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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
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Introduction

The technology of radio frequency identification (RFID) is based on non-contac
communication across an air interface. The structure of the bits stored on the memory

t electronic
of the tag is

invisible and accessible between the tag and the interrogator only using an air interface protocol,

as specified in the appropriate part of ISO/IEC 18000. The result of the transfer of data

between an

application and an interrogator in open systems requires data to be encoded in a consistent manner on
any tag that is part of that open system. This is not only to allow equipment to be interoperable, but in
the special case of data carriers, for the data to be encoded on the tag in one system's implementation
and to be read ata later time in a completely dlfferent and unknown system S 1mplementat10n The data

i to fulfil its ba51c ob]ectlve ThlS rehablllty is achleved through the spec1f1cat10n of\a'[]
is document and the data encoding rules of ISO/IEC 15962. Additionally, ISO/IEC. 2479

applifations and RFID interrogators. Specific parts of the infrastructure standards 3
mandgement requirements (ISO/IEC 24791-2) and device interface requirefents (ISO/I
Thes¢ support defined implementations that incorporate the encoding rules-of ISO/IEC 1]
functional rules of the commands and responses in this document.

Manyfacturers of RFID equipment (e.g. interrogators, tags) and.usérs of RFID techno
standards-based Data Protocols for RFID for item management. This document, 1SO
ISO/IEC 24791-1, ISO/IEC 24791-2 and ISO/IEC 24791-5 specify these protocols, which
abovg¢ the air interface standards defined in the ISO/IEC 18000 series.

The ffransfer of data to and from an application, supported by appropriate application c
the spibject of this document. This document is intended to be used as a reference to deve
ppriate for RFID applications and equipment:ISO/IEC 15962, which is intended to &
ocument, specifies the overall process and the methodologies developed to format th
nto a structure to store on the tag.

NOTE
1SO/1
docur
with
with

ISO/IEC 15961:2004 is a withdrawn standard, replaced by ISO/IEC 15961-1, ISO

hent because some systems still use the withdrawn version. All information pertaining to
rawn ISO/IEC 15961:2004 is.contained in this document. The intention is to remove ref]
rawn standard in the next vefsion of this document.

of use if the
ata Protocol
1-1 specifies
ben business
ddress data
EC 24791-5).
962 and the

ogy require
[EC 15962,
are layered

bmmands, is
op software
e used with
e application

IEC 15961-2,

EC 15961-3 and ISO/IEC 15961-4. ISO/IEC 15961:2004 is referenced to point out the differences with this

the use of the
erence to the
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Information technology — Data protocol for radio
frequency identification (RFID) for item management —

Part 1:
Application interface

1 3

This

inclu
comi

This

2
The

B
d

o T %)

w

cope

document focuses on the abstract interface between an application and the data pi
les the specification and definition of application commands and responseés. It allg
nands to be specified in a standardised way, independent of the ISO/IECA8000 series a

locument:
rovides guidelines on presenting data as objects;

efines the structure of Object Identifiers, based on ISO/IEG9834-1;

hdio frequency identification (RFID) tag;

hformation in Annex A for backward<compatibility with the 2004 version of th
[SO/IEC 15961:20041).

ormative references

llowing documents are'teferred to in the text in such a way that some or all of t

constlitutes requirements of ‘this document. For dated references, only the edition cited

undated references, the latest edition of the referenced document (including any amendme

ISO/IEC 15961-3, Infosmation technology — Data protocol for radio frequency identificatiq

item management.~=-Part 3: RFID data constructs

ISO/IEC 15962,)Information technology — Radio frequency identification (RFID) for item md

Data protecol: data encoding rules and logical memory functions

[SO/IE€9762, Information technology — Automatic identification and data capture (AIDC) {

pecifies the commands that are supported for transférring data between an applica

pecifies the responses that are supported for transferring data between the tag and the

oes not specify any required transfer syntax'with [SO/IEC 15962, but provides the no

ocessor and
ws data and
lir interfaces.

tion and the

application;

n-normative
s document

heir content
applies. For
nts) applies.

n (RFID) for

nagement —

echniques —

Harmonized vocabulary

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

1) Withdrawn standard. Replaced by ISO/IEC 15961-1, ISO/IEC 15961-2, ISO/IEC 15961-3 and ISO/IEC 15961-4.
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

ISO Onli

3.1.1
application

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

IEC Electropedia: available at https://www.electropedia.org/

software component that issues commands and receives responses to the commands within a system

3.1.2
data proces

sor

implementat
logical mem

Note 1 to entry

3.2 Abbrg

URN un

Since "TDS",
nents as spe

TypeC IS

TypeD IS

TDS G§

4 Confor

4.1 Genel

The commar
as specified
such, confor
according to

The argume
be considersg
what an app
Protocol is §
independent]

1on of the processes defined 1n ISO/IEC 15962, including the data compactor, form
ry, and command/response unit

y: This was called "data protocol processor” in ISO/IEC 15961:20042).

tviated terms and designations

iform resource name

"Type C" and "Type D" are commonly used in the industry torefer to the technology co
Cified by these standards, the following designations are used in this document:

D/IEC 18000-63
D/IEC 18000-64

1 EPC Tag Data Standard

mance

ral

ds and responses in this décument are expressed in an abstract syntax; transfer enca
by ISO/IEC 15961 (the superseded 2004 version of this document) is no longer require
mance to this document is specifically indicated by the resultant proper encoding o
ISO/IEC 15962.

nts and fields centained in individual commands and responses identify what nee
d for correctiinput to the Data Processor to achieve a valid encoding. Also, they id¢
licationexpects to have returned following access to a tag. Because of the way the
tructured, the commands and responses specified in this document are, to a large e
of particular tag types that are only known to the Data Processor through the Tag D

The result is

atter,

mpo-

ding,
ed. As
[ tags

ds to
entify

Data
ktent,
river.

that ISO/IEC 15962 can specify conformance requirements for valid encoding, whic

h this

document cannot.

This clause provides conformance best practice advice to achieve an integrated data communication
channel between the application and the tag.

4.2 Application conformance

An application is expected to support the commands and responses that are meaningful to the
application. For every command considered relevant for an application, all the constituent components
shall be considered in transfers between the application and the Data Processor.

2) Withdrawn standard. Replaced by ISO/IEC 15961-1, ISO/IEC 15961-2, ISO/IEC 15961-3 and ISO/IEC 15961-4.

2
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In particular, application standards shall take into consideration the various arguments in the command
as defined in Clause 7 (e.g. Object-Lock, Compact-Parameter). These determine the requirements of
what is encoded on the tag, and the necessary processes that the Data Processor shall invoke to achieve

avali

4.3

d encoding.

Conformance of the Data Processor

The Data Processor is, effectively, the implementation of ISO/IEC 15962. Depending on the scope of the
Data Processor (ranging from being specific to an industry, to being generic to the entire RFID Data
Protocol) various arguments included in the commands can be processed in different manners (e.g. data
can be identified with a full Object-Identifier or a Relative-OID). This document imposes no constraints

on th
by th
5 T
The I

6 [
6.1

6.1.1
Com

Each
field

restr
italic!

NOTH
synta

6.1.2

e design of the Data Processor, other than a requirement to support all the functional
e arguments in the commands that are necessary to achieve proper encoding.

'rotocol model

5O/1EC 15962 protocol model applies for this document.

'resentation conventions
Commands, responses, and arguments

General
hands and responses are defined within a box-format, such as is shown in Figure 1.

command or response contains an ordened list of fields or arguments. When ne
argument name is followed by the datatype and a brief description. Fields with va
cted to a subset of the range of their*data types have their possible and legal valy
F below the field name.

None of this applies to the original commands and responses when presented in the A
k as in [SO/IEC 15961:2004.

Figure 1 — Box format for commands, responses and complex arguments

Data types

The

I[lowing data types are used In the commands and responses:

— BOOLEAN: An argument that can have the values TRUE or FALSE.

— BIT STRING: A sequence of bits.

ity specified

cessary, the
ues that are
es shown in

SN.1 abstract

— BYTE: An integer with the possible values 0 to 255, usually expressed as a hexadecimal value 0044
to FFyg.

— BYTE STRING: A sequence of bytes. (Equivalent to OCTET STRING).

— EBV-8: A binary method to encode variable size numbers in the same field by using a leading
indicator bit preceding a 7-bit value. The final EBV-8 component begins with a 0, all preceding
components begin with a 1. For example, 69,, = 01000101, whereas 369, = 101110001, whose
EBV-8 representation is 10000010 01110001 (i.e. separated into 7-bit stings and then the indicator
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added as a prefix. The only requirement for using an EBV-8 code in a command is where this type of

value is returned in an air interface response.

— HEXADECIMAL ADDRESS: A location (on the memory of a tag), expressed as a hexadecimal value.

— INTEGER: An integer can take any whole number. In the context of this document, the values are all
positive.

— OBJECT IDENTIFIER: An Object Identifier as defined in 6.2.1.

6.2 Object Identifier presentation in the application interface

6.2.1 Objg

This docum
assigned as
node (ISO/II
particular O

— hasade

— Can marn

Fined set of arcs to identify itself;

bct identifier structure to ISO/IEC 8824-1

ent uses the OBJECT IDENTIFIER type as defined in ISO/IEC 8824-1 wijithlident
specified in ISO/IEC 9834-1. This uses a registration tree with a common implied
C 9834-1), a series of arcs from each node, with new arcs added as réquired to de
bject (see Figure 2). Thus, the body responsible for a particular node:

age the allocation of arcs under its node, independently of other bodies;

— is assurg¢d of uniqueness from all other arcs in the registration tree:
1. 0 . 15434 . 1 arcs
T ® ® [
> =1S0O
» = standard
> = particular standard ISO/IEC 15434
*/= sub-division within 15434 (= Format 01)
Figure 2 —(Example object identifier arcs
The only top|arcs permitted for all'‘Object Identifiers are shown in Table 1.

Table 1 — Object Identifier top arcs

Identifier arc name

Numerical value

itu-t 0
iso 1
joint-iso-itu-t 2

ifiers
root
fine a

NOTE1 AnyISO/IEC standard, e.g. this document, has Object Identifiers under the ISO top arc.

The second arc is administered by the relevant organisation named for the top arc. The current list of

top and seco

nd arcs is given in ISO/IEC 15961-3.

The third arc is controlled by the system or body defined for the second arc; sometimes this is a
registration authority. The hierarchical structure continues until the Object is identified uniquely. The
procedure of naming Object Identifiers ensures that each Object is unique within its "parent” arc and
that each parent arc is unique within its previous level, right back to the top three arcs.

NOTE 2  This structure enables Object Identifiers from different domains (e.g. open and closed systems) to be
encoded unambiguously on a tag memory.
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Three forms of Object Identifier are used with the RFID Data Protocol:

Object-Identifier: This full structure is used for communications between the application and the

Data Processor defined by the scope of this document.

Root-OID: The Root-OID is the common part of a set of encoded Object Identifiers. [t acts as a common
prefix to the Relative-OID values encoded on the tag. This structure is particularly important in

applications thatrequire a variety of data from a common data dictionary to be encoded

onatag. The

Root-0ID is either explicitly encoded or declared according to the encoding rules of ISO/IEC 15962.

Relative-OID: This structure is used in conjunction with the Root-OID (see below) for communication

between the application and the Data Processor defined by this document. These st
plied in situations where a common root applies to the set of Object Identifiersitd
n the tag. For example, if all the Object Identifiers have the common root 1 0 15961
sjpaces can be saved on the tag if this common Root-OID does not have to be encéded fo

ructures are
be encoded
12 encoding
- each Object

Iflentifier. The Relative-OID is a suffix to a common RootOID, which is either encoded ofr declared in

sppme other way.

OTE3  Except in the command and response abstract forms (see Clavse 10) and plad
istinction is vital, the term Object-Identifier applies also to the Relative-OID:

6.2.2| Presenting the Object-Identifier in accordance with ISO/IEC 8824-1

When the Object-Identifier is presented in accordance withISO/IEC 8824-1, spaces
betwgen each arc as follows:

10 15961H12'1

NOTE The more formal representation of this in®ASN.1 is: {iso(1) standard(0) rfid-data-pr
iata(1f2) baggage-id (1)}.

6.2.3] Presenting the Object-Identifier.as a Uniform Resource Name (URN)

The

Dbject-Identifier may also be presented in the URN in the following format, based

3061] with the decimal point character between each arc:

6.3

urn:oid:1.0.15961.12.1

Byte notation

6.3.1] Byte — Basic unit for 8-bit coding

This documeft)Supports binary, 6-bit, 7-bit, 8-bit, and user data that can exceed 8-bits p
The dommétrunit of coding is the 8-bit byte (also known as the octet).

Binafynddta shall be padded with leading zero bits until the binary value is octet aligne
shall be represented as bytes with bit 8 (see 6.3.2) set to a zero value. Data exceeding 8-bits shall be
encoded in multiple bytes.

es where the

hre inserted

btocol(15961)

bn [ETF RFC

er character.

d; 7-bit data

An 8-bit byte is represented by two hexadecimal values, using the characters 0-9, and A-F.

6.3.2 Bitordering

Within each byte, the most significant bit is bit 8 and the least significant is bit 1. Accordingly, the weight
allocated to each bit is as shown in Table 2.

© ISO/IEC 2021 - All rights reserved


https://iecnorm.com/api/?name=3f47da2ddccba67f9a4eaafbb9fb27bc

ISO/IEC 15961-1:2021(E)

6.3.3

Table 2 — Bit sequence in the 8-bit byte

bit 8
128

bit 7
64

bit 6
32

bit 5
16

bit 4
8

bit 3
4

bit 2
2

Bit value bit 1

Weight

Byte conversion

The 8-bit value is converted into the two hexadecimal characters with bit 8, bit 7, bit 6 and bit 5 having
the weights 8, 4, 2 and 1 respectively to define the first hexadecimal character. Bit 4, bit 3, bit 2 and bit 1
retain the weights 8, 4, 2 and 1 respectively to define the second hexadecimal character.

7 Processing application commands and responses

7.1 General

Since the p

it has becor
to properly
characterist
readers, and
characterist

lication of the first edition of ISO/IEC 15961 (ISO/IEC 15961:2004) @nd ISO/IEC 1
he clear that a number of device configurations do not require jtHe transfer enc

cs in that they can support all processes internally (e.g. printeternicoders, hand-held
software packages), but other device configurations can have-similar characteristics. ]
cs include a complete encoding process that supports thefunctionality of the applig

command and the encoding processes on the logical memory and/or the decoding processes fro

logical mem

In these de
discarded, r¢
of the revisi

bry to the application responses.

ices, transfer encoding would have to be created, and immediately be decodec
psulting in two unnecessary processes that add.to the process time and complexity. A
bn of ISO/IEC 15961:2004 into a multi-partstandard, this document now includes su

n

t through" process.

In devices o
also suppor
therefore es
The rules dée
shall be follo

on A: Straight through process

the encoding processes of ISO/IEC 15962, the transfer encoding is not required

fined for Objectldentifiers (see 7.3.3) and the command and response arguments (se
wed.

Various fornps of implementation are possible for this straight through processing of the Data Pro

including in
constraints

but frem forms and more direct transfer from host systems. This document plac
n theprocess adopted.

5962,
bding

support the functions of the Data Protocol. These device configurations have similar

RFID
[hese
ation
n the

| and
b part
pport

pnses

- software that incorpdrate data input of commands compatible with this document and

It is

sential to ensure that the basic functionality of the commands and responses are follpwed.

e 7.4)

tocol,

£S Nno

7.1.2 Option B: Transfer encoding

If a device, or software only supports the processes of this document or only supports the encoding
processes of ISO/IEC 15962, then the original transfer encoding may be used (see Annex A). Alternative
transfer encoding including the binary encoding defined in ISO/IEC 24791-5 may be used for better
integration with systems that support such interface mechanisms. In turn, this means that the
command and response structures defined in Clause 7 shall also be considered as abstract or functional
definitions of the requirements to properly encoded data on a tag or read and interpret data from the
tag.
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7.2 Encoding system related information in commands

7.2.1 Singulation-Id

The Singulation-Id (previously defined as Tagld in ISO/IEC 15961:2004) is provided by the Tag Driver. It
identifies the tag unambiguously for at least the period of a data transaction.

In the Data Protocol, the Singulation-Id shall be up to 255 bytes long and acts as a file reference for the
Logical Memory, and in turn provides a one-to-one link to the Logical Memory Map of the tag itself.
Singulation-Id shall be based upon one of the following, the choice being determined by the design of

the Tag Driver and the air interface protocol:

a) A completely Unique Item Identifier programmed in the tag, as specified in the ISQ/IEC 18000
series.

b) A datarelated identifier, e.g. like a Unique Item Identifier (UII), that provides for uniqueness within
the specific application domain of item management. This requires the @l to be read to establish
the Singulation-Id.

c) A virtual- or session-identifier based on a time slot or other featute managed by the |air interface
drotocol.

d) (ombinations of (b) and (c), e.g. a virtual Singulation-Id aeross the air interface but rlequiring the
data related identifier to be returned as a response.

7.2.2| AFI

The AFI (previously defined as ApplicationFamilyldin ISO/IEC 15961:2004) refers to specifiic identifiers

that ¢nable selective addressing of tags. This may“be supported by a mechanism at the ir interface.

Becatise the AFI is supported by standards forsmart card, the structure that follows is nop-conflicting

With‘Ehose standards. The value of the AFI for RFID for Item Management shall be a single byte value

specified in ISO/IEC 15961-3, as follows:

—

T
T

The 4
inter
servi
infor

i+
5O/IEC 15961-3. The list of codée values is updated in the associated RFID data constrycts register.

in the range 00,5 to OF;4 _the code applies to a closed system application, a

fintherange 90,4,to CE;{thecodeappliestoanopensystemapplicationasdefinedinISO
he list of code values is.updated in the associated RFID data constructs register.

he value CF4 is-reserved as an extension code for multiple byte AFI code values.

AFI should be‘stored on the tag in some form, or alternatively may be determine
face servicesif these are sufficiently specific. If the AFI is not supported by a class of
ces froni-the air interface do not provide this by other means, the value of this code i
mation'for the tag shall be 00.

5 defined in

[IEC15961-3.

d by the air

tag, and the
n the system

7.2.3

DSFID

The DSFID (previously defined as StorageFormat in ISO/IEC 15961:2004) refers to specific identifiers
that enable efficient encoding on tags. The value of the DSFID for RFID for [tem Management is a single
byte, or multiple bytes. It encodes the Access-Method and Data-Format, both of which are defined below.
The Access-Method is encoded in bits 8 and 7 of the DSFID, with the final five bits (bits 5 to 1) encoding
the Data-Format. Bit 6 defines additional functionality supported by some types of tag.

If the Access-Method has a value between 4 and 15, extensions to the DSFID are implemented by the
Data Processor.

NOTE None of these values has yet to be assigned, and such assignments will only be assigned by revision or
amendment to this document.
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If the Data-Format has a value between 32 and 287 as defined in ISO/IEC 15961-3, extensions to
the DSFID are implemented by the Data Processor. As the Data-Format is registered as part of the
ISO/IEC 15961-2 Data Constructs register, this extension occurs independently of changes to this
document.

7.2.4 Access-Method

The Access-Method defines the way data can be mapped on the tag and be accessed from the tag. The
value of Access-Method should be stored on the tag, or may be defined by the air interface services, if
this can be done unambiguously. The Access-Method is defined as a bit value and the following codes
shall apply:

0 No-Directory: This Access-Method provides the simplest set of encoding rules.‘The[basic
rule is to link a data Object to an Object-Identifier and support this with@appropriate
syntactical components to create a Data-Set. The Data-Sets are concatenated to produce
a contiguous sequence of encoded bytes in the Logical Memory Map.

1 Directory: The Directory structure supports all the encoding rules)of the No-Directory
structure, but additionally supports the encoding of a directery at the higher address
values within the Logical Memory Map on the tag. When theDirectory structure isjused,
any command seeking to selectively read data can first aecess the directory to firld the
memory address of the beginning of the Data-Set, and thengo to thatlocation to read the
bytes that represent the encoding of the Data-Set.

The Directory may be written to the RFID tag atalater time than the initial encoded data.

2 Packed-Objects: The Packed-Object structure was introduced at the first revision of
ISO/IEC 15962 and this edition of this document. The encoding scheme is fundamentally
different, because it takes a set of Object-Identifiers and their Objects and encodes|them
in an indexed structure that integrates compaction and encoding. The Packed-Objeft en-
coding scheme requires a rule-based table for each Data-Format, which calls up splecific
compaction schemes for the indi¥idual elements. The compaction schemes are standard,
irrespective of the Data-Format. The Packed-Object scheme requires more cormpplex
encoding and decoding rules than the No-Directory and Directory Access-Methods, but
offers significant enceding efficiency even over the basic No-Directory structure when
a number of Object-Identifiers need to be encoded. This can reduce the amount of mem-
ory required on the tag and can reduce the size of message transferred across the air
interface in response to a read command. Application domains need to define a taple of
indexed Relative-OIDs for this Access-Method to be implemented. It can only be applied
as an altetnative to the No-Directory or Directory Access-Methods on a particulalr tag;
but tag@with any of the Access-Methods may be intermixed in the same applicatign.

3 Tag=Data-Profile: The Tag-Data-Profile scheme is intended to support fixed message $truc-
tures, typically where several Object-Identifiers and their Objects need to be encpded.
The fixed message structure is best suited for applications that are reasonably Homo-
geneous and additionally have a consistent requirement for the same Object-Identifiers
to be encoded on all tags in the application. Each Tag-Data-Profile requires registration.
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Multiple-Records: The Multiple-Records encoding process overlays a structure onto the
No-Directory, Packed-Objects, and Tag-Data-Profile Access-Methods for multiple instances
of these, and even a mixture of these Access-Methods, to be encoded in the same Logical
Memory. This is achieved through the introduction of an encoded MR-header and a pre-
amble for each record. This allows the encoding of individual records to fully conform
with the inherent Access-Method. This also enables the same Object-Identifier to be en-
coded in separate records, with one rule that supports a list of the same data element in
one record. There are three main classes of application supported by the Access-Method
and these can also be intermixed. One class enables different data formats and owners
of data to share the same tag, but under the control of the original owner of the tag. An-
other supports a time sequence of history records of the same type to be repeated. The

5to 15

Wheife a choice can be made, the following guidelines can be of assistance:

— The No-Directory structure is better suited to tags with ‘small memory capacity,

third major class id for the support of hierarchically related records, e.g. foer [supply chain
delivery or bill of material types of structure.

Reserved for future encoding schemes to be defined in ISO/IEC 15962 and invoked under
rules for a multiple byte DSFID. Some of the new Access-Methods-can be inherent encod-
ing schemes in Multiple-Records. This can only be determinéd'ds the encoding schemes
are developed.

because the

o

irectory itself is an overhead that needs to be encoded. It\also is better suited where t
bject-Identifiers to be encoded, so that a continuous read*function will transfer all the
at least sufficient of the encoded bytes) to enable thetytes to be parsed to find the req
Iflentifier and associated Object.

o

[he Directory structure is obviously better.suited where the conditions differ from
tp the No-Directory structure. In additionjt is better suited to applications that call
reading, writing, or modifying one or féw Object-lIdentifiers from among many. In
sfituation, the extra read processes to_transfer the directory to the Data Processor ar
Halanced be the shorter read time fo¥’the selected Object-Identifier.

[he Packed-Objects structure reguires more complex encoding and decoding but offers

improvement in encoding efficiency over the basic No-Directory structure. As such,

sjuited to applications wherethe encoding requirements are relatively high compared tq
dapacity of the tags used in the application.

[he Tag-Data-Profile*scheme is best suited to applications where the domain is homo

here are few
encoding (or
hired Object-

those suited
for selective
this type of
e likely to be

asignificant
it is better
the memory

beneous (e.g.

3 vertically integrated supply chain where all suppliers are known to all customers) and all parties

dgree that each Object-Identifier shall be encoded and agree to a common structure af

1d format for

dach data Object.

considering the variety and length of data and the typical read/write 1mplementat10ns expected for an
application.

Once an Access-Method has been specified for the tag, the application does not need to qualify how
reading, writing, or the organisation of the bytes on the Logical Memory is to be achieved. This is the
function of the Data Processor and the Tag Driver.

7.2.5 Data-Format

The Data-Format defines the Root-OID of the Object-Identifiers being stored on the tag. The Data-Format
enables data Objects to be identifiers simply by a Relative-0ID, making more efficient use of encoding
space or to restrict data to one class.
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Full Object-Identifiers (i.e. with a different Root-OID than that defined by the Data-Format) can still be
encoded on the tag, enabling data from different application domains to be encoded, albeit without the
same level of encoding efficiency.

The value of Data-Format should be stored on the tag or may be defined by the air interface services if
this can be done unambiguously. When defined by the air interface protocol, there shall be a one-to-one
relationship with the type of tag and the value of Data-Format. The value of the Data-Format for RFID
for Item Management shall be an integer value in the range 0 to 287 specified in ISO/IEC 15961-3. The
following are relevant to this document:

0 Not-Formatted: This is used for tags not formatted, or not yet formatted, to this document.

1 Full-Featured: This Data-Format supports any type of data format where the, full Ob-
ject-Identifier is used. Its prime purpose is to enable heterogeneous data (i.e. fromdifferent
data dictionaries) to be encoded on the one tag. For example, it can be used’to efncode
data from different closed system applications unambiguously, using the ISO/IEC 9834-1
registered Object Identifiers for each application.

2 Root-OID-Encoded: This Data-Format is used when all the data on'the tag has a cohmon
RootOID, which does not conform with one of the specific Root?OIDs associated With a
Data-Format registered under the rules of ISO/IEC 15961-2:

The Root-OID for Data-Format 2 shall be directly encoded on thétag using the appropriat¢ root
arcs. [Each Object is encoded on the tag using a Relative-OID,\representing the remaining lower
order|arcs.

3to 248 These code valuesapply toan open system application as registered under ISO/IEC 15961-
2. The list of code values is updated in the associated RFID data constructs registdr.

29 This code applies to closed system dat@ where the encoded data is in accordance with
this document and ISO/IEC 15962,

30 This code applies to closed systém data, where the encoding rules are not in accordlance
with ISO/IEC 15962. It is of Gse for applications that are migrating from other encpding
rules, enabling data to be.distinguished and properly encoded. It is also of use prijor to
the transition of tags.from a closed system application to an open system applicatjon.

31 This value is notiassigned to any application, because its binary equivalent is uded to
signal an extension to the Data-Format, in the range 32 to 287.

32to| Thesevaluesarereserved for open system applications as registered under ISO/IEC 15961-
287 2, wheman extension mechanism is invoked under ISO/IEC 15962 rules for a myltiple
byte(DSFID.

7.3 Prepdringthe basic Objects and other application-based arguments

7.3.1 General

This is an initial process to ensure that the data Objects are prepared in a format compatible with this
document.

NOTE It is recognised that there are message-based protocols and syntax for existing AIDC application
standards that differ from the Object-based protocol of this document. It is possible to achieve the benefits of the
Object-based protocol and maintain compatibility with message-based systems by converting between the two
formats (see Annex B).

The outputs described in the subclauses that follow shall be the format of inputs to the Data Processor.
However, the mechanisms to achieve them on input and output are not specified in the subclauses. The
requirement is to assign an Object-Identifier to each Object using the data dictionary relevant to the
application standard.
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7.3.2 General model

Figure 3 provides a data flow model for preparing each Object-Identifier and associated data Object.
Each type of application data, and particularly those covered by this document, has a data dictionary, or
list of data Objects or data elements.

Any such data dictionary can evolve over time and maintenance of such a data dictionary shall be
independent of this document. The data dictionary usually consists of a coded list (e.g. numeric,
alphabetic, alphanumeric) of data Objects and their specification for use within the domain of the
application standard. ISO/IEC 15961-3 and its associated RFID data constructs register defines Object-
Identifiers that are relevant to applications.

Objects Identifier tree
for application

ObjectID conversion
(e.g. Data Identifiers to numeric)

Application Prepare data of existing ObjectIDs
data application standard and Objects

Figure 3 — Data flow model: Prepare basic Objects

7.3.3| Object-Identifier

The Qbject-Identifier shall be provided by the application system as a series of arcs as dgfined in 6.2
includling all the Object-Identifiers associated with the established Data-Formats.

