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CE RFID

Executive Summary

Work package 3 of project CE RFID deals with the topic of RFID standardisa-
tion. The main objectives of this work package are collection and analysis of
all kinds of RFID concerning standards. This especially includes:

e RFID frequencies and radio regulations,
e RFID communication standards,

e RFID data standards,

e RFID network standards,

e RFID safety standards and

RFID application standards.

The analysis of these standards shall take place with respect to overlaps, in-
consistencies, sector specific standards and gaps within standards. After the
analysis of different standards recommendations for European RFID, stan-
dardisation activities will be developed.

The aim of this document is to illustrate the working method of work package
3 and to reveal the results that were achieved.

During the project phase three workshops have taken place in order to collect
different standards, to settle up a standards database and to analyse collected
standards. Topics of these workshops were:

e Analysis and evaluation of available standards in the fields of radio
regulations, air interface standards and safety standards

¢ Analysis and evaluation of available standards and regulations in the
fields of RFID Data and Network Standards

e Analysis and evaluation of the available standards and regulations in
the fields of RFID applications.

During the analysis of the standards, following basic recommendations were
developed:

For the development of the European RFID market it seems necessary to sup-
port standardisation processes in the fields of radio regulations, air interfaces
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and tag data. Only a unification of pan-European regulations will be able to
strengthen co-operations between different standardisation bodies and the
position of European technology providers.

Another general recommendation is that fewer and broader accepted stan-
dards should be developed, while it should be easier to understand and work
with them at the same time.

According to standardisation processes, the co-operation between interna-
tional and national standard development organisations (SDO) should be sup-
ported. Also, the co-operation between ISO and EPCglobal has to be sup-
ported and improved. In general, the involvement of European standardisa-
tion organisations in international standardisation processes should be sup-
ported. The aim must be to take a leading role in the international standardi-
sation of RFID. Therefore, the involvement of SMEs should be supported. Fur-
ther, it will be important to develop licence free standards and to ensure an
easy access to standards. Standards that already are developed must be im-
proved continuously and should be applied internationally.

In the field of radio regulations the implementation of ERC/REC 70-03 annex
11B and the implementation of EC decision 2006/804/EC (11/2006) should be
mandatory in all European countries. This decision regards to the UHF fre-
qguency band. In order to harmonise the existing frequency landscape, it
seems to be helpful to work towards a single frequency authority in Europe.
Moreover, it would be very helpful for Europe if more frequency resources
would be available, especially for the UHF band. Currently, the United States
provide a band with 26MHz bandwidth for UHF applications, while in Europe
only 3MHz are available. For the HF band annex 9F11 is decisive. The imple-
mentation of this part should also be mandatory in all European countries. It
would be helpful to develop international accepted high performance stan-
dards.

For standards concerning air interface protocols the main recommendation is
to establish a uniform global standard for all industry sectors such as the
compatible standards ISO 18000-6c and EPC Gen2.

In the field of data and communication standards the interoperability of bar-
code and RFID should be ensured. Therefore, it should be ensured that a mi-
gration path from the existing barcode data flow to a corresponding RFID data
flow is set up and used.

Further suitable security methodologies should be developed, because differ-
ent application areas need a different level of security.
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Additionally, the development of standards for RFID combined with sensors
should be intensified.

Generally speaking, it would seem very useful if the development of applica-
tion guidelines as well as tools or methods for RFID applications would be ini-
tiated.
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1 Approach

This section describes the objectives of this report and the topics of this work
package. Methodology and structure of the work package are described. Fur-
thermore, this chapter gives several definitions and reveals why standards are
an essential part in technology processes.

The members of work package 3 are:
e FEIG ELECTRONIC GmbH, Germany
e EADS Deutschland GmbH, Germany

e RF-iT Solutions GmbH, Austria

For more than 35 years FEIG ELECTRONIC GmbH has specialized in contact-
less identification (RFID), door controllers and traffic sensor technology. FEIG
ELECTRONIC was established in 1970 and employs about 170 staff members.
The company is located in Weilburg, Germany. FEIG ELECTRONIC has many
years of experience in development within all business fields and focuses on
High Tech products in all divisions. Beyond it, FEIG ELECTRONIC is involved in
research and standards development in co-operation with universities, indus-
try organisations as well as industrial partners.

