, with the rgequirements
spetified in the 8.1.2 tq 8-1°5.

8.1.2 Declaring'memory parameters

The| tag ID (Which specifies a unique tag identifier) is a mandatory component for ISO/IEC 18000-3 Mode 1
RFID tags.\The structure of the 64-bit code, as defined in ISO/IEC 18000-3, and specifically parameter
M14P:3b, only specifies the first 16 bits of this code structure. ISO/IEC 18000-3 Mode 1 RFID tags that claim
compliance with this part of ISO 28560 shall provide information to enable interrogators and applications to
establish the following characteristics of the RFID tag:

— the block size (see parameter M1-P:10);

— the number of blocks (see parameter M1-P:10);

— the read size if greater than 1 block (see parameter M1-P:4);

— the write size if greater than 1 block (see parameter M1-P:5);

— the address of the first block in which application data can be written;

— the address of the last block in which application data can be written.
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A standing document published by ISO/IEC JTC 1/SC 31 provides this information for different models of
ISO/IEC 18000-3 M1 RFID tag. Detail of the source of this are provided on the ISO 28560 informational

website (se

8.1.3 AFI

e A1).

memory

An ISO/IEC 18000-3 Mode 1 RFID tag compliant with this part of ISO 28560 shall have a specific memory
location assigned to encode the AFI. This location shall be addressable with write, read, and lock commands.
The address of this location may be determined by the IC manufacturer and does not need to be declared in
air interface commands.

8.1.4 DSH

An ISO/IEG
two ways.
— The pr
DSFID
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air inte
The alt

RFID tags U

If the RFIG
command.
method ang
should be
recommend

8.1.5 Required air interface commands

Table 7 ide
applicationg
of ISO 2856

ID memory

18000-3 Mode 1 RFID tag compliant with this part of ISO 28560 shall support the DSFID’in or]

eferred manner is for the RFID tag to have a specific memory location assigned to encode
This location shall be addressable with specific DSFID write, read, and lock commands.
5 of this location may be determined by the IC manufacturer and does not)need to be declare
face commands.

brnative method is to use the “software encoded” rules for DSFID specified in ISO/IEC 15962.

sing either method are fully interoperable with respect to theuse of the DSFID.

| ocking then becomes a user choice based on an assessment of the need to change the acq
data format at some future date. If, on the other\hand, the DSFID is software encoded, locki
aken into consideration with locking the primary item identifier, which this part of ISO 28
s to be locked.

ntifies the mandatory and optional commands that are requirements for RFID for item managen
and therefore for this part ofdSO 28560. Interrogators and tags claiming compliance with this
0 shall comply with the itemd management requirements provided in Table 7.

tag has a specific memory allocation, then it could also support a Lock DSFID air interf
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Table 7 — Required commands and their codes

Command ISO/IEC 18000-3
Mode 1 Function Item management requirement
code -
basic type
01 Mandatory Inventory The AFI is a requirement in the command, and the DSFID is
required as part of the response
02 Mandatory Stay quiet No change
20 Optional Read single block The interrogator shall support this command. The RFID tag shall
support this command if the Read multiple blocks command is
not supported
21 Optional Write single block The interrogator shall support this command. Fhe*RFID tag shall
support this command if the Write multiple‘ blocks gommand is
not supported
22 Optional Lock block Required for the interrogator and for,the,RFID tag
23 Optional Read multiple The interrogator shall support thisicCommand. The REFID tag shall
blocks support this command if the ,Read single block command is not
supported
24 Optional Write multiple The interrogator shall support this command. The RFID tag shall
blocks support this command\if the Write single block command is not
supported
25 Optional Select This command“shall be supported in interrogators arjd should be
supported, intags
26 Optional Reset to ready This command shall be supported in interrogators arjd should be
supportied in tags
27 Optional Write AFI Required for the interrogator and for the RFID tag
28 Optional Lock AFI Required for the interrogator and for the RFID tag
29 Optional The interrogator shall support this command. Thg RFID tag
Write DSEID should support this command, but if this is not posgible it shall
support the “software encoded” DSFID (see 8.1.4)
2A Optional The interrogator shall support this command. Thg RFID tag
kkock DSFID should support this command if it supports the gir interface
command Write DSFID (command code 29)
2B Optional Get system Required for the interrogator and for the RFID tag
information
2C Optional Get multiple block Required for the interrogator and for the RFID tag
security status
8.2 Airinterface conformance

Conformance testing of the system shall be in accordance with ISO/IEC TR 18047-3.