The Qbject-Identifier should be presentedias a (full) Object-Identifier in the applicatiom commands
unlegs an application-specific system supports all the relevant Relative-OIDs. Whenever jpossible, the
Data |Processor converts a (full) Object-Identifier to a Relative-OID for more efficient encpding on the
tag, Hased on the Data-Format received from the tag.

7.3.4) Relating Object-Identifiers

Messpge-based syntax.can use recursive or looping techniques to created repeated sequenges of related
data [e.g. individual guantity and batch numbers linked to different product codes). When the complete
messpge is parsedsthe syntax identifies boundary points so that the attributes are corredtly linked to
the primary code.

NOTE In-anObject-based system (such as the Data Protocol of this document and ISO/IEC 15962) operating
at a bpse level, there is a risk of creating false links (i.e. product code A can be linked to quantity pf product B).
The pfeblem can be overcome using one of the techniques described in Annex C.

7.3.5 Object

7.3.5.1 General

The application provides data in the form of an Object. This value is byte-based and associated with
the definition of the Object-Identifier provided by the application data dictionary. Specific advice about
interpretation is given in the following subclauses.

7.3.5.2 Basic 8-bit character set information

Many business applications make use of ISO/IEC 8859-1 or ISO/IEC 646. As such, the interpretation (or
presentation) of the data is known to all participants in the system. This includes the specific sender
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and recipient even if, as is common in an open AIDC system, they are not known directly to each other.
If text file and browser application software are set up to handle the ISO/IEC 8859-1 character set, most
of the data content can be displayed as intended. If the content has a specific interpretation, the RFID
application shall establish between the participants exactly how particular data is to be interpreted.
This can be achieved by publishing a data dictionary using the Object-Identifiers as a reference.

7.3.5.3 Su

pport for ISO/IEC 10646

ISO/IEC 10646 supports the character glyphs of all character sets. One option to support data in any
other specific character set is to pre-process this by converting to ISO/IEC 10646 using mapping tools,
and then compacting this to UTF-8 encoding (as defined in ISO/IEC 10646). Any data directly defined

by ISO/IEC
Object in thd

7.3.5.4 Support for secure or encrypted data
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Logical Memory Map.

secure data, including encrypted data, shall be created by the applicatien prior to
Object to the Data Processor. This is done for two reasons:

es security of data to reside with the application and to be chdanged independently
Cessor.

the Data Processor to handle all data, whether encryptedot not, in a similar manner

[ data is encrypted can be made known to the entire set of systems users, but the 3

ils are provided in Z.6.

pact-Parameter

h of Compact-Parameter in a command shall determine whether the application data
d by the Data Processor. The Compact-Parameter is an integer value; the following

Application-Defined:The Object shall not be processed through the data compaction
of ISO/IEC 15962 and remains unaltered when stored in the Logical Memory Map of th

Compact: This requires using the basic ISO/IEC 15962 compaction rules to compa
Object as efficiently as possible to reduce the number of bytes required on the L
Memory Map.

UTF8-Data: This identifies that the Object has been externally transformed, usin
ISO/IEC 10646 coded character set, to UTF-8 encoding. The Object shall not be proc
through the data compaction rules of ISO/IEC 15962 and remains unaltered for tra

0646 should also be UTF-8 encoded, to reduce the number of bytes required to stote the

being
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Pack-Objects: This identifies that a set of Objects is to be encoded using the Packed Object
encoding scheme and identified with the associated Access-Method. The set of Objects
shall not be compacted using the basic ISO/IEC 15962 compaction rules, but use the Packed

Object encoding rules.

Tag-Data-Profile: This identifies that a set of Objects is to be encoded using the Tag Data
Profile encoding scheme and identified with the associated Access-Method. Although the

set of compaction schemes is identical to the basic ISO/IEC 15962 compaction rule

s, the

Profile IDTable specifies a particular compaction scheme. The Profile IDTable specifica-

tion shall be followed.
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Monomorphic-Ull: This identifies that a single Object defining a Ull is to be encoded using

the compaction rules defined by the AFI. As this is applied to a UII, this Compact-Parameter

shall only be applied to a single Object per memory bank.

This Compact-Parameter is explicitly defined because for some tags the
Objects is independent of the encoding of the AFI, so the Data Processor

encoding of
shall access

information about the Compact-Parameter from the Data Constructs register as defined

by ISO/IEC 15961-2.

6 to 13 reserved for future definition

Comy
alrea

De-Compacted-Monomor piic-Utt T s dentifies that the Object ima respo
de-compacted using the rules defined by the AFI assigned for a particular Mongd

14

This Compact-Parameter is explicitly defined because the Monomorphie-UII ¢
an associated Object-Identifier encoded on the tag. The Object-Identifier, as d
AFI, needs to be added to the response. The Data Processor shallaccess infori
the Object-Identifier from the Data Constructs register as defined by ISO/IH

15 De-Compacted-Data: This identifies that the Object in a‘tesponse has been d

using rules in ISO/IEC 15962 and restored to its origindl application input f]

action is generally applied because it increases the encodation efficiency on the
dy encoded to UTF-8 encoding rules should be qualified with the Compact Parame

so th
deco
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During the decede process, the following response codes are applied based on the input co

I

Q

ht subsequent reading of the Object will clearly indicate’'that it will be processed thra
er for final presentation to the application receiving the data. The Compact-Parame
d only be used if there is an over-riding reason*not to compact the data. Reasons for
compaction to application rules, or if the Objecthas been encrypted. In both these cas
action can be possible and the decode processwould fully restore the Object, the origi

ssing.

fernative to the basic compaction-s for a set of Objects to be encoded to the rules of Pac
can only be done if the applicatioh administrators choose to adopt the scheme by crea
to which source references\should be provided on the register of data constructs. T|
be encoded to the Packed-Object rules the Compact-Parameter value (3) is applied
Objects to be encoded.

hrly, if data is to beencoded to the rules of Tag Data Profiles the Compact-Paramete
ed to the entire(set’of Objects to be encoded.

F the comimand argument was Application-Defined (0), a compliant Data Processor u
ompaction and applied the relevant compact code to the encoding on the tag. As the de
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hterpret the encoded bytes, the response is Application-Defined (0).
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If the command argument was Compact (1) a compliant Data Processor applied the correct compact

code to the encoding on the tag. As the decoder can interpret the encoded bytes, the response is De-
Compacted-Data (15).

[f the command argument was UTF8-Data (2) a compliant Data Processor undertook no compaction

and applied the relevant compact code to the encoding on the tag. As the decoder cannot interpret
the encoded bytes, the response is UTF8-Data (2).

If the command argument was Pack-Objects (3) a compliant Data Processor encoded to the rules

as defined for the Object as defined by the ID Table specified. The decoder uses the same ID table
to interpret the encoded byte and returns each data Object with the response De-Compacted-Data

(

15).
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If the command argument was Tag-data-Profile (4) a compliant Data Processor encoded to the rules
as defined for the Object as defined by the ID Table specified. The decoder uses the same ID table
to interpret the encoded byte and returns each data Object with the response De-Compacted-Data
(15).

If the command argument was Monomorphic-UIl (5) a compliant Data Processor encoded to the
rules as defined for the Object as defined by the AFI and the Data constructs register. The decoder,
on recognition of the AFI uses the compaction rule declared on the Data Constructs register and
returns the data Object with the response De-Compacted-Monomorphic-UII (14). It also returns the

Object-Identifier as defined by the Data Constructs register.

NOTE Al
the AFI from
argument is n

7.3.7 Objg

The comma
(encoded Ob
in such a wa
Logical Men
way, permar
use of releva

7.4 Othern

7.4.1 Acce
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the Data Constructs register, responses from reading data do not include the AFI. This res
ecessary to ensure that additional matching procedures are can be carried out.

rct-Lock

hd argument Object-Lock requires the Data Processor to arrange the)encoded daf
ect-Identifier or Relative-OID, Object, Precursor and other associated-syntax compor
y that all of the associated bytes can be stored and locked in a blgck aligned manner

ory Map. The locking process shall have the effect of makingthe bytes processed i
ently encoded on the tag, or only capable of being unlocked in some types of tag wit
nt passwords.
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The command argument Access-Password requires the;Data Processor to pass this to the interrog
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Access-Password in the command is thatched with that on the tag. A match res
Ctions on the tag being permitted. Atmismatch results in the air interface rejecti

jtional-App-Bits

The commamd argument Additional-App-Bits is used to extend the search criteria of Object-Iden

data encode
suffix to the

7.4.3 AFI-

The commar
BOOLEAN a1
be used in th

AFI and DSFID.

Lock

1d argument AFI-Lock is used to determine whether the AFI is to be locked or not. Th
rgunrent. If set to TRUE, the interrogator shall lock the AFI to ensure that the tag car
edwvay prescribed. The locking process shall have the effect of making the bytes proc

in this way,
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of relevant passwords.

NOTE In some tag types the AFI is part of a contiguous string with the encoded data sets. In such cases AFI-
Lock does not apply.
7.4.4 Append-To-Existing-Multiple-Record

The command argument Append-To-Existing-Multiple-Record is a BOOLEAN argument. If TRUE, the
data objects are to be appended to an existing multiple record, subject to various checks by the Data
Processor. If FALSE, then a new multiple record shall be created.

14
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7.4.5 Application-Defined-Record-Capacity

The command argument Application-Defined-Record-Capacity is a BOOLEAN argument that if FALSE
determines that the Data Processor automatically determines that the capacity for the given multiple
record is simply based on the encoded data and then increased to be block aligned. If set to TRUE,
then the application needs to set the size of memory assigned to the record using the Record-Memory-
Capacity argument.

7.4.6 Avoid-Duplicate

The command argument AV01d Dupllcate is used to ensure that the Ob]ect-Identlfler is not already

¢ T eryogator shall
verify all Object- Identlflers in the Loglcal Memory Map Ifthe Ob]ect Identlfler already exigts, the write
command is aborted, and the Completion-Code value Duplicate-Object (10) is returped.'If et to FALSE,
the ifjterrogator shall write the Object without any verification.

7.4.7| Battery-Assist-Indicator

The ¢ommand argument Battery-Assist-Indicator is used by the application that the tag supports a
battery assist feature. The argument is generally used when the airdnterface protocol dog¢s not have a
featufe to support such an indication.

7.4.8| Block-Align

The Jommand argument Block-Align is used to define whéther Objects written to a tag shgll be aligned
to the beginning of a block. This is a BOOLEAN argument. If set to TRUE, the interrogatqr shall align
each [Object written to a tag on a block boundary.as determined by the specific tag ardhitecture or
manyfacture.

7.4.9] Block-Align-Packed-Object

The Jommand argument Block-Align-Racked-Object is used to define whether Packed-Objects written
to a tlag shall be aligned to the beginning of a block. This is a BOOLEAN argument. If set fo TRUE, the
interfogator shall align each Packed-Object written to a tag on a block boundary as deterinined by the
specific tag architecture or manufacture.

7.4.10 Check-Duplicate

The gommand argurment Check-Duplicate is used to invoke a particular process defined by the command
(e.g. yead or delete),"This is a BOOLEAN argument.

If sef| to TRUE) the interrogator shall verify all Object-Identifiers in the Logical Memofy Map. The
commang-shall only be completed if there is no duplicate present. Otherwise, the Completion-Code
valug Daplicate-Object (10) is returned.

If the Check-Duplicate flag is set to FALSE, the interrogator shall act upon the first occurrence of the
Object-Identifier, associated Object, and precursor. In this case, a duplicate Object-Identifier and
associated Object (possibly with a different value) and precursor can be present.

7.4.11 Data-CRC-Indicator

The command argument Data-CRC-Indicator in a command instructs the Data Processor to add a CRC-
16 either to each individual data set or to the entire encoded data, or to both. The argument Data-CRC-
Indicator in a response indicates that the Data Processor validated the CRC-16, stripped this from the
response and transferred the interpreted Object-Identifier and associated Object to the application.
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7.4.12 Data-Length-Of-Record

This response argument provides the size of the encoded Multiple Record in terms of the write block
size, as encoded in EBV-8 format in the record preamble.

7.4.13 Delete-MR-Method

The command argument Delete-MR-Method is used by the application to invoke one of two methods for
the interrogator to delete a multiple record. This command argument is presented as an Integer value,
and the following codes apply:

0 Markrecord as deleted

1

)

hysically delete the record

The process|details are defined in 10.28.1.

7.4.14 Dirgctory-Length-EBV8-Indicator

The command argument Directory-Length-EBV8-Indicator is used by the application to ensurg that
sufficient sppce is available in the MR-header for the Data Processor to encode the actual length of the
directory. This command argument is presented as an integer value and'the following codes apply:

1  Single byte EBV-8, which can support a directory of up to 127 blecks.

2 Double hyte EBV-8, which should be used when the Logical'Memory is large and / or many refords
are expgcted to be encoded on it. This can support a diréctory size of up to 16383 blocks.

The value 2 is used for a directory that can originally be stnall in size, however, it is expected to incfrease
in size at sorhe future time.

7.4.15 DSF|D-Lock

The command argument DSFID-Lock (previously storageFormatLock) is used to determine whiether
the DSFID iq to be locked or not. This isfa BOOLEAN argument. If set to TRUE, the interrogator|shall
lock the DSF|D to ensure that the tag-can’only be used as prescribed. The locking process shall haye the
effect of making the bytes processed/in this way permanently encoded on the tag, or only capable of
being unlocked in some types of tag with the use of relevant passwords.

NOTE Injsome tag types the DSFID is part of a contiguous string with the encoded data sets. In such cases it
cannot be locked independently:

7.4.16 DSF|D-Pad-Bytes

The command argument DSFID Pad Bytes spec1f1es the number of bytes that the apphcatlon wants to
provide in an EX 1d example,
this can be to prov1de the encodmg space for the length of encoded data to be added and updated in the
future. When included in a response, additional pad bytes can be added by the Data Processor to align
on a lock-block boundary if the Extended-DSFID is to be locked, or if the first Data-Set is to be locked.

7.4.17 Editable-Pointer-Size

The command argument Editable-Pointer-Size is used to specify that a Packed Object created explicitly
or implicitly through a Write-Objects command shall allow subsequent modifications to its contents
or structure. This command argument is presented as a non-zero integer value that indicates that the
created Packed Object shall be made editable by adding an optional addendum subsection to the end
of the Object Info section of the Packed Object. The pointer(s) to the Addendum Packed-Object shall be
the number of bits specified in this command argument. The default value for this argument is zero,
indicating that no addendum subsection is present, and that therefore the Packed Object is not editable.
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7.4.18 Encoded-Memory-Capacity

This response argument provides the size reserved for a Multiple Record in terms of the write block
size, as encoded in EBV-8 format in the record preamble.

7.4.19 EPC-Code

The command argument EPC-Code represents any of the unique codes defined by the TDS. The structure
of each EPC-Code is self-declaring from the value of its 8-bit header. Although some of the codes do
not align on an 8-bit boundary, these shall be rounded to 8-bit bytes for processing through the Data
Processor and be rounded to 16-bit words for encoding on the associated tag.

7.4.20 Full-Function-Sensor-Indicator

The gommand argument Full-Function-Sensor-Indicator is used by the applicationthdt the tag supports
a fulltfunction sensor. The argument is generally used when the air interface protocol do¢s not have a
featufe to support such an indication.

7.4.21 Hierarchical-Identifier-Arc

The response argument Hierarchical-Identifier-Arc is an integer value, converted from thel EBV-8 value
encodled in the Multiple Records preamble from a hierarchical recetrd.

7.4.22 Identifier-Of-My-Parent

The Jommand and response argument Identifier-Of-My-Parent is used for a multiple record that is part
of a hlierarchy and has the value of the hierarchical:cede of that record.

7.4.23 Identify-Method

The jommand argument identify-Methodis used to define whether all, or some, of the tags belonging
to the selected AFI in the operating area shall be identified. This command argument is prgsented as an
integpr value and the following codeS apply:

0 Inventory-All-Tags

1 Inventory*At-Least

2 Inventory-No-More-Than
3 [nventory-Exactly

4 to15 reserved for future definition

For eyeryargument including Inventory-All-Tags, it is necessary to specify the number of tags to be read
using the Number-Of-Tags (see 7.4.43). More precise advice is provided in Inventory-Tags command (see
10.4).

7.4.24 ID-Type

The command argument ID-Type is used to specify that a Packed-Object created explicitly or implicitly
through a Write-Objects command shall be instantiated as type of ID List or ID Map. This command
argument is presented as an integer value and the following codes apply:

0 ID List

1 ID Map
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2to 15 Reserved for future definition

7.4.25 Instance-Of-Arc

The response argument Instance-Of-Arc is an integer value, converted from the EBV-8 value encoded in
the Multiple Records preamble.

7.4.26 Kill-Password

The command argument Kill-Password requires the Data Processor to pass this to the interrogator
so that the Kill-Password in the command is matched with that on the tag A match results in the tag

function beipg permanently disabled. A mismatch results in the air interface rejecting the commapd.

7.4.27 LenIth-Of-Mask

The command argument Length-Of-Mask is used in conjunction with the command arguments Pginter
and Tag-Magk to define the search criteria of TDS data encoded in the UIl memerpy of a segmgnted
memory tag

7.4.28 Lock-Directory-Entry

The command argument Lock-Directory-Entry is BOOLEAN and if set’to TRUE the interrogator|shall
lock the directory entry for the Multiple Record.

7.4.29 Lock-Multiple-Records-Header

The command argument Lock-Multiple-Records-Headertis ised to determine if all, some, or none pf the
MR-header i$ locked. This command argument is presented as an integer value and the following todes

apply:
0 Not locked
1 Completely locked
2 Number-of-records field remains unlocked, the preceding fields are locked

3 Data Length of the Directory field remains unlocked, all other fields including the jnum-
ber-of-records field are locked

4 Data length«efthe directory field and the number-of-records field remain unlocked, alljother
fields aredocked

r shall

7.4.31 Lock-Ull-Segment-Arguments

The command argument Lock-Ull-Segment-Arguments is used to define which component parts of
the UIl segment of a Type D tag shall be locked. The argument takes precedence over lock argument
elsewhere in the associated command.

7.4.32 Max-App-Length

The command argument Max-App-Length is used to define the maximum compacted length of an
encoded data set. It is used in commands that need to constrain air interface read commands for faster
transactions, for example to read a Ull encoded in the first data set on the tag.
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3 Memory-Bank

The command argument Memory-Bank is used to define which part of a segmented memory tag on
which data is to be encoded. The Data Processor then invokes rules that are specific to the Memory-

Bank

7.4.3

to achieve a correctly encoded tag.

4 Memory-Bank-Lock

The command argument Memory-Bank-Lock is used to define which part of a segmented memory tag is

to be

7.4.3

The ¢ommand argument Memory-Length-Encoding in a command instructs the~Data
encodle either memory capacity or the length of encoded data, or two both, in térms of
of blgcks. The argument Memory-Length-Encoding in a response indicates that the Da
calcullated the relevant length and encoded this as part of the extended DSFX

7.4.3
The ¢
is to
tag fi
trang

7.4.3
The

encodling a Monomorphic-Ull, effectively instricting the Data Processor which of the

cond

7.4.3

The 1

7.4.3

The
folloy

locked.

Memory-Length-Encoding

6 Memory-Segment

ommand argument Memory-Segment is used to define where“on a segmented mem
be encoded. It is similar in function to the Memory-Bank argument (see 7.4.33), ex
br which this argument is appropriate can address multiple segments in the same
action.

7 Memory-Type
fommand argument Memory-Type is used‘to define which memory structure is
tional arguments and processes to applyto the encoding process.

8 Multiple-Records-Directory-Length

esponse argument Multiple*Records-Directory-Length is an EBV-8 value.

D Multiple-Records-Features-Indicator

fommand and résponse argument Multiple-Records-Features-Indicator is a bit m
ving structure:

Bit'8with the value 1, indicates that all the records use the same Access-Method. I
then bits 7 to 4 = 0000,

Processor to
the number
fa Processor

ory tag data
rept that the
air interface

ntended for

bptional and

ap with the

" this bit = 0,

Bits 7 to 4 identify the Access-Method if this is applied consistently. If bit 8 = 0,, t
permissible string for bits 7 to 4 are:

he currently

0000, indicates that all records use the No-Directory Access-Method
0001, is not permitted

0010, indicates that all records use the Packed-Objects Access-Method
0011, indicates that all records use the Tag-Data-Profile Access-Method
0100, is not permitted
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0101, to 1111,  is currently reserved for additional Access-Methods

— Bit 3 with the value 1, indicates that some of the records are in a hierarchical relationship with
other records.

— Bit 2 identifies whether the number-of-records field is fully maintained (e.g. updated each time a
new record is added) or whether the number-of-records might not be the correct current value.
The value 1 indicates that the number-of-records is correct, the value 0, indicates that the num-
ber-of-records field can be incorrect.

— Bit 1 with the value 1, indicates that there is an additional byte for indicating additional features.
Curremtiy this s RFUand therefore setto 053

7.4.40 NSI-Bits

The command argument NSI-Bits defines a 9-bit code defined by TDS used as a prefixito the EPC{Code
when encod¢d on the associated tag.

7.4.41 Number-In-Data-Element-List

The command argument Number-In-Data-Element-List is only used in a.hi€rarchical record th4dt is a
data element list. The value is the count of the number of instances of the-data element being encofded.

7.4.42 Number-Of-Records

The responsg argument Number-Of-Records is used in one of two ways. If bit 2 of the Multiple-Redords-
Features-Indicator equals:

0, [then this field is not maintained and the valde of Number-Of-Records should be zero, byt any
other value should be ignored, for exampte if some record count was initially maintaingd but
later this function was decided to beg stopped.

1, [then this field is fully maintaified as new records are added. A zero value for the Num-
ber-Of-Records is encoded when the MR-header is created.

7.4.43 Numpber-Of-Tags

The commarnd argument Number-Of-Tags is used to define a limit on the Identify-Method specified. It is
an integer v4lue in the range 0 to 65535.

7.4.44 Objé¢cts-Offsets-Multiplier

The commapd, drgument Object-Offsets-Multiplier defines the size of the memory in bits t
requested fqr.the storage of object offsets when the Directory-Type parameter in the Packed-Objects-
Constructs 4 i =Obj : i i
sizing of the AuxMap structure in the Packed Object.

7.4.45 Packed-Object-Directory-Type

The command argument Packed-Object-Directory-Type defines whether the Packet Object is a directory,
and in this case, which type of Packed Object directory has been constructed. A Presence/Absence
directory provides a bit map of the ID Values encoded on any of the Packed Objects on the tag, but no
indication of where the data is encoded. The index field directory adds the ordinal value of the Packed
Object containing the specific ID Value. For example, a 3-bit index field identifies which of eight Packed
Objects to access. An offset directory provides the starting address of the Packed Object containing a
particular ID Value.
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A null directory (i.e. the provision of space for a directory) is created by setting the pointer allocation in
this argument by setting a non-zero value for the PO-Directory-Size argument.

If a Packed Object is not a directory, then a zero value is set for this argument.

7.4.4

6 Password

The command argument Password defines the byte string that represents a code value, qualified by the
Password-Type, in a command that is required to be matched with the similarly defined code on the tag.
A match provides permissions to carry out additional actions with the tag. A mismatch results in any
associated command to be rejected.

7.4.4
The

7 Password-Type

permfissions to carry out additional actions with the tag.
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B8 PO-Directory-Size

ommand argument PO-Directory-Size defines the size of the (null)}“directory pointer
hcked Object. This command argument is presented as a non=zero integer value that s
e size of the (null) directory pointer encoded in the Packed Object.

D PO-Index-Length

ap structure to be created when the Packed\Object Directory-Type parameter is P
field.

0 Pointer

ommand argument Pointer is used‘in conjunction with the command arguments Len
ag-Mask to define the search (riteria of TDS data encoded in the UIl memory of
by tag.

1 Pointer-To-Multiple-Records-Directory

fommand and response argument Pointer-To-Multiple-Records-Directory is used t
st block numbep at the start address of the directory. This is defined as an EBV-
tory is not initidlly encoded, then a fixed length EBV-8 string of the same length as req
point of the-directory shall be encoded with a value of zero. The directory is encode
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es/of the tag may be specified to be located there. It will be necessary to invoke the

comn

rards-thatdefire-the-menmory mapping todetermrinethestartaddressof thedirector

7.4.52 Read-Record-Type

command argument Password-Type qualifies the value of the Password,"used| to provide

rreated with
hall be used

ommand argument PO-Index-Length is used t0)specify the size of the POindex Length for the

icked-Object

gth-Of-Mask
h segmented

o define the
8 value. If a
uired for the
d in reverse
hddress. The
er hardware
air interface

Yy

The command argument Read-Record-Type is used to identify various logical structures from the tag.
This command argument is presented as an integer value and the following codes apply:

0 Read-Multiple-Records-Header
1 Read-Multiple-Records-Header-Plus-1st-Preamble

2 Read-Multiple-Records-Directory
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3 Read-Preamble-Specific-Multiple-Record

4 Read-All-Record-OIDs-Specific-Record-Type

5 Read-OIDs-Specific-Multiple-Record

6 Read-All-Objects-Specific-Multiple-Record

7 Read-Multiple-Objects-Specific-Multiple-Record
8 Read-1st-Objects-Specific-Multiple-Record

9 Read-Data-Element-List-Specific-Multiple-Record

If Read-Multfiple-Records-Header is selected, the Data Processor returns the interpretation of th¢ MR-

header in th¢ Multiple-Records-Header-Structure argument.

t the
| the

If Read-Multiple-Records-Header-Plus-1st-Preamble is selected, the Data ProeeS§sor return
interpretatign of the MR-header in the Multiple-Records-Header-Structure‘-argument ang

interpretati

If Read-Mult
multiple rec

The Read-R¢d
for the Data

n of the first record’s preamble in the Multiple-Records-Preamble-Structure argume

iple-Records-Directory is selected, the Data Processor returhs‘the interpretation
brds directory in the Multiple-Records-Directory-Structure ‘argument.

cord-Type codes 3 to 9 require the use of one or more:Object-Identifiers in the com
Processor to invoke the relevant processes. Three very specific formats of Object-Iden

nt.

f the

mand
tifier

are applied tio multiple records:

For a myltiple record that is not part of a hierarchy, the structure is: 1.0.15961.401.{Data-For
{sector identifier}.{record type}.{instance-of}.{Relative-OID of data element}

mat}.

— For a Itiple record that is part of a hierarchy, but not a data element list, the structulre is:
1.0.15941.402 {Data-Format}.{sector identifier}{record type}.{hierarchical id}.{Relative-OlD of
element

For a mpultiple record that is a data element list, the structure is: 1.0.15961.403.{Data-For
{sector identifier}.{record type}.{hiérarchical id}.{data element}

mat}.

NOTE This object identifier calls for the response to include all the list element numbers.

The first tw isted

Object-Ident

0 Object-Identifier)structures apply to Read-Record-Type codes 3 to 8. The third
fier structure only applies to Read-Record-Type codes 3, 4 and 9.

If Read-Pregmble-Spetific-Multiple-Record is selected, the command shall include a single O
Identifier in| the Read-Objects List that is certainly defined down to the record type arc, an
instance-of arc (if applicable) or the hierarchical id arc (if applicable). The Data Processor returt

interpretati(rn of the record's preamble in the Multiple-Records-Preamble-Structure argument.

bject-
d the
s the

Selecting the Read-All-Record-OIDs-Specific-Record-Type is useful for identifying a series of history
records of the same type or a set of records in a hierarchy of the same type. In this case the command
shall include a single Object-Identifier in the Read-Objects List that is only defined down to the record
type arc. The Data Processor returns the list of Object-Identifiers one layer lower in the Read-OIDs-
Response-List, i.e. either with the set of instance-of arcs or with the set of hierarchical id arcs.

If Read-OIDs-Specific-Multiple-Record is selected, the command shall include a single Object-Identifier
in the Read-Objects List that is certainly defined down to the record type arc, and the instance-of arc
(if applicable) or the hierarchical id arc (if applicable). The Data Processor returns the list of Object-
Identifiers encoded within the record in the Read-OIDs-Response-List. This does not apply to Data
Element lists.

If Read-All-Objects-Specific-Multiple-Record is selected, the command shall include a single Object-
Identifier in the Read-Objects List that is certainly defined down to the record type arc, and the
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instance-of arc (if applicable) or the hierarchical id arc (if applicable). The Data Processor returns the
list of Object-Identifiers and Objects encoded within the record in the Read-Objects-Response-List. This
does not apply to Data Element lists.