Within this work package, FEIG ELECTRONIC is responsible for standards ac-
cording to frequencies, air interfaces and safety.

Internet: www.feig.de
"

European Aeronautic Defence and Space Company (EADS) is Europe's prime
aerospace and Defence Company and the second biggest worldwide. In 2005
EADS revenues amounted 34.2 billion EUR. EADS employs more than 113,000
people at over 70 sites in France, Germany, Great Britain and Spain. EADS
Corporate Research Centre (CRC), with sites in Germany and France, provides
world-class research capabilities, which correspond to cross-business-units
interests. The research activities of EADS CRC Germany are: materials, struc-
tures and manufacturing, systems engineering, electronics, microsystems and
sensors, optronics, lasers and image processing, mechatronics and adaptron-
ics, structural dynamics and acoustics, passenger comfort and crew assis-
tance.

11
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Within the work package, EADS Deutschland GmbH is responsible for specific
standards for applications.

Internet: www.eads.net

#

RF-iT Solutions GmbH was established as an Infineon management buy-out in
2005; its activities cover RFID software and services. It produces RFID plat-
forms for system integrators. RF-iT Solutions GmbH implements reference
projects in strategic market segments. With technical services, such as stud-
ies, technology assessments, benchmarking, technology consulting and pre-
sales support, RF-iT Solutions forms the technical backbone for system inte-
grators.

Within this work package, RF-iT Solutions GmbH is responsible for data and
networking standards.

Internet: www.rf-it-solutions.com

CES & & T ) C*+ )

& ’

In the context of technologies and industries, standardisation means a proc-
ess of establishing a technical standard among competing entities in a mar-
ket, where this will bring benefits without hurting competition. A standard is a
rule or method that describes framework requirements, like the use of specific
system components and protocols.

This definition of a standard is based on the opinion of the members of work
package 3. ISO e.g. defines a standard more as a public good:

Standards are a vehicle for the sharing of knowledge, technology and good
practices: an essential component of the world-wide industrial and post-
industrial infrastructure supporting economic activities, societal needs and
more equitable opportunities — in other words, sustainable development.

During the past years RFID (Radio Frequency Identification) technology has
become a key ICT technology. Especially within the asset tracking segment,
which is pushed forward by logistics applications, a boom is expected. In this
fast growing technological environment there is a special need for harmonised
frequencies and a standardisation of communication protocols and data for-
mats.

12
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Despite Europe’s strong position in RFID applications and technologies there is
still a lack in formulating and enforcing standards. Through the deficiencies in
European unified standardisation, the USA is to be considered as decisive for
RFID developments and the definition of the basic infrastructure. Users and
vendors have agreed to work together in the proposed co-ordination action CE
RFID to improve the conditions of competition for RFID technology and its
further development in Europe. The activities of the project are aiming to
strengthen the RFID value chain in Europe and to rein-force the position of
European RFID vendors and RFID users as first-rate players in the most
promising RFID market. work package 3 cares about the topic of “"European
RFID standardisation” within the project CE RFID.

Nevertheless, the project is not trying to establish new RFID standards. On
the contrary, the working group will promote the harmonisation of European
RFID frequency regulations, data formats and will foster the European partici-
pation within international standardisation processes.

The strategic objectives of CE RFID are:

e to set up a sustainable network of RFID technology providers, vendors
and users,

e to coordinate the various activities of European industry and research
institutions in the field of RFID,

e to elaborate suggestions for an effective harmonisation of RFID related
frequencies and data standards,

e to provide recommendations for a European RTD policy on RFID, and

to support the European Commission to increase political awareness
and intensify activities for the enhancement of new technologies.

The standardisation of technologies and processes is quite necessary. Usually,
such actions are taken by governments, industries and consumers. Standards
generate a lot of benefits for stakeholders in industry and society. The most
important advance is the establishment of interoperability and compatibility.
Standards provide a level of assurance on compatibility of products, devices
and services with other existing or future developments. Benefits of stan-
dardisation processes are the removal of trade barriers as well as improve-
ments of safety and healthcare. Standards are clearly defining which attrib-
utes products shall have and which requests have to be carried out to serve a
market. This fact encourages companies to enter new markets and contrib-
utes to enhance competition. Economies of scale are facilitated by standards,
too. This has a very important impact on suppliers. Another advantage for

13
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both suppliers and users is the increasing of variety in products as well as the
possibility to control its growth at the same time.

