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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 1ISO and IEC, also take part in the work. In the field of information

technology, |
International
The main ta
Standards ad

an Internation

Attention is d
rights. ISO ar

ISO/IEC 180(
Subcommitte

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

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
5k of the joint technical committee is to prepare International Standards. Draft Interna
opted by the joint technical committee are circulated to national bodies for ¥oting. Publicat

al Standard requires approval by at least 75 % of the national bodies castinga vote.

rawn to the possibility that some of the elements of this documentsnay be the subject of
d IEC shall not be held responsible for identifying any or all such_patént rights.

0-1 was prepared by Joint Technical Committee ISO/IEC'JTC 1, Information techn
b SC 31, Automatic identification and data capture techniques.

tional
on as

patent

plogy,

This second ¢dition cancels and replaces the first edition (ISO/IE€\18000-1:2004), which has been technically

revised.

ISO/IEC 180(
frequency ide

Part 1: R
Part 2: P
Part 3: P
Part 4: P
Part 6: P

Part 7: P

0 consists of the following parts, under the general title Information technology —
ntification for item management:

eference architecture and definition of{arameters to be standardized
arameters for air interface commuinications below 135 kHz

arameters for air interfacé communications at 13,56 MHz

arameters for air intérface communications at 2,45 GHz

arameters for air:interface communications at 860 MHz to 960 MHz

arameterSYor active air interface communications at 433 MHz

Radio
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Introduction

ISO/IEC 18000 has been developed by ISO/IEC JTC 1/SC 31/ WG 4, radio frequency identification for item
identification and management, in order to provide parameter definitions for communications protocols within
a common framework for internationally useable frequencies for radio frequency identification (RFID), and,
where possible, to determine the use of the same protocols for ALL frequencies such that the problems of
migrating from one to another are diminished; to minimise software and implementation costs; and to enable
system management and control and information exchange to be common as far as is possible.

Inforriative Annexes to this part of ISO/IEC 18000 provide contact information in respéect|of the radio
regulations within which such systems have to operate, and some informational views of system|architectures
withinl which RFID for item management is likely to be used (Annexes A and C).

Therqg are no specific patents applicable to this part of ISO/IEC 18000. Known patents relating to|other parts of
ISO/IEC 18000 will be found in the appropriate part of ISO/IEC 18000.

© ISO/IEC 2008 — All rights reserved \"
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Information technology — Radio frequency identification

for

item management —

Part 1:
Reference architecture and definition of parameters
to be standardized

1

Q
by

1.1

jcope

This part of ISO/IEC 18000 defines the generic architecture concepts inywhich item iden

tification may

comn
deter

only be required within the logistics and supply chain and defines the“-parameters th
ined in any standardized air interface definition in the subsequent parts of ISO/IE

subsdquent parts of ISO/IEC 18000 provide the specific values for definifion of the air interface
a particular frequency/type of air interface from which compliance™(oer non-compliance) wit
ISO/IEC 18000 can be established. This part of ISO/IEC 18000Calso provides a descriptio
concgptual architectures in which these air interfaces are often to:be utilized.

1.2
at re
than
are o
hardw

1.3

This part of ISO/IEC 18000 limits its scope to transactions and data exchanges across th
rence point delta (see Figure 1). The means of generating and managing such trans
h requirement to achieve the transactional performance determined within this part of IS
Litside the scope of this part of ISO/IEC 18000, as is the definition or specification of a
are, firmware, software or associated equipment.

Standardization of other reference points is outside the scope of this part of ISO/IEC

Figure 1.)

14
imple
possi

1.5
decla

This part of ISO/IEC 18000 isvan enabling standard which supports and promotes
mentations without making_conclusions about the relative technical merits of any available
ble application.

This part of ISO/IEC\18000 also provides reference information in respect of patents th
'ed to the developers of ISO/IEC 18000 as pertinent and provides reference addresses

regulations under whieh’ ISO/IEC 18000 must operate.

2

The following referenced documents are indispensable for the application of this docum

ormative references

need to be
18000. The
rameters for
this part of
of example

b air interface
hctions, other
D/IEC 18000,
Ny supporting

18000. (See

everal RFID
bption for any

bt have been
in respect of

i

t. For dated

refergnCes, only the edition cited applies. For undated references, the latest edition of the referenced

document{inciuding any amendments ) applies.

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

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

ISO/IEC TR 18047 (all parts), Information technology — Radio frequency identification device conformance
test methods

IEC 60601-1-2, Medical electrical equipment — Part 1-2: General requirements for basic safety and essential
performance — Collateral standard: Electromagnetic compatibility — Requirements and tests

© ISO/IEC 2008 — All rights reserved
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3 Terms and definitions

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

31

MODES (standardized)

different standardized RFID systems for Item Identification operating within the same frequency range, which
may or may not be interoperable but do not significantly interfere with each other

NOTE An International Standard providing parameter definitions for a particular frequency range may have one or
several MODES

3.2
significant interference
likely impeddgnce by a system of one standardized MODE (working within the most widespread regulated
power emissipns) of the successful operation of a system of another standardized MODE~(working within the
most widespread regulated power emissions), in likely expected operating situations

3.3
marginal mefpsurable interference
interference that does not impede operation in likely expected operating situatiens, or that could be avoided by
simple and inexpensive design improvement

NOTE Mdrginal measurable interference is not considered to be cause to feject a MODE.

4 Symbqgls and abbreviated terms

For the purpgses of this document, the symbols and abbreViated terms given in ISO/IEC 19762 (all part$) and

the following ppply.

~

AFI application family identifier

API application programming interface

CW continuous wave

DFMFM double frequencymadified frequency modulation
DLL data link layer(OSI model)

DSFID data starage format identifier

EOF end-of frame

FCC Federal Communications Commission (of USA)
FTDMA frequency and time division multiple access
LPB long power break

MFM modified frequency modulation

MFR Tag ID unique identifier incorrectly known in some places as UID
n/a not applicable

PJM phase jitter modulation

2 © ISO/IEC 2008 — All rights reserved
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PN pseudo-noise (as in PN Code)
SOF start of frame

TRAM temporary random access memory
VICC vicinity integrated circuit card

5 Architectures, references and exclusions

This

communication architecture defines the reference point that is the subject of ISO/IEC 180
ISO/IEC 18000 to defining protocols and transactions across this reference point in several

00-1:2008(E)

0, and limits
echnical and

applidation situations. The informative annexes provide architecture examples of application scg¢narios where
such [transactions are likely to occur. These example scenarios are informative_and the protocols and
transactions defined in ISO/IEC 18000 may and will occur in other situations.

5.1 |Communications architecture

5.1.1| Reference point delta

This part of ISO/IEC 18000 limits its scope to transactions and ddta exchanges across the ajr interface at

Refernence point delta. (See Figure 1). The means of generating.and managing such transactiops, other than

a req

outside the scope of this part of ISO/IEC 18000, as is the définition or specification of any suppo
firmware, software or associated equipments.

© 180/

Air Interface
Application Communication Media Media Communication Local Ce

Lirement to achieve the transactional performance determined within this part of ISO/IHC 18000, are

ting hardware,

Standardization of other reference points are outsidethe scope of this part of ISO/IEC 18000. (S¢e Figure 1.)
TAG

nptral

Processes Control Adaption Adaption Control System Sygtem

| APPLICATION|—] cc  — MA | <—» | MA  — cc Ls  +—

cs |

ey T T

ZETA EPSILON DELTA GAMMA BETA ALPHA

Reference
Points

Figure 1 — RFID Reference Communications Architecture

IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=8e3bff8345e3315ea05be297a2ea52b5

ISO/IEC 18000-1:2008(E)

5.1.2 Entity blocks

Central system. This block contains all centralised functions of general distribution logistic model

applications.

Local system. This is the local (roadside) entity that handles the "real-time" and distributed parts of

the general distribution logistic model application.

Fixed Communication Control. Communication block that handles the medium independent part of

the communication link.

Medi

tion. The medium r‘lnpnnrlnnf nnfify

Oniboard communication control. Communication control that handles the medium indepe
par{ of the communication link.

Application processes. This entity symbolises several in-vehicle applications, efiwhich the g
distfibution logistic model may be only one application process.

5.1.3 Referpnce points

ndent

bneral

ALPHA. Alpha is the reference point which delimits the functions ofthe central system and th¢ local

system.

BETA. The reference point where data, commands, etc. are‘passed from the fixed communi
confrol to the local system function, and vice-versa.

GAMMA. Between fixed communication control and media adaptation.

DELTA. Between on-board and fixed equipments This reference point usually corresponds w
air interface in the nature of dedicated short range communication.
EP$ILON. Between media adaptation and“on-board communication control.

ZETA. Reference point between on-board communication control and application processes.

5.1.4 Conté¢xt negotiation

Figure 2 desgribes the nature of-the general distribution logistic model context negotiation and transac
Reference pgint delta.

cation

ith an

ion at

Master/ Stationary Slave/Mobile

/\\ 1. Initialisation //\
A A,

2. Transmission

Figure 2 — Simplified context negotiation (typical tag transaction)
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The communication starts with the master A; downloading a message to the slave A,, referring to a list of
predetermined contexts defined by (Protocol, Encoding, Applications) triplets. The slave, if prepared to handle
any of these, can start the transmission referring to the chosen application.