If Read-Multiple-Objects-Specific-Multiple-Record is selected, the command shall include the nominated
Object-Identifiers that are defined down to the specific data element in the Read-Objects List. The Data
Processor returns the list of nominated Object-Identifiers and Objects encoded within the record in the
Read-Objects-Response-List. This does not apply to Data Element lists.

If Read-1st-Objects-Specific-Multiple-Record is selected, the command shall include the nominated
Object- Identlfler(s) that are deflned down to the spe01f1c data element(s) in the Read Ob]ects List. The
Data E s 8 i C :
Length W1th1n the record in the Read Ob]ects Response Llst Th1s does not apply to Data E ement lists.

If Repd-Data-Element-List-Specific-Multiple-Record is selected, the command shall-inclpde a single
Objeqt-Identifier in the Read-Objects List that is defined down to the data element:.The Data Processor
first fhecks that the record is a Data Element list. If so, it uses the rules of the Access-Method to re-
consfiruct the Object-Identifier down to the list element number as encoded inthe data elefnent list and
returns this and associated Objects encoded within the record in the Read-Objects-Response-List.

7.4.58 Read-Type

The Read-Type is a command argument used to identify the ntimber and location of Obje¢t-Identifiers
in a read command. This command argument is presented as.ah integer value and the following codes

apply:

0 Read-1st-Objects

1 Read-Multiple-Objects
2 Read-All-Objects

3 Read-Monomorphic-UIL

4 to 15 Reserved for future definition

If Redd-1st-Objects is selected, then the command shall include the value for the Max-App-Length code,
which is equivalent to the number of bytes intended to be read into the application. The argument
is structured, and theréfore differs from the superseded ISO/IEC 15961:2004, to read a|sequence of
Objeqt-Identifiers, rather than the one only in the first position. If the Read-Type is set for Rgad-Multiple-
Objeqts, this can apply to one or more Object-Identifiers.

If Regd-Monomorphic-Ull is selected, it instructs the Data Processor to carry out additional checks with
the 1§0/1EG-Data constructs register to enable the proper process on the command.

7.4.54 “Record-Memory-Capacity

The command argument Record-Memory-Capacity is used in commands to write a multiple record to
indicate the amount of memory (in terms of write blocks) to assign, usually to enable the record to have
additional data elements added. It is only used if the application needs to override the automatic sizing
by the Data Processor when the Application-Defined-Record-Capacity argument is set to TRUE.

7.4.55 Record-Type-Arc

The response argument Record-Type-Arc is an integer value, converted from the EBY-8 value encoded
in the Multiple Records preamble.
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7.4.56 Record-Type-Classification

The command and response argument Record-Type-Classification is a binary bit string that identifies
the class of record being encoded. The following codes apply:

000, stand-alone record, with an instance-of arc =0
001, stand-alone record, with an instance-of arc >0
010,  hierarchical record, top level
011, hierarchical record, has both parent and child{ren)
100, | hierarchical record, data element list
101, [ other hierarchical record, no further children (never applies to a data element list)
110, [ Notrelevant to this command (because it is associated with deleted¥é¢ords)
111, | reserved
7.4.57 Sectpr-Identifier

cords

The Sector-I
in the Logic
encoded in t
following co

lentifier is used in the MR-header either to indicate the trueSector-Identifier for all re
h] Memory, or to signal that the true value varies between records and the true va
he record. This command and response argument-is{presented as an integer value an
Hes apply:

flue is

d the

0 The true Sector-Identifier is encoded in each.record and can vary between records.
1 This is used for closed system applications.
2 This indicates that the record type‘has a value equal to the Relative-OID of the first data
element encoded on the recordFor example, if the first data element has a Relative-OlD = 7
for a product code, then the.Record type = 7.
>2  [Thisisthe Sector-Identifier assigned by the administrators of the data dictionary to a §ector
to manage its own al]location record types.
If all the re¢ords have the sanie Sector-Identifier, the non-zero value is part of the Object-Identifier
structure inf a command,to-write or read a record, shall be included separately for the Configure-
Multiple-Redords-Headek.¢ommand.
7.4.58 Simple-Sensor-Indicator
The command. afgument Simple-Sensor-Indicator is used by the application that the tag supparts a

simple sensor. The argument is generally used when the air interface protocol does not have a feature
to support such an indication.

7.4.59 Start-Address-Of-Record

This response argument provides the address of the first byte of the encoded Multiple Record in terms
of the write block size, as encoded in EBV-8 format in the multiple-records directory.

7.4.60 Tag-Data-Profile-ID-Table

The Tag-Data-Profile-ID-Table is a command argument used to identify the Tag-Data-Protocol that
contains the compaction and formatting rules. The specific rules are essential to encode any data for a
given application using this Access-Method.
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7.4.61 Tag-Mask

The command argument Tag-Mask is used in conjunction with the command arguments Length-Of-
Mask and Pointer to define the search criteria of TDS data encoded in the UIl memory of a segmented
memory tag.

7.4.62 Update-Multiple-Records-Directory

The command argument Update-Multiple-Records-Directory is BOOLEAN, but the processing on the
Logical Memory by the Data Processor needs to consider whether a directory already exists. The
following states and processes apply:

Fa directory pre-exists and the command argument is set to TRUE, the directory,is fllllly updated,
hcluding any previously missed directory entries.

e

— Ifadirectory pre-exists and the command argument is set to FALSE, the argument is|ignored and
he directory is fully updated, including any previously missed directory entries.

—

et

F no directory exists and the command argument is set to TRUE, the.directory is created and fully
pdated, including any previously missed directory entries.

o

— Ifno directory exists and the command argument is set to FALSE, no directory is created.

7.4.63 Word-Count
The dJommand argument Word-Count is used in conjunetién with Word-Pointer to define the number of

encodled bytes to be read from a segmented memorytag, without any processing to be urjdertaken by
the Djata Processor.

7.4.64 Word-Pointer

The Jommand argument Word-Pointer, is;used in conjunction with Word-Count and defipes the start
locatjon of the memory of a segmented.memory tag from which an encoded byte string is tp be read.

7.5 |Command-related field names

7.5.1] General

In adfition to the command arguments (7.4), the following field names are used in the commands and
respqnses.

7.5.2] DatatSet

The fleld name Data-Set refers to the contiguous byte string from the Precursor, the ObjecttIdentifier to
the fipal\byte of the compacted Object on a tag.

7.5.3 Identities

The field name Identities is a command-response field that represents a list of the identified Singulation-
Ids.

7.5.4 Length-Lock Byte

The field name Length-Lock Byte is a command-response field that identifies the length of the encoded
data in an item-related segment and provides information about the lock status of pages on the tag.
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7.5.5 Length-Of-Encoded-Data

The field name Length-Of-Encoded-Data is a command-response field that is part of the Extended DSFID
and identifies the length of the encoded data in terms of blocks.

7.5.6 Lock-Status

The field name Lock-Status is a command-response field that identifies whether an encoding packet
(e.g. a Data-Set) is locked or not locked.

7.5.7 Logical-Memory-Map

The field Ldgical-Memory-Map is a command-response field that represents the complete;)byt un-
decoded, byte string that was read from the tag.

7.5.8 Memory-Capacity

The field name Memory-Capacity is a command-response field that is part of thevExtended DSFID and
identifies the¢ length of the encoded data in terms of blocks.

7.5.9 Module-OID

The field Module-OID identifies an individual command or responseaodule with a full Object-Identifier
as defined in 7.3.3.

7.5.10 Numpber-Of-Tags-Found

The field name Number-Of-Tags-Found is a command-response field that returns the actual number of
tags observdd that met the criteria. If the Identify-Method argument is set to Inventory-No-More-[han,
then the response value Number-Of-Tags-Found can be a lower number.

7.5.11 PO-ID-Table

The field nape PO-ID-Table is a command-field that identifies the specific table for the Data Prodessor
to use as thelsource of detailed encodingrules.

7.5.12 Profocol-Control-Word
The field name Protocol-Control-Word is a command-response field that returns this 16-bit valug in a

response frqm the UIl memory of a segmented memory tag. The Protocol-Control-Word contairs bit-
based data that identifies other features supported on the tag.

7.5.13 Reag-Data

The field Read-Data returns an un-decoded Dyte String [rom segmented memory tags.

7.6 Data security

The data (Object) may be made secure using some form of encryption. This shall be applied prior to
the Object being transferred to the Data Processor. The decryption process shall also be applied to the
Object after it has been transferred to the application. As such, all the processes are transparent to this
document and ISO/IEC 15962.

NOTE Additional guidance is provided in Annex D.
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8 Dataflows and processes to the air interface

8.1

General

Various processes are required to, e.g. format the tag, to write data to it, to read from it, to modify data.
These are defined in the subclauses that follow. All of the processes to write and add data are described.
Where the read process is the inverse of the write process, this is described briefly, otherwise a further
description is provided.

8.2

Establishing communications between the application and the tag

8.2.1

The
Data
This
comiy
the D

A nu
this I:‘

comn

8.2.2

This
1SO/1
are

A

NOTE

General

Data Processor does not communicate directly with the tag, but through, thé Tag
Processor requires specific system information based on the configuratienof the ta

Driver. The
o (see 8.2.3).

s to set parameters of the Logical Memory to correctly represent the tag memory and to enable

unication to and from the Tag Driver. To achieve this, air interface services shall be
ata Processor via the Tag Driver to establish communications (see.8.2.2).

ber of these parameters need to be known to, or requested\by; the Data Processo}
ocedure is used to configure the tag initially, to re-configure it if required, and t
(unications link while the data transaction is open.

Air interface services

document is open-ended with respect to the fact that new types of tag can be 3
EC 18000 series and leave the Data Processor unaltered. To achieve this, some basic p
ade about the types of tag in the ISO/IEC 8000 series.

pplication memory is an integer number of bytes.

The term application memory is,used in this subclause as a generic name for the area g

availdgble for user data (this is sometimésicalled "user memory" in the ISO/IEC 18000 series) and 3

addre

A
h

et

fi

The t
writdg

The t

ssable memory (e.g. for the UIR)L

pplication memory shall be organised in blocks. These shall be fixed size and be of
ytes.

h addition to the requirements (above) relating to the memory, there shall be a reliable¢
br writing and reading to and from the application memory.

ag shall have a mechanism for storing the system information (see 8.2.3), including
and read'the component elements.

provided to

. Effectively,
b establish a

dded to the
resumptions

f tag memory
ny separately
one or more

b mechanism

he ability to

pchnical details of the air interface services are provided in ISO/IEC 15962.

8.2.3

System information

The system information shall consist of the following elements that need to be transferred across the
application interface and air interface, and are therefore part of this document and ISO/IEC 15962:

Singulation-Id (see 7.2.1);

AFI (see 7.2.2);
DSFID (see 7.2.3), which itself consists of:
Access-Method (see 7.2.4);

Data-Format (see 7.2.5).
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8.3 Application system services

The application system shall provide the following:

Object Identifier (see 7.3.3);
Object (see 7.3.5);

Compact-Parameter (see 7.3.6);

Object-Lock (see 7.3.7).

These are i
transferred

9 Comm

9.1 Genel

Application
specific fung
encoding. T
actions unde
as modules.
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So that the ¢
have been a
Completion-
of definition|
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In the proce
transferred

in the Logic4
the only ong
where the cd
should be pr
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together. Wi
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lvithout the supporting commands.

and-Codes, Completion-Codes, and Execution-Codes

ral

commands are used to instruct the Data Processor and the\interrogator to ex
tions. They are also applied to the processing of the application data to achieve eff]
ne responses from the Data Processor include requested_data and information
rtaken and errors found. Each command/response pair-has its abstract syntax pres
Hach module is defined in a manner that enables the command to be invoked independ
command.

ommands and responses can easily be incorporated into the transfer syntax, code
signed in this document to the final arc of the-.command and response modules (se¢
Codes (see 9.3) and Execution-Codes (see 9.4) are assigned to the responses. The so
5 of arguments and fields that apply to.each command are given, including those tha
rommand and response modules (seeZ.4 and 7.5).

bsing of a command, an error can-be detected. The command shall be aborted with na
o or from the tag in which theserror is detected. This is possible because processing is
1l Memory. Although other error conditions can be present, the first problem identif

reported. The appropriate” Completion-Code or Execution-Code is returned. In the
mmand addresses multiple tags, all tags processed prior to the one with the detected
pcessed. The detection of the error aborts all subsequent processing.

g subclauses define all the application commands and responses that are support
ht. In additien'to the basic syntax, these subclauses also describe the function and pu
bmmand_arguments and responses. The commands and responses are grouped log
thin thisssubclause, the current appropriate abstract syntax is shown.

ws the original 16 modules using the ASN.1 abstract syntax and the terminology us

ever

ecute
icient
hbout
bnted
ently

alues

9.2).
urces
L only

data
done
ied is
case
error

ed by
Fpose
ically

ed in
have

ISO/IEC 159

h1:2004. Some of these modules have direct equivalents in the current format, other

been merged to create new modules and this is described in the relevant subclauses. Annex F shows an
example of the original transfer encoding of a command and response.

9.2 Final arc values of the command and response modules

Each command and response module shall be identified by an Object Identifier. The common root for
commands is {iso(1) standard(0) rfid-data-protocol(15961) commandModules(126)}. The common root
for responses is {iso(1) standard(0) rfid-data-protocol(15961) commandResponses(127)}. The final
arc of each pair of command and response modules shall have the same value, effectively a Relative-
OID. The final arc shall be specific to the command/response pair and the following final arcs are as
specified:
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Configure-AFI

Configure-DSFID

Inventory-Tags

Reserved (used by withdrawn ISO/IEC 15961:2004)
Delete-Object

Modify-Object

ISO/IEC 15961-1:2021(E)

O© & Nl o 1 »

11
12
13
14
15
16
17
18
19
20
21
22
23
24

Reserved (used by withdrawn ISO/IEC 15961:2004)
ReadObject-Identifiers

Reserved (used by withdrawn ISO/IEC 15961:2004)
Read-Logical-Memory-Map

Reserved (used by withdrawn ISO/IEC 15961:2004)
Erase-Memory

Get-App-Based-System-Info

Reserved (used by withdrawn ISO/IEC 15961:2004)
Reserved (used by withdrawn ISO/IEC:15961:2004)
Reserved (used by withdrawn ISO/AEC 15961:2004)
Write-Objects

Read-Objects
Write-Objects-Segniented-Memory-Tag

Write EPC-UII

Inventory:ISO-Ullmemory
Inventory-EPC-Ullmemory
Worite-Password-Segmented-Memory-Tag

Read-Words-Segmented-Memory-Tag

25
26
27
28
29
30
31

Kill-Segmented-Memory-Tag
Delete-Packed-Object
Modify-Packed-Object
Write-Segments-6TypeD-Tag
Read-Segments-6TypeD-Tag
Write-Monomorphic-UII

Configure-Extended-DSFID
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32 Configure-Multiple-Records-Header
33 Read-Multiple-Records
34  Delete-Multiple-Record

Additional command and response modules, and their final arc values, will be added in numeric
sequence, as required, to this document.

The complete module specifies the function that the interrogator shall perform. Each command
specifies, as appropriate, processes to be undertaken by the Data Processor, the Tag Driver, and the

interrogator,
processes to
application i

in_communications acraoss the air interface Fach rosnanse snecifies as annro
r r 4 rr

be undertaken by the Tag Driver, the Data Processor, and the communications acreg
hterface.

9.3 Complletion-Code

The Complef
value that rd
It is returne
its value is 2
Execution-C
executed as

NOTE Th
particular tag

The Complet

9.4 Execu

ion-Code is part of the response to each command. The Completion;€ede is an INT
ports specifically on how the command was processed and executed, successfully o
l in each response. If its value is 0 (00,¢), the command has been.successfully execuf
55 (FF4¢), the command cannot be executed by the system forthe reason specified
hde (see 9.4). If its value is different from 0 and 255, it indjcates that the command wz
nstructed by the application for the reason mentioned.

e Completion-Code provides information on the basis that'the command can be invoked f
in the communication chain, whereas the Execution-€ode indicates a systems error or succe

ion-Codes as specified by ISO/IEC 15962 shallapply.

tion-Code

The Executi¢n-Code is part of the response to each command. The Execution-Code is an INTEGER

that reports

on the way the command was proeessed and executed by the system, successfully or |

is returned jn each response. If its value i$:0/(00,¢), the command has been successfully processg

the protocol

was executed. Other values-indicate that a system error has occurred.

The Executi¢n-Codes as specified by-JJSO/IEC 15962 shall apply.

10 Comm

10.1 Genel

Each pair of

Ands and responses

fal

command and response is specified in 10.2 to 10.22. Those arguments that reqy
cification are defined in 10.28.2.

separate spe

riate,
s the

EGER
Ir not.
ed. If
n the
1S not

br the
5S.

value
hot. It
d, i.e.

lire a

10.2 Configure-AFI

10.2.1 Configure-AFI command

The AFI is a single byte code and is used as part of the selection process in an application. Details of
the AFI codes assigned to applications are available on the Register of Data Constructs provided by the
Registration Authority of ISO/IEC 15961-2:2019. If the air interface supports the AFI feature, only tags
with a specific AFI will be returned for future processing.

This command is applicable for those air interface protocols where either of the following characteristics
is true:
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A.  The application command is directly related to an equivalent air interface command.

B.  Theapplication command requires the AFI to be written to a particular memory location and
nominally separated from item-related data by using a generic air interface write command.

The Configure-AFI command has the following arguments:

— AFI (see 7.2.2);

— AFI-Lock (see 7.4.3);

The

chara

Singulation-Id (see 7.2.1).

for the AFI.

AFI-Lock argument applies to characteristic A above without constraint but can olnly apply to
cteristic B above if the air interface protocol supports the locking of a single byte pos

tion defined

AFI

Confjgure-AFI command

Module-OID: OBJECT IDENTIFIER =1 0 15961 126 1
Singulation-1d: BYTE STRING (0..255)

:BYTE

Kossible Values:

Yalue Definition

00,4, -0F;, Asdefined in ISO/IEC 15961-3

90,,-CE;4 Aspublished by the Registration Authority of ISO/IEC 15961-2:2019
[Fi6 Reserved as an extension code

-Lock: BOOLEAN

IIf set to TRUE, the interrogator shall lockthe AFI

10.2.2 Configure-AFI response

The

(onfigure-AFI response hasthe following field names:

(Jompletion-Code (see 9.3);

Hxecution-Code (see9.4).

Confjgure-AFI response
Module-OID: OBJECT IDENTIFIER =1 0 15961 127 1
Completion-€ode: INTEGER

Rossible Values:

Vaue Defimition

0 No-Error

1 AFI-Not-Configured

2 AFI-Not-Configured-Locked
3 AFI-Configured-Lock-Failed
8 Singulation-Id-Not-Found

255 Execution-Error

Execution-Code: INTEGER

Possible Values: As defined in 9.4.
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10.3 Configure-DSFID

10.3.1 General

Configure-Extended-DSFID (see 10.25) is required when encoding indicators of other features in the
tag, such as the use of a Data-CRC. That command can also be better to encode an Access-Method with a
value greater than 3, or a Data-Format with a value greater than 31.

10.3.2 Configure-DSFID command

The DSFID is a single-byte code that is used to reduce the encoding of Object-Identifiers and to define

particular efcoding rules for ISO/IEC 15962 to follow. These encoding rules apply to the Access-Md

Details of th

Data Constriicts provided by the Registration Authority of ISO/IEC 15961-2:2019.

The commar
is true:

a) Theapp

b) The ap
nomina

The Configu

DSFID-(Q
DSFID-1i

Singulat]

The DSFID-1
characterist
DSFID.

e Data-Format (part of the DSFID) assigned to applications are available on the Regis

d is applicable for those air interface protocols where either of the following tharacter

ication command is directly related to an equivalent air interface.command.

ication command requires the DSFID to be written to a particular location and me|
y separated from item-related data but using a generic air interface write command.

Fe-DSFID command has the following arguments:
onstructs (see 11.2);

ock (see 7.4.15);

ion-Id (see 7.2.1).

ock argument applies to characteristic A above without constraint but can only apj
c Bif the air interface protocol supports the locking of a single byte position defined |

thod.
ter of

istics

mory

bly to
y the

Configure-D

SFID command

Module-OID: OBJECT IDENTIFIER =1)0 15961 126 2
Singulation{ld: BYTE STRING (0%255)
DSFID-Consftructs-list: List of <DSFID-Constructs>
DSFID-Locki BOOLEAN

If set to TIRUE, the interrogator shall lock the DSFID
10.3.3 Configute:;DSFID response
The Configu U-DSFID TESPUITST hdb thc fuﬂuwiug ficld TTaIIICTS,

Complet

ion-Code (see 9.3);

Execution-Code (see 9.4).

Module-0OID

Value
0

32

Completion-

Configure-DSFID response

: OBJECT IDENTIFIER =1 0 15961 127 2
Code: INTEGER

Possible Values:

Definition
No-Error
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4 DSFID-Not-Configured

5 DSFID-Not-Configured-Locked
6 DSFID-Configured-Lock-Failed
8 Singulation-1d-Not-Found

255 Execution-Error

Execution-Code: INTEGER

Possible Values: As defined in 9.4.

104 lnvpntnry-'l‘agc

10.4.1 Inventory-Tags command

The I
parti
is int

wherp an air interface command supports an inventory process using the AFI as a nam
and, generally, where a unique chip identifier is used in the arbitration\ptrocess.

hventory-Tags command requires that the value of the AFI is specified to select tags belonging to a
cular class, typically containing tags belonging to a defined domain. The(nventory-Tags command
ended to read a set of Singulation-Ids from tags that have a particulat’ AFI. It is only applicable

bd argument

An aflditional selection criterion (Identify-Method) determineSyhow many tags, conf¢rming with

the s
mech
Least
using

quan

there]) can be achieved by using the Inventory-Exactly field.

The |

hventory-Tags command has the followingédrguments:

— AFI (see 7.2.2);

et

Hentify-Method (see 7.4.23);

— Number-Of-Tags (see 7.4.43);

pecified AFI selection criterion, need to be identified before the response can be|provided. A
anism that can be used to detect any tag entering the operating area, is to set the [nventory-At-
field to 1. Certain conditions can be confirmed by ,only undertaking a partial inveptory, i.e. by
either the Inventory-At-Least, or the Inventory-NoyMore-Than field. A reconciliation of a known
ity of previous transactions (e.g. to identify that\dll items intended to be in a container are actually

Mod
AFTI:
Iden

Inveptory-Tags command

1le-OID: OBJECT IDENTIFIER =1 0 15961 126 3
BYTE

ify-Method INTEGER (0..15)

Possiblé Values:

Valge Definition

0 Inventory-All-Tags

1 Inventory-At-Least

2 Inventory-No-More-Than
3 Inventory-Exactly

4-15 Reserved

Number-Of-Tags: INTEGER (0..65535)

If the Identify-Method is set to Inventory-All-Tags, the interrogator shall perform a complete inventory
of all tags present in its field of operation. The value of Number-Of-Tags is irrelevant and should be set
to zero by the application.

If the Identify-Method is set to Inventory-At-Least, the interrogator shall perform an inventory of the
tags present in its field of operation and (possibly) continue waiting until it has identified a number
of tags equal to Number-Of-Tags. If the Number-Of-Tags is set to 1, the Interrogator waits until the
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first tag has been detected. This is a mechanism to wait for a tag to enter the interrogator field. If the
Number-Of-Tags is set to more than 1, the Interrogator waits until the specified number of tags has
been detected.

If the Identify-Method is set to Inventory-No-More-Than, the interrogator shall initiate an inventory
of the tags present in its field of operation and shall return a response with a number of tags lower or
equal to Number-Of-Tags. The interrogator may interrupt the inventory process when the Number-Of-
Tags has been reached or may continue the inventory process until all tags have been read.

NOTE1 This can be constrained by the air interface and anti-collision mechanism.

If the Identify-Method is set to Inventory-Exactly, the interrogator shall initiate an inventory of the

tags present
Number-Of-]
in a contain
interrogator
continue the

NOTE2 Th

Execution of
the interrog

cannot be infitiated until after this delay. It is the responsibility of the application to accommodat

potentiality:.

10.4.2 Inventory-Tags response

The Inventol
— Complet]
— Executic
— Identitig

— Number

lags. This command parameter can be used to confirm the actual number of tagged
br. The Interrogator will wait until the specified number of tags has been detected

inventory process until all tags have been read.
is can be constrained by the air interface and anti-collision mechanism.

this command with the arguments Inventory-At-Least and Inyentory-Exactly can
htor to wait until sufficient tags enter its field of operation; also, the command-resj

y-Tags response has the following field names:;

ion-Code (see 9.3);

n-Code (see 9.4);
s (see 7.5.3);
-Of-Tags-Found (see 7.5.10).

may interrupt the inventory process when the Number-Of-Tags has been reached oy

in its field of operation and shall return a response with the number of tags equal to

tems
. The
may

rause
honse
e this

Inventory-T

HZS response

Module-OID: OBJECT IDENTIFIER =1 0 15961 127 3
Completion{Code: INTEGER
Possiple Values:
Value Definition
0 No=Error
23 Failed-To-Read-Minimum-Number-Of-Tags
24 Fatted-fo-Read-Exact=Number-Of-fags
255 Execution-Error

Execution-Code: INTEGER

Possible Values: As defined in 9.4.
Number-Of-Tags-Found: INTEGER (1..65535)
Identities: List of <Singulation-Id>

34
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10.5 Delete-Object

10.5.1 Delete-Object command

The Delete-Object command instructs the interrogator to delete a defined Object-Identifier and its
Object and associated parameters. Only one tag and only one Object-Identifier shall be programmed
per command to ensure that the deletion process is robust. The delete function requires the removal
of the Object-Identifier, the associated Object, precursor and other components of the data set from the
Logical Memory Map, and then the re-writing of any data sets at higher address locations on the tag.

For the No-Directory and Directory Access-Methods, if other encoding follows the deleted Object-

Othel
with
requ
appr

If th

img procedures shall be used so that the entire memory content does_fiot need to b

wise, the interrogator shall rewrite the content of the user memory-appropriately
the Object-Identifier and its Object and associated parameters deleted. If any of the mg¢
1red to be rewritten during the execution of this command is locked, the response wi

priate Completion-Code.

(s

encodling and the fact that there are no system-based null cliaracters, and the appropriat

code

For M
rules

The
Iden

if the
Code
requse
inter

it sh

If the

sets

This

shall be returned.

for the inherent Access-Method shall apply. To'delete the entire record, see 10.28.

|
t

Delete-Object command instructs the intérrogator to delete the data set specified b
ifier from the tag Logical Memory Map. There is a possibility that this procedure will
data set is locked. If this is found to/be the case, the response returns the appropriate
If the Check-Duplicate flag is set to TRUE, the interrogator shall verify, before
sted Object, that there is oenly a single instance of the requested Object-Iden
fogator detects that the tagis-encoding more than one instance of the referenced Obje
all not perform the Delete=Qbject function and shall return the appropriate Completioj

Check-Duplicate flag is set to FALSE, the interrogator shall delete the first occurrend

pecified by its ObjectIdentifier.

is an argument-that effectively provides no protection against duplicate Object-I

should only be used when there is a high expectation of no duplicates.

The

Delete-Object command has the following arguments:

o

héck-Duplicate (see 7.4.10);

brocedure is

hin the first
tked-Objects
e rewritten.
recalculated
emory thatis
1l return the

Access-Method is Tag-Data-Profile, deletion is not possible because of the fixed stryicture of the

e completion

ultiple-Records the Object-Identifier shall identify a data element within an individua| record. The

y its Object-
not succeed
Completion-
deleting the

kifier. If the

ct-Identifier,
n-Code.

e of the data

dentifiers. It

Object-Identifier (see 7.3.3);

Singulation-Id (see 7.2.1).

Che

Delete Object command

Module OID: OBJECT IDENTIFIER =1 0 15961 126 5
Singulation Id: BYTE STRING (0..255)

Object Identifier: OBJECT IDENTIFIER

ck Duplicate: BOOLEAN

If set is TRUE, the interrogator shall check that there is only one occurrence of the Identifier Ob-

ject
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10.5.2 Delete-Object response

The Delete-Object response has the following field names:

— Complet

ion-Code (see 9.3);

— Execution-Code (see 9.4).