Standards are crucial when goods are transported between companies. If a
certain company wants to exchange data to another company, even in case
the latter is located in another country, a secure and clear transmission by the
used transponder has to be guaranteed. Therefore, especially storage and
processing of data of passports cannot be possible without bilateral agree-
ments and standards.

The existence of radio regulations to rule the use of frequency bands and to
secure the coexistence with other radio devices and services also seems to be
very important.

In Europe the RFID industry has to deal with several problems caused by dis-
crepancies in standardisation. Still there is a large number of national and
sector specific RFID standards. RFID applications transmit by various fre-
quency bands. The UHF frequency band (865-868MHz) is not sufficient for
ensuring failure-free readouts. The results are frequency overlaps and data
collisions. The RFID sector lacks the total harmonisation that has been per-
formed for radio frequencies for mobile phones. Various member states still
operate legacy systems (applications based on older technologies) in frequen-
cies that are seminal for RFID technology. Due to the scarcity of frequencies
current EU regulations require a “listen-before-talk” hardware. This leads to
higher costs in the process of manufacturing and to more expensive systems.
Indeed, technology standards have been widely adopted, but not data stan-
dards. This can be a great danger and serious obstacle for the ongoing devel-
opment and interoperability of RFID technology. Because of missing manda-
tory rules and regulations there is a large humber of differing voluntary stan-
dards in the specific industry sectors. Interoperability problems between the
various industries are becoming apparent more and more because cross-
industry requirements usually play a minor role within a given industry. How-
ever, to fully exploit the technology’s potential, cross-industry and inter-
European standards have to ensure interoperability. The slow diffusion of
RFID technology also is a result of incompatible European data standards.

By participating in a standardisation process, the members of Work package 3
are trying to pay attention to these problems. The main objectives of this
work package are the collection and analysis of all important RFID standards
that can be found in Europe. This includes international standards as well as
local regulations of all different categories. The found standards can be sys-
tematised as follows:

e RFID frequency and radio regulations,

14
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RFID communication standards,
RFID data standards,

RFID network standards,

RFID safety standards and

RFID application standards.

The collected standards from different application fields were subdivided into
different types and categories. These categories are:

general standards,

EC legislation,

mandatory standards,

air interface standards,

reader interface standards,

data management interface standards,
data standards,

sensor standards,

application interface standards,
application standards,

information network service and interface standards and

guidelines.

Furthermore, collected information about current requirements and needs
from different application sectors such as retail, fast moving consumer goods,
logistics, pharmaceutical industry and healthcare, textile and garment indus-
try, libraries, automotive and defence industry was collected. The results of
this broad investigation are given in form of recommendations that should
promote the European RFID value chain and be further passed to the Euro-
pean Commission.

15
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The results of this work package are presented in different steps. This will
provide a wide and well-structured overview over results and state of the art.

One part of this report shows different standard development organisations.
These organisations act on an international, a European or just national level,
whereas within this report these organisations will be revealed as either gov-
ernmental or industrial.

A short description of the described organisation, their members and stan-
dardisation activities shall be given as well.

Another chapter will divide collected standards into different categories, de-
pending on the specific character of each standard. That is to say, that in
some cases a standard might be mandatory for everybody and implemented
by law, but it might be voluntary in form of guidelines or technical reports as
well. Further criteria for classification are the particular organisation that de-
veloped the standard and the concerned issue.

A third chapter elaborates prevailing standards independent of application. In
this chapter the most relevant standards for frequency bands, air interfaces,
health and safety, environment are described. Furthermore, this chapter
shows the most important EC directives concerning RFID.

In addition to this chapter there also is a section dealing with standards re-
lated to applications. This chapter uses the CE RFID reference model to pro-
vide an overview over different application fields and most important stan-
dards.

Very important topics for the rising RFID market are privacy and data protec-
tion. In a short section of chapter 3 (3.7) work package 3 also reveals the
most important standards for protecting data and privacy related to RFID. A
more detailed description of this issue can be found in the report of work
package 5.

A further chapter deals with intellectual property rights (IPR). IPR Models of
different organisations are given and the points of view of users, technology
companies and SMEs described. Further on, the influence of IPR on standardi-
sation is presented and recommendations for improving the current situation
were developed.

Last, but not least, there is a chapter describing and justifying recommenda-
tions to be passed on to the European Commission.