8.3 Performance

Performance testing of the RFID tag shall be in accordance with ISO/IEC 18046-3.
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9 Data integrity, security, and privacy issues

9.1 Data integrity

ISO/IEC 15962 supports the selective locking of an individual data set, which renders the associated blocks
on the RFID tag permanently locked and virtually impossible to change. This feature should be used to lock
particular data objects that would render the RFID tag inoperable if changed. Any data set that is likely to be
modified, or deleted, should not be locked. The locking feature should be considered for the primary item
identifier (see 6.2) and possibly the ISIL code for the owner institution (see 6.4). Locking the data sets of other

data elements is a local decision.

Locking any
and protect

9.2 Item

9.21

Various apf
a security §
develop p4g
ISO/IEC 18
specific se
comment o

Detailed ad

data element ensures the permanent integrity of that data throughout the lifetime of the loan ilem,

5 the system against accidental or deliberate changes of key data elements.

security

Genleral

roaches may be used for securing library loan items against unauthorized'removal. The choid
ystem is outside the scope of this part of ISO 28560 and the responsibility of solution provide
rticular schemes for libraries to choose. However, there are §ome specific features of
D00-3 Mode 1 RFID tag and the implementation of the data pretdcol that can be incorporated
urity systems. The individual features are discussed in the“following subclauses, without
n their particular merits. Combinations of these may also bé.provided in particular systems.

vice is provided in ISO 28560-1.

9.2.2 Use|of the dual AFl system

e of
s to
the
into
any

Security implementations based on a dual AFI require)ythat value 07y is programmed as the AFI codg for
library itemg that are checked into the collection. It.also requires that AFI code C2cy is encoded on items|that
are checked out and on loan.

The portal at the library exit interrogates for any tag with AFI code 07zx. RFID tags with this AFI code vhlue
respond with their unique tag ID, while allother tags with different AFI codes (including the authorized on-loan
code value pf C2ex) are ignored.

If this securjty system is used, the AFI code shall not be locked.

9.2.3 Use|of the unique'tag ID

Brin
that

the
fself

The database look-up system requires a database to be compiled of the tag IDs of items that are checked out
of the library, usually for a given defined period of time. The security system is programmed to read all tag IDs,
look them up on the database and, if they are not on the database of authorized checked-out items, the
assumption is that they have been removed in an unauthorized manner.

Because the ISO/IEC 18000-3 Mode 1 tag may be used in other systems, the DSFID (see 7.2.6) should be
checked to ensure that the RFID tag is compliant with this part of ISO 28560. The DSFID is returned as part of
the response to the Inventory command.
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It is essential that the AFI on-loan items comply with this part of ISO 28560 to avoid interference with other
RFID systems that are compliant with the AFI registration procedures of ISO/IEC 15961-2. Security
implementations that are based on the unique tag ID being checked for “on loan” status shall additionally
ensure that the AF| value C2, gy is encoded on all items that are checked out and on loan. The procedure to
achieve this is not specified here and should be developed by each systems manufacturer.

9.2.4 Use of the EAS features

Electronic article surveillance (EAS) features have been added by some manufacturers to the
ISO/IEC 18000-3 Mode 1 tag as a proprietary feature. As such, the operation of this feature is outside the
scope_of the air interface standard. 1t is included here, because a number of vendors offer this as a feature as
part| of their system. Interoperability between different EAS systems cannot be assumed.