Module-OID

Completion-

Delete-Object response

: OBJECT IDENTIFIER =1 0 15961 127 5
Code: INTEGER

Possib

Value

0

8

10

12

13

14

37

38

255
Execution-(Q

Possib

e Values:
Definition
No-Error
Singulation-Id-Not-Found
Duplicate-Object
Object-Not-Deleted
Object-Identifier-Not-Found
Object-Locked-Could-Not-Delete
Data-CRC-Not-Applied
Length-Not-Encoded-In-DSFID
Execution-Error

ode: INTEGER

e Values: As defined in 9.4.

10.6 Modif

10.6.1 Mod

The Modify-
Identifier alr
the Object-1d
the Access-M
length of thg
the appropri

This comma([ld shallmot be used to modify a Monomorphic-UIL If the AFI on the tag declares th3

registered f
aborted. Thg

y-Object

ify-Object command

Dbject command is intended;to change the value of a data Object associated with an O
eady encoded on the mémory of the tag. The complete memory shall be read to ensur
entifier is not duplicated. If so, the command is aborted. Invoking this command depen
[ethod declared fofithe tag. In addition, the procedure is different if the resultant enc

ate Access-Method.

r a Monomorphic-Ull, the appropriate error shall be returned, and the encoding prj
correct command to use is defined in 10.24.

bject-
b that
ds on
bding

modified Objeet'is'different from the original length. Each of the cases is discussed yinder

t it is
ocess

The Modify-

1. + 1 - + + i | : 4 + + P | 1 4 1
SUJULL CUIIIIAIIU HTISTIUTLS UIT HILETTUE4dLOT LU CAal'Ty OUl LIT'EC I'CIdlEed Processes.

a) Read the complete Logical Memory Map from the tag.

b) Identify the encoded packet (e.g. Data-Set, or Packed-Object, or Tag-Data-Profile) specified by the
Object-Identifier. If duplicated instances are found, the process is aborted.

c) Over-write with the modified encoded packet:

— including re-structuring the Precursor for a Data-Set,

— including any Packed-Object structuring rules,

— including any pad bytes for shorter data in a Tag-Data-Profile.

36
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If the Object is already locked, it cannot be modified, and the appropriate completion c
returned.

ode shall be

If the Access-Method is Packed-Objects, and the Packed-Object is not editable, the Object cannot be

modified, and the appropriate completion code shall be returned.

If the Access-Method is Tag-Data-Profile, three conditions can be presented:

A. If the new compacted data is the same length, then this data is simply overwritten.
B. If it is shorter, it is written to the tag with the necessary pad bytes.
C. Ifitis longer, there is an error; the data cannot be modified, and the appropriate con

shall be returned.

If the data object is part of a multiple record (identified with the basic root-OID of 1.0.159
hierafrchical multiple record (identified with the basic root-OID of 1.0.15961,402), then th
modify a data object shall be that of the declared Access-Method. A data objegt-cannot be
data element list (identified with the basic root-OID of 1.0.15961.403).

The Nlodify-Object command has the following arguments:

— (ompact-Parameter (see 7.3.6);

|
[an)

bject (see 7.3.5);

|
-

bject-Identifier (see 7.3.3);
— (bject-Lock (see 7.3.7);
— Singulation-Id (see 7.2.1).

pletion code

61.401) or a
e process to
nodified on a

Mod]fy-Object command

Modtle-OID: OBJECT IDENTIFIER = 1-0:15961 126 6
Singulation-1d: INTEGER (0..255)

Objeft-Identifier: OBJECT IDENTIFIER

Objeft: BYTE STRING

Compact-Parameter: INTEGER (0..15)

Possible Values:

Value Definition (see 7.3.6 for further details)
Application-Defined

1 Compact

y UTF8-Data

3 Packed-Objects
4 Tag-Data-Profile

Object-Lock: BOOLEAN
If TRUE the interrogator shall lock the relevant Data-Set

10.6.2 Modify-Object response

The Modify-Object response has the following field names:

— Completion-Code (see 9.3);

— Execution-Code (see 9.4).
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Modify-Object response

Possible

Module-OID: OBJECT IDENTIFIER =1 0 15961 127 6
Completion-Code: INTEGER
Possible Values:
Value Definition
0 No-Error
7 Object-Locked-Could-Not-Modify
8 Singulation-1d-Not-Found
10 Pupticate=Object
13 Object-Identifier-Not-Found
21 Object-Not-Modified
22 Object-Modified-But-Not-Locked
33 Insufficient-Tag-Memory
36 Command-Cannot-Process-Monomorphic-UII
37 Data-CRC-Not-Applied
38 Length-Not-Encoded-In-DSFID
255 Execution-Error
Execution-(ode: INTEGER

Values: As defined in 9.4.

10.7 Read{Object-Identifiers

10.7.1 Rea

This comma|
shall be used

The Read-Oh
the tag. This
identify dup
if the tag Log
list. Only ong

The Read-OHl

Singulaf]

Ind shall not be used with Multiple Records. Instead, the Read-Multiple-Records com

1-Object-Identifiers command

(see 10.27).

ject-Identifiers command instructs the interrogator to read all the Object-Identifiers
module can be used in advance of a more selective command to read a specific Object
icate Object-Identifiers so that a housekeeping procedure can be invoked. A valid resp
pical Memory Map has no Object-Identifiers stored, is to return an empty Object-Ident
e tag shall be programmed per command to ensure that the read process is robust.

ject-Identifiers.command has the following argument:

ion-Id (see 7.2.1).

mand

from
or to
onse,
ifiers

Read-Object

-Identifiers command

ORI AOCT INDDANTIDITD

Module-0I

Singulation-

UDJLUT TULINTITILIN =1

Id: BYTE STRING (0..255)

10.7.2 Read-Object-Identifiers response

The Read-Object-Identifiers response has the following arguments:

Completion-Code (see 9.3);
Execution-Code (see 9.4);

Read-OIDs-Response-List (see 11.15).

Read-Object-Identifiers response

38
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Module-OID: OBJECT IDENTIFIER =1 0 15961 127 8
Read-OIDs-Response-List: List of <Read-OIDs-Response>
Completion-Code: INTEGER

Possible Values:

Value Definition

0 No-Error

8 Singulation-1d-Not-Found
255 Execution-Error

E .y L A | INTLEORD
Xecptromtcoae TINT O

Possible Values: As defined in 9.4.

10.8|Read-Logical-Memory-Map

10.8.1 Read-Logical-Memory-Map command

The main function of this command is for diagnostic purposes, but it can also be used for other functions
wherp reading the complete content of the Logical Memory Map is¢équired. Only one tag should be
programmed per command to ensure that the reading process is(robust.

The Read-Logical-Memory-Map command instructs the interrogator to read the entire Logical Memory
Map [of the tag and respond with this without any decoding and interpretation (i.e. by returning
the epcoded byte values). No processing takes place thyough the Data Processor as part] of this read
command, so that individual Object-Identifiers, Objects, Compact-Parameter and Lock-Status cannot be
direcfly identified.

The dJommand applies equally to all Access-Methods, but if a Directory structure has been defined by
the Access-Method, this shall be included in‘the response, but shall not be distinguished from other
byteqin the Logical Memory Map.

The Read-Logical-Memory-Map command has the following argument:

— Singulation-Id (see 7.2.1)

Read-Logical-Memory-Map command
Modyple-OID: OBJECT IDENTIFIER =1 0 15961 126 10
Singulation-I1d: BY.TE.STRING (0..255)

10.8.2 Read-Logical-Memory-Map response

The Read-Logical-Memory-Map response has the following field names:

— Comptetion-Code (5e€ 9-37;

— Execution-Code (see 9.4);

— Logical-Memory-Map (see 7.5.7).

Read-Logical-Memory-Map response
Module-OID: OBJECT IDENTIFIER =1 0 15961 127 10
Completion-Code: INTEGER

Possible Values:

Value Definition

0 No-Error
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8
19
255

Possible

Singulation-Id-Not-Found
Read-Incomplete
Execution-Error

Execution-Code: INTEGER

Values: As defined in 9.4.

Logical-Memory-Map: BYTE STRING

10.9 Erase-Memory

10.9.1 Eragje-Memory command

The Erase-Memory command instructs the interrogator to re-set to zero the entire Logidal Memory
Map of the specified tag. This includes the Directory when this is defined as the Access-Method. Iffnone
of the blockq is locked, this should result in a deletion of all Data-Sets or Packed-Objects. If any blpck is
locked, then|the Completion-Code: Blocks-Locked will be returned. Only one tag shall be prograrthmed

per comma

to ensure that the erasure process is robust.

Subsequent processing by the application, possibly by reading all the lockeddata, can be involed to
hether the tag is still useable. For example, the blocks that,are locked can contain data

determine

permanently assigned to the item and the unlocked blocks containing trarsitory data.

The Erase-

emory command has the following argument:

— Singulatfion-Id (see 7.2.1).

Erase Memd
Module OID
Singulation

ry command
OBJECT IDENTIFIER =1 0 15961 126 12
[d: BYTE STRING (0..255)

10.9.2 Eras

The Erase-Memory response has the following field names:

— Complet]

— Executig

e-Memory response

ion-Code (see 9.3);
n-Code (see 9.4).

Module-OID
Completion;
Possib

Erase-Memgry response

: OBJECTIPENTIFIER =1 0 15961 127 12
CodeSINTEGER
e daltes:

Value
0

8

17

18
255

Definition

No-Error
Singulation-1d-Not-Found
Blocks-Locked
Erase-Incomplete
Execution-Error

Execution-Code: INTEGER
Possible Values: As defined in 9.4.

40
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10.10 Get-App-Based-System-Info

10.10.1Get-App-Based-System-Info command

The Get-App-Based-System-Info command instructs the interrogator to read the system information
and return those arguments that are relevant to the application, namely the AFI and DSFID. This
command is useful for tag types that do not return these codes as part of a response to other commands.

The Get-App-Based-System-Info command has the following argument:

— Singulation-Id (see 7.2.1).

Get-App-Based-System-Info command
Module-OID: OBJECT IDENTIFIER =1 0 15961 126 13
Singulation-1d: BYTE STRING (0..255)

10.10.2Get-App-Based-System-Info response

The (et-App-Based-System-Info response has the following arguments:;
— AFI (see 7.2.2);

— (ompletion-Code (see 9.3);

— DSFID (see 7.2.3);

— Hxecution-Code (see 9.4).

Get-App-Based-System-Info response

Modple-OID: OBJECT IDENTIFIER =1 0 15961127 13
AFIL: BYTE

DSFID: BYTE STRING

Completion-Code: INTEGER

Possible Values:

Value Definition

0 No-Errer

8 Singiilation-Id-Not-Found
20 System-Info-Not-Read
255 Execution-Error

Execution-Code: INTEGER
PRossible Values: As defined in 9.4.

10.11 Write-Objects

10.11.1Write-Objects command

The Write-Objects command is used to write one or more Object-Identifiers and associated Objects to a
tag. This command can be implemented to write the initial data to the tag, or to add data to the tag. The
command is supported by a compound argument Add-Objects-List.

This command shall not be used to write a Monomorphic-UIl. If the AFI on the tag declares that it is
registered for a Monomorphic-Ull, the appropriate error shall be returned, and the encoding process
aborted. The correct command to use is defined in 10.24.
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The DSFID-Constructs-list is used to specify the Access-Method and Data-Format. The Ext-DSFID-
Constructs-list is used to set indicators on the Extended-DSFID and to instruct the Data Processor to
carry out certain procedures, e.g. to apply a CRC to the data.

The DSFID-Constructs-list and the Ext-DSFID-Constructs-list are provided for use in one of the
following ways:

If data is being written to a blank tag, then they are provided as part of this command to minimise
communications.

If data is being added to the tag, then the DSFID in the command should match the DSFID already
encoded on the tag, else there is an error and the encoding process can cease before significant
amount$ of data have been processed.

Additior shall

be procq

ally, all the requirements declared by the arguments in the Ext-DSFID-Constructs:list
ssed.

The DSFID-lock argument, if set, is applied to the entire DSFID and Extended-DSFID.byte string.

n the

If the AccessMethod is Packed-Objects, all Objects specified as arguments shall'bé’included with

same new P
apply to Pac

If the Access

icked-Object added after any existing Packed-Objects in memory. Several arguments
ked-Objects and these are defined in the Packed-Object-Constructs argument.

- Method is Tag-Data-Profile, all Objects specified as arguments shall be included with

same Tag-D

shall be treafed as an error, and no encoding take place.

ta-Profile. Adding an Object that is not specified by the TFag-Data-Profile-ID-Table argy

only

n the
ment

A Multiple-Record is declared by the Object-Identifiers in th€’Add-Objects-List all being in one of these

three manddtory formes:

— 1.0.15941.401. {data format = dictionary}.{sector@dentifier}.{record type}{instance-of}.{Relgative-
OID of dpta element}

— 1.0.15941.402 {data format=dictionary}.{sector identifier}{record type}.{hierarchical id}.{ Relative-
OID of dpta element}

— 1.0.15941.403.{data format =dictionary}.{sectoridentifier}.{record type}.{hierarchical id}.{ Relative-
OID of dpta element}.{list element number}

The Add-Obj
the OID stru

Individual rq

The DSFID-(
accordance ¥

ects-List argument.applies to a single record in a multiple records structure. Therefg
ctures listed above)only the final arc values are permitted to differ in a single comma

cords shallbewritten only after the MR-header has been created.

onstructsyList argument shall be used to declare that the individual Multiple-Recorg
vith the'encoding rules of one of the following Access-Methods:

re, in
nd.

| is in

0 o:Directory

1 Not assigned

2 Packed-Objects
3 Tag-Data-Profile

For multiple records, the command requires the Multiple-Records-Constructs-List arguments (see 11.8)
to be defined. This includes instructions about reserving memory to enable the record to increase in
size, to indicate whether a directory entry is required, and in some cases to identify whether there is a
parent-child relationship between this record and others. There is also an argument to declare whether
this record is defined as a data element list, in which case the Add-Objects-List contains multiple
instances of the same Relative-OID. The command may also be used to add data elements to an existing
multiple record by declaring this in the relevant argument in the Multiple-Records-Constructs-List.
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The Ext-DSFID-Constructs-List is also required for defining all the encoded requirements for a Multiple-
Record.

The MR-header defines rules for the Data-Format, Access-Method and sector identifier that govern the
subsequent encoding of individual records. Depending on their individual settings, the rules either
required the associated argument to be the same for all records or to be permitted to be different. Any
variance with the MR-header shall case the command to be aborted and the record not encoded.

The DSFID-Lock argument is not relevant for multiple records because this is part of the record
preamble then needs to be considered as a unit for locking or not locking.

The Write-Objects command has the following arguments:

— Add-Objects-List (see 11.1);

— DSFID-Constructs (see 11.2);

— DSFID-Lock (see 7.4.15);

— Hxt-DSFID-Constructs (see 11.4);

— Multiple-Records-Constructs (see 11.8);
— Hacked-Object-Constructs (see 11.12);
— Tag-Data-Profile-ID-Table (see 7.4.60);

— Singulation-Id (see 7.2.1).

Writp-Objects command

Modtle-OID: OBJECT IDENTIFIER =1 0 15961 #26 17

Singtilation-Id: BYTE STRING (0..255)

DSFID-Constructs-list: [OPTIONAL] List@f <DSFID-Constructs>
Ext-IDSFID-Constructs-list: [OPTIONAL]| List of <Ext-DSFID-Constructs>
DSFID-Lock: BOOLEAN

If set to TRUE, the interrogator shall lock the DSFID

Add-Objects-List: List of cAdd-Objects>

Packed-Object-Constrnucts: [OPTIONAL] List of <Packed-Object-Constructs>
Tag-Data-Profile-ID*Table: INTEGER [OPTIONAL]
Multjple-Records~Constructs: [OPTIONAL] List of <Multiple-Records-Constructs>

10.11.2Write-Objects response

The Write-Objects response has the following field names:

— Completion-Code (see 9.3);

— Execution-Code (see 9.4);

— Write-Responses (see 11.18).

Additional Completion-Codes apply to each Object-Identifier and are incorporated in the Write-
Response argument.

Write-Objects response
Module-OID: OBJECT IDENTIFIER =1 0 15961 127 17
Write-Responses-List: List of <Write-Responses>
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Completion-Code: INTEGER
Possible Values:

Value Definition

0 No-Error

8 Singulation-1d-Not-Found

29 Object-Not-Editable

31 Packed-Object-ID-Table-Not-Recognised-No-Encoding

32 Tag-Data-Profile-ID-Table-Not-Recognised

33 hrsuffietent-fag-Memory

36 Command-Cannot-Process-Monomorphic-UIl

37 Data-CRC-Not-Applied

38 Length-Not-Encoded-In-DSFID

43 Data-Format-Not-Compatible-Multiple-Records-Header
44 Access-Method-Not-Compatible-Multiple-Records-Header
45 Sector-Identifier-Not-Compatible-Multiple-Records-Header
46 Record-Preamble-Not-Configured

47 Record-Preamble-Not-Locked

255 Execution-Error

Additipnal Completion-Codes apply to the Write-Responsé<List
Execution-(ode: INTEGER
Possible Values: As defined in 9.4.

10.12 Read-Objects

10.12.1Read-Objects command

This commahd shall not be used to read-any data object or other part of a multiple record. The relpvant
procedures are defined in 10.27.

The Read-Objects command instructs the interrogator to read a set of one or more Object-Identifiers
and associated Objects from-the tag. A command argument can be used to check that the Opject-
Identifier is pot duplicated on-the tag. Only one tag shall be programmed per command to ensur¢ that
the reading process is robust.

The commard supports:an argument that enables the application to prescribe an upper address pojnt on
the tag beyond which reading is discontinued. This argument incorporates the features of the or|ginal
readFirstObject \cdmmand but is no longer restricted to just one Object-Identifier. This command
argument syppoerts features across the air interface that can be faster than reading a named Opject-
Identifier(s). The application may therefore select to have the most often accessed Object(s) stored first
in the tag. A value needs to be determined (in bytes) for the Max-App-Length argument, which can be
achieved be simulating the encoding or by a short trial period, changing the value of this argument until
the command achieves a high probability of reading the requested Object-Identifier(s) and Object(s).

This command may be used to read a Monomorphic-UIl by declaring the relevant Object-Identifier as
the single entry in the list of Read-Objects, combined with Read-Type 4. The Data Processor checks
that the Object-Identifier is registered as part of a Monomorphic-UIl entry on the ISO/IEC 15961-2 data
constructs register.

— If it is registered, the encoded bytes are de-compacted to the rules defined on the register and
included in the response.

— Ifitis not registered, the appropriate error is returned.
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The

Read-Objects command has the following arguments:
Max-App-Length (see 7.4.32);

Read-Objects (see 11.13);

Read-Type (see 7.4.53);

Singulation-Id (see 7.2.1).

ISO/IEC 15961-1:2021(E)

Rea

Read-Objects command
Module-0ID: OBJECT IDENTIFIER =1 0 15961 126 18

Singulation-1d: BYTE STRING (0..255)
Read-Type: INTEGER

PFossible Values:

Yalue Definition
Read-1st-Objects
1 Read-Multiple-Objects

2 Read-All-Objects
3 Read-Monomorphic-UIl

Max{App-Length: INTEGER (1..65535)

This only applies to Read-Type (0) and is expressed ity bytes
d-Objects-List: List of <Read-Objects>
This does not apply to Read-All-Objects (2)

If the
requg
dupli
Objed

shal

Completion-Code.

10.12.2Read-Objects response

The

Read-Objects response has the following arguments:

(Jompletion-Cade (see 9.3);

Hxecution-Code (see 9.4);

Head-Objects-Response-List (see 11.14).

Check-Duplicate argument is set to FALSE in the Read-Object-List argument, havil
sted Object-Identifier the interrogatarsshall return the first Object found without
Cates. If the Check-Duplicate argument is set to TRUE, the interrogator shall check
t-Identifiers. If more than one instance of the requested Object-Identifier is found, the
l|return the first found Object’and indicate the presence of duplicates with the

1g found the
checking for
for duplicate
interrogator
appropriate

Rea

Rea

-Objects response

Module-OID: OBJECT IDENTIFIER =1 0 15961 127 18

d-Objects-Response-List: List of <Read-Objects-Response>

Completion-Code: INTEGER

Possible Values:

Value Definition

0 No-Error

8 Singulation-Id-Not-Found
255 Execution-Error

Additional Completion-Codes apply to the Read-Objects-Response-List
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Execution-C
Possible

ode: INTEGER
Values: As defined in 9.4.

10.13 Write-Objects-Segmented-Memory-Tag

10.13.1Write-Objects-Segmented-Memory-Tag command

The Write-Objects-Segmented-Memory-Tag command is like the Write-Objects command except that it
is intended to write data to a selected memory bank in a segmented memory tag. The command can be
implemented to write initial data to the tag, or to add data to the tag. The command is supported by a

compound a

This comm
registered f
aborted. The

Fgument Add-Objects-List.

r a Monomorphic-Ull, the appropriate error shall be returned, and the engoding pr
correct command to use is defined in 10.24.

d shall not be used to write a Monomorphic-UII If the AFI on the tag declarés)that it is

pcess

The Access-FPassword in the command is used to match that on the tag to permit writing data to the tag.

The DSFID-

Constructs-ljst is used to set indicators on the Extended-DSFID and to instruct the Data Process

carry out cel
The DSFID-1
The AFI and

If data i
partoft

then thd
tag, else
have be¢

Addition]
be procg

If the Access
same new P
apply to Pac

If the Access
same Tag-D

t
shall be tre:j:ed as\an error, and no encoding take place.

Multiple rec

Depending on the memory bank concerned, if data is being added to the segmented memor

Lonstructs-list is used to specify the Access-Method and Data‘Format. The Ext-D

tain procedures, e.g. to apply a CRC to the data.
ock argument, if set, is applied to the entire DSFID and Extended-DSFID byte string.

DSFID are provided as arguments for use in one of-tlie following ways:

his command to minimise communications:

AFI and DSFID in the command should match the AFI and DSFID already encoded @
there is an error and the encoding’process can cease before significant amounts o
en processed.

ally, all the requirements déclared by the arguments in the Ext-DSFID-Constructs-list
ssed.

-Method is Packed-Objects, all Objects specified as arguments shall be included with
hcked-Object added after any existing Packed-Objects in memory. Several arguments
ked-Objects and these are defined in the Packed-Object-Constructs argument.

-Method is"Tag-Data-Profile, all Objects specified as arguments shall be included with
a-Profile)Adding an Object that is not specified by the Tag-Data-Profile-ID-Table argy

SFID-
or to

5 being written to a blank segmented memory. tag, then these arguments are provided as

y tag,
n the
data

shall

n the
only

n the
ment

birds'may be encoded only on Memory Bank 11. Individual records are written only

after

the MR-head

constructing the command.

The Write-0

Add-O0bj
AFI (see

46

bjects-Segmented-Memory-Tag command has the following arguments:

Access-Password (see 7.4.1);

ects-List (see 11.1);

7.2.2);

DSFID-Constructs (see 11.2);
DSFID-Lock (see 7.4.15);

er has been created. The details defined in 10.11.1 for Multiple Records shall apply in
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— Ext-DSFID-Constructs (see 11.4);

— Memory-Bank (see 7.4.33);

— Multiple-Records-Constructs (see 11.8);
— Packed-Object-Constructs (see 11.12);
— Singulation-Id (see 7.2.1);

— Tag-Data-Profile-ID-Table (see 7.4.60).

Writg-Objects-segmented-Memory-1ag command
Modtile-OID: OBJECT IDENTIFIER =1 0 15961 126 19
Singulation-1d: BYTE STRING (0.255)

Memjory-Bank: BIT STRING

Possible Values:

Value Definition
01, UII-Memory
11, User-Memory

Acceps-Password: [Optional] BYTE STRING (4 bytes)

AFIL: BYTE [only applies if Memory-Bank = 01]

DSFID-Constructs-list: List of <DSFID-Constructs>

Ext-IDSFID-Constructs-list: [Optional] List of <Ext-DSFID-Constructs>
DSFID-Lock: BOOLEAN

If set to TRUE, the interrogator shall lockthe DSFID

Add-Objects-List: List of <Add-Objects>

Packed-Object-Constructs: [OPTIONAL}List of <Packed-Object-Constructs>
Tag-Data-Profile-ID-Table: INTEGER(JOPTIONAL]

Multjple-Records-Constructs: [OPRFIONAL] List of <Multiple-Records-Constructs>

10.13.2Write-Objects-Segmented-Memory-Tag response

The Write-Objects-Segmented-Memory-Tag response has the following field names:
— (ompletion-€ode (see 9.3);

— Hxecutioh-Code (see 9.4);

— Write-Responses (see 11.18).

Additional Completion-Codes apply to each Object-Identifier and are incorporated in the Write-
Response argument.

Write-Objects-Segmented-Memory-Tag response
Module-OID: OBJECT IDENTIFER =1 0 15961 127 19
Write-Response-List: List of <Write-Responses>
Completion-Code: INTEGER

Possible Values:

Value Definition
0 No-Error
8 Singulation-Id-Not-Found
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25 Password-Mismatch
26 AFI-Mismatch
27 DSFID-Mismatch
33 Insufficient-Tag-Memory
36 Command-Cannot-Process-Monomorphic-UII
37 Data-CRC-Not-Applied
38 Length-Not-Encoded-In-DSFID
43 Data-Format-Not-Compatible-Multiple-Records-Header
44 Access-Method-Not-Compatibte-Muitipte-Records-Header
45 Sector-Identifier-Not-Compatible-Multiple-Records-Header
46 Record-Preamble-Not-Configured
47 Record-Preamble-Not-Locked
255 Execution Error
Additipnal Completion-Codes apply to the Write-Response-List
Execution-(ode: INTEGER
Possible Values: As defined in 9.4.
10.14 Write-EPC-UII
10.14.1 Write-EPC-UIl command
The Write-EPC-UIl command instructs the interrogator to\write an EPC-Code into Memory Bank (|1 of a

segmented 1

The Access-Password in the command is used to match that on the tag to protect against unauthd

writing of d3

This comma
the new cod
older code a

The Write-E
— Access-|
EPC-Cod

Memory

NSI-Bits

hemory tag. The command supports various lengths of EPC-Codes specified by TDS.

ta to the tag.

hd can be used to initially writé'the EPC-Code to the tag, or to overwrite the code va
 is of a shorter length, the interrogator needs to ensure that bytes representing part
‘e removed.

PC-Ull-Tag command has the following arguments:
assword (see 7.441);

e (see 7.4.19)

-Bank-Leck (see 7.4.34);

(s€e7.4.40);

rised

ue. If
bf the

Singulat

ion-Id (see 7.2.1).

Module-0OID

Access-Pass
NSI-Bits:

Singulation-

Write-EPC-UIl command

: OBJECT IDENTIFIER =1 0 15961 126 20

Id: BYTE STRING (0.255)

word: [Optional] BYTE STRING (4 bytes)
BIT STRING

EPC-Code: BYTE STRING
Memory-Bank-Lock: BOOLEAN
If TRUE the entire memory bank shall be locked.
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10.14.2Write-EPC-UII response

The Write-EPC-UII response has the following field names:

— Completion-Code (see 9.3);

— Execution-Code (see 9.4).

Write-EPC-UII response
Module-OID: OBJECT IDENTIFIER =1 0 15961 127 20
Completion-Code: INTEGER

Exec

Possible Values:

Value Definition

0 No-Error

8 Singulation-Id-Not-Found
25 Password-Mismatch

33 Insufficient-Tag-Memory
255 Execution-Error
ution-Code: INTEGER

Possible Values: As defined in 9.4.

10.1

10.1!

The Inventory-ISO-Ullmemory command is.ifitended to return the contents of the UII n
ented memory tags, given the expectation that an Object-Identifier for a UIl other t
is encoded. The response returns, the content of the UIl memory for all tags whose

segm
Code
strin

The 4
inter

This
The
1SO/1

— 1

[

5 Inventory-ISO-Ullmemory

b.1Inventory-1SO-Ullmemory command

b matches the arguments of the command.

EC 15961-2 Data constructs register.

[ it is registered, the encoded bytes are de-compacted to the rules defined on the
hcludéed-in the response.

— 1

it is'not registered, the appropriate error is returned.

rguments provided in the €emmand enable a bit mask to be incorporated into apj
face protocol commands\to” select only tags that match the bit mask. The AFI is
argument, and the other two'arguments extend the bit string to increase the capability of {

rfommand may beused to read a Monomorphic-Ull by declaring the relevant AFI as 3
Data Processor( chiecks that the AFI is registered as part of a Monomorphic-UII ¢

emory from
han an EPC-
encoded bit

bropriate air
a required
election.

n argument.
ntry on the

register and

NOTE

A DSFID is not required when invoking this command to inventory Monomorphic-UlIs.