5.1.5 Interaction sequence

An example of the interaction sequence for general distribution logistic model can be defined as described in
Figure 3.

The application information flow is not defined herein, but some of these aspects may be addressed in
subsequent additions to this part of ISO/IEC 18000.

5.2 [System specification

Systen specification is not defined within ISO/IEC 18000 which relates solely to the interface between an
interrpgator and a transponder.

5.3 |Interface specification

The gubsequent parts of ISO/IEC 18000 (interface specifications at different frequencies) define,|describe and
specily interface(s) in physical and procedural terms in conformance to the parameters defined in 5.4 to 5.9.

5.4 |Application architecture
Appli¢ation architecture specification is outside the scope of, this version of ISO/IEC 18000. Spme example
typicdl conceptual architecture views and contexts in whiech"RFID for item management are likgly to be used
are shhown in Annex C.

5.5 |Information and data architecture

Information/data architecture aspects are addressed in ISO/IEC 15961, Information technolpgy — Radio
frequéncy identification for item management~— Data protocol: application interface.

5.6 |[Implementation architecture
ISO/IEC 18000 provides assistance and guidance to those implementing Item Identification systems using
RFID] The 'implementation’ level of architecture is the mapping of functions into physical boxes at one or a
number of locations. Thesérare a function for commercial consideration, rather than standardization, and the
implementation architecture is specifically excluded from ISO/IEC 18000.
5.7 |System security architecture

System securityarchitecture is not defined within this part of ISO/IEC 18000.

5.8 |Resilience considerations

Resilience considerations are not defined within ISO/IEC 18000.

5.9 Unique identification

In subsequent parts of ISO/IEC 18000, unique identification (Ull) may be required. Annex D provides a
preferred form of Ull. In some parts of ISO/IEC 18000 this may be defined as a normative requirement, in

other parts it may be advisory or not preferred. Whether this form of Ull is mandatory, advisory or not
applicable in any specific part is to be stated in the normative clauses of that part of ISO/IEC 18000.

© ISO/IEC 2008 — All rights reserved 5
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OH B0ARD EQUIPMENT FED EQUIPRENT
APPLCATION COMMUNCATDN MED 15 l-lEDLI' COMMUNICATION LOCAL '3 E"TF AL
PROC ESSER CONTROL  ADAPTION CONTRO L SHETEM

AIAE] —
APPL. .(J[ ){
REFERENCE il | ”ii ‘iii ﬁ iiii Iiii
FOINTZ
ZETA  EPSILON  DELTA  GAuMA  BETA ALP HA

INTER FACE

.'—'—'_'-'_'_'_F
R___a—f-”f Recpnes TN Ty
S ] Redquest Fepe at 2

.,—'—'_'_'_'_'_'_'_'_'_F
|| Request(3

m-\_——\—\_\_\_\_\_'

-\-\_\_\_\_\_\_.n
Respouse ("5

WWOE Fam 200 M on ogiae

Suhse guencovalogue

Figure 3 — Functional (information flow) interaction sequence diagram for generic general distribution
logistic model communications systems
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6 Requirements

6.1

Vision statement

This part of ISO/IEC 18000 defines a common set of parameters that are necessary (at any frequency) in
order to avoid contention or interference with other RFID systems, to establish the highest degree of
interoperability as is practicable, and to ease migration between technical solutions and their supporting
software. The International Standard envisions common methods of determination and description.

6.2

Mission statement

geog
frequ
refere
relevd
archit

6.3
6.3.1
In ord

this p
natior

from the appropriate owner of intellectual property @ssociated with the MODES defined herein.

Devic
suscH

6.3.2

ISO/IE

test nf

6.3.3

1ISO/I
indicg

Comr

phical constraints. If any parameter defined in this part of ISO/IEC 18000 is inappropriate
ncy, it will be specifically and expressly stated in that part of ISO/IEC 18000 that thg
nced parameter is not appropriate at that frequency. This part of ISO/[EC 18000 additio
nt information in respect of radio regulations bodies and some~examples of conce
ectures within which RFID for item identification and management is’likely to be used.

Conformance and Commands
Claiming conformance
er to claim conformance with ISO/IEC 18000 it is necessary to comply to all of the normat

art of ISO/IEC 18000 except those marked ‘optienal’ and it is also necessary to operate W
al radio regulations (which may require furthér.restrictions) and, if appropriate, to hold a

ptibility comply with IEC 60601-1-2.
General conformance requirements

EFC TR 18047 (all parts), (Infoermation technology — Radio frequency identification device
ethods.

Command structure and extensibility

EC 18000 in¢ludes definition of the structure of command codes between an interrogator 3
te how many positions are available for future extensions.

nand specification clauses provide a full definition of the command and its presentation.

named and
ally provides
ptual system

\ve clauses of
thin the local
valid licence

e manufacturers claiming conformance to this standard shall self-certify that RF emissions and

conformance

nd a tag and

Each

command s fabettedas Deing manaatory or optional .

The clauses of each part of ISO/IEC 18000 shall make provision for ‘custom’ and ‘proprietary’ commands.

6.3.4

Mandatory commands

A mandatory command shall be supported by all tags that claim to be compliant and all interrogators which

claim

© 180/

compliance shall support all mandatory commands.

IEC 2008 — All rights reserved
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6.3.5 Optional commands

Optional commands are commands that are specified as such within ISO/IEC 18000. Interrogators shall be
technically capable of performing all optional commands that are specified in ISO/IEC 18000 (although need

not be set up

to do so). Tags may or may not support optional commands.

If an optional command is used, it shall be implemented in the manner specified in the relevant part of
ISO/IEC 18000.

6.3.6 Custom commands

Custom com
International

A custom cor

Standard.

nmand shall not solely duplicate the functionality of any mandatory or optional command d

in the International Standard by a different method. An interrogator shall use a custom command o

accordance W

ith the specifications of the tag manufacturer .

6.3.7 Propijietary commands

Proprietary c
that Internatia

A proprietary
defined in thg
the tag leavs
shall not be u

6.4 Gener

There are a1
steps are be
frequency, b3
location.

Different app
short read or|
the reading r3

ISO/IEC 180(
users of sugq
requirements

Users of ISO
regulations o
assistance fo

nal Standard.
command shall not solely duplicate the functionality of any- mandatory or optional com

s the tag manufacturer. Proprietary commands are-ifitended for manufacturing purpose
sed in field-deployed RFID systems

al (Context)

umber of different frequency ranges that an RFID system may legally use in any country.
ng taken to harmonise frequency regulations throughout the world, there remain differen

ications also require different.performance characteristics. Some, for example, may requir
write range, others longer)reading ranges. Some may require very high tag populations
nge, others few, or perhaps even only one.

0 provides a framework within which developers of application International Standardg
h International ;Standards, may select one or more standardized options that meet
in the region;,.or regions, of use.

IEC 18000 Standards are required to ensure that the option(s) chosen are legal within the
f the._countries where it is intended to operate the system. Annex A provides some gui
Ithe’ situation as at the time of publication of this part of ISO/IEC 18000, but the respon

pfined
nly in

bmmands may be permitted by an ISO/IEC 18000 Standard, but.they shall not be specified in

mand

International Standard by a different method. All proprietary commands shall be disabled before

5 and

NV hilst
Ces in

ndwidth and allowed maximum power which will affect performance of systems in any specific

B very
within

, and
their

radio
Heline
Bibility

remains for the supplier and user to ensure conformance to National regulations.

RFID application International Standards for item management may specify the use of one or more
International standardized air interfaces to meet specific application requirements.

In order to maximise interoperability, a set of parameters shall be determined for each approved frequency, or

a limited rang

e of options (to be called "MODES") shall be determined.
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6.5 Instruction to developers of subsequent parts of ISO/IEC 18000 and to installers

6.5.1

Developers of the subsequent parts of ISO/IEC 18000 shall limit the number of permitted modes to those of
different characteristics, and, within the part, to specifically explain the differences in characteristics and the

likely impact on performance that may be expected.

EXAMPLE MODE 1 is usually most suited to longer read ranges, MODE 2 is most suited for a large number of tags
in the read zone,. MODE 3 is Read only etc.

Where Ir\r:\r‘fir*al'\h':\ atabular r‘nmlnnritnn shall also he made

6.5.2

Wherg protocol sets are offered for International standardization where there is little technical or|characteristic
differgnce between options, International Standards developers shall try to determine a compfomise single
MODE accommodating both parties. Where such accommodation is not possiblé or agreeable {o the parties,
the mjatter to be referred to the working group for decision.

6.5.3

International Standards developers shall ensure that no "significant/interference" exists between|standardized
MODES. "Significant Interference" exists if a system of one standardized MODE (working within the most
widespread regulated power emissions) is likely to impede theé_successful operation of a systgm of another
standprdized MODE (working within the most widespread.fegulated power emissions), in likely expected
operdting situations.