16
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The following subsection will describe the most relevant stakeholders for this
work package. Corresponding to the DoW, mainly the following standardisa-
tion bodies and industry organisations will be considered and will only be ad-
dressed explicitly within this report if necessary. Some of these organisations
have participated in this work package as additional contributors to take the
project to a successful conclusion. The most important stakeholders for work
package 3 are standard development organisations (SDOs). These are inde-
pendent if they are acting on an international, European or a national level.

e ISO/IEC

e ITU-T

e EPCglobal
) o

e CEN

e ETSI

e CENELEC

e GS1 in Europe

e DIN, BSI and other national organisations
¢ National representations of GS1 and EPCglobal

A description of these different standard development organisations can be
found in chapter 3.2.

Further relevant stakeholders for work package 3, contacted either for partici-
pation as additional contributors or reviewers of the report are listed in the
stakeholder list of WP3. This list divides stakeholders into different groups:

e RFID technology providers,
e RFID users,

e business associations,

17
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research and development,
governments and governmental organisations,
quasi-autonomous and non-governmental organisation and

standardisation organisations.

Within work package 3, most of these groups are presented as additional con-
tributors and have taken an active part in research.

18
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2 Methodology

This chapter describes the methodology of work package 3. In the first part it
shows the way the research was performed, which sources for information
were used and how results were achieved. The second part of this chapter
describes the criteria for the assessment of current standards.

—4% O &

At the beginning of this project, the findings of the projects COPRAS and NO-
REST have been reviewed and analysed. Both projects deal with processes of
standardisation. However, RFID standards have not been the central topic of
these investigated projects Nevertheless, the received results are of interest
for standardisation in general. This analysis provided a well-founded know-
ledge about characteristic working methods.

In the ensuing project stage three workshops have taken place. The project
partners met with additional contributors who are experts in different fields of
standardisation. The topics of the three workshops were:

e Workshop 1, September 20, 2006 in Weilburg / Germany

— Analysis and evaluation of available standards in the fields of
radio regulations, air interface standards and safety standards.

e Workshop 2, November 17, 2006 in Munich / Germany

— Analysis and evaluation of available standards and regulations
in the fields of RFID Data and Network Standards.

e Workshop 3, January 19, 2007 in Graz / Austria

— Analysis and evaluation of available standards and regulations
in the field of RFID applications.

Every workshop was organised as a presentation of its topic, a collection of
material, discussions and analyses.

The invited additional contributors were asked to deliver additional knowledge
concerning standards development organisations and different types and
categories of standards. Work package 3 tried to include organisations and
companies with more widespread knowledge as well as organisations and
companies with more specified knowledge. The aim was to achieve detailed

19
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and objective results and to cover all aspects of relevant standardisation is-
sues. The additional contributors were able to support the project not only
during workshops. During the complete time of the project different contribu-
tors were contacted and asked to provide their information. This method was
very successful because thus the members of work package 3 were able to
deliver a wide span of opinions on various topics.

In order to complement workshops and existing information, the additional
contributors were able to provide already conducted web research as well as
interviews and extensive networking. These activities had first started on an
internal corporate level of the project partners, and were later extended to
the complete CE RFID and external companies. These steps were performed
because they guaranteed an easy access and provided a well-founded and
widespread knowledge. Using this knowledge, external companies could be
contacted and information could be specified and supplemented.

The contacted external companies are listed in the Stakeholder list of work
package 3. The companies came from the following groups:

e RFID technology suppliers

e Manufacturer

e Solution provider

e System integrator

e RFID users (based at the RFID reference model)
e Logistical tracking & tracing

¢ Production, monitoring and maintenance

e Product safety, quality and information

e Access control and tracking & tracing of individuals
e Public services

e Business associations

e General

20
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SME

RFID and IT-specific

Research & development

Applied research

Legal and Social Science

Government and governmental organisations
International

European

National

Quasi-autonomous and Non-governmental Organisation
Data protection agencies

Consumer organisation

Standardisation organisations

International organisations

Business driven organisation

RFID

The members of work package 3 actively participate in various national and
international standardisation organisations and committees. The engagement
will still take place after the end of the project. The members of the work
package are committed in the following standardisation bodies and commit-

tees:

ISO SC31 WG3 - Conformance

— IS0 SC31 WG3 SG1 - Conformance RFID

ISO SC31 WG4 - RFID

21
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— IS0 SC31 WG4 SG1 - Application Interface Protocols
— IS0 SC31 WG4 SG3 - Air Interface Standards

e ETSI ERM TG34 - Radio regulations

e CEN TC 225 - AIDC Technologies

e AIM EMEA RFID Expert Group - Industry Association

e Kontiki — Industry Association

e DIN (Deutsches Institut fir Normung)

— NA 043-01-17-03 AK Travel Documents 043-01-31-04 AK RFID
for Item Management

e DKE (Deutsche Kommission Elektrotechnik, Elektronik, Informations-
technik)

- AK 731.0.9 RFID
e EPCglobal - Hardware Action Group
— Tag Label Reader Printer Performance
— Interoperability
— Testing and Certification

e EPCglobal - Joint Requirement Groups

Apparel, Fashion and Footwear Phase 2 Interest Group

JRG Data Exchange

Retail Supply Chain Industry Action Group

Surveillance Requirements Group (EAS JRG)
e GS1 Germany
— Steering Committee EPC/RFID

— Various Working Groups
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The analysis of the different standards shall allow the creation of supportive
standards for RFID, thereby allowing a controlled growth of the technology
and interoperability of systems throughout Europe. By doing this, collabora-
tive efforts can be coordinated, thus allowing the development of the technol-
ogy to advance further along the adoption curve and into European society.
To establish a specific technology it is important that there are several stan-
dards available on the market. But next to this, there is a danger of over- and
under-standardisation. Both might prevent the establishment and the success
of a technology. Especially in breakthrough environments and with immature
and rapidly developing technologies over-standardisation can hinder innova-
tion and under-standardisation can impede investment into the technology.
Under-standardisation can also force regulation to control social or environ-
mental effects resulting from improper standards.

There are a vast number of RFID-related standards and standardisation or-
ganisations. More than 250 standards describing RFID-related solutions have
been established by around 30 different organisations until today. This large
quantity of documents shows that RFID is of eminent advantage for a wide
range of applications in different industries, as can be seen in the RFID Refer-
ence Model. On the other hand it raises the question if too many standards
exist. In fact, if standards are worked out too early without well defined mar-
ket requirements, this leads to “dead” standards existing on paper, but not
used practically on a wide scale. Existing standards have been analysed forif
they are used, unused or replaced by new versions.

In general, the question may arise if there are too many standards represent-
ing a corset hindering innovation and investment. As RFID systems are radiat-
ing electromagnetic fields, it is obvious that specific rules have to exist to
avoid interference. The specific situation has been analysed for all existing
RFID systems especially in Europe.

The danger of ‘over-standardisation’ has especially been investigated for ap-
plication specific-standards.

All listed and described standards so far have been analysed in the same way.
First, every application field has been examined for existing standards. After
that, the by this means collected standards have been checked for usability.
Moreover, the entire standards were analysed in order to find possible lacks
and to verify that all standards together are covering the whole application
field. Lacking standards were identified in order to make use of the full poten-
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tial of the technology. Furthermore, it is necessary to check if there are com-
peting standards. In this case, it must be evaluated whether competing stan-
dards have different characteristics. If characteristics are different and con-
cerned standards thereby are specific to certain applications their existence is
justified. Nevertheless, it seems desirable to minimise the full extent of stan-
dards where possible. Therefore, the necessity for standards in different fields
and categories was evaluated, too.

Besides the consistence of all standards, the safety of users is another impor-
tant criterion. The user of a certain technology has to be protected from dan-
gerous radiations, voltages and currents. What is more, there have to be
standards to protect the privacy of users. The utilisation of person related
data must be regulated according to specific level of protection of individuals.
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3 State-of-the-art and Analysis
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Amongst other things, the projects COPRAS and NO-REST promoted by the
European Commission have also dealt with the topic of standardisation. Al-
though they have not specifically focussed on RFID standardisation, the re-
sults are of big interest for this project and the problems of RFID standardisa-
tion.

hBhP #

Information and communication technologies play a decisive role in today’s
world economy. ICT enables and triggers the reorganisation of business ac-
tivities and became relevant in all business domains during the last 20 years.
This led to a stronger collaboration between different organisations and a dif-
fusion of inter-organisational networks.