The Inventory-ISO-Ullmemory command has the following arguments:

— Additional-App-Bits (see 7.4.2);

— AFI (see 7.2.2);

— DSFID-Constructs (see 11.2).

Inventory-ISO-Ullmemory command
Module-OID: OBJECT IDENTIFIER =1 0 15961 126 21
AFI: BYTE
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DSFID-Constructs-list: [OPTIONAL] List of <DSFID-Constructs>
Additional-App-Bits: BIT STRING [Optional]

10.15.2Inventory-ISO-Ullmemory response
The Inventory-ISO-Ullmemory response has the following field names:

— Completion-Code (see 9.3);

— Execution-Code (see 9.4);

— ISO-Ullrfiemory (see I1.5J.

Inventory-I$0-Ullmemory response
Module-OID: OBJECT IDENTIFIER =1 0 15961 127 21
[SO-UIIl Memory-List: List of <ISO-UIIMemory>
Completion{Code: INTEGER

Possible Values:

Value Definition
0 No-Error
255 Execution-Error

Execution-Jode: INTEGER
Possible Values: As defined in 9.4.

10.16 Inventory-EPC-Ullmemory

10.16.1Inventory-EPC-Ullmemory command

The Inventoly-EPC-Ullmemory command is_intended to return the contents of the UIl memory|from
segmented memory tags, given the expectation that an EPC-Code is encoded. The response returns the
content of thie UIl memory for all tags whose encoded bit string matches the arguments of the comrhand.

The argumepts provided in the command enable a bit mask to be incorporated into appropriage air
interface prr:l)tocol commands to select only tags that match the bit mask. The Tag-Mask value consists
of a bit strinjg that should be determined by reference to relevant TDS standards. The same appljes to
the Pointer, yhich identifies the first bit of a continuous string on the tag that needs to be matched with
the Tag-Mask.

The Inventory-EPC-Ullmemory command has the following arguments:

— Length-Df-Mask (see 7.4.27);

— Pointer (see 7.4.50);

— Tag-Mask (see 7.4.61).

Inventory-EPC-Ullmemory command
Module-OID: OBJECT IDENTIFIER =1 0 15961 126 22
Pointer: HEXADECIMAL ADDRESS
The address of the first (msb) bit against which to apply the Tag-Mask.
Length-Of-Mask: INTEGER
Tag-Mask: BIT STRING
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10.16.2Inventory-EPC-Ullmemory response

The Inventory-EPC-Ullmemory response has the following field names:
— Completion-Code (see 9.3);

— EPC-Ullmemory (see 11.3);

— Execution-Code (see 9.4).

Inventory-EPC-Ullmemory response
Modyle-QID: QBJECT IDENTIFIER =1 0 15961 127 22

EPC-UIlmemory-List: List of <EPC-Ullmemory>
Completion Code: INTEGER

Possible Values:

Yalue Definition
No-Error

255 Execution-Error

Execution-Code: INTEGER
Possible Values: As defined in 9.4.

10.17 Write-Password-Segmented-Memory-Tag

10.17.1Write-Password-Segmented-Memory-Tag.command

The Write-Password-Segmented-Memory-Tag command instructs the interrogator to wri
Passyords defined in the command to the appropriate memory of a segmented memory {
Passyord may be specified per command, The Password-Type identifies to the Data Proce

of Pagsword, and therefore its storage lpgation on the tag.

The Write-Password-Segmented-Memory-Tag command has the following arguments:
— Hassword (see 7.4.46);

— Hassword-Type (see %4.47);

— Singulation-Id (see-Z.2.1).

te one of the
ag. Only one
sor the type

Write-Password-Segmented-Memory-Tag command
Modtile-OID:\OBJECT IDENTIFIER = 1 0 15961 126 23
Singulation-Id: BYTE STRING (0..255)
Password-Type: INTEGER

Possible Values:

Value Definition
0 Kill-Password
1 Access-Password

Password: BYTE STRING
For Password-Types 0 and 1, the length is 4 bytes

10.17.2Write-Password-Segmented-Memory-Tag response
The Write-Password-Segmented-Memory-Tag response has the following field names:

— Completion-Code (see 9.3);
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— Execution-Code (see 9.4).

Module-OID:

Write-Password-Segmented-Memory-Tag response

OBJECT IDENTIFIER =1 - 15961 127 23

Completion-Code: INTEGER
Possible Values:

Value Definition

0 No-Error

8 Singulation-Id-Not-Found
26 Password-Not-Written
33 Insufficient-Tag-Memory
255 Execution-Error

Execution-Jode: INTEGER
Possible Values: As defined in 9.4.

10.18 Readl-Words-Segmented-Memory-Tag

10.18.1Reafl-Words-Segmented-Memory-Tag command

The Read-Words-Segmented-Memory-Tag command instructs theé interrogator to read a contiguous
sequence of words from one of the memory banks of a segmentéd memory tag. This command cpn be
used to extract encoded bytes, which are not necessarily Object‘based, e.g. the unique SingulationtId or
a password. It can also be useful for diagnostic purposes.

The Read-Wprds-Segmented-Memory-Tag command has the following arguments:

— Access-|

assword (see 7.4.1);

— Memory}-Bank (see 7.4.33);

— Singulatfion-Id (see 7.2.1);

— Word-C
— Word-P

unt (see 7.4.63);
inter (see 7.4.64).

Read-Words
Module-0ID
Singulation:

Possible

-Segmented-Memory-Tag command
: OBJECTIDENTIFIER =1 0 15961 126 24
Id: BYTE-STRING (0.255)

Memory-Bahks BIT STRING

Valyes:- (00 1 1)

M O WA

Word-Pointer: HEXADECIMAL ADDRESS
Word-Count: INTEGER
Access-Password: [Optional] BYTE STRING (4 bytes)

10.18.2Read-Words-Segmented-Memory-Tag response

The Read-Words-Segmented-Memory-Tag response has the following field names:

— Complet

ion-Code (see 9.3);

— Execution-Code (see 9.4);

— Read-Data (see 7.5.13).
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Read-Words-Segmented-Memory-Tag response
Module-OID: OBJECT IDENTIFIER =1 0 15961 127 24
Read-Data: BYTE STRING
Completion-Code: INTEGER

Possible Values:

Value Definition

0 No-Error

25 Password-Mismatch

oY=l | LL 1 Lo 1 yal 1 I
LIT UIIUCIITNICU=VUUIIIIIIdITU=LI T UL
255 Execution-Error

Execlution-Code: INTEGER

Possible Values: As defined in 9.4.

10.1P Kill-Segmented-Memory-Tag

10.19.1Kill-Segmented-Memory-Tag command

The Kill-Segmented-Memory-Tag command instructs the interrogator to apply appropriate|air interface
protdcols to render the tag unreadable in future. The Kill-Password in the command shgll match the

Passyvord encoded on the tag.

The Kill-Segmented-Memory-Tag command has the fellowing arguments:

— Hill-Password (see 7.4.26);

— Singulation-Id (see 7.2.1).

Kill-$egmented-Memory-Tag command

Module-OID: OBJECT IDENTIFIER =)0 15961 126 25
Singtilation-Id: BYTE STRING (0~255)

Kill-Password: BYTE STRING (4 bytes)

10.19.2Kill-Segmented-Memory-Tag response

The Kill-Segmented-Memory-Tag response has the following field names:

— (ompletion*Code (see 9.3);

— Bxecution-Code (see 9.4).

Value
0

8

27

28
255

Kill-Segmented-Memory-1ag response
Module-OID: OBJECT IDENTIFIER =1 0 15961 127 25
Completion-Code: INTEGER
Possible Values:
Definition

No-Error
Singulation-1d-Not-Found
Zero-Kill-Password-Error
Kill-Failed
Execution-Error
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Execution-Code: INTEGER

Possib

le Values: As defined in 9.4.

10.20 Delete-Packed-Object

10.20.1Delete-Packed-Object command

The Delete-Packed-Object command instructs the interrogator to delete the Packed-Object in which
the specified Object-Identifier is contained. The Object-Identifier simply acts as an alias to identify a
specific Packed-Object. Only one tag and only one Object-Identifier shall be programmed per command

to ensure th

Packed-Obje

It is possible

case, the res

If the Check

Packed-Obje
interrogaton
it shall not perform the Delete-Packed-Object function and shall return the“appropriate Complg

Code.

If the Check
Packed-Obje

NOTE

The Delete-H

Object-1

Th
be effective W

Check-D|

Singulat]

ht the deletion process 1s robust. The delete function requires the removal of the assoq
ct from the tag and replacing this with pad bytes.

that this procedure will not succeed if the Packed-Object is locked. If this is found to &
ponse will return the appropriate Completion-Code.

Duplicate flag is set to TRUE, the interrogator shall verify, before deleting the req

detects that the tag is encoding more than one instance of the referenced Object-Ide

ct that contains the specified by its Object-Identifier:

is is an argument that effectively provides no protection against duplicate Object-Identifiers.
hen there is a high expectation of no duplicates.

acked-Object command has the following@rguments:

juplicate (see 7.4.10);

lentifier (see 7.3.3);
ion-1d (see 7.2.1).

ul
ct, that there is only a single instance of the requested Object-Identifier on the tag;‘Ef the

iated

e the

sted

ifier,
btion-

-Duplicate flag is set to FALSE, the interrogator shall*delete the first occurrence ¢f the

It can

Delete Pack
Module OID
Singulation

Check Dupli

If setis
er on th

Object Ident

bd Object command

OBJECT IDENTIFIER=1 0 15961 126 26
[d: BYTE STRING;(0..255)

ifier: OBJEGTAIDENTIFIER

cate: BOOLEAN

e tag

[RUE;the interrogator shall check that there is only one occurrence of the Object Identifi-

10.20.2Delete-Packed-Object response

The Delete-Packed-Object response has the following field names:

Completion-Code (see 9.3);

Execution-Code (see 9.4).

Delete-Pack

ed-Object response

Module-OID: OBJECT IDENTIFIER =1 0 15961 127 26

Completion-

Code: INTEGER

Possible Values:
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Value Definition

0 No-Error

8 Singulation-1d-Not-Found

10 Duplicate-Object

12 Object-Not-Deleted

13 Object-Identifier-Not-Found

14 Object-Locked-Could-Not-Delete

37 Data-CRC-Not-Applied

38 Fengthr-Not-Eneoded-t-BSHB

255 Execution-Error
Execution-Code: INTEGER

Possible Values: As defined in 9.4.

10.2

10.2

The 1
The s
Objed
deter
ident
comiy

Itisp
case,

A nunber of arguments are defined in the’Packed-Object-Constructs argument. These arg

be us
comi

If thd
Code

If the]
Packsé
inter
it sha
Comp

If thd

1.1Modify-Packed-Object-Structure command

1 Modify-Packed-Object-Structure

tructure of a Packed-Object may be modified to defirie a specific directory type if
t was created with the Packed-Object pointer allocation type as specified in 7.4.48. T
mines which type of directory shall be applied. /Thie Object-Identifier simply acts a
fy a specific Packed-Object. Only one tag and oaly'one Object-Identifier shall be prog
hand to ensure that the modification process is.robust.

ossible that this procedure will not succeéd if the Packed-Object is locked. If this is foy
the response will return the appropriate’Completion-Code.

ed if included, but only if theyare relevant for the type of Packed Object being mo
nand. If they are not relevant for the current Packed Object, the parameters shall be ig

Packed-Object already has a specific directory type defined, then the appropriate
will be returned.

Check-Duplicate(flag is set to TRUE, the interrogator shall verify, before modifying tl
bd-Object, that there is only a single instance of the requested Object-Identifier on t
rogator detects that the tag is encoding more than one instance of the referenced Obje
11l not perform the Modify-Packed-Object-Structure function and shall return the
letion-Code.

Check-Duplicate flag is set to FALSE, the interrogator shall modify the first occur

Pack

Modify-Packed-Object-Structure command is used to change the structure of a P4cked-Object.

the Packed-
he command
s an alias to
rammed per

ind to be the

iments shall
lified by the
nored.

Completion-

e requested
he tag. If the
ct-Identifier,
appropriate

rence of the

AdOhinct +hot ~o bt o LA o Ohinct Tdanyt

+ tha 1z 1fine
\evy UUJ\'U\- LITat LuIItarIIio uIIic Ql_l\f\rlll\'u U)’ ILO VUJ\I\I‘V TUCITIUITICT .

This is an argument that effectively provides no protection against duplicate Object-Identifiers. It

shoul

d only be used when there is a high expectation of no duplicates.

The Modify-Packed-Object-Structure command has the following arguments:

S

Check-Duplicate (see 7.4.10);
Object-Identifier (see 7.3.3);
Packed-Object-Constructs (see 11.12);

ingulation-Id (see 7.2.1).
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Modify Packed Object command

Module OID: OBJECT IDENTIFIER =1 0 15961 126 27

Singulation Id: BYTE STRING (0..255)

Object Identifier: OBJECT IDENTIFIER

Check Duplicate: BOOLEAN
If set is TRUE, the interrogator shall check that there is only one occurrence of the Object Identi-
fier

Packed Object Constructs List: [OPTIONAL] List of <Packed Object Constructs>

10.21.2Modify-Packed-Object-Structure response
The Modify-Packed-Object response has the following field names:
— Completfion-Code (see 9.3);

— Executign-Code (see 9.4).

Modify-Packed-Object-Structure response
Module-OID: OBJECT IDENTIFIER =1 0 15961 127 27
Completion{Code: INTEGER

Possible Values:

Value Definition

0 No-Error

7 Object-Locked-Could-Not-Modify

8 Singulation-1d-Not-Found

10 Duplicate-Object

13 Object-Identifier-Not-Found

30 Directory-Already-Defined

33 Insufficient-Tag-Memory

37 Data-CRC-Not-Applied

38 Length-Not-Encoded-In-DSFID

255 ExecutiontErtor
Execution-(ode: INTEGER

Possible Values: As-defined in 9.4.

10.22 Write-Segments-6TypeD-Tag

10.22.1 Write-Segments-6TypeD-Tag command

The Write-Segments-6TypeD-Tag command instructs the ISO/IEC 15962 Data Processor to write data
to the UIl segment, the item-related segment or both segments. The command can be implemented
to write initial data to the tag, or to add data to the tag. The command is supported by a compound
argument Add-Objects-List, which applies to the Item-related segment.

This command shall not be used to write a Monomorphic-UII. If the AFI on the tag declares that it is
registered for a Monomorphic-UlI, the appropriate error shall be returned, and the encoding process
aborted. The correct command to use is defined in 10.24.

If data is being encoded on the tag for the first time, the AFI, UII-DSFID, and Item-Related-DSFID (if
that segment is being encoded) shall be incorporated in the encoded byte string. If any of these three
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is already encoded on the tag and there is a mismatch with the equivalent argument in the command,
then the procedure shall be aborted

If the Access-Method is Packed-Objects, all Objects specified as arguments shall be included within the
same new Packed-Object added after any existing Packed-Objects in memory. Several arguments only
apply to Packed-Objects and these are defined in the Packed-Object-Constructs argument.

If the Access-Method is Tag-Data-Profile, all Objects specified as arguments shall be included within the
same Tag-Data-Profile. Adding an Object that is not specified by the Tag-Data-Profile-ID-Table argument
shall be treated as an error, and no encoding take place.

Multiple records may be encoded only on the item-related segment. Individual records are written only
after|the MR-header has been created. The details defined in 10.11.1 shall apply in condtructing the
command.

The Write-Segments-6TypeD-Tag command has the following arguments:
— AFI (see 7.2.2);

— Item-Related-Add-Objects-List (see 11.6);

— Item-Related-DSFID-Constructs (see 11.7);

— lock-Ull-Segment-Arguments (see 7.4.31);

— Nlemory-Segment (see 7.4.36);
lI:l'lultiple-Records-Constructs (see 11.8);

— Hacked-Object-Constructs (see 11.12);

— Singulation-Id (see 7.2.1);

— Tag-Data-Profile-ID-Table (see 7.4.60);

— UII-Add-Objects-List (see 11.16);
— UII-DSFID-Constructs (see.1d.17).

Writp-Segments-6TypeD:Tag command

Modtle-OID: OBJECT IDENTIFIER =1 0 15961 126 28
Singulation-1d: BY TE STRING (0.255)
Memjory-Segment;* INTEGER

Possiblé Values:

Valae Definition

1 UIl segment

2 Item-related data segment

3 Both segments presented as objects
AFL: BYTE

Not required for Memory-Segment =2 (Item-related data segment)
UII-DSFID-Constructs-list: [OPTIONAL] List of <DSFID-Constructs>

Not required for Memory-Segment = 2 (Item-related data segment)
UII-Add-Objects-List: List of <Add-Objects>

Only required for Memory-Segment = 1 (Ull segment), and this shall only contain one Ob-
ject-Identifier and Object

Lock-Ull-Segment-Arguments: INTEGER
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Value

N Ul A W N

This argument takes precedence over lock argument elsewhere in the command.
Possible Values:

Definition

Protocol Control word

DSFID

PC word + DSFID

UII Data-Set, but not PC word nor DSFID

PC word + UII Data-Set (this combination can be applied to a Monomorphic-UII)

DI LLL

7
Item-Relate
Notre
Item-Relate
Notre
Packed-Obje
Notre
Tag-Data-Pr
Notre
Multiple-Re

The complete Ull segment, including the CRC-16
1-DSFID-Constructs-list: [OPTIONAL] List of <DSFID-Constructs>
Huired for Memory-Segment = 1 (UIl segment)
1-Add-Objects-List: List of <Add-Objects>

Huired for Memory-Segment = 1 (UIl segment)

ct-Constructs: [OPTIONAL] List of <Packed-Object-Constructs>
Huired for Memory-Segment = 1 (UIl segment)

ofile-ID-Table: INTEGER [OPTIONAL]

Huired for Memory-Segment = 1 (UIl segment)

cords-Constructs: [OPTIONAL] List of <Multiple-Re¢drds-Constructs>

10.22.2 Wrif
The Write-S

Complet]

Executig

e-Segments-6TypeD-Tag response
boments-6TypeD-Tag response has the following field names:

ion-Code (see 9.3);

n-Code (see 9.4).

Write-Segmients-6TypeD-Tag response

58

Module-OID: OBJECT IDENTIFIER =\1)- 15961 127 28
Completion{Code: INTEGER
Possible Values:
Value Definitioft
0 No-Error
8 Singiilation-1d-Not-Found
26 AFI-Mismatch
27 DSHB-Mismateh
31 Packed-Object-ID-Table-Not-Recognised-No-Encoding
32 Tag-Data-Profile-ID-Table-Not-Recognised
33 Insufficient-Tag-Memory
36 Command-Cannot-Process-Monomorphic-UII
43 Data-Format-Not-Compatible-Multiple-Records-Header
44 Access-Method-Not-Compatible-Multiple-Records-Header
45 Sector-Identifier-Not-Compatible-Multiple-Records-Header
46 Record-Preamble-Not-Configured
47 Record-Preamble-Not-Locked
255 Execution-Error
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Additional Completion-Codes apply to the Write-Response-List

Execution-Code: INTEGER

Possible Values: As defined in 9.4.

10.23 Read-Segments-6TypeD-Tag

10.23.1Read-Segments-6TypeD-Tag command

This command shall not be used to read any data object or other part of a multiple record. The relevant
procedures are defined in 10.27.

The

of wa
other

As the air interface protocol is capable of delivering the entire payload of the(Type D tag,

for th
Item-
Objed

This

The

1SO/I

|

—n

I

NOTH

The
The

g

procg

It is

!

the it
inter
the r¢

The

H
A
I

ead-Segments-6TypeD-Tag command instructs the interrogator to read a contigug
rds from all the memory segments of a Type D tag, and then to subdivide into)the s
component parts. This command can also be useful for diagnostic purposes:

e application to call for Object-Identifier(s) and Object(s) from eitherthe UIl segmen

t data set is encoded in the UIl memory.

rommand may be used to read a Monomorphic-UlI by declaring the relevant AFI as 3
Data Processor checks that the AFI is registered as part' of a Monomorphic-UII ¢
EC 15961-2 data constructs register.

F it is registered, the encoded bytes are de-compacted to the rules defined on the
hcluded in the response.

it is not registered, the appropriate error iswreturned.
A UII-DSFID is not required when invoking this command read a Monomorphic-UII.

rgument Read-Type is only applied<f Objects are to be returned from the item-rela
hirgument enables the application to request selected and declared Object-Identi
ssed or to request that all Object-Identifier(s) be processed.

ossible, setting Memory-Ségment = 4 to call for all the bytes as encoded on the UII
em-related segment, in effect the byte string defined in ISO/IEC 18000-64 as the (
fogator. As this by-pass any decode process by the ISO/IEC 15962 Data Processor the &
bsponse can be used for diagnostic purposes on the original encoding.

lead-Segments:6TypeD-Tag command has the following arguments:
FI (seeZ2.2);
rem-Related-DSFID-Constructs (see 11.7);

us sequence
boments and

it is possible
t and /or the

related data segment. A basic assumption of this command is that only one Object-Idlentifier and

n argument.
ntry on the

register and

ed segment.
fier(s) to be

segment and
utput of the
yte string in

Memory-Segment (see 7.4.36);

Read-Objects (see 11.13);

Read-Type (see 7.4.53);

Singulation-Id (see 7.2.1);

UII-DSFID-Constructs (see 11.17).

Read-Segments-6TypeD-Tag command
Module-OID: OBJECT IDENTIFIER =1 0 15961 126 29
Singulation-1d: BYTE STRING (0.255)
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Memory-Segment: INTEGER
Possible Values:

Value Definition

1 UII segment

2 Item-related data segment

3 Both segments presented as objects

4 Both segments as un-interpreted bytes
AFI: BYTE

TIONALLTL

This d

UII-DSFID-Gonstraets-tist—{oF

i £ AnYel nl A nWVal 4 4
TTUINALT LISTUT SUSTTDTUUIISTTULLS

Not refjuired for Memory-Segment = 2 (Item-related data segment)
Not refjuired if the AFI is for a monomorphic-UII
Item-Relatefl-DSFID-Constructs-list: [OPTIONAL] List of <DSFID-Constructs>
Not refjuired for Memory-Segment = 1 (UIl segment)
Read-Type: INTEGER
Not refjuired for Memory-Segment = 1 (UIl segment)
Possible Values:
Value Definition
1 Read-Multiple-Objects
2 Read-All-Objects
Read-Objects-List: List of <Read-Objects>

bes not apply to Read-All-Objects (2)

10.23.2Rea
The Read-Se
— Complet]
Executig

[SO-UIIx

Length-

Read-On

1-Segments-6TypeD-Tag response

cments-6TypeD-Tag response has thié following arguments:

ion-Code (see 9.3);
n-Code (see 9.4);

hemory (see 11.5);

Lock Byte (see Z5:4);

Read-D4ta (see 7.513);

jects-Response-List (see 11.14).

Read-Segmse

nts-6TypeD-Tag response

Module-OID: OBJECT IDENTIFIER =1 0 15961 127 29
[SO-UII Memory-List: List of <ISO-UIIMemory>

This response argument is included when the content of the UIl segment has been requested
Length-Lock Byte: BYTE

This response argument is included when the content of the item-related data segment has been
requested

Read-Objects-Response-List: List of <Read-Objects-Response>

This response argument is included when the content of the item-related data segment has been
requested

Read-Data: BYTE STRING
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This response argument is included when the Memory-Segment = 4 (Both segments as un-inter-

preted bytes)
Completion Code: INTEGER
Possible Values:
Value Definition
0 No-Error
8 Singulation-Id-Not-Found
255 Execution-Error

Execution-Code: INTEGER
Possible Values: As defined in 9.4.

10.2¢ Write-Monomorphic-UII

10.24.1Write-Monomorphic-UIl command

The Write-Monomorphic-Ull command instructs the ISO/IEC 15962 Data Processor| to write a
Mondmorphic-Ull, either initially or to modify an existing Monomérphic-UIl. Argumentq are applied
selectively depending on the type of tag being addressed.

A Mohomorphic-Ull is only supported by an encoded AFI, andnoDSFID is encoded. The Obj¢ct-Identifier
is only required for communication purposes between the application and the Data Procepsor. It is not

encodled on the tag. Only Compact-Parameter with the value 5 (Monomorphic-UII) shall b¢ used in the

command.

The
matc

not p
be fo

le command
If a match is
hing AFI can

peneric encoding process calls for the Data.Processor to check that the AFI in t}
hes with one for a Monomorphic-UIl on the’J]SO/IEC 15961-2 Data Constructs register,
hssible either because the AFI is not registered for a Monomorphic-UII or that no matg
ind on the register, then the encodingiprocess is aborted.

If thg AFI matches, the Object-Identifier is also checked for a match with that on the ISO{IEC 15961-2

Data
be tr
Ident
with

If the
any €

Constructs register. A mismatch generates an appropriate Completion-Code, but this
pated as a warning about.gonstructing the command. The process continues becaus
ifier is not encoded. The Data Processor uses the explicitly defined compaction schenmn
the AFI on the ISO/IEC 15961-2 Data Constructs register to encode the Monomorphic-

Memory-Type is O (Type C MBO1) the first requirement is to read the content of MB 01
xisting encoding’ If this is locked, the process is aborted, otherwise the process co

encodling process-compacts the Object, and if this results in an odd number of bytes

term
bits.

unau
Mond

nator byte.00,,. The Protocol Control word is constructed, incorporating the AFI an
f the Aecéss-Password is in the command it is used to match that on the tag to pr
thorised writing of data to the tag. If this command is used to over-write MB01
morphic-Ull, it is necessary to compare the length of the current and the new byte

should only
e the Object-
e associated
UII.

to establish
ntinues. The
appends the
d the length
tect against
with a new
string. If the

new code 1s of a shorter length, the interrogator shall ensure that bytes representing part of the older

code are over-written with zero bytes.

If the Memory-Type is 1 (Type D UIl segment), the first requirement is to read the content of the UII
segment to establish any existing encoding. If this is locked, the process is aborted, otherwise the
process continues. The encoding process compacts the Object, and if this results in an odd number of
bytes appends the terminator byte 00,4. The Protocol Control word is constructed, incorporating the
AFT and the length bits. If this command is used to over-write the UIl segment with a new Monomorphic-
UIJ, it is necessary to compare the length of the current and the new byte string. If the new code is of a
different length (i.e. shorter or longer) to an existing Monomorphic-UlI, the interrogator shall check if
an item related segment is already encoded. The over-writing procedure, as defined in ISO/IEC 15962
shall consider whether there is item-related data on the RFID and whether any of this is locked. This is
necessary because encoding on a Type D tag is contiguous between segments.
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If the Memory-Type is 2 (single memory tag) the first requirement is to read the AFI on the tag (which
can be encoded in a separate memory area) and at least 16 bytes from the content of the user memory
to establish any existing encoding. If encoded bytes are found, then the process continues until a string
of four zero bytes is found. If either the AFI or any part of the user memory is locked, the process is
aborted, otherwise the process continues. The encoding process compacts the Object and adds the
length of the compacted Monomorphic-UlIl as a prefix. If this command is used to over-write with a
new Monomorphic-Ul], it is necessary to compare the length of the current and the new byte string.
If the new code is of a shorter length, the interrogator shall ensure that bytes representing part of the
older code are over-written with zero bytes. If the correct AFI for the Monomorphic-UlI is not already
encoded on the tag, then this is encoded.

1

: AT 4 6 & 4 11 w1 1l . -
The erte'l\’ UnuHiur prait-ull COLTITIAITU I1dS LT TUTTOW TG d1 g UIHITTILS.

— Access-Rassword (see 7.4.1);

— AFI (see|7.2.2);

— AFI-Lock (see 7.4.3);

— Compact-Parameter (see 7.3.6);

— Memory-Bank-Lock (see 7.4.34);

— Memory-Type (see 7.4.37);
— Object ($ee 7.3.5);

— Object-Idlentifier (see 7.3.3);
— Object-Lock (see 7.3.7);

— Singulatjion-1d (see 7.2.1).