Marginal measurable interference is interference that.does not impede operation in likely expedted operating
situatfons, or that could be avoided by simple and’inexpensive design improvement, shall not he considered
causg to reject a MODE.
6.5.4
Wherg the air interface requires a tag to-be battery assisted, this shall be explicitly stated.
6.5.5
Activg RFID modes shall be'clearly identified as such in the standard.
6.5.6

Tag talk first (TTE)-modes shall be clearly identified as such in the standard.

6.5.7

Installers*of RFID systems should make best efforts to be a good neighbour in installing any sysiems, bearing
in mind that there may be other systems sharing the same bandwidth and should take precautions to minimise
interference to other systems. Installers should be prepared to handle interference within the bandwidth from
other users up to transmission powers permitted by local regulations.

6.5.8

Where particular local regulations are likely to cause a problem of interference in one country, but are unlikely
to cause a general problem, this shall not be considered cause to reject a MODE. (For example, a country
allowing a particularly high power emission may make interference between MODES possible where such
interference would not cause "significant interference” in most countries, or one country enforcing particularly
low power emission regulations may cause one system to be interfered with in the presence of a different,
more sensitive, MODE). Annex A to that part of ISO/IEC 18000 shall state clearly the countries where such
local problems may be expected.

© ISO/IEC 2008 — All rights reserved 9
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Systems that can only operate with power emission levels that are so high that they likely to cause
interference problems in the majority of countries shall not be acceptable as ISO International Standard
MODES.

6.5.9

International Standards developers are instructed to take into account any approved International Standards
or regulations from recognised International or Regional Standards or regional or national regulatory bodies in
respect of human exposure to electromagnetic fields (EMFs) from devices used in radio frequency

identification

Where partic

(RFID) and similar applications.

lar national regulations exist, that are not adopted by other countries. such regulations s

hould

be declared i
permitted or g

NOTE 1 Dig
from devices U
the developers|

Systems that
emission lev
Standards/re

NOTE2 Re
FCC, ARIB, IT

6.6 Conte

RFID applica
interface are
the amount

described as
layer, and the

In a bi-direct

principle, whegre the Interrogator as the master organises the entire communication process. The air int

definitions en
in parallel.

h Annex A of part of ISO/IEC 18000, stating that operation in the determined country(ies)
ignificantly limited in power emission.

cussion drafts or working draft proposals in respect of human exposure to electromagnetic-fields (
sed in radio frequency Identification (RFID) and similar applications need not be taken(into account
believe that they are likely to come into force without significant amendment.

can only operate with power emission levels that are so high that.they are likely to e
bls in approved International Standards/Regulations of recognised-Anternational or re
hulatory bodies shall not be acceptable as ISO International Standard’MODES.

cognised international or regional Standards bodies include ISO, IEC.CEN, CENELEC, CEPT, ETSI,
).

Kt (OSI)
ions utilise an air interface (interface “Delta” in ‘Figure 1). Because the transactions acrog
usually time constrained, and the read zone is also usually limited either by antenna desig
bf power emitted, a specific protocol architecture is determined. In OSI terms this m
a reduced protocol stack as shown in _Eigure 4, built up by the application layer, the da
physical layer. Such an architecture ig/very common for real-time environments.

ional system, the air interfacexprotocol stack is set up in accordance with the master

able compliant communication systems to serve multiple Interrogators and multiple applic

Air Interface

Application Layer
Management

Data Link Layer

Physical Layer

is not

FMFs)
Linless

Kceed
hional

IEEE,

s this
n and
by be
a link

Lslave
prface
htions

Figure 4 — AiIr Intertface protocol stack

Subsequent parts of ISO/IEC 18000 will provide parameter definitions for that frequency operating within
global radio regulations, and may also, where appropriate, provide regional definitions with regional limitations.

Where the value (or choice of values) required to meet a parameter requirement for conformance to a
particular air interface definition is fixed, it (they) shall be stated clearly together with the degree of tolerance
to any deviation. Where a range of values is permissible, the upper and lower limits shall be stated.

Parameter tables are required in a consistent format (as defined within this part of ISO/IEC 18000). If a
parameter determined in any part of ISO/IEC 18000 is optional or not relevant, this shall be stated in the
appropriate parameter table displayed within that part of ISO/IEC 18000. Unless so stated it may be assumed
that values for that parameter are required and that the part of ISO/IEC 18000 is incomplete without them.
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There is a practical necessity to use different frequencies. In developing these RFID International Standards,
consideration has been made throughout to ensure that, wherever possible, the same protocols are used
throughout to minimise the costs of migration or simultaneous function of equipment operating at different
frequencies but within a single common system.

In the subsequent parts of ISO/IEC 18000, providing parameter definitions, the specifications for Layer 7
(Application Layer) shall be, as far as possible, common, and where different from the common approach, the
differences shall be highlighted and explained. Layer 7 (Application Layer) issues dealt with in ISO/IEC 18000
are only those required to achieve a successful interaction between interrogator and tag data International
Standards as they relate to application data shall be dealt with in other relevant International Standards (such
as ISO 15962) specific application requirements are not dealt with in ISO/IEC 18000 determining air interface
protocals

er 1, (Physical) whilst the physical control and management methods differ, in some cases
protocols that are common shall be defined in the same way, and the objectives and out
tions shall also be common.

significantly,
buts of these

In Lay
those
opera

6.7 |Bi-directional systems

A bi-d
& tag
way €

bi-directional, whether they be read only or read/write. Unless othetwise stated, specifications i

parts

6.8

irectional system requires both the sending and receiving of signals by,one or both parties
. This part of ISO/IEC 18000 determines all of the parameters that/may be expected in a
xchange of data (read/write) between fixed equipment and on board equipment. Most RFIL
pf ISO/IEC 18000 relate to bi-directional systems.

Uni-directional systems

A uni

specified as MODES in the subsequent parts of ISO/IEC 18000, it shall be clearly identified in t

MOD

the same way, although there will be many parameters noted as “Not applicable in this option” (S
In sugh systems the interrogator is a passiveiradio receiver and may emit no signals to initiate
(if it does so it shall be considered as a bj-directional system and must not interfere with other
MODES at that frequency).

The 4ctive transmitter shall not calise any "significant interference" to any bi-directional standar
operating within the same frequency range.

6.9

This
stand
title In

ISO/I
whilst

directional signal requires only one party to transmit and the other to receive. Where suc

that the specification relates to a uni-direétional system. The same parameters shall be

Relationship to other standards

part of ISO/IEC8000 is one of a series of International Standards defining automatic
ards, where'RFID techniques are used for item management. ISO/IEC 18000 is marshall
formatiop-téchnology — Radio frequency identification for item management.

EC 18000 is in several parts. This part of ISO/IEC 18000 determines the parameters to be 5
the’ subsequent parts provide determination of the values for particular frequency ranges.

(interrogator
complex two
systems are
h subsequent

N options are
he title of the
specified in
ee Clause 6).
b transaction
standardized

dized MODE

identification

ed under the

tandardized,

Other relevant International Standards include:

ISO/IEC 18000, Information technology — Radio frequency identification for item management:

Part 2: Parameters for air interface communications below 135 kHz

Part 3: Parameters for air interface communications at 13,56 MHz

Part 4: Parameters for air interface communications at 2,45 GHz

Part 6: Parameters for air interface communications at 860 MHz to 960 MHz

Part 7: Parameters for active air interface communications at 433 MHz
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ISO/IEC 15961, Information technology — Radio frequency identification (RFID) for item management — Data
protocol: application interface

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

ISO/IEC TR 18046, Information technology — Automatic identification and data capture techniques — Radio
frequency identification device performance test methods

ISO/IEC TR 18047 (all parts), Information technology — Radio frequency identification device conformance
test methods

6.10 Parameters
All air interface definitions for RFID systems for item identification shall provide a description ¢f the
parameters listed in this clause and shall define the requirements of at least these parameters usirg the
criteria listed pelow.

The presentefd requirements shall distinguish between default and optional parameter/definitions.

All measurenpents shall be made within a frame of reference within which eithefthe Interrogator or the[tag is
static relative|to the measuring equipment.

Some air intefface definitions may not require all of the parameters to be«defined. Any parameters that afe not
applicable at ja particular frequency determination (or option therein) shall be explicitly and overtly described in
the Internatiohal Standard as "n/a".
Where solutidns do not require all of the parameters to be used (for example in a read only system), [those
parameters that are used shall comply to the common requirements for that air interface definition ih any
particular apglication standard.

In parameter|definition International Standards eachimode shall be described in a table conforming tp the
layout and sgquence of the parameter definitions_table provided in Annex B of this part of ISO/IEC 1800Q.

6.11 Physi¢al and media access control parameters

The air interface links comprise the link_from interrogator to tag (defined in 6.11.1) and the tag to interrggator
(defined in 6.[11.2).