In the world of networked and linked organisations the process of standardi-
sation is an integral part and still becomes more and more important for the
evolution of the information societies in Europe. For this reason, the European
Commission founded the project NO-REST (Networked Organisations — Re-
search into Standards and Standardisation).

The objectives of the project are to investigate the applicability and dynamics
of standards in e-business and e-government sectors. Furthermore, guidelines
for tools should be developed to assess their performance and their impact on
networked organisations. In detail, this means the project will have to evalu-
ate various platforms for standards development. In doing so, the evaluation
will focus on standard developing organisations and the consortia’s ability to
adapt to the dynamics of changing environments. In addition, the effect of
implementations on different standards is examined. This includes issues of
backward compatibility, and how integrity of standards can be maintained
over time. Another objective is the development of a methodology for an a-
posterior performance assessment and an a-priori integrated impact assess-
ment of standards. This methodology is based on the understanding of evolu-
tion, dynamics, and applicability of ICT standards in networked organisations
in Europe.

The goal of the project is to apply new ideas by its framework for impact as-
sessment. Businesses and governments should be able to understand the sig-
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nificance of standards and to assess the essential role standards have for their
operations. To reach these goals, several general recommendations have

been developed during the project. These are outlined briefly in the following
scheme:

26

Provide a useful definition of what establishes an open standard:

— Potentially significant policy implications need a meaningful
definition that should be provided through the collaborative ef-
forts of all interested parties, taking into account the needs of
policy makers, ESOs, and users.

Revisit the distinction between SDOs and consortia:

— The number of major consortia and standard development or-
ganisations which have similar memberships, processes and IPR
regimes is rapidly increasing. The different standards have to

”

be checked according to “value”, “relevance” and “credibility”.
Improve co-ordination between ESOs and consortia:

— Achieve an adequately flexible and speedy transposition process
and a division of labour within the realm of consortia and the
ESOs’ New Deliverables.

Improve co-operation of ESOs in e-business standardisation:

— The current split between standardisation in “ICT infrastructure”
and “e-business” is unhelpful. It is quite necessary to improve
the co-operation and co-ordination between the organisations
involved.

Coordinate e-business and e-government standardisation:

— Similar requirements should be considered and different de-
mands should be taken into account.

Move away from the “user-supplier” or “direct users—indirect users” di-
chotomy

Determine policy-relevance of SDO deliverables

I\\

— An initial “white list” of types of deliverables relevant to policies
should be established. Furthermore, a thorough analysis of in-
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dividual SDO processes and other characteristics should be per-
formed.

e Encourage industry associations to act as "brokers”:

— The named associations should follow best practice guidelines.
They are best placed to particular actors, as these usually are
their members.

e Encourage SDOs to be open beyond their sectoral community

Some of these recommendations are not far away from recommendations that
were given by work package 3 of the CE RFID project. Both application fields,
i.e. e-business as well as RFID, have to deal with the problem that there is a
large number of different standard development organisations and according
to that a large number of different standards as well. Overlaps and inconsis-
tencies are the results. In general, both projects suggest strengthening co-
operations between different standard development organisations. Particu-
larly, there should be a closer collaboration between formal SDOs and user
and industry organisations.

USSR

The project COPRAS (Cooperation Platform for Research and Standards) is a
three-year Specific Support Action project in the EU 6th Framework Pro-
gramme. Its members are the European Committee for Standardisation, the
European Committee for Electrotechnical Standardisation (CENELEC) and the
European Telecommunications Standards Institute (ETSI), together with the
World Wide Web Consortium (W3C) and The Open Group. These Standardisa-
tion Organisations are all participating in the Information and Communication
Technology Standards Board (ICTSB) which is the coordinating forum for ICT
standardisation in Europe.

During duration of three years there were two core objectives that have been
followed by COPRAS. At first, the project wanted to provide projects in FP6
IST Calls 1 & 2 with individual support. Specially, the communication and co-
operation between them and standards organisations should be assisted.
There are two basic goals which had been defined by members of the project
COPRAS with respect to the impact of the Standardisation Action Plans. The
target was to generate six tangible contributions to on-going standardisation
work in total. This concerns technical specifications, the establishment of a
new constituency, or contributions to increase the deployment of an existing
standard. Further on, the results and experiences of the standardisation work
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are to be published in a set of ten so-called “case study brochures”. These
brochures aim to support future projects building an interface to standardisa-
tion into their project plans.