Write-Mongmorphic-UIl command
Module-OID: OBJECT IDENTIFIER =1 0 15961 126 30
Singulation{ld: BYTE STRING (0..255)
Memory-Type: INTEGER (0..15)
Possible Values:

Value Definition

0 Type CMB01

1 TypeD Ull segment
2 single memory tag

Access-Passjword:)[OPTIONAL] BYTE STRING (4 bytes)

This may.only be applied for Memory-Type 0 (Type C MB01). Additionally it is optional.
AFI: BYTE
AFI-Lock: BOOLEAN

This may only be applied for Memory-Type 2 (single memory tag)

If set to TRUE, the interrogator shall lock the AFI

Object-Identifier: OBJECT IDENTIFIER
This is the Object-Identifier associated with the AFI on the ISO/IEC 15961:2004 Data Constructs
register.

Object: BYTE STRING
This is the Monomorphic-UII as presented by the application
Compact-Parameter: INTEGER
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The only permitted value is 5 (Monomorphic-UII), which shall cause the Data Processor to call
the explicitly defined compaction scheme associated with the AFI on the ISO/IEC 15961:2004
Data Constructs register.

Object-Lock: BOOLEAN
This may only be applied for Memory-Type 2 (single memory tag)
If TRUE the interrogator shall lock the relevant Data-Set
Memory-Bank-Lock: BOOLEAN
This may only be applied for Memory-Type 0 (Type C MB01)
If TRUE the entire memory bank shall be locked.
LocktUII-Segment-Arguments: INTEGER
This may only be applied for Memory-Type 1 (Type D UIl segment)

Possible Values:

Value Definition

4 UII Data-Set, but not PC word nor DSFID

5 PC word + UII Data-Set (this combination can be applied to a Monomorphic-UII)
7 The complete Ull segment, including the CRC-16

10.24.2Write-Monomorphic-UII response
The Write-Monomorphic-Ull response has the following field names:
— (ompletion-Code (see 9.3);

— Hxecution-Code (see 9.4).

Writp-Monomorphic-Ull response

Module-OID: OBJECT IDENTIFIER =1 0.15961 127 30
Completion-Code: INTEGER

Possible Values:

Value Definition

0 No-Etror

7 Object-Locked-Could-Not-Modify
8 Singulation-Id-Not-Found

22 Object-Modified-But-Not-Locked
25 Password-Mismatch

26 AFI-Mismatch

33 Insufficient-Tag-Memory

34 AFI-Not-For-Monomorphic-UII
35 Monomorphic-UIl-OID-Mismatch
255 Execution-Error

Execution-Code: INTEGER
Possible Values: As defined in 9.4.

10.25 Configure-Extended-DSFID

10.25.1General

The Configure-DSFID command (see 10.3) is structure to support the encoding of an Access-Method
and a Data-Format. Since the publication of the superseded ISO/IEC 15961:2004, additional features
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have been added to create an Extended DSFID, for example, to signal the length of encoded data or
whether error detection has been added to the data for data that is stored for a long period of time.
The Configure-Extended-DSFID command is used to set various indicators that are encoded within the
Extended DSFID. As the DSFID specifies which encoding rule to follow, the additional features declared
by this command simply determine additional processes that are to be used when encoding data.

10.25.2 Configure-Extended-DSFID command

The Configure-Extended-DSFID command is used to instruct the Data Processor to encode all relevant
DSFID features on the tag. The command needs to be invoked before any encoding takes place on the
tag.

The DSFID-Constructs-list is used to specify the Access-Method and Data-Format. The Ext-DSFID-
Constructs-list is used to set indicators on the Extended-DSFID and to instruct the Data RPfrocessor to
carry out ceftain procedures, e.g. to apply a CRC to the data.

The DSFID-lock argument, if set, is applied to the entire DSFID and Extended-DSFID Gyte string.
The Configute-DSFID command has the following arguments:

— DSFID-(onstructs (see 11.2);

— DSFID-ljock (see 7.4.15);
— Ext-DSF|[D-Constructs (see 11.4);
— Singulatfion-Id (see 7.2.1).

The DSFID-Lock argument should only be applied once the user decides that all the features ¢f the
Extended DYFID can be permanently encoded.

Configure-Hxtended-DSFID command
Module-OID: OBJECT IDENTIFIER =1 0 15961126 31
Singulation{ld: BYTE STRING (0..255)
DSFID-Constructs-list: List of <DSFID-Constructs>
Ext-DSFID-(onstructs-list: [Optional];List of <Ext-DSFID-Constructs>
DSFID-Lockf BOOLEAN

If set to[TRUE, the interrggator shall lock the DSFID

10.25.3 Configure-Extended-DSFID response
The Configute-Extended-DSFID response has the following field names:

— Completliogh<Code (see 9.3);

— Execution-Code (see 9.4).

Configure-Extended-DSFID response
Module-OID: OBJECT IDENTIFIER =1 0 15961 127 31
Completion-Code: INTEGER

Possible Values:

Value Definition

0 No-Error

4 DSFID-Not-Configured

5 DSFID-Not-Configured-Locked
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6 DSFID-Configured-Lock-Failed
8 Singulation-1d-Not-Found

37 Data-CRC-Not-Applied
38 Length-Not-Encoded-In-DSFID
255 Execution-Error

Execution-Code: INTEGER

Possible Values: As defined in 9.4.

10.2 i = iple- =

10.2

The (
to su
only

.1General

onfigure-Multiple-Records-Header command shall be the first command,invoked to
bport multiple records. The command can be applied to any tag of sufficient memory
hpplies to Memory Bank 11 of a segmented memory tag such as Type €.

10.26.2 Configure-Multiple-Records-Header command

The (

onfigure-Multiple-Records-Header command is used to instriict the Data Processor

relevant features of the MR-header on the tag. The command shall be invoked before any ¢
record takes place on the tag.

The A
This
been

The I

ccess-Password in the command is used to matchthat on the tag to permit writing da
bnly applies to the Type C tag and can only be applied to that tag if such a password ha
encoded.

are khown to share the same Data-Format, defined as homogenous Multiple-Records encod

value

of that Data-Format shall be encoded. If any of the records are expected to have di

Formiats, defined as a heterogeneous Multiple-Records encoding, then the Data-Format {00

used.

NOTE
recor

For the Multiple-Records Access-Method, the interpretation of Data-Format {0000]
s do not share a common‘Data-Format.

Becayise Access-Method¥4} is required, the Ext-DSFID-Constructs-list argument (see 11.4

to be

used, but with these specific variants:

NMemory-Length-Encoding is optional and applies to the directory. The possible valug
string are-00 to indicate that no encoding is requested, and 10 to indicate that the cury
he directory shall be calculated by the Data Processor and encoded and encoded in th
If the MR-header is locked, then this cannot be used.

—

enable a tag
capacity, but

to encode all
ncoding of a

ta to the tag.
d previously

SFID-Constructs-list is used to specify theAccess-Method (= 4) and Data-Format. If all the records

ing, then the
'ferent Data-
001} shall be

} is that the

) is required

bs for the bit
ent length of
b MR-header.

if a directory is present. The only possible value for the bit string is 10.

Simple-Sensor-Indicator is conditional and only required if other mechanisms are not
the tag to declare the presence of simple sensors.

Battery-Assist-Indicator is conditional and only required if other mechanisms are not
the tag to declare the presence of a battery.

Data=CRE-Imdicatorisoptiomatanmd s apphied to theentiredirectory component but isTecommended

available on

available on

Full-Function-Sensor-Indicator is conditional and only required if other mechanisms are not

available on the tag to declare the presence of full function sensors.

DSFID-Pad-Bytes shall not be used because of the facility to add pad bytes for the complete MR-

header.
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The Directory-Length-EBV8-Indicator (see 7.4.14) is mandatory and used to instruct the Data Processor
to provide sufficient space in the MR-header to allow for the directory size to be encoded within the
size limits set by the application.

The Multiple-Records-Feature-Indicator is mandatory and is a bit mapping to provide further

information about the records encoded in the Logical Memory (see 7.4.39 for the details).

The Sector-Identifier (see 7.4.57) when included in this argument as a non-zero value represents the
true sector identifier, but a zero value indicates that the true sector identifier is encoded in each of the
individual records.

The Pointer-To-Multiple-Records-Directory (see 7.4.51) is an EBV-8 address to shows the start of the

directory. T
hardware m

The Lock-Mu
header is lod

— toleave
— toleave
— toleave
In the unloc
preceding fig
field(s).

The Configu
— Access-}
— Directoq
— DSFID-(Q
— Ext-DSF
— Lock-My
— Multiplg
— Pointer-
— Sector-I

— Singula]

emory mapping of the tag.

ked or not. If it is not locked, the following options are possible:
only the data length of the directory field unlocked;

only the number-of-records field unlocked;

Fe-Multiple-Records-Header command has thefollowing arguments:

assword (see 7.4.1);

y-Length-EBV8-Indicator (see 7.4.14);
onstructs (see 11.2);

D-Constructs (see 11.4);

Itiple-Records-Header (see 7.4.29);

-Records-Featuresslndicator (see 7.4.39);

[0-Multiple-Records-Directory (see 7.4.51);
lentifier (See'7.4.57);
ion-ld"(see 7.2.1).

Itiple-Records-Header argument (see 7.4.29) is used to determine whether the’entir

both the data length of the directory field and the Number-gf*records field unlocked.

he specific values are derived from air interface responses that provide details. of the

b MR-

ked cases, the Data Processor shall ensure that necessary pad bytes are added aft¢r the
lds to achieve block alignment before they are locked. ¢ shall also block align the unlgcked

Configure-

n]fip]p-Ppr‘nrdc-Hnadm‘ command

Module-0OID

DSFID-Cons

Value
1
2

66

: OBJECT IDENTIFIER =1 0 15961 126 32

Singulation-Id: BYTE STRING (0..255)
Access-Password: [OPTIONAL] BYTE STRING (4 bytes)

tructs-list: List of <DSFID-Constructs>

Ext-DSFID-Constructs-list: List of <Ext-DSFID-Constructs>
Directory-Length-EBV8-Indicator: [Optional] INTEGER
Possible Values:

Definition
Single byte EBV-8
Double byte EBV-8, even if the length is less than 128 blocks
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Multiple-Records-Features-Indicator: BYTE

This is a bit map that is set in this command that determines rules for the Data Processor to
follow when encoding individual records.

Sector-Identifier: INTEGER
Possible Values:

Definition

Indicates that the sector identifier varies between records, and that the true

Indicates the true value of the sector that applies to all records.

Pointer-To-Multiple-Records-Directory: EBV-8 VALUE

Value
0
1
2

This value is based on responses from the interrogator on the memory mapping of t}
being addressed.

LocktMultiple-Records-Header: INTEGER
Possible Values:

Definition

Not locked

Completely locked

All components locked except for the Number-ofirecords field.

le tag that is

10.26.3 Configure-Multiple-Records-Header response

The (onfigure-Multiple-Records-Header response has-the following field names:

— (ompletion-Code (see 9.3);

— Hxecution-Code (see 9.4).

Confjgure-Multiple-Records-Header response
Modtile-OID: OBJECT IDENTIFIER = 2,0'15961 127 32
Completion-Code: INTEGER

Possible Values:

Value Definition

0 No/Error

4 DSFID-Not-Configured

8 Singulation-Id-Not-Found

25 Password-Mismatch

37 Data-CRC-Not-Applied

38 Length-Not-Encoded-In-DSFID

39 Multiple-Records-Header-Not-Configured
40 Multiple-Records-Header-Not-Locked
41 File-Support-Indicators-Not-Configured
42 File-Support-Indicators-Not-Locked

255 Execution-Error

Execution-Code: INTEGER
Possible Values: As defined in 9.4.
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10.27 Read-Multiple-Records

10.27.1Read-Multiple-Records command

The Read-Multiple-Records command instructs the interrogator to read various logically structured
components from a tag configured to encode multiple records. This includes reading a set of one or more
Object-Identifiers and associated Objects from an individual record. Only one tag shall be programmed
per command to ensure that the reading process is robust.

The command is applied to memory bank 11 of the Type C tag, and to the Item-related data segment of
the Type D tag.

The Read-Rgcord-Type argument (see 7.4.52) provides a set of options for read data from the tag:
The Read-Mulltiple-Records command has the following arguments:

— Max—ApI—Length (see 7.4.32);

— Read-Obhjects (see 11.13);

— Read-Rdcord-Type (see 7.4.52);

— Singulatfion-Id (see 7.2.1).

Read-Multigle-Records command
Module-OID: OBJECT IDENTIFIER =1 0 15961 126 33
Singulation{ld: BYTE STRING (0..255)
Read-Recorfl-Type: INTEGER
Possible Values:
Value Definition
Read-Multiple-Records-Header
Read-Multiple-Records-Header-Plus-1st-Preamble
Read-Multiple-Records¢Directory
Read-Preamble-Specific-Multiple-Record
Read-All-Record-OIDs-Specific-Record-Type
Read-OIDs-8pecific-Multiple-Record
Read-All-Objects-Specific-Multiple-Record
Read<Multiple-Objects-Specific-Multiple-Record
Read-1st-Objects-Specific-Multiple-Record
9 Read-Data-Element-List-Specific-Multiple-Record
Read-Objects=List: List of <Read-Objects>
This only applies to:
Read-Preamble-Specific-Multiple-Record (3),
Read-All-Record-OIDs-Specific-Record-Type (4),
Read-All-Objects-Specific-Multiple-Record (6),
Read-Multiple-Objects-Specific-Multiple-Record (7),
Read-1st-Objects-Specific-Multiple-Record (8), and
Read-Data-Element-List-Specific-Multiple-Record (9)
See 7.4.52 for details of what Objects are relevant to each Read-Record-Type
Max-App-Length: INTEGER (1..65535)
This only applies to Read-Type (8) and is expressed in bytes

O N O Ul A W NP O
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10.27.2Read-Multiple-Records response
The Read-Multiple-Records response has the following argument and field names:
— Completion-Code (see 9.3);

— Execution-Code (see 9.4);

— Multiple-Records-Directory-Structure-List (see 11.9);

— Multiple-Records-Header-Structure-List (see 11.10);

—  MukisleRecordsPreambleStrueturefseetd11):
leezas eHRBT E e = oy

tipleReecordsP+ e-Strueture{seet
— Head-Objects-Response-List (see 11.14);
— Head-0OIDs-Response-List (see 11.15).

Read-Multiple-Records response
Module-OID: OBJECT IDENTIFIER =1 0 15961 127 33

Multjple-Records-Header-Structure-List: [Conditional] List of £Multiple-Records-Header-Struc-
turey

Multjple-Records-Preamble-Structure: [Conditional] List of <Mutiple-records>

Multjple-Records-Directory-Structure-List: [Conditional] Ljst of <Multiple-Records-Directory-Struc-
turey

Read-0OIDs-Response-List: [Conditional] List of <Reads0lDs-Response>
Read-Objects-Response-List: [Conditional] List of £Read-Objects-Response>
Completion-Code: INTEGER

Possible Values:

Value Definition

0 No-Error

8 Singulation-Id-Not-Found

48 Multiple-Records*Directory-Not-Present
255 Execution-Error

Additional Completion-Codes apply to the:
Read-Objects-Response-List

Execution-Code:ANTEGER

Possible Values: As defined in 9.4.

10.2B Delete-Multiple-Record

10.28.1Delete-Multiple-Record command

The Delete-Multiple-Record command instructs the interrogator to either mark a Multiple Record as
deleted or to physically delete the record.

The Delete-MR-Method argument in the command instructs the interrogator as to which of these two
methods is used.

If the method is mark record as deleted, the bytes that make up the record are not actually deleted, but
the subject record and its entry in the directory (if present) have code values set to indicate that the
record is no longer to be treated as valid. If either the record preamble or the directory is locked, then
the command cannot be invoked. If the record is part of a hierarchical structure, then all the child(ren)
records from the lowest level shall be deleted first. If any of these record preambles, or the associated
directory entry, is locked, then none of the records can be deleted.
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If the method is to physically delete the record, then all the encoding in the record is changed to make
this part of the memory available for future encoding. This method cannot be used if any part of the
record is locked, but if the preamble of the record is not locked, then the alternate method (mark record

as deleted) may be attempted.

The Access-Password in the command is used to match that on the tag to permit writing data to the tag
and deleting implies a write transaction. This only applies to the Type C tag and can only be applied to

that tag if such a password had previously been encoded.
The Delete-Multiple-Record command has the following arguments:

— Access-Password (see 7.4.1);

— Object-I¢lentifier (see 7.3.3);

— Singulatfion-Id (see 7.2.1).

Delete-Multjple-Record command
Module-OID: OBJECT IDENTIFIER =1 0 15961 126 34
Singulation{ld: BYTE STRING (0..255)
Access-Password: [OPTIONAL] BYTE STRING (4 bytes)
Delete-MR-Method: INTEGER

Possible|Values:

Value Definition
0 Mark record as deleted
1 Physically delete to record

Object-Identifier: OBJECT IDENTIFIER

cal identifier

This is the Object-Identifier to the level where.the final arc is that of the instance-of or hierar¢hi-

10.28.2Del¢te-Multiple-Record response
The Read-Mulltiple-Records response-has the following field names:
— Completfion-Code (see 9.3);

— Executign-Code (see 9.4).

Delete-Multjple-Record.response
Module-OID: OBJECGFIDENTIFIER =1 0 15961 127 34
Completion{Code INTEGER

Possible Values:

Value Definition

0 No-Error

8 Singulation-Id-Not-Found

13 Object-Identifier-Not-Found

25 Password-Mismatch

49 Record-Not-Deleted-Preamble-Locked

50 Record-Not-Deleted-Directory-Locked

51 Record-Not-Deleted-Lower-Level-Preamble-Locked
52 Record-Not-Deleted-Encoding-Locked

255 Execution-Error

70
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Execution-Code: INTEGER
Possible Values: As defined in 9.4.

11 Arguments

11.1 Add-Objects

This argument provides a list of Object-Identifiers and Objects to be written to the RFID, either to a
"blank" tag or to append to data already encoded.

The Add-Objects argument has the following arguments:
— Avoid-Duplicate (see 7.4.6);

— (ompact-Parameter (see 7.3.6);

— (bject (see 7.3.5);

|
“

bject-Identifier (see 7.3.3);

|
-

bject-Lock (see 7.3.7).

Add-Objects argument
Objeft-Identifier: OBJECT IDENTIFIER
Avoigl-Duplicate: BOOLEAN

If TRUE, the interrogator shall check that the subject Object-Identifier is not already eficoded on
tfhe tag.

Objert: BYTE STRING

Compact-Parameter: INTEGER (0..15)

Possible Values:

Yalue Definition (see 7.3.6 for further details)
Application-Defided

1 Compact

y UTF8-Data

3 Packed-Objects
4 Tag-Data-Profile

Objeft-Lock: BOOLEAN
IIf TRUEthe interrogator shall lock the relevant Data-Set.

If the] COompact-Parameter is Packed-Objects, then this shall be the same for each componept in the list;
and the value of Object-Lock shall also be consistent throughout the list.

11.2 DSFID-Constructs

DSFID-Constructs argument
Access-Method: INTEGER
Possible Values
Value Definition
No-Directory
Directory
Packed-Objects

N = O
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3 Tag-Data-Profile
4 Multiple-Records
5to 15 Reserved for extension when extensions to DSFID are implemented
Data-Format: INTEGER
Possible Values
Value Definition
0 Not-Formatted
1 Full-Featured
2 Root-Otb-Encoded
3to 28 As published by the Registration Authority of ISO/IEC 15961-2:2019
29 For closed systems in accordance with ISO/IEC 15962
30 For closed systems with proprietary encoding
31 Not applicable as an assigned DSFID
32 to 297 Reserved as an extension for multiple byte Data-Format
11.3 EPC-Ullmemory
EPC UII Merhory argument
Protocol Control Word: BYTE STRING (2)
EPC Code: BYTE STRING
11.4 Ext-DSFID-Constructs

This argumsg

on the tag, ¢r processes that the Data Processortshall use to complete the encoding on the tag

argument is

If either or
relevant nun

If either or b
CRC and enc

If the applid
and/or Simp
whether or 1

Additional b
number of D

also used for some responses.

both the Memory-Length-Enceding bits are = 1, the Data Processor shall calculat
ber of blocks and encode.this on the tag conforming to the Extended DSFID syntax.

pth the Data-CRC-Indicator bits are = 1, the Data Processor shall calculate the relevan
bde this in the appropriate locations in the memory.

ation specifieq that the Battery-Assist-Indicator, and/or Full-Function-Sensor-Indi
|le-Sensor-Indiecator are to be set = 1 (TRUE), the Data Processor shall encode these sef
ot the selééted feature is actually supported by the tag.

ytes,can'be encoded in the Extended-DSFID for future encoding on the tag by specifyir
SEID-Pad-Bytes.

ent provides a list of additional argumeénts that are used to indicate additional features

. The

e the

r data

cator,
tings

1g the

The arguments Length-Of-Encoded-Data and Memory-Capacity are returned as arguments when the

Ext-DSFID-C
The Ext-DSF

Length-

72

Battery-

onstructs is included in a response.
[D-Constructs argument has the following arguments:

Assist-Indicator (see 7.4.7);

Data-CRC-Indicator (see 7.4.11);
DSFID-Pad-Bytes (see 7.4.16);

Full-Function-Sensor-Indicator (see 7.4.20);

Of-Encoded-Data (see 7.5.5);
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— Memory-Capacity (see 7.5.8);

— Memory-Length-Encoding (see 7.4.35);

— Simple-Sensor-Indicator (see 7.4.58).

Ext-DSFID-Constructs argument
Memory-Length-Encoding: BIT STRING
Possible Values

Value Definition

00, Noencoded fengtiTor memory capacity 15 smatt (e mot more tram 256 pits)
01, Memory capacity is defined

10, The length of encoded data is defined

11, Both memory capacity and length of encoding are defined

Datat CRC-Indicator: BIT STRING
Possible Values

Value Definition

00, No data CRC

01, Data CRC applied to each individual data set

10, Data CRC applied only to the entire encoded data

11, Data CRC applied to each data set and to the entire encoded data

Simple-Sensor-Indicator: BOOLEAN

If a simple sensor is on the tag, this is set as TRUE.
Battery-Assist-Indicator: BOOLEAN

If this is a battery assisted tag, this is\set as TRUE.
Full-Function-Sensor-Indicator: BOOLEAN

If a full-function sensor is on the tag, this is set as TRUE.
DSFID-Pad-Bytes: [Optional] INTEGER

This is the number of additional bytes requested by application to support additional arguments
to be added at a later time, e.g. the Memory-Capacity and/or the Length-Of-Encoded-Pata. In a
response this canalso include the number of pad bytes added to enable the extended DSFID to
be locked on alock-block boundary.

Memjory-CapacitytnINTEGER
This is onlyincluded in a response that included the Ext-DSFID-Constructs argument
Length-Of-Encoded-Data: INTEGER
This-is only included in a response that included the Ext-DSFID-Constructs argument

11.5 ISO-Ullmemory

[SO-Ullmemory argument
Protocol-Control-Word: BYTE STRING (2)
DSFID: BYTE [OPTIONAL]
This is not returned when the AFI declares that that the Object is a Monomorphic-UII
Read-Objects-Response-List: List of <Read-Objects-Response>
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11.6 Item-Related-Add-Objects

The command argument Item-Related-Add-Objects has the same function and structure as the Add-
Objects command argument (see 11.1), except that it is encoded in the item-related segment of a tag that
can address multiple segments in the same air interface transactions. This specific argument enables it
to be distinguished from the UII- Add-Objects (see 11.16).

11.7 Item-Related-DSFID-Constructs

The command argument Item-Related-DSFID-Constructs has the same function and structure as the
DSFID-Constructs command argument (see 11.2), except that it is encoded in the item-related segment

of a tag thd
argument er

11.8 Multi

This argumse
the Logical N

The BOOLEA
if TRUE, wh
component 3
shall be used

The comm3
application ¥
to block alig

is a reason for the application to set a larger memory capacity, for example to enable additiona

elements to
application 1

The Record-]
header. If thd

When const
should be m|
The Identifig

t can address multiple segments 1n the same air interface transactions. This sp|
ables it to be distinguished from the UII-DSFID-Constructs (see 11.17).

ple-Records-Constructs

nt provides a list of additional arguments that are used when writing@multiple recc
lemory.

AN command argument Append-To-Existing-Multiple-Record (sée-7.4.4) is used to de

bther the list of data objects is to be appended to a pre-existing record, subject to a
rguments matching fields already encoded for the multiple record. If FALSE, this com
to create a new record.

nd argument Application-Defined-Record-Capacity (see 7.4.5) simply provide
vith the choice to set the memory capacity to a-given size or to allow the Data Prog
n the record. Allowing the Data Processor to.centrol this is recommended unless

be encoded at a later time. Therefore, thedRecord-Memory-Capacity is only required
eeds to control this aspect of memory.

[ype-Classification argument (see;7Z4.56) shall be aligned with the rules defined in th
wrong value is used, then the command shall be rejected by the Data Processor.

ructing a command to encode a record that is part of a hierarchical structure, refe
ade to the application standard to ensure that the hierarchical relationships are co
r-Of-My-Parent argument (see 7.4.22) shall be based on a record that has already beg

ecific

rd to

clare,
11 the
mand

the
essor
there
data
if the

b MR-

rence
rrect.
n the

subject of a previous write command. If there is a mismatch, then the record is not encoded.

The NumbertIn-Data-Element-List argument (see 7.4.41) only applies if the record is a data element list
and is used fo provide additional information to the Data Processor to ensure that the correct number
of data elempnts with4e same true Relative-OID is encoded. This can be particularly useful when the
formatand length between instances of the data element.

The argumednts, ock-Record-Preamble (see 7.4.30), Update-Multiple-Records-Directory (see 7.#.62),
and Lock-Di ide i i erally
associated with the subject record. However, if the Update-Multiple-Records-Directory argument is set
to TRUE and the directory does not yet exist, then a complete directory shall be created. Irrespective
of the setting of the argument, if a directory is already encoded, then the Data Processor shall
automatically fully update the directory.

Multiple-Records-Constructs argument
Append-To-Existing-Multiple-Record: BOOLEAN

If set to TRUE, the Data Processor shall check that all the arguments match with an existing mul-
tiple record and that none of the Relative-OID values already exist in the current version of the
record. In the case that the existing record is defined as a data element list, then none of the list
element number values in this command shall already be encoded in the current version of the
record. If set to FALSE, the Data Processor shall encode the record as a new record.
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Application-Defined-Record-Capacity: BOOLEAN

If set as TRUE, the application needs to define the Record-Memory-Capacity argument. If FALSE,
the Data Processor shall simply block align the record and encode the record capacity as the mini-
mum required to support the record.

Record-Memory-Capacity: [Optional] INTEGER

This is the total number of blocks that the application requires for the record, with any unused
blocks to be set aside for additional encoding in this record in the future.

Record-Type-Classification: BIT STRING
Possible Values:

Yalue Definition
00, stand-alone record, with an instance-of arc =0
01, stand-alone record, with an instance-of arc >0
10, hierarchical record, top level
11, hierarchical record, has both parent and child(ren)
100, hierarchical record, data element list
101, other hierarchical record, no further children
110, Not relevant to this command (because it is associated with deleted records)
111, reserved

Identifier-Of-My-Parent: [Conditional] INTERGER
This value is the same as the hierarchical identifierofthe parent record
Numper-In-Data-Element-List: [Conditional] INTERGER (1..255)

This value is provided when the record classification is {100} to assist the data procespor in en-
doding the associated Add-Objects argument

LockrRecord-Preamble: BOOLEAN
If this is set as TRUE, then the preamble shall be block aligned and locked
Update-Multiple-Records-Directory:BOOLEAN

this is set as TRUE, then the-directory is updated with this record, and any others nat on the
irectory

LockrDirectory-Entry: BOOLEAN
this is set as TRUE; then the directory entry for the record shall be block aligned and locked

11.9| Multiple-Records-Directory-Structure

This fesponse argument provides a list of the content of the multiple records directories|in a manner
that the information can be used by the application to construct additional commands.

ts and field

— DSFID-Constructs (see 11.2);

— Ext-DSFID-Constructs (see 11.4);

— Hierarchical-Identifier-Arc (see 7.4.21);
— Identifier-Of-My-Parent (see 7.4.22);

— Instance-Of-Arc (see 7.4.25);

— Record-Type-Arc (see 7.4.55);
— Record-Type-Classification (see 7.4.56);
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— Sector-Identifier (see 7.4.57);

— Start-Address-Of-Record (see 7.4.59).