6.11.1 Interrpgator to tag link
6.11.1.1 Opgerating frequency range (Int:1)

This shall determinecthe range of frequencies over which the communications link will operate.

6.11.1.1.1 Default operating frequency (Int:1a)

This determines the operating frequency at which the interrogator and tag establish communications. The
value shown is the centre frequency of the modulated signal or range of signals. All compliant tags and
interrogators shall support operation at the default operating frequency.

6.11.1.1.2 Operating channels (for spread spectrum systems) (Int:1b)

This determines the number and value of the interrogator to tag link operating frequencies. The values
provided shall be the centre frequencies of the modulated signals.

12 © ISO/IEC 2008 — All rights reserved
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6.11.1.1.3 Operating frequency accuracy (Int:1c)

This determines the maximum deviation of the carrier frequency from the specified nominal frequency,
expressed in parts per million. Example: 1 part per million of a 2450 MHz carrier allows the carrier frequency
to be in the range of 2450 MHz + 2,45 kHz

6.11.1.1.4 Frequency hop rate (for frequency hopping [FHSS] systems) (Int:1d)

This determines the inverse of the dwell time at an FHSS centre frequency.

6.11.1.1.5 Frequency hop sequence (for frequency hopping [FHSS] systems) (Int:1e)

This clietermines as a pseudo-randomly ordered list of hopping frequencies used by the FHSS lransmitter to

selec

6.11.1

This dletermines the bandwidth of the communications signal occupying a specified channel. Th

may
exceq

The 4
in the
band
The g
For F
band
For d
maxir
signa
6.11.1
This ¢
6.11.1

This
equal

6.11.1

an FHSS channel.

.2 Occupied channel bandwidth (Int:2)

r may not be equivalent to the channel spacing, although the channel spacing may equal,
d the occupied channel bandwidth.

llowed channel spacing for FHSS systems is regulated by the appropriate national regulato

vidth of the signal, between the limits of 25 kHz and 1 MHz.

HSS and narrowband operation, the occupied’ channel bandwidth shall be the maxin
vidth (measured in Hz) of the modulated signal in an occupied channel.

irect sequence spread spectrum (DSSS) operation, the occupied channel bandwidth

hum allowed null-to-null bandwidth \(frequency difference between the main lobe nulls)

in an occupied channel.

.2.1 Minimum receiver bandwidth (Int:2a)

etermines the minimum range of all or individual frequencies that are to be received by the

.3 Interrogator transmit maximum EIRP (Int:3)

Hetermines~the maximum EIRP transmitted by the interrogator antenna, expressed in
5 1 mW.

.4, \Interrogator transmit spurious emissions (Int:4)

is bandwidth
but shall not

ry body, e.g.,

U.S. FCC Part 15, section 15.247: the channel spacing shall-b&é the greater than or equa| to the 20dB

ccupied channel bandwidth may be narrower than the~¢channel spacing to allow for frequency tolerance
or to provide for other guard bands necessary for reliable.gommunication links.

hum allowed

shall be the
pf the DSSS

receiver.

dBm. 0 dBm

Are determined as undesired frequency outputs, including harmonics, sub-harmonics, local oscillator, inter-

modu

6.11.1.4.1

lation products, and other parasitic emission unintentionally emitted by the interrogator.

Are determined as spurious emissions that occur within the allowed range of carrier frequencies.

6.11.1.4.2 Interrogator transmit spurious emissions, out-of-band (Int:4b)

Interrogator transmit spurious emissions, in-band (for spread spectrum systems) (Int:4a)

Are determined as spurious emissions that occur outside the allowed range of carrier frequencies.
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6.11.1.5

Interrogator transmitter spectrum mask (Int:5)

This shall be the maximum power or field strength emitted by an interrogator transmitter as a function of the

frequency.

6.11.1.6 Timing (Int:6)

6.11.1.6.1 Transmit to receive turn around time (Int:6a)

This determines the maximum time after the tag has completed transmission of a reply to an interrogation
until the time the tag is ready to receive another interrogation.

6.11.1.6.2 H

This determines the maximum time after the tag has completed reception of an interrogation.’until th

begins a repl
6.11.1.6.3 [

This determin
of the steady

6.11.1.6.4 L

This determir
of the steady

6.11.1.7 M(
This determi

commonly un
(PSK) and fre

S

6.11.1.71 S
This determir]
6.11.1.7.2
This determir]

6.11.1.7.3 (

This determir

eceive to transmit turn around time (Int:6b)

transmission.
well time of interrogator transmit power on ramp (Int:6c)

es the maximum time required for the interrogator transmit power to ingrease from 10% to
state transmit output power level.

ecay time of interrogator transmit power down ramp (Int:6d)

es the maximum time required for the interrogator transmit-power to decrease from 90% to
state transmit output power.

dulation (Int:7)
nes the keying of the carrier wave by coded data. It shall be described in accordance
derstood methodologies. Some examplesiare amplitude shift keying (ASK), phase shift k
quency shift keying (FSK), linear amplitude modulation (AM), and frequency modulation (F
preading sequence (for direct sequence [DHSS] systems) (Int:7a)

es the sequence of data cading elements (chips) used to encode each logical data bit.

hip rate (for spread spectrum systems) (Int:7b)

es the frequency at-which the spreading sequence modulates the carrier.

hip rate accuracy (For spread spectrum systems) (Int:7c)

es themallowed variation in chip rate, expressed in parts per million.

6.11.1.7.4 Modulation index (Int:7d)

e tag

90%

10%

with
Bying
V).

This shall be defined as [a-b])/[a+b] where a and b are the peak and minimum signal amplitude respectively.
The value of the index shall also be expressed as a percentage.

6.11.1.7.5 Duty cycle (For OOK modulation) (Int:7e)

This is defined as the ratio of the duration (time) that a signal is ON to the total period of the signal.

6.11.1.7.6 FM deviation (For FM modulation) (Int:7f)

This determines as the difference between the maximum instantaneous frequency of the modulated wave
and its carrier frequency.

14
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6.11.1.8 Data coding (Int:8)

This determines the baseband signal presentation, [i.e. a mapping of logical bits to physical signals.
Examples are bi-phase schemes (Manchester, FMO, FM1, differential Manchester), NRZ and NRZI.]

6.11.1.9 Bit rate (Int:9)

This determines the number of logical bits per second, independent of the data coding, expressed in bits per
second.

6.11.1.9.1 Bit rate accuracy (Int:9a)

This ¢
per m

6.11.1
This
6.11.1

This

etermines the maximum deviation of the bit rate from the specified nominal bit rate, expre|
illion.

.10 Interrogator transmit modulation accuracy (Int:10)

.11 Preamble (Int:11)

shall provide the specific layer 1 (physical) address, independent/of layer 2 (data link

determined as either an unmodulated carrier wave or a modulated carrier, in which case ths

refers

6.11.1

This

6.11.1

This

6.11.1

to the channel after coding.

.11.1 Preamble length (Int:11a)

etermines the length of the preamble measured in‘faumber of bits.
.11.2 Preamble waveform (Int:11b)

etermines the signal shape of the preamble as it is on the channel.

.11.3 Bit sync sequence (Int:11c)

This dletermines the series of bits generated by the physical layer that a receiver uses to synch

incon

6.11.1

ing bit stream.

.11.4 Frame sync sequence (Int:11d)

This ¢letermines a seriés Jof bits generated by the physical layer that indicates the start of a d

(layer
6.11.1

An of
and in

2) message packet.
.12 Scrambling (for spread spectrum systems) (Int:12)

eration.performed on all bits transmitted by the physical layer for the purposes of bit timir]
nptoving spectral quality.

etermines the peak vector error magnitude measured during each chip transmission period.

5sed in parts

). It shall be
requirement

ronize to the

ata link layer

g generation

6.11.1.13 Bit transmission order (Int:13)

The order of bit transmission, either least significant bit (LSB) first or most significant bit (MSB) first.

6.11.1.14 Wake-up process (Int:14)

This parameter shall define whether or not an RF tag is to use a wake up process. When a wake up process
is used this parameter:

(a)

(b)

indicates to the RF tag that it is within a communication zone, i.e. that it may now communicate with an

interrogator;

switches the RF tag main circuitry from standby mode (sleep mode) to the active mode.

© ISO/IEC 2008 — All rights reserved
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NOTE This is a feature often used to allow the RF tag to save battery power, but may also be used to minimize the
number of RF tag awake in the field at any time to increase the multiple read capability of the system.