It is| essential that the AFI on-loan items comply with this part of ISO 28560 to avoid interferencg with other
RFIPD systems that are compliant with the AFI registration procedures of ISO/IEC.1596142. Security
implementations that are based on EAS features being checked for “on loan” status. shall additiopally ensure
that|the AFI value C2,cy is encoded on all items that are checked out and on loan~Fhe procedurg¢ to achieve
this|is not specified here and should be developed by each systems manufacturer:

10 |Implementation and migration

IssUes concerned with new implementations and migration issues from legacy RFID implementations to this
part of ISO 28560 are discussed in Annex E.
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Annex A
(informative)

Information about ISO 28560 RFID in libraries

A.1 Informational website

The Danish Agency for Libraries and Media provides a website with additional information about the/par

ISO 28560:

Danish
Copen
Email:
Websit|

A.2 Typs

At the time
listed below

— RFIDin
http://b

Agency for Libraries and Media Digital Development and Infrastructure
hagen, Denmark

fid@bs.dk

b http://biblstandard.dk/rfid

s of support information

of publication of this part of ISO 28560, two items of information have been identified. These
, together with the URL of the continually updated material.

libraries. Links to external materials:
blstandard.dk/rfid/docs/RFID-in-libraries-Links-external

— RFID ir
http://b

libraries. Q&A:
blstandard.dk/rfid/docs/RFID-in-libraries-géand-a

Other mate

ial may be published in future, and thiswill be publicized and made available from the URL in 1

are
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Annex B
(normative)

Relevant ISO/IEC 15961-1 application commands

B.1 Configure-AFI

Thel Configure-AFl command is used to write, or overwrite, the AFI code to the RFID tag."\Th¢ command
supports the additional argument to lock the AFI.

A valid response from the command indicates that the command was successfully iniplemented, |or provides
an ipdication of failure.

B.2 Configure-DSFID

Thig command supports the writing of the DSFID to the RFID tag. It includes support for the optionpl argument
to lock the DSFID. The ISO/IEC 15962 processes automatically determine whether the particular RFID tag
beirlg encoded supports the “hard coded” version of DSFID or the “software encoded” version.

The|response indicates whether the operation was successful; or provides details of errors.

B.3 Inventory-Tags

Thel Inventory-Tags command is used to selecta set of tags from within a population of RFID tags. The AFl is
usefl as a selection criterion. It is also possible to use the Identify-Method argument to determ|ne whether
some, an exact number of, or all tags need to be identified. This argument is combingd with the
Number-Of-Tags argument. The combination of these arguments is intended to support mahy different
bus|ness applications, where reading all the RFID tags might not be necessary.

The| response from the command is a list comprising the tag IDs together with the DSFID for each RFID tag.
Thefe is also an indication’of the nature of any failures to complete the command instructions.

B.4 Write-Objects

The| Write-Objects command and its Add-Objects-List argument is used to write a list of one or nore object
iderjtifiers~.and objects to an RFID tag. Each object is provided as a byte stream suppprted by a
Compact-Parameter. Additionally, there are arguments to lock the data set and to check that the Relative-OID
is npt-already encoded on the RFID tag.

The response from the command is a list that identifies what action was taken with respect to each data object.

B.5 Read-Objects

The Read-Objects command is used to read one or more data objects from the RFID tag. It is supported by a
Read-Type argument that enables only first objects (such as the primary item identifier and OID-index) to be
read, or to read one or more objects, or to read all objects. If the read type is Read-First-Objects, this has to
be supported by an additional argument, i.e. Max-App-Length, which requires a total number of bytes to be
defined. This value can be calculated relatively easily if the primary item identifier for the particular library is of
a fixed length. An additional Check-Duplicates argument can also return information of whether there is more
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than one instance of a particular Relative-OID encoded on the RFID tag. This can be useful for housekeeping
purposes.

The response from the command provides a list of information associated with each data object. In particular,
it clearly identifies whether the data has been de-compacted, or remains application-defined, as would apply

for example

to the OID-index.