Multiple-Records-Directory-Structure argument

DSFID-Constructs-list: [Conditional] List of <DSFID-Constructs>
Ext-DSFID-Constructs-list: [Conditional] List of <Ext-DSFID-Constructs>
Sector-Identifier: [Conditional] INTEGER

If the sector identifier has not been provided by the MR-header, then the value in the record
preamble is valid

Record-Type¢-Classification: BIT STRING
Possible Values:

Value Definition

000, stand-alone record, with an instance-of arc = 0

001, stand-alone record, with an instance-of arc > 0

010, hierarchical record, top level

011, hierarchical record, has both parent and child(ren)

100, hierarchical record, data element list

101, other hierarchical record, no further children

110, Not relevant to this command (because it is asso¢iated with deleted records)
111, reserved

Record-Typ¢-Arc: INTEGER
Instance-OftArc: [Conditional] INTEGER
Hierarchical-Identifier-Arc: [Conditional] INTEGER
Identifier-Of-My-Parent: [Conditional] INTERGER
This vilue is the same as the hierarchical identifier of the parent record
Start-Addreps-Of-Record: EBV-8

11.10 Multiple-Records-Header-Structure

This responge argument provjdesa list of the content of the MR-header in a manner that the information
can be used py the applicatien-to construct additional commands.

The Multipld-Records-Header-Structure argument contains the following arguments and field narphes:

— DSFID-(onstruets/(see 11.2);

— Ext-DSF[DéConstructs (see 11.4);

— Multiple-Records-Directory-Length (see 7.4.38);

— Multiple-Records-Features-Indicator (see 7.4.39);
— Number-Of-Records (see 7.4.42);

— Pointer-To-Multiple-Records-Directory (see 7.4.51);

— Sector-Identifier (see 7.4.57).

Multiple-Records-Header-Structure argument
DSFID-Constructs-list: List of <DSFID-Constructs>
Ext-DSFID-Constructs-list: List of <Ext-DSFID-Constructs>
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Multiple-Records-Directory-Length: [Optional] EBV-8
Multiple-Records-Features-Indicator: BYTE

This is a bit map that is set in this command that determines rules for the Data Processor to
follow when encoding individual records.

Sector-Identifier: INTEGER
Possible Values:

Value Definition

0 Indicates that the sector identifier varies between records, and that the true value
is only obtainable for the individual record.

#0 Indicates the true value of the sector that applies to all records.

Pointer-To-Multiple-Records-Directory: EBV-8
This value +is based on responses from the interrogator on the memory mapping of the tag that
is being addressed.

Numper-Of-Records: EBV-8

If bit 2 of the Multiple-Records-Features-Indicator = 0, then the value of this field is probably
invalid and shall be ignored.

11.11 Multiple-Records-Preamble-Structure

This [response argument provides a list of the content of the record preamble in a manner that the
information can be used by the application to construct-additional commands.

The Multiple-Records-Preamble-Structure argument contains the following arguments and field names:

— Data-Length-Of-Record (see 7.4.12);

— DSFID-Constructs (see 11.2);

— Hncoded-Memory-Capacity (see 7.4118);

— Bxt-DSFID-Constructs (see 11.4);

— Hierarchical-Identifier-Afc(see 7.4.21);

— Identifier-Of-My-Parent (see 7.4.22);
— Ihstance-Of-Arc{(see 7.4.25);
— HRecord-Type-Arc (see 7.4.55);

— HRecord=Type-Classification (see 7.4.56);

— Sector-Identifier (see 7.4.57).

Multiple-Records-Preamble-Structure argument
DSFID-Constructs-list: List of <DSFID-Constructs>
Ext-DSFID-Constructs-list: [Conditional] List of <Ext-DSFID-Constructs>
Encoded-Memory-Capacity: EBV-8

This is the size of the memory that has been reserved for the record, in terms of write blocks.
Data-Length-Of-Record: [Conditional] EBV-8

This is the size of the encoded record, in terms of write blocks.
Sector-Identifier: [Conditional] INTEGER

If the sector identifier has not been provided by the MR-header, then the value in the record pre-
amble is valid
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Record-Type-Classification: BIT STRING

Instance-Of]
Hierarchica
Identifier-O

Possible Values:
Value Definition
000, stand-alone record, with an instance-of arc = 0
001, stand-alone record, with an instance-of arc >0
010, hierarchical record, top level
011, hierarchical record, has both parent and child(ren)
100, hierarchical record, data element list
101, otherhierarchicatrecordnofurtherchitdren
110, Not relevant to this command (because it is associated with deleted records)
111, reserved

Record-Typeg-Arc: INTEGER

Arc: [Conditional] INTEGER
-Identifier-Arc: [Conditional] INTEGER
[-My-Parent: [Conditional] INTERGER

This value is the same as the hierarchical identifier of the parent record.

11.12 Packed-Object-Constructs

The followiry
Packed-Obije|

The Packed-

g arguments only apply to Packed-Objects and aré ignored if the Access-Method
cts.

Dbjects-Constructs argument has the followdng arguments:

— Block-Align-Packed-Objects (see 7.4.9);

— Editablg
— ID-Type
— Object-d
— Packed-
— PO-Dire
— PO-ID-T
— PO-Inde

-Pointer-Size (see 7.4.17);

(see 7.4.24);

ffsets-Multiplier (see 7.4.443;
Dbject-Directory-Type'(see 7.4.45);
ctory-Size (see Z4.48);

ible (see 7.5511);

k-Length (see 7.4.49).

S not

Packed-Obje

ctstConstructs argument

PO-ID-Table

Value
0
1

Value

78

: OCTET STRING

ID-Type: INTEGER (0..15)
Possible Values:

Definition (see 7.4.24 for further details)
ID List
ID Map

2to 15 Reserved for future definition
Packed-Object-Directory-Type: INTEGER (0..15)
Possible Values:

Definition (see 7.4.45 for further details)
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This Packed-Object is not a directory and does not require one
Packed-Object Presence/Absence

Packed-Object index field

Packed-Object offset

B ow N -k O

ry type

5to15 Reserved for future definition

PO-Index-Length: INTEGER (1...7)

If this parameter is present and Packed-Object-Directory-Type is 2 (Packed-Qbject i

Packed-Object pointer-allocation only expecting a future command to set the directo-

dex field)

Obje

PO-I

Blocl

Editg

then the implementation shall use this parameter in the POIndex Length parameter
the POIndex Field for this Packed Object in a PO index directory. If the Directory=Iyp
this parameter shall be ignored.

Ct-Offsets-Multiplier: INTEGER

If this parameter is present and Packed-Object-Directory-Type is 3 (Packed-Object of
PO-Index-Length is present, then the implementation shall use this)parameter to res
number of bits of storage for object offsets in an AuxMap section-of the directory Pac
If the Directory-Type is not 3 or a PO-Index-Length parameterds not present, this paf

the AuxMap section of the directory Packed Object, the implementation shall return
cient-Tag-Memory completion code.

irectory-Size: INTEGER

If this parameter is present and Packed-Object-Birectory-Type is 4 (Packed-Object p
allocation only expecting a future command to Set the directory type) then the imple
shall use this parameter for appropriate sizing of the (null) directory pointer created
Packed-Object. If the Directory-Type is nat,4, this parameter shall be ignored. If the i
tation is not able to allocate the input size number of bits for the Addendum Packed (
implementation shall return an Insufficient-Tag-Memory completion code.

x-Align-Packed-Objects: BOOLEAN
If set to TRUE, the interrogator-shall ensure that this Packed-Object begins on a bloc

ible-Pointer-Size: INTEGER

If set to a non-zero value, the interrogator shall mark the Packed Object as editable a
pointer to an Addendum Packed Object of the size of the parameter in bits. If set to z¢
cates that the addendum subsection shall not be included.

‘reated for
P is not 2,

fset) and
brve the
ked Object.
ameter

shall be ignored. If the implementation is not able to allocate.the input size number of bits for

an Insuffi-

binter
mentation
for this
mplemen-
bject, the

K boundary

and that any necessary pad'bytes are added after a previous Packed-Object (if present).

nhd create a
bro it indi-

11.1

3 Read-Objects

Read

-Objedts argument

Obje

rt-ldentifier: QBJECT IDENTIFIER

Check-Duplicate: BOOLEAN

If set to TRUE, the interrogator shall check that there is only one occurrence of the OBJECT IDEN-

TIFIER encoded on the tag.

11.14 Read-Objects-Response

Read-Objects-Response argument
Object-Identifier: OBJECT IDENTIFIER
Object: BYTE STRING
Compact-Parameter: INTEGER

Possible Values:
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Lock-Status

Definition
Application-Defined
UTF8-Data
De-Compacted-Monomorphic-UII
De-Compacted-Data

: BOOLEAN

If TRUE, the Data-Set or Packed-Object containing the Object Identifier and Object is locked.

Completion-Code: INTEGER
These definitions-aresupptementary-to-thoseof theresponse-thatinchudesthisargument:
Possible Values:
Value Definition
0 No-Error
10 Duplicate-Object
13 Object-Identifier-Not-found
15 Object-Not-Read
35 Monomorphic-UIl-OID-Mismatch
11.15 Reagl-OIDs-Response

Read OIDs R
Object Ident

esponse argument
ifier: OBJECT IDENTIFIER

11.16 UII-4

The comma
command ar
multiple seg
Object-Ident
Related- Add

11.17 UII-]

The comma
Constructs d
address mul
be distingui

11.18 Writ

Add-Objects

fier and Object. This specific argument enables it to be distinguished from the
-Objects argument (see 116).

DSFID-Constructs

Liple segnients in the same air interface transactions. This specific argument enable
hed fromthe Item-Related-DSFID-Constructs (see 11.7).

e-Responses

nd argument UII-Add-Objects has the same function and structure as the Add-Ol
gument (see 11.1), except that it.is’encoded in the UIl segment of a tag that can ad
ments in the same air interface@ransactions. The argument shall only comprise on a s

hd argument UILI:DSFID-Constructs has the same function and structure as the D
ommand argument (see 11.2), except that it is encoded in the UIl segment of a tag th3

pjects
dress
ingle
[tem-

SFID-
It can
5 it to

Object-Ident
Completion-

Possibl
Value
0

9

10

80

Write-Responses argument

ifier: OBJECT IDENTIFIER
Code: IN+++++TEGER

These definitions are supplementary to those of the response that includes this argument

e Values:
Definition
No-Error
Object-Not-Added
Duplicate-Object
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11 Object-Added-But-Not-Locked
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Annex A
(informative)

Abstract syntax and transfer encoding rules of
ISO/IEC 15961:2004

A.1 Abstrfact syntax

A.1.1 Gen

This annex i
the 2004 s
16 comman
compare wit

The abstract
in that stand

A.1.2 Cha
The charactg

AtoZ;

atoz;
0to9;
=, {}<

This charact

A.1.3 Uniy

jlperseded version of this document (ISO/IEC 15961:2004). Annex E‘shows the or

eral

5 included to ensure backwards compatibility of abstract syntax and encoding rules

s using the abstract syntax of ISO/IEC 15961:2004. These can be lused as a referer
h the present style of presenting the functional commands.

syntax is based on ASN.1 as defined in ISO/IEC 8824-1. The-notation shall be as spe
ard.

facter set

1 set used to define an ASN.1 item shall consist4f:

@O []-"" &M

er set is identical to that defined in ISO/IEC 8824-1.

rersal tTpes

with
ginal
ce to

rified

ASN.1 supparts several Unigersal Types that are fundamental to the syntax, sometimes called "biiilt-in

types". Each
data. Univer]
used in ISO/

has been assSigned a class tag in ISO/IEC 8824-1 to unambiguously identify each ty
sal Types<@are shown in capital (uppercase) letters, e.g. UNIVERSAL. The Universal '
EC 159612004, together with their Class Tags, are shown in Table A.1.

Table A.1 — Universal types used in ISO/IEC 15961:2004

pe of
[ypes

82

Universal type Class tag

BOOLEAN 1
INTEGER 2
OBJECT IDENTIFIER 6
OCTET STRING 4
RELATIVE-OID 13
(reserved for future commands)

SEQUENCE & SEQUENCE OF 16

© ISO/IEC 2021 - All rights re

served


https://iecnorm.com/api/?name=3f47da2ddccba67f9a4eaafbb9fb27bc

ISO/IEC 15961-1:2021(E)

A.1.4 Type references

In addition to the Universal Types, ASN.1 enables application specific types to be defined. When a type
is defined, it is given a name to reference it in another type assignment. Type references begin with
an uppercase letter and the complete name is shown without spaces. There are a few variants to the
presentation of the subsequent characters. ISO/IEC 15961:2004 used the convention of mixed upper
and lowercase characters, e.g. TypeReference.

The TypeReference name is followed by the three character sequence ": : =" to separate it from its
definition.

Examples of TypeReference names that were used in ISO/IEC 15961:2004 are:

— ApplicationFamilyld;
— QObjectld;

— StorageFormat;

—  Tagld.

All the TypeReference names that were used in ISO/IEC 15961:2004 are defined in the|appropriate
subclpuse of this annex.

A.1.5 Element names

The ¢omponents or elements of a TypeReference or enumerated list are named using|a lowercase
letter] at the beginning, e.g. elementName. For some eléments, further typing is requiref either to a
TypeReference or a Universal Type.

Exaniples of elementNames that were used in ISO/IEC 15961:2004 are:

— dccessMethod;

— plicationFamilyld;
— plicationSubFamily;
— dommandCode;

— dompactParameter;
— dbject;

— dbjectld;

— thgld:

NOTEH In ISO/IEC 15961:2004, some elementNames and TypeReference names were often the same with the
exception that the first letter is lowercase for the elementName and uppercase for the TypeReference.

All the elementNames that were used in ISO/IEC 15961:2004 are defined in the appropriate subclauses.

A.1.6 Other ASN.1 conventions illustrated

By using a simple example of ASN.1 syntax, unrelated to the purpose of, it is possible to illustrate the
features of the syntax.

EXAMPLE

CustomerOrder : : = SEQUENCE {
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orderNumber INTEGER
name OCTET STRING
address CustomerAddress

productDetails SEQUENCE OF SEQUENCE {

urger

}

In this exam

The doul

productCode OBJECT IDENTIFIER

quantity INTEGER (1..999)

b
cy ENUMERATED {
nextDay (0),
-- excludes Saturday and Sunday
firstClass (1),
roadTransport (2),

-- typically three days
}

ple:

ple colon and equal sign : : = separates‘the named TypeReference CustomerOrder fro

definitign.

The curl
product

Petails and urgency are all elements of the CustomerOrder type reference.

The elethent name address is further specified in the CustomerAddress type reference (exc
from th¢ example for brevity)

The elerhent productDétails consists of two further elements productCode and quantity. Thi

of eleme

of the Tyfpe.

The elementargency offers one of three codes: 0, 1 or 2 by the use of the ENUMERATED type.

} define

theé beundary of the Type.

m the

y brackets { } following SEQUENCE and the end, specify that orderNumber, name, addiress,

uded

5 pair

nts is repeated.n times, based on the SEQUENCE OF SEQUENCE. The { } define the boundary

The {

Comments in this example "excludes Saturday and Sunday" and "typically three days" are preceded
by the double dash "--".

The INTEGER value for the element quantity is constrained by the "(1..999)" to be any value in the

range 1

to 999, making it an error to order 1000 or more items of a productCode.

A.1.7 Modular structure of ASN.1 syntax

In keeping with the ASN.1 standards, the syntax that was used in ISO/IEC 15961:2004 is presented in
a modular format. Separate modules are used for the commands and for the responses. Each module
contains:

— A unique name.

84
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— A unique Object Identifier that refers to this standard (in accordance with ISO/IEC 8824-1). The
penultimate arc is either "commandModules (126)" or "responseModules (127)" to distinguish the
dataflows. The final arc of each command/response pair has the same name and value to link these
together.

— The key words DEFINITIONS, BEGIN and END to be in accordance with ISO/IEC 8824-1 and to allow
the modules to be processed through compiler tools.

— A statement that this document uses "EXPLICIT TAGS", which indicates that all the elements
ultimately encoded as UNIVERSAL TYPES.

The structure of a command module follows the following common format:

odule Name

{ISO(1) standard(0) rfid-data-protocol (15961) commandModules (126) modtleNgme(n)}
DEFINITIONS
HXPLICIT TAGS ::=
HEGIN

(JommandName

assignments
HND
The rlesponseModule follows a similar format.

Within each module, all the elements are definedin such a way as to reduce these to UNIVERSAL TYPES.
This avoids the need to implement any importfunction within the module.

A.2 | Transfer syntax

A.2.1 Structure of the transfer encoding

The structure of the transfer.encoding for the Data Protocol for RFID for [tem Management|as originally
specified in ISO/IEC 15961:2004 is described below:

1. Type identifier oetet(s) that encode the ASN.1 tag (class and number) of the Type used to qualify the
data value,

2. length bytes that define a count of the bytes that make up the contents.

3. (ontert (or value) bytes.

This is sometimes known as Type, Length, and Value (TLV). When the encoding is based on a sequence
of TLV, it is known as Primitive encoding. The value V can be a triplet of TLV, and when this structure is
used it is known as Constructed encoding, for example TL TLV TLV TLV. The choice between Primitive
and Constructed encoding is largely determined by the Basic Encoding Rules of ISO/IEC 8825-1.
The constructor types of SEQUENCE and SEQUENCE OF that shall use a Constructed encoding to be
fully in accordance with the ASN.1 standards. Otherwise, the rules of ISO/IEC 8825-1 require that
Primitive encoding be used or offer a choice, in which case only Primitive encoding were used in
ISO/IEC 15961:2004. The option is clearly defined for each of the Universal Types that have their BER
encoding rules defined in subsequent subclauses.

The module OBJECT IDENTIFIER shall be encoded in a TLV structure at the beginning of the transfer.
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A.2.2 Encoding the ASN.1 type identifier

The ASN.1 type identifier shall be encoded as a single octet for the Types defined in ISO/IEC 15961:2004,
as illustrated in Figure A.1.

Bits 8 7 6 5 4 3 2 1
Class P/C Tag Number

—— 0 = Primative

— 1 = Constructed

where: bits 8 and 7 encode the class of ASN.1 tag
bit 6 encode whether this is a Primitive or Constructed tag
bits 5 to 1 encode the number of the ASN.1 tag

Figure A.1 — Type Identifier octet structure

The 2-bit value for Class shall be one of the values defined in Table A.2. For'thé Universal Types dgfined
in ISO/IEC 1p961:2004, the value shall be '00,".

Table A.2 — Encoding of ASN.1 class of tag

Class Bit 8 Bit 7
Universal 0 0
Application 0 1
Context-specific 1 0
Private 1 1

The single bjt value for the 'P/C' component shall be set to '0,' to indicate Primitive encoding strudtures
or shall be s¢t to '1,' to indicate constructédencoding structures.

The 5-bit value for the ASN.1 tag shall'encode the Class tag number as a binary integer with bit 5 as the
most signifigant bit. The Class tags.that were specified for ISO/IEC 15961:2004 are defined in Table A.1.

EXAMPLE
Universal Type = OBJECT IDENTIFIER
ASN.1 Type identifter= 00 000110

A.2.3 Length ercoding

The length encoding of ISO/TEC 15961:2004 applied to both primitive and constructed encodings. The
length bytes shall consist of one or more bytes, depending on the number of bytes in the contents. If the
number of bytes in the contents is less than, or equal to, 127, then a single length octet shall be used. Bit
8 shall be '0," and bits 7 to 1 shall encode the number of bytes in the content (which may be zero) as an
unsigned binary integer with bit 7 as the most significant bit.

NOTE ISO/IEC 15961:2004 limited the use of the length encodings of ISO/IEC 8825-1.
EXAMPLE
L =38 is encoded as 00100110,

If the number of bytes in the contents is more than 127, then two or more length bytes shall be used.
The length shall be converted to an octet aligned value, for example, a length of 201 bytes converts to
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C94¢ (or 11001001). This value is encoded in the second and subsequent bytes. The first octet shall be
encoded as follows:

A2.4

The ¢
Univd

A.2.5

The ¢
BOOI
Zero.

A.2.6

The ¢
integ

For p

a) 1T
H

a. Bit8shall be 1,.

b.  Bits 7 to 1 shall encode the number of subsequent bytes in the length bytes, as
binary integer with bit 7 as the most significant bit.

c.  Thevalue 11111111, shall not be used to allow for future extension:

an unsigned

EXAMPLE
Length of content = 357
Convert to HEX = 01654

00000001, 01100101,
As this is 2 bytes, the first octet = 100000010,
The complete length encoding is:
10000010 00000001 01100101,

= 82 01 654

Contents octets

ontents octets encode the data value, which“can be zero, one or more octets, depe
rsal Type as specified in subsequent sub clauses.

Encoding of a BOOLEAN value

ncoding of a BOOLEAN value shall be primitive to be in accordance with ISO/IEC
EAN value shall be encoded, ifi-a single octet. If the BOOLEAN value is FALSE, the o
[f the BOOLEAN value is TRUE, the octet shall have any non-zero value, at the sender"

Encoding an INTEGER value

ncoding of an INTEGER value shall be primitive to be in accordance with ISO/IEC
er shall be encoded in one or more octets using the following procedures.

psitive integers and zero the steps are:

he whole number is converted to a binary integer number in a bit field with the moj
itfirst.

hding on the

8825-1. The
ctet shall be
5 option.

8825-1. The

t significant

b) The bit field is aligned to octet boundaries by adding leading zero bits.

c) Ifthe high order bitis 1,, add a pad octet 00,4 as a prefix.

NOTE The high order bit of 0 denotes that the encodation is of a positive integer value.
EXAMPLE

Integer 128

Step 1: 10000000,

Step 2: 10000000,
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Step 3:

For negative

00000000, 10000000,

integers, the encodation is to a twos-complement rule, the steps are:

a) The whole number is converted to a binary integer number in a bit field with the most significant

bit first.

b) The bitf

ield is aligned to octet boundaries by adding leading zero bits.

c) The binary value from Step 2 is bit complemented (i.e. 02 to 12, 12 to 02).

d) The twos-complement rule is applied adding 12 to the bit string of Step 2.

e) Ifthe hij
NOTE Th
EXAMPLE

Intg
Stey
Stey
Stey
Stey

For decodin
negative.

If it is a posi
in position 0
p=1
n=0 9

If it is a negdtive value, conversion.takes place on the remaining bits with the least significant bit

in position (
second stagg
the position

p—1
n=0

EXAMPLE

4" 2P

bh order bit is 0, add a pad octet FF16 as a prefix.

e high order bit of 1 denotes that the encodation is of a negative integer value.

ger -27066

1: 1101001, 10111010,
2: 01101001, 10111010,
3: 10010110, 01000101,
4: 10010110, 01000410,

b, the lead bit of the encoded integer valuejidentifies whether the value is positi
five value, conversion takes place on the remaining bits with the least significant bit
The decimal integer value is the sum of the values 2", where n is the position numbe

n

. The first stage is.te create a decimal integer value as the sum of the values of 2
takes this as a gositive decimal integer from which is subtracted the value 2P, wher
number of the lead bit that identifies this as a negative integer. As a formula, this is:

ve or

being
[, Or:

being
. The
epis

10010110, 01000110,

I,

indicates -ve

0010110, 01000110, = 5702

2P
5702

215 32768
- 32768 =-27066

A.2.7 Encoding the OBJECT IDENTIFIER value

The encoding of an OBJECT IDENTIFIER value shall be primitive to be in accordance with ISO/IEC 8825-1.
The Object Identifier value is encoded as a series of octet aligned values as follows:

88
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1. The first two arcs of the registration tree are encoded as a single integer using the formula:
40f+s
where
f is the value of the first arc;
S is the value of the second arc.

2. The value "n" of each additional arc is encoded into an octet-aligned-bit-field. This is done as

Fn”nulc Fnr ‘TQI'I'IDC f\F "Y\"'

a. Forn < 128:

the decimal value is converted to binary and encoded in a Single octet; thus bit 8
is setto 0,.

b. For:128<n<16384:

the decimal value is converted to binary and subdivided into two 7-bit strings: bit
7 to bit 1, bit 14 to bit 8. Each of these new bit'strings is encoded in 4n octet; with
bit 8 of the first octet set to 1,, bit 8 of thelast octet set to 0,.

C. Forn > 16384:

the decimal value is converted.to.binary and subdivided into 7-bit stirings: bit 7 to
bit 1, bit 14 to bit 8, bit 21 to:bit 15, and so on. Each of these new bit|strings is en-
coded in an octet; with bit.8of the first octet set to 1, bit 8 of the lastjoctet set to 0
and bit 8 of the intervening octet(s) set to 1. The example below showss the process.

EXAMPLE

1.  value 912344,

101100100 01100010,
2. Splitinto 7-bit strings
0000101, 1001000, 1100010,
3:. .~ Add prefix bits 0 for last octet
1 for preceding octet(s)

10000101, 11001000, 01100010,

APIECON TN IR IOy -

Usingthistechmique, the tfengthof eachcomponent arcof the OBJECTIDENTIFiER isSetfdeclaring. The
first octet always defines the first two arcs. Each subsequent arc is defined by one octet if the lead bit of
the next octet is 0; and multiple octets if the lead bit is 1, the group of octets ends with the octet with its
lead bit equal 0. The arc value is encoded in the sequence of 7-bit values.

EXAMPLE
[00101000] , 1[1111000] , 0[1001010] , 0[0000001] ,
(1x40)+0 15434 1
10 15434 1
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Although the number of arcs allows for an OBJECT IDENTIFIER of any length, ISO/IEC 15961:

2004

limited the length of the encoded value to be no more than 127 octets. This is a constraint placed to

meet encoding requirements on the RF tag and the structure of the Logical Memory.

The constraint is on the encoded length of the OBJECT IDENTIFIER and not the number of arcs. It should

be understood that an OBJECT IDENTIFIER encoded in 127 octets is highly unlikely.

A.2.8 Encoding an OCTET STRING value

Although the Basic Encoding Rules of ISO/IEC 8825-1 permitboth forms of encoding, ISO/IEC 15961:

only supported primitive encoding of an OCTET STRING value.

2004

The primitive encoding contains zero, one or more octets equal in value to the octets in the applid
data value. The encoded octets appear in the same order as they appear in the data value and wit
most signifi¢gant bit of an octet being aligned in both the encoded and data presentations.

For open sy$tems application standards should ensure the octet sequence and bit otdering bet]
receiving anf sending systems.

A.2.9 Encoding a SEQUENCE value

The encoding of a SEQUENCE value shall be constructed to be in accexdance with ISO/IEC 8§
The contentp octets shall consist of the complete TLV encoding of one“data value from each
Types listed|in the ASN.1 definition of the SEQUENCE Type. The data values shall be in the org
their appearance in the definition. Although ISO/IEC 8825-1 allows optional rules for Types wit

ation
h the

ween

25-1.
f the
ler of
h the

keywords 'OPTIONAL or 'DEFAULT" in the ASN.1 definition, ISOAIEC 15961:2004 required all Types in

the SEQUENCE to appear in the constructed encoding.

EXAMPLE
ASN.1 definition
SEQUENCE {orderNumber OCTET STRING, product OCTET STRING, quantity INTEGER}
with the values:

{orderNumber "ABC1234", product "widget", quantity "12"}

is eficoded as:

T=SEQUENCE L

3016 1446
T=0CTET STRING V \Y
04, 07, "ABC1234"
T=O0OCTET STRING V \Y
0444 0646 "widget"
T = INTEGER \% \%
0246 0146 0Cy6

A.2.10 Encoding a SEQUENCE OF value

The SEQUENCE OF type has the same ASN.1 tag (UNIVERSAL 16) as the SEQUENCE type, therefore,

adopting the same encoding rules. The encoding of a SEQUENCE OF value shall be constructed to

be in
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accordance with ISO/IEC 8825-1. The contents octets shall consist of the complete TLV encoding of each
value, including the encoding of the repeated UNIVERSAL class tag of the encoded elements.

EXAMPLE
ASN.1 definition
sequence of {productCode OCTET STRING}
with the three values:

{productCode "ABC1234", "X6789Y", "PQR12345"}

is encoded as:

T=SEQUENCE L

3016 1By6
T=O0CTETSTRING  V v
044 074 "AB(1234"
T = OCTET STRING &V v
044 06, "X6789Y"
T=O0CTET SPRING  V v
02,6 08,4 "PQR12345"
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Accommodating established data formats

This document has been prepared on the basis that its Object-based protocol differs from the message-
based protocols and syntax of some AIDC application standards. Therefore, basic data Objects shall be
presented infa manner relevant to the application standard, for example in terms of:

— the data|Object being supported in the data dictionary;
— the fornjat of the data (e.g. numeric, alphanumeric), including its length;
— combindtions of data Objects which are valid or illegal.
These features are outside the scope of this document and are the responsibility of the applicatior.