6.11.1.15 Polarization (Int:15)

This determines orientation of the emitted/received wave by the antenna.
6.11.2 Tag to interrogator link

6.11.2.1 Operating frequency range (Tag:1)

Definition as per 6 11.1 1 (Int:1)

6.11.2.1.1 Default operating frequency (Tag:1a)

Definition as per 6.11.1.1.1 (Int:1a)

6.11.2.1.2 Qperating channels (for spread spectrum systems) (Tag:1b)

Definition as per 6.11.1.1.2 (Int:1b)

6.11.2.1.3 Qperating frequency accuracy (Tag:1c)

Definition as per 6.11.1.1.3 (Int:1c)

6.11.2.1.4 Hrequency hop rate (for frequency hopping [FHSS}systems) (Tag:1d)
Definition as per 6.11.1.1.4 (Int:1d)

6.11.2.1.5 Hrequency hop sequence (for frequency hopping [FHSS] systems (Tag:1e)
Definition as per 6.11.1.1.5 (Int:1e)

6.11.2.2 Odcupied channel bandwidth (Tag:2)

Definition as per 6.11.1.2 (Int:2)

6.11.2.3 Transmit maximum EIRP (Tag:3)

Definition as per 6.11.1.3 (Int/3)

6.11.2.4 Transmit spurious emissions (Tag:4)

Definition as per 6.13:1.4 (Int:4)

6.11.2.4.1 Transmit spurious emissions, in-band (for spread spectrum systems) (Tag:4a)

Definition as per 6.11.1.4.1 (Int:4a)

6.11.2.4.2 Transmit spurious emissions, out-of-band (Tag:4b)
Definition as per 6.11.1.4.2 (Int:4b)

6.11.2.5 Transmit spectrum mask (Tag:5)

Definition as per 6.11.1.5 (Int:5)
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6.11.2.6 Timing (Tag:6)

6.11.2.6.1 Transmit to receive turn around time (Tag:6a)
Definition as per 6.11.1.6.1 (Int:6a)

6.11.2.6.2 Receive to transmit turn around time (Tag:6b)
Definition as per 6.11.1.6.2 (Int:6b)

6.11.2.6.3 Dwell time or transmit power on ramp (Tag:6c)

Definition as per 6.11.1.6.3 (Int:6¢)

6.11.2.6.4 Decay time or transmit power down ramp (Tag:6d)

Definition as per 6.11.1.6.4 (Int:6d)

6.11.2.7 Modulation (Tag: 7)

Definition as per 6.11.1.7 (Int:7)

6.11.2.7.1 Spreading sequence (for direct sequence [DHSS] systems) (Tag: 7a)

Definition as per 6.11.1.7.1 (Int:7a)

6.11.2.7.2 Chip rate (for spread spectrum systems) (Fag: 7b)

Definition as per 6.11.1.7.2 (Int:7b)

6.11.2.7.3 Chip rate accuracy (for spread spectrum systems) (Tag: 7c)

Definition as per 6.11.1.7.3 (Int:7¢c)

6.11.2.7.4 On-off ratio (Tag: 7d)

For ASK modulation (including’ OOK): the ratio of peak amplitude to minimum amplitude [of the ASK
modulated signal.

6.11.2.7.5 Sub-carrierfrequency (Tag: 7e)

Freqyency used to- modulate the carrier frequency, the sub-carrier is modulated or coded With the data
information.

6.11.2.7/6"—~Sub-carrier frequency accuracy (Tag: 7f)

The maximum deviation of the sub-carrier frequency due to any cause. Normally it is expressed in % or in
parts per million (ppm) of the sub-carrier frequency.

6.11.2.7.7 Sub-carrier modulation (Tag: 7g)

Keying of the subcarrier by coded data, as described in accordance with commonly understood
methodologies. Some examples are amplitude shift keying (ASK), phase shift keying (PSK) and frequency
shift keying (FSK), linear amplitude modulation (AM), and frequency modulation (FM).

6.11.2.7.8 Duty cycle (Tag: 7h)

Definition as per 6.11.1.7.5 (Int:7¢e)
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6.11.2.7.9 FM deviation (Tag: 7i)
Definition as per 6.11.1.7.6 (Int:7f)
6.11.2.8 Data coding (Tag: 8)
Definition as per 6.11.1.8 (Int:8)
6.11.2.9 Bit rate (Tag: 8)

Definition as per 6.11.1.9 (Int:9)

6.11.2.9.1 Bit rate accuracy (Tag: 9)

Definition as per 6.11.1.9.1 (Int:9a)

6.11.2.10 Tajg transmit modulation accuracy (for frequency hopping [FHSS] systems)\(Pag: 10)
Definition as per 6.11.1.10 (Int:10)

6.11.2.11 Preamble (Tag: 11)

Definition as per 6.11.1.11 (Int:11)

6.11.2.11.1 Breamble length (Tag: 11a)

Definition as per 6.11.1.11.1 (Int:11a)

6.11.2.11.2 Areamble waveform (Tag: 11b)

Definition as per 6.11.1.11.2 (Int:11b)

6.11.2.11.3 Bit sync sequence (Tag: 11c)

Definition as per 6.11.1.11.3 (Int:11c)

6.11.2.11.4 Arame sync sequence (Tag: 11d)

Definition as per 6.11.1.11.4 (Int:41d)

6.11.2.12 Scrambling (for'spread spectrum systems)(Tag: 12)
Definition as per 6.11(1.12 (Int:12)

6.11.2.13 Bit transmission order (Tag: 13)

Definition as per 6.11.1.13 (Int:13)

6.11.2.14 Reserved (Tag: 14)

This category purposefully left blank.

6.11.2.15 Polarization (Tag: 15)

Definition as per 6.11.1.15 (Int:15)

6.11.2.16 Minimum tag receiver bandwidth (Tag: 16)

The minimum range of frequencies that are to be received by the tag receiver.

18 © ISO/IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=8e3bff8345e3315ea05be297a2ea52b5

ISO/IEC 18000-1:2008(E)

6.12 Protocol and collision management parameters
6.12.1 Protocol definition

The parameters defined in ISO/IEC 18000 refer to a protocol definition (specification), NOT
product implementation.

6.12.2 Transaction times

to an actual

Transaction times defined in ISO/IEC 18000 are design parameters, not performance parameters. They shall

refer to the physical and data link layers services they are using (e.g. data rates).

6.12.3 Time

Time|as defined in ISO/IEC 18000 shall not include host-interrogator transaction times; but
interrpgator-tag guard times, return times, framing etc.

6.12.4 Bi-directional systems

ISO/IEC 18000 relates only to bi-directional systems (including "tag talks first" systems w
transmits as soon as it receives remote power from the interrogator). ISO/IEC 18000 does not
directjonal systems where the tag transmits to a duty cycle that is regardless of the presence
and spich systems are unable to be compliant with ISO/IEC 18000.

Read transaction

ISO/IEC 18000 a read or transaction is defined @s being the operation consisting of sg
perfofmed correctly.

6.12.6 Write transaction

Withip ISO/IEC 18000 a write transaction™s defined as being the operation consisting of se
request (implicit or explicit) to the tag €stablishing a communication session and transmitting t
writteh and receiving an acknowledgemient that the operation was performed correcily.

6.12.7 Protocol parameters

6.12.7.1 WTF: Who talks-first (P1)

This getermines whether the tag starts transmitting (modulating) as soon as it is remotely po
interrpgator (TTF).tag-talks-first) or if it waits for the reception of a logical information (e.g. SOF

befor¢ startingthe transmission (RTF: reader-talks-first).

6.12.7.2/ \Tag addressing capability (P2)

shall include

here the tag
relate to uni-
of a receiver,

nding a read

t (implicit or explicit) to the tag and receiving back the data or acknowledgement that the ¢peration was

hding a write
ne data to be

wered by the
or command)

This determines whether a tag can be individually addressed (generally through its Ull) or not.

6.12.7.3 Tag unique identifier (Ull) (P3)

Tag unique identifier shall be defined as a binary value which shall ensure a worldwide uniqueness.

Tag unique identifier ranges shall be assigned according to rules determined by either an ISO or

ISO/IEC International Standard.

The responsibility for ensuring that Ull's are properly issued and verified shall lie with the IC or tag

manufacturer.
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6.12.7.3.1

Ull size (P3a)

This determines the Ull size (measured in bits)

6.12.7.3.2 Ull format (P3b)

This determines the Ull format and state which ISO/IEC standard it is compliant with. (e.g. ISO/IEC 7816-5,
ISO 14816, ISO 6346).

6.12.7.4 Read size (P4)

This determi
according to
1 byte).

6.12.7.5 Wi

This determipes the minimum and maximum data size (in bytes) which can be writtényin one trans

according to
1 byte).

6.12.7.6 Read transaction time (P6)

This shall spe
NOTE Itis
6.12.7.7 Wi
Time to perfo
NOTE Iti
6.12.7.8 Er

Indicates wh¢

Both interroggtor-to-tag and tag-to-interrogator shall be specified.

6.12.7.9 Er

This shall ind

Both interroggtor-to-tag-and tag-to-interrogator shall be specified.

nae thao minimimm and mavimum data cizg (in hhvitac) which can ha raad in ang traong
18S—He— U —aRa— e dti—aata—SHEe— B8 S —WHHen—6cai—p6—+oda——Re—ahs

he protocol specification. The modulo shall also be specified (e.g. multiple of 8 bits or mil{

ite size (P5)

he protocol specification. The modulo shall also be specified (e.g. multiple*of 8 bits or mult

cify the time to perform a read transaction. It shall be expressed in milliseconds.
recommended that the time is expressed for data sizes of 474, 8, 16 and 32 bytes (within Read size
ite transaction time (P7)

rm a write transaction. Expressed in milliseconds.