B.6 Read-Object-ldentifiers

The Read-ﬁhjnrf-ldnnfifinre commandreads all the nhjnnf identifiers,-but-not-the associated-data nhjnr\fcj rom
an RFID tag. The command is mainly used as part of a “housekeeping” procedure, for example to check[that
the OID-Index is correctly encoded, or when a new loan item is brought in from another source such-a$ an
interlibrary loan.

The responge from the command provides a list of all of the Relative-OIDs encoded on the-tag, or details of
any failure fo execute the command.

B.7 Get-App-Based-System-Info

The Get-Agp-Based-System-Info command requires the interrogator to read the system information (the|AFI
and DSFID) from the RFID tag. In some applications, this will be a housekeeping command ensuring tha{ the

code values

The respon

B.8 Mod

The Modify
associated
argument th

are correctly encoded.

5e from a successful read returns the AFl and DSFID values.

fy-Object

-Object command is used to change thewvalue of the data object, and effectively overwrite
data set. If the data set is already foeked, it cannot be modified. The command supportg
at enables the modified data set to"be'locked.

the
an

The response from the command either.indicates success, or reasons for failure in invoking the comnfand
including the inability to modify a data.setthat is already locked.

B.9 Delete-Object

The DeleteiObject command enables a complete data set to be deleted from the RFID tag. This can only be

achieved if

The respon

he data set'is not locked.

e fromthe command indicates whether the action was successful, or provides reasons for faillire.

B.10 Re

ad-Logical-Memory-Map

The Read-Logical-Memory-Map command is used for diagnostic purposes. It returns the complete content of
the memory on the tag in terms of encoded bytes, with no processing to identify individual object identifiers or
objects.

The response is either a byte stream of all the encoding on the tag, or a reason for failing to action the
command.
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B.11 Erase-Memory

The Erase-Memory command instructs the interrogator to set to zero the entire encoding on a specified RFID
tag. If any blocks are locked, then a generic Blocks-Locked response is returned, indicating failure to properly
action the command.

The response from the command gives an indication that the command was successfully completed, or
reasons for failure.
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Annex C
(normative)

Pre-encoding the ISIL

C.1 General considerations

The ISIL sypports a number of structures, including library identifiers under a national scheme using/the|two
alphabetic ¢haracter ISO 3166-1 country code, and three other formats where the prefix identifiers.are pne,
three, or foyr characters long. A hyphen minus character separates this code from the library identifier.

The hypher minus character is essential to distinguish the boundary point between the various types of pfefix
and the libfary identifier. Using the standard compaction schemes of ISO/IEC 15962 fesults in a relatively
inefficient compaction of this data.

To achieve Ja more efficient compaction of the ISIL, which may be up to 16 charactets in length and a mixture
of uppercage, lowercase and numeric characters, a specific pre-encoding scheme is included in this paft of
ISO 28560.| The scheme supports the encoding of any mixture of characters/that is compliant with ISO 15511
for the regigtration of the ISIL.

The ISIL encoding scheme is based on an encoding table, as defined'in Table C.1. The characters are laid out
in three columns, each of which contains a subset of the character set and some control characters. Hach
alphabetic Bnd punctuation character is encoded in 5 bits, ahd each numeric character in 4 bits. Spgcial
control chafacters (see C.2) are used to switch between the sets. The encoding shall always begin in| the
uppercase $et, a point that is explained in C.3.