Some convefsion process is necessary until the application systems can handle data and identifiers in
the format specified in this document. It is possible to have two independent implementation paths: one
to write datq, and one to read data.

For some major applications, some rigorous rules exist of what constitutes legitimate data. Soffware
exists to enqure conformity to this format when using the exisfing message-based syntax. Users|shall
ensure that, [as they implement an Object based method of w¥iting data, the data itself follows the|basic
rules. Figurd B.1 illustrates this schematically.

Data dictionary for
objects, (e:g. DIs)

Format rules for
data objects

User data Prepare data of existing Application
from database application standard data

Figure B.1 — Data flow model: Prepare data of existing application standards

A similar pr¢cess istequired when data is read from a tag.

AIDC technolegies based on write-once-read-many-times (WORM) technology can rely on the facf that
data, as written, 1S what 1S Tea ge Sy € data carrier. The
read-write capabilities of RFID, and the Object-based nature of the Data Protocol of this document,
means that an established syntax has to be constructed based on the Object Identifier structure. While
there is a requirement to output data with a particular data syntax (e.g. that of ISO/IEC 15434), then
a conversion module is required to correctly map the set of Object Identifiers and data Objects to the
message format required for the application of this document. This shall require the inversion of the
conversion rules for some of the application data.

In addition, the message syntax of the established application standard needs to be created. This process
generally requires all but the final arc of the Object Identifier to be discarded and for data separators (in
accordance with the application standard) to be inserted correctly. Refer to the appropriate application
standards for the precise rules.
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Alogical development step is for the application standard to develop procedures to accept output based
on transfer syntax.
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Relating data Objects

C.1 General

Message based syntax can use recursive or looping techniques to created repeated sequences of r¢lated
data (e.g. individual quantity and batch numbers linked to different product codes). When the'conjplete
message is garsed, the syntax identifies boundary points so that the attributes are corrgctly linked to
the primary|code.

With an Object-based system (e.g. the Data Protocol of this document and ISO/IE€ 15962) opetating
at a base leyel, there is a risk of creating false links (i.e. product code A can be\linked to quantjity of
product B). The problem can be overcome using one of the techniques described below. The methods
should only [be adopted if incorporated into the application standard asse¢iated with the item peing
managed. The illustrations limit the number of constructed data elements to 255 per tag, but different
rules can be|developed if a greater number of constructions is requitréd. Either rule is transpar¢nt to
the complet¢ Data Protocol of this document and ISO/IEC 15962, and so requires the processing|to be
implementedl as part of the application. The options are includéd in this document to describe rpbust
ways to pregerve an Object-based data capture process using-the Object Identifier tree structure.

C.2 Concatenation technique
Specific Objgct Identifiers can be created that link a defined set of attributes in a concatenated manner.
EXAMPLE

lowest arc 245 =

— | sequence number Tl.octet

— | product code 8 octets
— | quantity 1 octet
— | batch number 4 octets

In this case |the first byte of the Object, the sequence number, distinguishes one similar Object data
from anothey:

Using this technique, each different arrangement of basic elements to create the concatenated
construction would be given a different final node so the concatenation of product + quantity + expiry
date would have its lowest arc value different from that for product + quantity + batch.

This method is more suitable when fixed combinations of elements must be created and the length of
each Object is fixed.
C.3 Object identifier extension technique

The basic Object Identifier can be extended by the addition of a new final arc, with this as a 'linking'
value.

EXAMPLE
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The following three elements are to be linked:
— product code - final arc 48
— quantity - final arc 17

—  batch - final arc 20

extensions 1 and 2 apply. Six individual Object-Identifiers are encoded:

that there are two different products whose details are encoded on the tag so the linking

481
482
171
17 2
201

202

The gxtension value is used to link the different Objects as a logical combination.

This
lengt

method is more suitable when many different combinations of elements must be cre
h of, at least, one Object can vary between occurrénges.

The Extension technique for relating Objects and their associated physical entities is simil

B for

applying data security (see C.2). Therefore, for any one Object-Identifier, the techniq

be applied to data security or to linking physical entities.

ated and the

hr to Scheme
e shall only
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Data security issues

D.1 General

Although data security is beyond the scope of this document and ISO/IEC 15962, the following guicliance
is provided o show how features of the Data Protocol can be used to achieve more secure data.

D.2 Objec¢t-Identifier issues

Encrypted dpta shall be associated with its own unique Object-Identifier. This ensures that authdrised
users can refognise encrypted data but does not declare to other users this fact.;The Object itself sjmply
appears with the Compact-Parameter set as Application-Defined (see 7.3.6).

One method] called Scheme A for later reference, of creating the Object‘Identifier is for this to[ have
a final arc aft the same level of all other final arcs in the application*system. This is a systems|level
adoption of data security and requires all authorised users to knowthat the data is encrypted; however,
the rules do pot need to be publicly declared.

Another method, called Scheme B for later reference, for cteating a unique Object-Identifier to id¢ntify
the encryptpd data is to extend the Object-Identifier“of the plain (unencrypted) data and add an
er arc. This technique can be adopted bi‘faterally between sender and authorised uger(s),
or at the systems levels for all authorised users. This‘technique can also be used to define the encrylption
type, selected keys and so on.

EXAMPLE
0115961 nn nn Plain Obje¢t
0115961 nnnn1 Encrypted Object
0115961 nnnn 2 ~Encryption type
0115961 nn nu:3* Key

Scheme B is|similar‘\te that proposed for relating Objects and their associated physical entitie$ (see
C.3). Therefgre, forany one Object-Identifier, the technique shall only be applied to data security|or to
linking physjcalentities.

D.3 The data Object

The Object containing the application data shall have its Compact-Parameter set to Application-Defined
after encryption.

The basic Object should be expanded to include a pre-defined data field or signature of the authorised
writing party. This will help ensure data integrity as any unauthorised modification of the encrypted
Object without access to the private key will most probably destroy the authorised signature. This will
help identify that the Object has been changed without authority.

If a completely different Object-Identifier is assigned to the encrypted data (Scheme A above), then it is
possible that it will need to be expanded to also contain additional unencrypted octets that define the
encryption scheme and/or selection from a set of keys.
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Using the Tag ID

It is possible to use the unique Tag ID, as defined for various types in the ISO/IEC 18000 series, as a
component in a secure system. The Tag ID is intended to be unique to the tag, distinguishing it from all
others. It is usually created at an early stage of manufacturing the tag using more robust techniques
than can be used to write data into the Logical Memory Map. As such, it can be used to enhance data
validity. Because of potential confusion with the Singulation-Id of the Data Protocol (which can use the
Tag-ID), the Tag ID incorporated into the integrated circuit is referred to as the 18000 Tag ID, for the

rema

inder of this annex.

Where the 18000 Tag ID also acts as the Smgulatlon Id as part of the systems 1nformat10n the 18000

One 1§
expal
can b

either

Anot
This
with

Befor
does

D.5

Publi
a 512
ciphe

Ifap
is usg

nethod is to concatenate the 18000 Tag ID value to the basic Object data and encry
1ded Object. When decrypted by an authorised user, the 18000 Tag ID within the exp:
e compared with the real 18000 Tag ID to verify that they are identical., This may be applied to

Scheme A or B for creating the Object-Identifier, described above.

ner method is to use the 18000 Tag ID to modify the original key for encryption and
Can be made to work for binary keys such as DES, where the 18000 Tag ID can be ej
the original key.

e this approach is used, the implementers should verify that this type of modificati
hot undermine the encryption method.

Advice on public key methods of encryption

c key algorithms require longer keys to proyide the same strength as symmetric keys.
-bit public-key encryption cipher would\have the equivalent strength of a 64-bit sy
r. This cipher length can preclude thewse of public key ciphers in smaller capacity tag

ublic key method of encryption is“used, the data security will be compromised if the

be co

d to encrypt the data and a public key is used to decrypt the data. Likewise, data i
promised if the public key is used to encrypt the data and the private key is used tdg

data.|Double encryption or other means must be used to ensure data security and integrity

The gublic key should not'be encoded in the tag unless it is locked as an unauthorised part

the

ta integrity by overwriting the public key with another key and using another co

privafe key to encrypvaltered data in the Object.

Pag ID is not

pt the entire
inded Object

decryption.
clusive or-ed

n of the key

For example,
mmetric key
S.

e private key
ntegrity will
decrypt the

<
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Annex E
(informative)

Original commands and responses using ASN.1 abstract syntax

E.1 General

The followilxg subclauses show the original 16 modules using the ASN.1 abstract syntax. \(

references, 9
those that w|

E.2 ConfigureAfiModules

The Configy
instruct the
fundamenta
This is to er
than one typ

The abstract

ometimes with a name change, are provided to the normative subclauses that now're
ere in the original modules.

reAfiModules consist of a commandModule and the associated responseModuls
interrogator to write the applicationFamilyld (including the sub-family) into the t
requirement of this command is that only one tag shall beprogrammed per com
sure that the configuration process is robust, particulafly in environments where
e of tag can be present.

syntax for ConfigureAfiModules is given in the follewing code:

ross-
place

that

ag. A
nand.
more

Configus
The Con
Family

lock thg

ConfigureA
{iso (1) st
DEFINITTION{
EXPLICIT T4
BEGIN

ConfigureA

tagl

e AFI
figureAfiCommand instructs the interrogator to write the AFI (Application
dentifier, including the sub-famil¥)

AFI if the Lock flag is set to_txue.

into the tag. The interrogator shall

f i Command

ndard(0) rfid-data-prodocol (15961) commandModules (126) configureAfi (1)}

LGS

[ i Command/ 3 ¥

SEQUENCE {
OCTET STRING(SIZE(0..255)),

-- See Clause 7.2.1 (now renamed Singulation-Id) for details

-- specification. TagId shall be provided by the Tag Driveq

applicationFamilyId

afilLock

ApplicationFamilyId ::

the

-- purposes of identifying the tag unambiguously
-- for at least the period of a transaction.
ApplicationFamilyId,
BOOLEAN

-- If set to TRUE,

SEQUENCE {

the interrogator shall lock the AFI

for

98
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applicationFamily

INTEGER {
all(0), -- address all families
-- values 1 - 8 reserved for definition by SC17

afiBlock9(9),
afiBlockA (10),
afiBlockB(11),
afiBlockC(12)

applicationSubFamily

shall only be used in a comman§sé6 signal that the
interrogator shall address
selected family.

NOTE This has littleQ?tllity for this Data Protoc

is retained for c ibility with SC17 smart card
asfl—annex<§}), -- values 1 to 15, for applicsg
9

-- values 9 to 12 defined as per Annex B of ,th
-- values 13 to 15 reserved for defin%{?}ﬁ by
} (0..15), ¢

o°

all(0),-- This value shall nothbe encoded in f
and

International standard

INTEGER {

subfamilies within

;\\

-= to«%ggﬁefined as per Annex B of this part d(

15961 %0
as annex

ISO/IEC

he tag,

the

1, but
commands

tionFamily

f ISO/IEC

(2),
a;\
f3-annex (3),
xO
asfd-annex (4),
&

C)\\ asfb5-annex (5),

. asf6-annex (6),

C)® asf7-annex (7),

(:) asf8-annex (8),

§§>' asf9-annex (9),
C)a asfA-annex (10),
(:js asfB-annex (11),
\Q/ asfC-annex (12),
asfD-annex (13),
asfE-annex (14),

asfF-annex (15)

} (0..15)
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allows any such family of tags to be selectively addressed by the application.

ApplicationFamilyId allows tags to be grouped according to specific families and

selective addressing of tags by ApplicationFamilyId.

tag

ApplicationFamilyId is stored as a single OCTET within system information on the tag.

vendors may implement mechanisms in the Tag Driver and air interface specifically for

END
ConfigureAfiResponse
{iso(]) standard(0) rfid-data-protocol (15961)responseModules (127) configureAfi (1)}
DEFINITION
EXPLICIT TAGS ::=
BEGIN
ConfigureAfiResponse = SEQUENCE {
complgtionCode INTEGER {
noError (0),
afiNotConfigured(l),
afiNotConfiguredLocked (2)%
afiConfiguredLockFailed,(3),
tagIdNotFound(8),
executionError (26%)
bo
execufjionCode INTEGER
-- See~Clause 9.4 and notes in this syntax for a full list df
-- &executionCodes
}
END
The followinjg elementNames used in these modules are defined elsewhere in this document, as dethiled:

afiLock

applicat

100

[see 74-37;

onfamily (see 7.2.2);

tagld (see 7.2.1).

applicationFamilyld (see

executionCode (see 9.4);

7.2.2);

applicationSubFamily (see 7.2.2);

completionCode (see 9.3);
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E.3 ConfigureStorageFormatModules

The ConfigureStorageFormatModule consists of a commandModule and the associated responseModule
that instruct the interrogator to write the storageFormat (accessMethod and dataFormat) into the tag.
The command also instructs the interrogator to initialise the tag Logical Memory Map by erasing any
data already stored there. A fundamental requirement of this command is that only one tag shall be
programmed per command. This is to ensure that the configuration process is robust, particularly in
environments where more than one type of tag can be present.

If the accessMethod (incorporated in storageFormat) is specified as directory, the interrogator shall
create the initial directory structure.

The ASN.1 Abstract Syntax for ConfigureStorageFormatModules is given in the following-cpde:

bnfigure StorageFormat

he ConfigureStorageFormatCommand instructs the interrogator to write®the

C
T

-- SgkorageFormat into the tag, and to initialise the tag logical mefiory
mpp. The interrogator shall erase all the application memory, {and if the
d

i rectory format is specified by the StorageFormat, it shall create the

|
|
R

hitial directory structure. The interrogator shall lock{zhe

|
|
[92)

ForageFormat if the Lock flag is set to true

ConfjigureStorageFormatCommand

{iso|(1) standard(0) rfid-data-protocol (15961) comfilandModules (126)
confligureStorageFormat (2) }

DEFINITIONS
EXPLICIT TAGS ::=

BEGIN
ConfligureStorageFormatCommand 1 1S SEQUENCE {
tagId OCTRI" STRING(SIZE(0..255)),
= See Clause 7.2.1 (now renamed Singulation-Id)| for
detailed
-— specification. TagId shall be provided by th¢ Tag
Driver for the
-- purposes of identifying the tag unambiguously
-- for at least the period of a transaction.
storageFormat StorageFormat,
storageFormatLock BOOLEAN
-- If set to TRUE, the interrogator shall lock the
—-— StorageFormat
i
StorageFormat ::= SEQUENCE {
accessMethod INTEGER {

noDirectory(0),

directory(l),

selfMappingTag (2) -- Access to objects is via high
-- level commands to the tag and the internal

-- structure of the memory inside the tag is not

-- defined

}o(0..3),
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| dataFormat INTEGER {
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notFormatted(0), -- Not formatted according
-- to this part of ISO/IEC 15961
fullFeatured(l), -- Supports any type of
-- data based on full OID
rootOidEncoded (2), -- Supports any type of

-- data with a common root-0ID

END (J

.

ConflgureSto

{iso|(1) s rd (0)

conffqgu

} N\

FormatResponse

orageFormat (2) }

15015434 (3), -— root-0ID is defined as
-— {1 0 15434} '\
1506523 (4), -- Supports data belonging to<éaz br

-- more International Code Designatg{§ compfliant
-- with ISO/IEC 6523-1, root-0ID &Qfdefined as
-- (1 0 6523) <ch
is015459(5), -- Supports uni uehitem identifiefs
-— compliant with ISO/I %;%459, root-0ID ip
-- defined as (1 0 1%3§B3
is0l15961Combined (8), \gabupports combinations ¢f
-- formats of SQ&YEC 15961, root-OID is deffined
-—as {10 1}
ean-ucc(9), §§2$upports data of the EAN-UCC syptem,
- rooﬁQﬁED is defined as {1 0 15961 9}
di(10), \Cgb Supports Data Identifiers (as referfed to
@in ISO/IEC 15418), root-0ID is implied tp be
A\QJ— {1 0 15961 10}
@la(lZ) -- Supports IATA baggage handling datég

iﬁements,
S

-— root-0OID is defined as {1 0 15961 11}

.

N
p }(0..31)

-

rfid-data-protocol (15961) responseModules (127)

DEFIN NS

EXPLICIT TAGS ::=

BEGIN

ConfigureStorageFormatResponse ::= SEQUENCE ({
completionCode INTEGER {

noError (0),
storageFormatNotConfigured (4),
storageFormatNotConfiguredLocked (5),
storageFormatConfiguredLockFailed(6),
tagIdNotFound(8),
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END

executionCode

executionError (255)

by
INTEGER

See Clause 9.4 and notes in this syntax

for a full list of executionCodes

The followi

complet
dataFor

executid

accessl\:IlEthod (see 7.2.4);

mat (see 7.2.5);

storage
storage

tagld (s¢

E.4 Inver

The InventoryTagsModules consist of a commandModule and the associated responseModulg

instruct the
The ASN.1 A

The commaf
a particular
objectld.

The second,
with the spq
can be prov
set the inver
partial inver

1

itoryTagsModules

bstract Syntax for InventoryTagsModules is given in the code below.

1d requires that the valde of the applicationFamilyld is specified to select tags belong
Class, typically containiing data belonging to a defined domain and / or containing a de

reconciliatigmofa known quantity of previous transactions (e.g. to identify that all items intend

elementNames used in these modules are defined elsewhere in this document;as’det

onCode (see 9.3);

nCode (see 9.4);

ormat (see 7.2.3);
ormatLock (see 7.4.15);

e7.2.1).

nterrogator to identify a particular set of tags present in its operating field.

cified applicationFamilyld selection criterion, need to be identified before the resj
ded. A mechanism that can be used to detect any tag entering the operating area
toryAtheast argument to 1. Particular conditions can be confirmed by only undertal
tory, i.e. by using either the inventoryAtLeast, or the inventoryNoMoreThan argume

niled:

that

ng to
fined

additional, seleetion criterion (identifyMethod) determines how many tags, in accorglance

honse
is to
(ing a
nts. A
ed to

be in a container are actually there] can be achieved by using the inventoryExactly argument. Details of
the options are given in the module in the code below.

104
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The response consists of the numberOfTagsFound and the identities of each tag by its tagld:

-- InventoryTags

-- The InventoryTagsCommand instructs the interrogator to inventory and to
-- identify all tags present in its operating area. Each tag is uniquely
-- identified by its TagId.

InventoryTagsCommand

{iso (1) standard(0) rfid-data-protocol (15961) commandModules (126) inventoryTags (3) }

DEFINITIONS
EXPLECIT TAGS ::=
BEGIN
InvehtoryTagsCommand ::= SEQUENCE ({
dpplicationFamilyId ApplicationFamilyId,
jdentifyMethod INTEGER {
inventoryAllTags (0),
inventoryAtLeast (1),
inventoryNoMorelhar (2),
inventoryExaetly (3)
}(0..15),
fumberOfTags INTEGER (0..65535)
-- The ApplicationFamilyId separates_sfundamentally different types of applicatilon
-- dpta (see 7.2.2), and possibly pérticular objectIds. Specifying a
-- hpx value xx (where x is a negn-zero value) selects only the tags that have
-- the required data content:s
-- Specifying a hex value.0080"selects all the tags; this may be an appropriate
-- aftion to undertake a fdll inventory.
-- Specifying a hex walue 0x, or x0, (where x is a non-zero value) might not bd
-- lpgically sound-kecause the tags are from different applications and the x
-- vhlue has dififerent meaning.
-—- If the identifyMethod is set to inventoryAllTags, the interrogator shall peyform
-- a| compplete inventory of all tags present in its field of operation. The valye of
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-- numberOfTags is irrelevant and should be set to zero by the application.

-- If the identifyMethod is set to inventoryAtLeast, the interrogator shall perform
-- an inventory of the tags present in its field of operation and (possibly)

-- continue waiting until it has identified a number of tags equal to numberOfTags.
-- If the numberOfTags is set to 1, the Interrogator will wait until the first tag

-- has been detected. This is a mechanism to wait for a tag to enter the

-- interrogator field.

-- If the pumberOfTags 1s set to more than 1, the Interrogator will wait

-- until the specified number of tags has been detected.

-- If the jdentifyMethod is set to inventoryNoMoreThan, the interrogator shall

-- initiat¢ an inventory of the tags present in its field of operation andjshall

-- return response with a number of tags lower or equal to numberOfTagsw.

-- The int¢rrogator may interrupt the inventory process when the number©fTags has
-- been reqched or may continue the inventory process till all tagb “have been read.
-= NOTH This may be constrained by the air interface and apticollision

- mecHanism.

-- If the jdentifyMethod is set to inventoryExactly, the/,interrogator shall

-- initiatg¢ an inventory of the tags present in its field of operation and shall
-- return response with the number of tags equal stovnumberOfTags. This command
-- parametg¢r could be used to confirm the actual @wumber of tagged items in a

-- containgr. The Interrogator will wait untill/the specified number of tags has
-—- been defected. The interrogator may intermipt the inventory process when the
-- numberOfTags has been reached or may cgntinue the inventory process till

-- all tag$ have been read.

-= NOTH This may be constrained By’ the air interface and anticollision

-- mecHanism.

-- Executi¢n of this commandewith the arguments inventoryAtLeast and

-- inventofyExactly can cglsge the interrogator to wait until sufficient tags
-- enter ifs field of opefation; also the command-response cannot be initiated
-- until after this delay. It is the responsibility of the application to

-— accommodlate this\potentiality.
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ApplicationFamilyId ::= SEQUENCE {
applicationFamily INTEGER(0..15),
applicationSubFamily INTEGER(0..15)

}

-- The code values are defined in the ConfigureAfiCommand.

TagId ::= OCTET STRING(SIZE(0..255))
—— See Clause 7.2.1 for detailed specification
END
InvehtoryTagsResponse
{isof(1) standard(0) rfid-data-protocol (15961) responseModules (12J) inventoryTads (3) }
DEFINITIONS
EXPLECIT TAGS ::=
BEGIN
InvehtoryTagsResponse ::= SEQUENCE ({
completionCode INTEGER {
noError (0),
failedToRea@MinimumNumberOfTags (23),
-- for exabiple, this could be due to a time-out
failedToReadExactNumberOfTags (24),
-- for example, this could be due to a time-out
€xecutionError (255)
Hy
executionCode LNTEGER,
-- See Clause 9.4 and notes in this syntax
-- for a full list of executionCodes
numberOfTaggFound INTEGER (1..65535),
identitiés SEQUENCE OF TagId
}
TagId ::= OCTET STRING(SIZE(0..255))
-- See Clause 7.2.1 for detailed specification
END

The following elementNames used in these modules are defined elsewhere in this document, as defined:
— applicationFamily (see 7.2.2);

— applicationFamilyld (see 7.2.2);

— applicationSubFamily (see 7.2.2);

— completionCode (see 9.3);
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executionCode (see

9.4);

identifyMethod (see 7.4.23);
identities (see 7.5.3);
numberOfTags (see 7.4.43);
numberOfTagsFound (see 7.5.10);
tagld (see 7.2.1).

E.5 AddS|ingle0bjectModules

The AddSing
instruct the
Memory Ma
parameters;

programmed per command to ensure that the writing process is robust.

The ASN.1 A

leObjectModules consist of a commandModule, and the associated responseModule

p. The command arguments can be used to lock the objectld, the object*and assoc
and to check that the objectld is not already encoded on the tag. Ohly one tag sh

, that

nterrogator to write an object, its objectld, and associated parameters into the tag Logical

iated
b1l be

-- Add Sin
The Add{
OID and

NOTH

If the

adding f{
object ¢
shall rg

If the ]
Object,

Memory |

AddSingleO
{iso (1) st
DEFINITION
EXPLICIT T4
BEGIN

bstract Syntax for AddSingleObjectModules is given in the folloWwing code:
le Object
ingleObjectCommand instructs the interrogator toxwrite an object, its
associated parameters into the tag logical mefpory map.

There is also an AddMultipleObjectsCommand.
heckDuplicate flag is set to TRUE, théNinterrogator shall verify, before
he object, that no object with the_ g@me OID already exists. If such
xists, the interrogator shall not perform the Add Object function and
turn the appropriate CompletiopyCode.
Llock flag is set to TRUE, the interrogator shall lock the ObjectId, the
its compaction scheme .afi¢t associated parameters into the tag Logical
lap
JjectCommand
ndard (0) g£fa2d-data-protocol (15961) commandModules (126) addSingleObject (4)}
hGS N

AddSingleObjectCommand

SEQUENCE {

tagId OCTET STRING(SIZE(0..255)),

-- See Clause 7.2.1 for detailed specification
objectId OBJECT IDENTIFIER,-- Full OID value
avoidDuplicate BOOLEAN,

-- If set to TRUE, check for duplicate objectId
object OCTET STRING,
compactParameter INTEGER {

applicationDefined(0),

-- The object shall not be processed through the

108
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-- data compaction rules of 15962 and remains
unaltered

compact (1),
-- Compact object as efficiently as possible
-- using 15962 compaction rules
utf8Data (2)
-- Data has been externally transformed from a 16-bit

—— coded character set to a UTF-8 string The object

-- shall not be processed through the data compactilon

-- rules of 15962 and remains unaltered
}(0..15),

BOOLEAN

-- If TRUE the interrogator shall lqgck)the ObjectId, the

-- Object, its compaction scheme &nd other featureq in the

-- Logical Memory Map

END

AddSfingleObjectResponse
{iso|(1) standard(0) rfid-data-protocol (15961) responseModules (127) addSingleObiject (4) }
DEFINITIONS

EXPLECIT TAGS ::=

BEGIN
AddSjingleObjectResponsg ::= SEQUENCE {
completionCode INTEGER {
noError (0),
tagIdNotFound (8),
objectNotAdded (9),
duplicateObject (10),
objectAddedButNotLocked (11),
executionError (255)
by
executionCode INTEGER
-- See Clause 9.4 and notes in this syntax for a full list of
-- executionCodes
}
END

The following elementNames used in these modules are defined elsewhere in this document as defined:

— avoidDuplicate (see 7.4.6);
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— compactParameter (see 7.3.6);

— completionCode (see 9.3);
— executionCode (see 9.4);

— object (see 7.3.5);

— objectld (see 7.3.3);

— objectLock (see 7.3.7);

— tagld (sge—£=2-13-

E.6 DeleteObjectModules

The Delete(bjectModules consist of a commandModule and the associated responseModulg that
instruct the |nterrogator to delete a defined objectld and its object and associated parameters. Only one
RF tag and gnly one objectld shall be programmed per command to ensure that;the deletion prodess is
robust. The Helete function requires the removal of the objectld, the associated object, and precursor

from the Log
The ASN.1 A

ical Memory Map.

bstract Syntax for DeleteObjectModules is given in the following code:

-- Delete

—— The Delg
-— specifig
-— subsequq
—-— procedul
-- case, t}
—— checkDufj
-- deletin
—-— requestq
-- OID it

-- appropr]

-- If the

-- first o
-= NOTH
-= dupl]

- no g

DeleteObje

bject

teObjectCommand instructs the interrogator jgef\delete the object

d by its 0OID, from the tag Logical Memory{Map. This means that a

nt command to read the object will retuxn: objectNotFound. This

e might not succeed if the object is,locked, if this is found to be the
le response will return the appropndate completionCode. If the

licate flag is set to TRUE, the. ®hterrogator shall verify, before

the requested object, that tkere is only a single object with the

d OID. If the interrogatox (@etects that several objects have the same
hall not perform the Del€teObject function and shall return the

ate completionCode

heckDuplicate flag‘is set to FALSE, the interrogator shall delete the
currence of the.object specified by its OID.

This is afs argument that effectively provides no protection against
icate OIBg..® It should only be used when there is a high expectation of

uplicates.

w£COmmand

{iso (1) standard(0) rfid-data-protocol (15961) commandModules (126) deleteObject (5) }
DEFINITIONS
EXPLICIT TAGS ::=

BEGIN
DeleteObjectCommand ::= SEQUENCE ({
TagId OCTET STRING(SIZE(0..255)),
-- See Clause 7.2.1 for detailed specification
objectId OBJECT IDENTIFIER, -- Full OID value
-- This initiates the deletion of the ObjectId and the
-- associated Object
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checkDuplicate BOOLEAN
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