5 suggested that the time is expressed for data size of 1, 4, 8, 16 and 32 bytes (within Write size limitg
ror detection (P8)

ther or not the protocol includes an error detection mechanism, and which one (e.g. LRC,

ror correction (P9)

cate whether @r not the protocol includes an error correction mechanism, and which one.

6.12.7.10 M

This shall indicate the minimum and maximum tag memory size that can be accessed using read an

functions.

mory size (P10)

action
ple of

ction
ple of

imits).

CRC).

6.12.7.11 Command structure and extensibility (P11)

write

This shall describe the structure of the command code (when applicable) from the interrogator to the tag and

indicate how

20
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6.12.8 Collision management parameters

6.12.8.1 Type (A1)

This determines whether the collision management method is probabilistic or deterministic

Probabilistic: all tags that can physically communicate with the interrogator can be inventoried with a
probability PA1 (PA1<1). This probability generally varies with the number of tags and possibly with the

interrogator request parameters (e.g. number of slots).

Deterministic: all tags that can physically communicate with the interrogator can be inventoried without
excepﬁr\n (DA1—1)

6.12.8.2 Linearity (A2)
This ¢hall indicate how the total inventory time for N tags varies with N (where N = the ‘number |of tags in the
read zone). It may be proportional to N (with tolerances) or exponential to N. A threshold may exjst (e.g. linear
till 10Jtags and then exponential).

6.12.8.3 Tag inventory capacity (A3)

This getermines the maximum number of tags (algorithmic capacity)that can be simultaneously present in a
read zone and still be identified.

For a|probabilistic mechanism, it indicates the maximum number of tags that can be simultanepusly present
and identified with a probability PA1 of 0.99 (99%).

For aldeterministic mechanism, it indicates the maximum number of tags that can be simultanepusly present
and identified with a probability PA1 of 1 (100%).

7 Modulation

Each mode of each part of ISO/IEC 18000 shall describe the modulation technique.

8 Ratents and intellectual property
8.1 |Responsibilities regarding patents and intellectual property

Annex E providesssummary information that has been identified as possibly being relevant to gome or all of
the parts of ISOAEC 18000. Attention is drawn the caveats and limitations given in Clause E.1.

8.2 |Patents referenced in ISO/IEC 18000

£ o I + ot £ 1oNIE~ 10nnNn o i ot ; ;
Deve persS—or—the—StdSeqgueht—PpParntS—or oo G Tovvu—are—Tequirea—to—ProvGe—Contact ihformation in

accordance with ISO/IEC directives which shall also be displayed in the Introduction clause of each of the
subsequent parts.
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Annex A
(informative)

Reference co-ordinates for regional and national regulations

The following

A.1 North

web site addresses provide access to regional and national regulations.

America

The Federal

A.2 Europe & CEPT countries

A list of all

http://www.ero.dk under ‘Contacts’.

Communications Commission can be contacted via http://www.fcc.gov.

contact for the 43 CEPT administrations issuing radio regulationscan be found junder

A.3 Japan

The regulator

http://www.tele.soumu.go.jp

& Pacific

y contacts for Japan can be contacted via

Ministry of Py

http://www.telec.or.jp

blic Management, Home Affairs, Posts and Telecommunications (the regulator)

TELEC is ap extra-departmental organization that<provides a technical standard conformity certification

service, whic

http://www.arib.or.jp

W is "GITEKI" in Japanese" and a calibration service for measuring devices under the radio law;

(ARIB is a pri
Australian C

Australia’s re
found at

http://www.acma.gov.au/WEB/HOMEPAGE/pc=home.

vate standardization body: They publish ARIB standards for radio equipment.)
pmmunications and Media Authority.

gulator for broadcasting, the internet, radiocommunications and telecommunications can be
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Annex B
(informative)

Pro forma for parameter definition standards (including parameter

NOTE

definition tables)

A Parameter definition International Standard (part to ISO/IEC 18000) should be initially created using the
current ISO Template (available from the ISO website: www.iso.org/sdis/templates). ISO will only accept Committee Drafts

that have been prepared using this Template.

Comp

eting the template set up will allocate the SC and International Standard number references;-fitling

Interngtional Standard ISO Text in the initial clauses.

Itis re
(one d

Fore
(Text

ISO/I
freque

— F

— F

commended that for each Parameter definition International Standard, the following-textextracts be
ause at a time) to the new draft.

word
as generated by template, adapted, with the addition of:)

EFC 18000 consists of the following parts, under the,general title Information technold
bncy identification for item management:

art 1: Reference architecture and definition of parameters to be standardized
art 2: Parameters for air interface communieations below 135 kHz

art 3: Parameters for air interface comimunications at 13,56 MHz

art 4: Parameters for air interface. communications at 2,45 GHz

art 6: Parameters for air intérface communications at 860 MHz to 960 MHz

art 7: Parameters for'‘active air interface communications at 433 MHz

, together with

cut and pasted

gy — Radio
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Introduction

This International Standard has been developed by ISO/IEC SC31 WG4, radio frequency identification for
item management, in order to provide parameter definitions for communications protocols within a common
framework for internationally useable frequencies for radio frequency identification (RFID).

This part of ISO/IEC 18000 has been prepared in accordance with the requirements determined in
ISO/IEC 18000-1, Information technology — Radio frequency identification for item management — Part 1:
Reference architecture and definition of parameters to be standardized.

The International Organization for Standardization (ISO) and International Electrotechnical Commission (IEC)

draw attentio
concerning [g

The ISO and

The holder o
reasonable a
the statemen
from:

[name of
[address

Attention is d
rights other t
such patent r

(The introduc
that part of IS

(The followin
part of ISO/IE

1 Scope

This part of |
requirements

4 4l £ U | PP S Lo il ot L HY P Y <l 4 H 1 +la £
Fiu e radovt uiat Tt 1o Liailritocu uiat CUTTTYIArivo wWill'T o UUGUTTITTIU Illay mIvuive uic uotT Ulh'd

ubject matter] given in [subclause].
IEC take no position concerning the evidence, validity and scope of this patent right.
f this patent right has assured the ISO and IEC that he is willing to negotiate licences

hd non-discriminatory terms and conditions with applicants throughout the,world. In this re
of the holder of this patent right is registered with the ISO and IEC. Information may be ob

holder of patent right]

rawn to the possibility that some of the elements of this, decument may be the subject of
nan those identified above. ISO and IEC shall not beheld responsible for identifying any|
ghts.

fion clause shall provide the numbers of any patents declared by the submitters to be reley
O/IEC 18000 together with contact information in accordance with ISO/IEC directives.)

C 18000 International Standard submissions.)

BO/IEC 18000 provides ‘parameter definitions for (frequency) in accordance with the
of ISO/IEC 18000-1s

This part of
the requirem

This part of ISO/IEC-18000 defines **N** non interfering MODES/TYPES.

MODES/TYPESCH*** ****** **%** are interoperable

SO/IEC 18000 provides parameter definition for each MODE/TYPE determined in
nts and parameter clauses below.

patent

under
5pect,
ained

patent
or all

ant to

h shall be included, as a single cut and-paste block, to each MODE of each submission for any

MODES/TYP

ES #rrwwx wwikx ek are not interoperable, but non interfering.

2 Conformance

2.1 Claiming conformance

In order to claim conformance with this part of ISO/IEC 18000 it is necessary to comply to all of the clauses of
this part of ISO/IEC 18000 except those marked ‘optional’ and it is also necessary to operate within the local
national radio regulations (which may require further restrictions) and to hold a valid licence from the
appropriate owner of intellectual property associated with the MODES defined herein.
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Device manufacturers claiming conformance to this standard shall self-certify that RF emissions and
susceptibility comply with IEC 60601-1-2.

2.2 General conformance requirements

General conformance requirements shall be specified and where possible be related to relevant
ISO/IEC International Standards and Technical Reports.

2.2 Specific conformance requirements

Specific conformance requirements are defined in the requirements clauses of this part of ISO/IEC 18000.

3 Normative references
The following referenced documents are indispensable for the application of this” document. For dated
refergnces, only the edition cited applies. For undated references, the latest\édition of the referenced
docurpent (including any amendments) applies.

ISO/IEC 19762 (all parts), Information technology — Automatic identification.and data capture (AJDC)
technjques — Harmonized vocabulary

4 Terms and definitions

For the purposes of this document, the terms and definitiofis.given in ISO/IEC 19762 (all parts) and the
followiing apply.

5

[da)

yymbols and abbreviated terms

For the purposes of this document, the symbols and abbreviated terms given in ISO/IEC 19762 (all parts) and
the fojlowing apply.

6 Requirements
6.0.1| Context within ISO/IEC 18000

The ¢ontext, formtand general requirements for this part of ISO/IEC 18000 have been determined in
ISO/IEC 18000-4).The form and presentation of this part, which provides parameter definitipns for RFID
systens for_Item Identification operating at (frequency), are in accordance with the requirements of
ISO/IEC 18000-1.