Table C.1 — ISIL encoding table for this part of ISO 28560

Uppercase set Lowercase set Numeric set
Value Character Hex | Value Character Hex | Value | Character Hex
00000 - 2b\.} 00000 - 2D | 0000 0 30
09001 A 41 | 00001 a 61 | 0001 1 31
00010 B 42 | 00010 b 62 | 0010 2 32
09011 G 43 | 00011 c 63 | 0011 3 33
00100 D 44 | 00100 d 64 | 0100 4 34
09101 E 45 | 00101 e 65 | 0101 5 35
00110 F 46 | 00110 f 66 | 0110 6 36
00Tt G 47 00Tt g 67 | Ottt 7 37
01000 H 48 | 01000 h 68 | 1000 8 38
01001 I 49 | 01001 i 69 | 1001 9 39
01010 J 4A | 01010 i 6A | 1010 - 2D
01011 K 4B | 01011 k 6B | 1011 : 3A
01100 L 4C | 01100 I 6C | 1100 | Latch upper | N/A
01101 M 4D | 01101 m 6D | 1101 Shift upper | N/A
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Table C.1 (continued)

Uppercase set Lowercase set Numeric set

Value Character Hex | Value Character Hex | Value Character Hex
01110 N 4E | 01110 n 6E | 1110 | Latchlower | N/A
01111 o 4F | 01111 o) 6F | 1111 Shift lower | N/A
10000 P 50 | 10000 p 70

10001 Q 51 | 10001 q 71

10010 R o2 10010 r 2

10011 S 53 | 10011 s 73

10100 T 54 | 10100 t 74

10101 u 55 | 10101 u 75

10110 \Y 56 | 10110 v 76

10111 W 57 | 10111 w 77

11000 X 58 | 11000 X 78

11001 Y 59 | 11001 y 79

11010 z 5A | 11010 z 7A

11011 : 3A | 11011 / 2F

11100 Latch lower N/A | 11100 Latch upper N/A

11101 Shift lower N/A | 11101 Shift. upper N/A

11110 Latch numeric N/A | 11110 batch numeric N/A

11111 Shift numeric N/A | 11114 Shift numeric N/A

C.2 Control characters
Each character set in Table €.1 has four control characters. These are used as follows.

— | The Shift function {ransfers the encoding to a different character set for a single character. The encoding
automatically returns to the character set from which the Shift was invoked.

— |The Latchfunction transfers subsequent encoding to one of the other character sets, whefe encoding
remainsin)place until the end of encoding or until another Latch or Shift is invoked.

Thepe “control characters are required to be encoded on the RFID tag so that the data can pe properly
recqnsiructed during the decode process.

C.3 Encoding rules

C.3.1 Base character set

The encoding shall begin in the uppercase character set, which is considered as the base character set. This
is to provide an efficient encoding scheme for the majority of ISIL codes that begin with an alphabetic country
prefix. If the ISIL begins with a lowercase alphabetic character or a numeric digit, then the appropriate latch or
shift character from the uppercase set shall be the first encoded bit string.
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C.3.2 Encoding process

Each character is encoded in sequence, adding a bit pattern associated with a particular character to an
encoded bit string. Encoding remains within the same character set until the end of the encoding process, or
until a character is found that is not supported by the particular character set.

At this point, there is an advantage to “look ahead” to additional characters. If the next two characters can be
supported in the same character set, then a latch to that character set should be used. If only one character
can be encoded from the character set, then a shift to that character set should be used.

These rules_are recommended because they are simple to implement. Using alternative analyses of the

complete ¢
appropriate

A shift or a

At the end
and 4-bit (fg
If the numb
During the

point to a shift in alphabetic, numeric or punctuation characters, they are ignored.
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haracter string might result in a more efficient encoding, and this may be used as long
shift and latch characters are properly used.

bf the encoding process, a concatenated bit string is produced that consists af-a’number of

er of bits is not perfectly divisible by eight, then additional pad bits “1” shall'be added at the
decode process, some of these pad bits might appear as control charagters, but as they ca

aring the ISO/IEC 15962 compaction scheme

yte stream is transferred to the ISO/IEC 15962 encoding\process, the compaction scheme sha
s “application-defined”. This is to ensure that~H6é additional compaction is applied.

defined rules (for example, as defined in this annex), to be applied to interpret the data string.
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at a library implementation.could use a generic ISO/IEC 15962 encoder or decoder, or one n
designed to support this/part of ISO 28560. It is also possible that, depending on sp€g
configurations, the library implementation might even need to support both methods. These
elow.

generic ISOAEC 15962 encoder or decoder

specific-details are not directly supported. Therefore, the encoding rules, and implicit deco
ed-in this annex for the ISIL need to be implemented externally. The presentation to

ISO/IEC 15

atch to the numeric set only requires each of these characters to be recorded with a 4+bit string.
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being

declared as application-defined. The generic ISO/IEC 15962 decoder outputs the un-interpreted byte string,

qualified by

the compaction scheme being declared as application-defined.

C.5.3 Aninclusive encoder or decoder for this part of ISO 28560

In this type of hardware or software device implementation, the interface with the application is the ISIL itself.
All of the encoding processes described in this annex are incorporated in the process, including the creation of
the appropriate byte stream and declaring that the compaction is application-defined. The decoding process
outputs a valid ISIL.

30 © IS0 2011 — Al rights reserved


https://standardsiso.com/api/?name=39f1151e3b977aff58bf949a47f19d7c

ISO 28560-2:2011(E)

C.6 Encoding examples

C.6.

1 EXAMPLE 1: DE-Heu1

This example contains characters from all three character sets and illustrates the use of the latch and shift
control characters as follows.

a)

b)

Encoding begins in uppercase character set with the character {D}, which encodes as “00100".

Encoding continues with the next three characters {E-H}, which are from the same character set and

[7aYaV. NaV RN TaVaVaVaVa BTV FaVaVatl)

c)

h)
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The next two characters are lowercase {eu}, and cannot be encoded in the same character et as used
for the first four characters. Therefore, a latch lower control character needs to be encoded as|“11100”.

The two lowercase characters {eu} are then encoded as “00101”, “10101”.

The next character is from the numeric set and cannot be encoded in the same character set ps currently
being encoded. As there is only a single digit, a shift numeric control character is encoded as ‘11111”.

The numeric digit {1} is encoded as the 4-bit code: “0001”.

The bit pattern is concatenated to create a 44-bit string, as shown in Table C.2.

Table C.2 — Encoding 6fISIL DE-Heu1

D E ) H Latch e u Shift_ 1
lower numeric

00100 00101 00000 01000 11100 00101 10101 11111 0001

The 4-bit pad string “1111” is appended to round this encoding string to one divisible by eight to enable
conversion to a byte string, as shown in Table C.3.

Table C.3 — Byte string for ISIL DE-Heu1

00100004/ | 01000000 | 10001110 | 00010110 | 10111111 00011111
21 40 8E 16 BF 1F

2 EXAMPLE 2: CH-000134-1

example is an ISIL with a long numeric string and is encoded as follows.

a)

b)

d)

Encoding begins in uppercase character set with the character {C}, which encodes as “00011”.

Encoding continues with the next two characters {H-}, which are from the same character set and encode
as: “010007, “00000”.

The next six characters are numeric {000134}, and cannot be encoded in the same character set as used
for the first three characters. Therefore, a latch numeric control character needs to be encoded as
“11110”.

The six numeric digits {000134} are then encoded as a sequence of 4-bit codes: “0000”, “0000”, “0000”,
“0001”, “0011”, “0100”.
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e) The next character is {-}, and as this is supported by the numeric set, it can be encoded as a 4-bit code:
“1010".

f)  The final character is the numeric digit {1} and is encoded as “0001”.

g) The bit pattern is concatenated to create a 52-bit string, as shown in Table C.4.

Table C.4 — Encoding of ISIL CH-000134-1

Latch
Numeric

00011 | 01000 | 00000 11110 0000 | 0000 | 0OOO | 0001 | 0011 | 0100 | 1010 | 0001

h) The 4-pit pad string “1111” is appended to round this encoding string to one divisible.by 8 to enpble
conversion to a byte string, as shown in Table C.5.

Table C.5 — Byte string for ISIL CH-000134-1

00011010 | 00000001 11100000 | 00000000 | 00010011 | 01004010 | 00011111
1A 01 EO 00 13 4A 1F
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