6.0.2—Generalconformancerequirements

General conformance requirements are determined within such Technical Reports concerning RFID device
conformance test methods as have been published.

6.0.3 Command structure and extensibility

ISO/IEC 18000 includes definition of the structure of command codes between an Interrogator and a tag and
indicates how many positions are available for future extensions.

Command specification clauses provide a full definition of the command and its presentation.

Each command is labelled as being ‘mandatory’ or ‘optional’.
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In accordance with ISO/IEC 18000-1, the clauses of this part of ISO/IEC 18000 make provision for ‘custom’
and ‘proprietary’ commands.

6.0.4 Mandatory commands

A Mandatory command shall be supported by all tags that claim to be compliant and all interrogators which
claim compliance shall support all mandatory commands.

6.0.5 Optional commands

Optional coqmmr&mrﬂpedﬁedmmmm
technically capable of performing all optional commands that are specified in the International-Sta

(although nee

If an optional

d not be set up to do so). Tags may or may not support optional commands.

command is used, it shall be implemented in the manner specified in the International Stan

6.0.6 Cusfom commands

Custom cominands are not permitted within this part of ISO/IEC 18000.

Or

Custom com
interrogator s|

mands are permitted within this part of ISO/IEC 180000but are not specified within
hall use a custom command only in accordance with the{specifications of the tag manufactu

6.0.7 Proprietary commands

Proprietary commands are not permitted within this part ofdSO/IEC 18000.

Or

Proprietary ¢

bmmands are permitted within_this part of ISO/IEC 18000 but are not specified within

proprietary commands shall be disabled before the tag leaves the tag manufacturer. Proprietary comn

are intended

for manufacturing purposes-and shall not be used in field-deployed RFID systems

6.0.8 Modes supported within this part of ISO/IEC 18000

Within the fréquency range xxx~-MHz this part of ISO/IEC 18000 defines (n) MODES of operation.

except wherg
they may be

Each mode d

pxpected to-operate without causing any significant interference with each other.

efinedsinsthis part of ISO/IEC 18000 is described in the form of parameter definition tables.

all be
ndard

Hard.

t. An
rer .

it. All
nands

Vhilst,

stated, these. MODES are not interoperable, except in countries/conditions listed in Anfiex A,
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6.1 Parameters for MODE 1 of this part of ISO/IEC 18000

6.1.1

MODE 1: Physical and media access control (MAC) parameters

6.1.1.1 MODE 1: Interrogator to tag link

ISO/IEC 18000-1:2008(E)

Ref. Parameter Name Description
M1-Int: 1 Operating frequency range
M1-Int: 1a Default operating frequency
M1-Int—1b Operating channets
(for Spread spectrum systems)

M1-Int: 1c Operating frequency accuracy

M1-Int: 1d Frequency hop rate
(for Frequency hopping [FHSS]
systems)

M1-Int: 1e Frequency hop sequence
(for Frequency hopping [FHSS]
systems)

M1-Int: 2 Occupied channel bandwidth

M1-Int:2a Minimum receiver bandwidth

M1-Int: 3 Interrogator transmit maximum
EIRP

M1-Int: 4 Interrogator transmit spurious
emissions

M1-Int: 4a Interrogator transmit spurious
emissions, in-band
(for Spread spectrum systems)

M1-Int: 4b Interrogator transmit spurious
emissions, out-of-band

M1-Int: 5 Interrogator transmitter spectrum
mask

M1-Int:6 Timing

M1-Int: 6a Transmit to receive-turn around
time

M1-Int: 6b Receive to transmit turn around
time

M1-Int: 6¢c Dwell time or interrogator transmit
power'on ramp

M1-Int: 6d Decay time or interrogator transmit
power down ramp

M1-Int: 7 Modulation

M1-Int; /7a Spreading sequence
(for Direct sequence [DHSS]
Systems)

M1-Int: 7b Chip rate
(for Spread spectrum systems)

M1-Int: 7c Chip rate accuracy
(for Spread spectrum systems)

M1-Int: 7d Modulation index

M1-Int: 7e Duty cycle

M1-Int: 7M1- | FM deviation

Int:

M1-Int: 8 Data coding

M1-Int: 9 Bit rate

M1-Int: 9a Bit rate accuracy

© ISO/IEC 2008 — All rights reserved
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Ref. Parameter Name Description
M1-Int: 10 Interrogator transmit modulation
accuracy
M1-Int: 11 Preamble
M1-Int:11a Preamble length
M1-Int:11b Preamble waveform
M1-Int: 11c Bit sync sequence
M1-Int: 11d Frame sync sequence
M1-Int: 12 Scrambling
(for spread spectrum systems)
M1-Int: 13 Bit transmission order
M1-Int: 14 Wake-up process
M1-Int: 15 Polarization
6.1.1.2 MODE 1: Tag to interrogator link
Ref. Parameter Name Description
M1-Tag:1 Operating frequency Range
M1-Tag:1a Default operating frequency
M1-Tag:1b Operating channels
(for spread spectrum systems)
M1-Tag:1c Operating frequency accuracy
M1-Tag:1d Frequency hop rate
(for Frequency hopping [FHSS]
systems)
M1-Tag:1e Frequency hop sequence
(for frequency hopping [FHSS]
systems)
M1-Tag:2 Occupied channel bandwidth
M1-Tag:3 Transmit maximum EIRP
M1-Tag:4 Transmit spurious emissions
M1-Tag:4a Transmit spurious emissiens,’In-
Band
(for Spread Spectrum_systems)
M1-Tag:4b Transmit spurious.emissions, out-
of-band
M1-Tag:5 Transmit spectrum mask
M1-Tag:6a Transmit to_ réceive turn around
time
M1-Tag:6b Receéive to transmit turn around
time
M1-Tag:6¢ Dwell time or Transmit power on
famp
M1-Tag:6d Decay time or Transmit power
down ramp
M1-Tag:7 Modulation
M1-Tag:7a Spreading sequence
(for direct sequence [DHSS]
systems)
M1-Tag:7b Chip rate
(for Spread Spectrum systems)
M1-Tag:7c Chip rate accuracy
(for spread spectrum systems)
M1-Tag:7d On-Off ratio
M1-Tag:7e Sub-carrier frequency

28

© ISO/IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=8e3bff8345e3315ea05be297a2ea52b5

ISO/IEC 18000-1:2008(E)

Ref. Parameter Name Description
M1-Tag:7f Sub-carrier frequency accuracy
M1-Tag:7g Sub-Carrier modulation
M1-Tag:7h Duty cycle
M1-Tag:7I FM deviation
M1-Tag:8 Data coding
M1-Tag:9 Bit rate
M1-Tag:9a Bit rate accuracy
M1-Tag:10 Tag transmit modulation accuracy

(for frequency hopping [FHSS]
systems)
M1-Tag:11 Preamble
M1-Tag:11a Preamble length
M1-Tag:11b Preamble waveform
M1-Tag:11c Bit sync sequence
M1-Tag:11d Frame sync sequence
M1-Tag:12 Scrambling
(for spread spectrum systems)
M1-Tag:13 Bit transmission order
M1-Tag:14 Reserved
M1-Tag:15 Polarization
M1-Tag:16 Minimum tag receiver bandwidth
6.1.2| MODE 1: Protocol parameters
Ref. Parameter Name Description
M1-P:1 Who talks first
M1-P:2 Tag addressing capability
M1-P:3 Tag ID
M1-P:3a Tag ID length
M1-P:3b Tag ID format
M1-P:4 Read size
M1-P:5 Write size
M1-P:6 Read. transaction time
M1-P:7 Write transaction time
M1-P:8 Error detection
M1-:Q Error correction
M1-P:10 Memory size
M1-P:11 Command structure and extensibility

© ISO/IEC 2008 — All rights reserved
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6.1.3 MODE 1: Collision management parameters

Ref. Parameter Name Description
M1-A:1 Type
(probabilistic or
deterministic)
M1-A:2 Linearity
M1-A:3 | Tag inventory capacity

6.1.4 Modulation index

The modulati
6.2 Paran

6.2.1 MOD

6.2.1.1 MODE 2: Interrogator to tag link

bn type and index shall be fully described, including timing diagrams.
neters for MODE 2 of this part of ISO/IEC 18000

E 2: Physical and media access control (MAC) parameters

Ref. Parameter Name Description
M2-Int: 1 Operating frequency range
M2-Int: 1a Default operating frequency
M2-Int: 1b Operating channels
(for Spread spectrum systems)

M2-Int: 1c Operating frequency accuracy

M2-Int: 1d Frequency hop rate
(for Frequency hopping [FHSS]
systems)

M2-Int: 1e Frequency hop sequence
(for Frequency hopping [FHSS]
systems)

M2-Int: 2 Occupied channelbandwidth

M2-Int:2a Minimum receiver bandwidth

M2-Int: 3 Interrogator transmit maximum
EIRP

M2-Int: 4 Interregator transmit spurious
emissions

M2-Int: 4a Interrogator transmit spurious
emissions, in-band
{for-Spread-spectrunrsystents)

M2-Int: 4b Interrogator transmit spurious
emissions, out-of-band

M2-Int: 5 Interrogator transmitter spectrum
mask

M2-Int:6 Timing

M2-Int: 6a Transmit to receive turn around
time

M2-Int: 6b Receive to transmit turn around
time

M2-Int: 6¢ Dwell time or interrogator transmit

power on ramp
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Ref. Parameter Name Description
M2-Int: 6d Decay time or interrogator transmit
power down ramp
M2-Int: 7 Modulation
M2-Int: 7a Spreading sequence
(for Direct sequence [DHSS]
systems)

M2-Int: 7b Chip rate

(for Spread spectrum systems)
M2-Int: 7c Chip rate accuracy

(for Spread spectrum systems)
M2-Irt—7d Modutatiormindex

M2-Int: 7e Duty cycle

M2-Int: 7M1- | FM deviation

Int:

M2-Int: 8 Data coding

M2-Int: 9 Bit rate

M2-Int: 9a Bit rate accuracy

M2-Int: 10 Interrogator transmit modulation
accuracy

M2-Int: 11 Preamble

M2-Int:11a Preamble length

M2-Int:11b Preamble waveform

M2-Int: 11¢c Bit sync sequence

M2-Int: 11d Frame sync sequence

M2-Int: 12 Scrambling

(for spread spectrum systems)
M2-Int: 13 Bit transmission order

M2-Int: 14 Wake-up process

M2-Int: 15 Polarization

6.2.1.2 MODE 2: Tag to interrogator-link

Ref. Parameter Name Description
M2-Tag:1 Operating frequency Range
M2-Tag:1a Default epérating frequency
M2-Tag:1b Operating channels

(for spread spectrum systems)
M2-Tag:1c QOperating frequency accuracy
M2-Tag:1d Frequency hop rate
(for Frequency hopping [FHSS]
systems)
M2-Tag:te Frequency hop sequence
({for frequency hoppng (FHSS}
systems)
M2-Tag:2 Occupied channel bandwidth
M2-Tag:3 Transmit maximum EIRP
M2-Tag:4 Transmit spurious emissions
M2-Tag:4a Transmit spurious emissions, In-
Band
(for Spread Spectrum systems)
M2-Tag:4b Transmit spurious emissions, out-
of-band
M2-Tag:5 Transmit spectrum mask
M2-Tag:6a Transmit to receive turn around
time
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Ref. Parameter Name Description
M2-Tag:6b Receive to transmit turn around
time
M2-Tag:6¢ Dwell time or Transmit power on
ramp
M2-Tag:6d Decay time or Transmit power
down ramp
M2-Tag:7 Modulation
M2-Tag:7a Spreading sequence
(for direct sequence [DHSS]
systems)
M2-Tag:7b ChipTate
(for Spread Spectrum systems)
M2-Tag:7c Chip rate accuracy
(for spread spectrum systems)
M2-Tag:7d On-Off ratio
M2-Tag:7e Sub-carrier frequency
M2-Tag:7f Sub-carrier frequency accuracy
M2-Tag:7g Sub-Carrier modulation
M2-Tag:7h Duty cycle
M2-Tag:7I FM deviation
M2-Tag:8 Data coding
M2-Tag:9 Bit rate
M2-Tag:9a Bit rate accuracy
M2-Tag:10 Tag transmit modulation accuracy
(for frequency hopping [FHSS]
systems)
M2-Tag:11 Preamble
M2-Tag:11a Preamble length
M2-Tag:11bj Preamble waveform
M2-Tag:11c Bit sync sequence
M2-Tag:11d Frame sync sequence
M2-Tag:12 Scrambling
(for spread spectrum systems)
M2-Tag:13 Bit transmission order
M2-Tag:14 Reserved
M2-Tag:15 Polarization
M2-Tag:16 Minimum tag receiver bandwidth
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Ref. Parameter Name Description
M2-P:1 Who talks first
M2-P:2 Tag addressing capability
M2-P:3 Tag ID
M2-P:3a Ull length
M2-P:3b Ull format
M2-B:4 Reoad size
M2-IP:5 Write size
M2-IP:6 Read transaction time
M2-IP:7 Write transaction time
M2-IP:8 Error detection
M2-IP:9 Error correction
M2-P:10 Memory size
M2-P:11 Command structure and extensibility
6.2.3| MODE 2: Collision management parameters
Ref. Parameter Name Description
M2-A:1 Type

(probabilistic or
deterministic)

M2-A\:2 Linearity

M2-A:3 Tag inventory capacity

6.2.4| Modulation index

The modulation typerand index shall be fully described, including timing diagrams.

[6.1 and 6.2 shall be repeated for any additional modes (6.3 MODE 3... 6.n MODE n)]

7 Table-ofchara
ISO/IEC 18000
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Annex C
(informative)

Architectural views of logistic and distribution systems

C.1 Context

C.11

Logistics, sup
the means o
assemblies 3
delivery point
and parcel dg
system (a fur

CA1.2

This Informat

is typically to
a) Concept
b) Logical d
c) Objectid
d) Objectin
— Con
— App
C.1.3

In the majorit
is sometimes
database for

example a manifesty~or there may be a bi-directional exchange of data, or an interrogator in

interrogation
increase tran
available. Se

ply and distribution systems are an indispensable part of modern society. Such systems)p
f moving material and product to manufacturing systems, moving materials, components
nd product through manufacturing systems, and get product and physical items-to the
5. They also include delivery services for non manufactured items (such as airlingé baggags
livery systems). Such systems also manage returnable units, and provide information arou
ction that we have described "The Information Manager").

be found. In this Informative Annex, architecture is described'from the following perspectivg
Lal description

efinition

entification

teraction structure

hectivity and workflow architecture-(OSlI layers 1 - 6)

ication architecture (OSI layer,7 and above)

y of situations the'‘objective of the item identification process is to uniquely identify an item

described as_a-licence plate' technique where a unique identification may be referreq
additional information. There may be in addition the monologue transfer of additional da
where.all-or part of the available data may be accessed. The limits to such access may

Curity authorisation and encryption may form part of such data transfer.

ovide
, sub
r end
, post
nd the

ve Annex describes typical architecture views and contexts in-which RFID for item Managgment

S:

. This

to a
a (for
tiated
be to

saction efficiency, or the 'interrogator’ may only be authorised to access certain parts of th¢ data

C1.4

In some circumstances the position may be reversed and it may be for a moving vehicle or equipment to
identify a static or moving object, such as a location identifier, timestamp, customs clearance authorisation or
another moving vehicle or equipment (for example to provide a record of which tractor units a trailer has been
married with).
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C.1.5

In some cases it is necessary to protect the identity of an item, vehicle, equipment or load detail for reasons of
privacy or security. In these cases an Item Identification system shall provide an 'unambiguous identification'
that does not necessarily identify the true permanent identification of the vehicle or equipment. It may, for
example, identify a smart card temporarily located in an on board unit, or a temporary trip related identification.

C.1.6
It is important to remember, however, that the equipment used may provide the functions of more than one

entity, or indeed the entity may be performed by a combination of equipment (such as an interrogator plus an
antenpa)

C.2 [Conceptual Description

Figure¢ C.1 shows typical conceptual relationships of logistics/supply/distribution systems'at a high level.

- Goods Prowider

L Transport Inform ation Consignment

Receiver

Figure C.1 — The supply chain overview

Figurg € shows that logistics/supply/distribution chains involve/interface with most aspecty of modern
society. The defail (relevant actors, classes (objects), interfaces and interactions) depend on the perspective
from which they are viewed.

The following figures show the logistics/distribution/supply chain from the perspective of the key classes
shown in Figure C.1 and for particular logistic distribution systems (such as airline baggage distribution).

Figure C.2 shows the view from the view of the goods provider.
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Figure C.2 — The distribution/supply chain from the view of the goods provider
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The goods provider may simply be a distributor or agent, but may also be, or act in concert with, a
manufacturer. Manufacturing is a specific view of the logistic/supply chain. It is a view whose complexity is
often hidden from much of the supply chain, but examination shows not only external involvement, but a
complex internal logistic and supply chain requirement. Figure C.3 shows such a view.
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Figure C.3 — The logistics/distribution/supply chain from the view of the manufacturer
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Once manufactured, and placed through the hands of the goods provider, the item(s) to be delivered become
a consignment. Figure C.4 provides the logistics/distribution/supply chain, from the view of the consignment.

]
| Consignment
Goods Provider
--I Container
Information _"‘Iw,—"
¥ ¥
| Transport . Transport R
Oocumentation
| I
e rt hd
I'EnSIJ'.:' eans | g Transp N nt
[we hicle(s]) el
w
Journey
Returnable s
[
¥
Receiver

Figure C.4 —The distribution cycle from the view of the consignment

The objective

of the logistic/distribution/supply chain is the receiver. The receiver may be an end use
manufacturer

rora
or intermediary. Figure C.5 provides the chain from this point of view.
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