Moreover, a set of standardisation guidelines are to be developed. These
guidelines shall help projects in subsequent calls and Framework Programmes
to contact the right standards organisations and to build an interface to stan-
dardisation into their project proposals and work programmes. The coopera-
tion with other projects, as well as their usage of standardisation guidelines
was essential for COPRAS to achieve its goals so that the communication of its
objectives and results played a vital part in the project’s strategy.

Generally spoken, the project was able to reach its goals. Individual subordi-
nate projects managed to generate impact in standardisation processes
across at least 10 different areas, addressing standards organisations partici-
pating in COPRAS, in the ICTSB, and even on a global level. These subordi-
nate projects shall be described briefly as follows:

e Embedded Systems Cluster:
Creation of a new working group within the Java Community Process
(JCP) that adopted HIJA project results as basis for a new safety-
critical standard for the Java programming language.

e SIMILAR:
Promotion of UsiXML as a new standard in W3C.

e GRID Cluster:
Establishment of a new Technical Committee in ETSI, working towards
a first set of specifications for new GRID standards.

e e-Learning Cluster:
Dramatic increase of the number of “Units of Learning” produced using
the IMS Learning Design standard specification.

e TALK:
Creation of a constituency in W3C around the advanced research tech-
nologies developed within the project.

e POLYMNIA:
Submissions to the W3C Semantic Web Deployment Working Group

e TEAHA:
Submission of several UPnP contributions to the Home Gateway Initia-
tive (HGI)

28



CE RFID

e Call 5 CWE Cluster:
Formalising the process for establishing a common cross-architecture
as a new industry reference for use in building collaborative working
tools and applications

e EUAIN:
Creation of CEN/ISSS Workshop on Accessible Document Processing.

e MediaNet:
Contribution to a reference architecture to IETF; contributions to the
DSL Forum as well as to ETSI TISPAN on Video over IP.

During its active work COPRAS produced a set of “case study brochures”. The
brochures have the goal to communicate the results of individual projects
which were achieved by the execution of the Standardisation Action Plans.
Further on, the experiences of projects collaborating with standards organisa-
tions were explained. The following brochures were developed and published:

e ENTHRONE - Standardisation of technologies for the audio-visual chain

e GANDALF - Standardisation of combined wired and wireless technolo-
gies

e UNFOLD - Standardisation of e-learning technology for Europe

e HIJA - New programming standard for safety-critical embedded sys-
tems

e MediaNet - Standards that ease exchange of digital audio-visual con-
tent

e TEAHA - Interconnecting standards for home appliances and audio-
visual applications

e TALK - Standardisation of multimodal dialogue context formats
e Telcert - Standards for interoperability of eLearning systems

e POLYMNIA - Improving personalized content detection in audio-visual
standards

e COSPACES - Standardisation of a reference architecture for collabora-
tive work
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e EUAIN - Standards for accessibility of digital information for disabled
citizens

During its progression, the members of COPRAS came to the following main
conclusions:

Generally spoken, standards establish a bridge between research results and
the implementation of innovative products. Standardisation is therefore an
essential component for boosting innovation.

The current pace of technological development forces standardisation and
research to proceed in parallel; starting standards activity as early as possible
provides better chances for being successful.

There are still many barriers for projects participating in standardisation, such
as membership fees or confidentiality rules; also more tools are needed to
find the right standards organisation and to determine the differences be-
tween various bodies.

Competition between standards organisations forces the latter to put more
effort into marketing, specifically towards the SME community.

Interfacing with standardisation remains an important aspect in FP7. Addi-
tional measures and the continuation of COPRAS’ efforts are needed to bring
European research and standardisation closer to each other and to reinforce
Europe’s position as a leading provider of technologies for the global informa-
tion society.

Because of these conclusions COPRAS has developed a set of guidelines to
help projects to already build their standardisation activities into their initial
project proposals. The guidelines allow the projects to exploit their research
results to their maximum potential. The guidelines can be found at
www.copras.org. There the benefits of standardisation for different projects
are shown and help whether a project should plan to interface with standardi-
sation or not is available. Also, an overview of the most common processes in
standardisation is provided.

The project COPRAS divided different existing standards in a large number of
categories which are also found to be very useful for RFID Standards. There-
fore, they were taken up by work package 3 and enhanced. The categories
are:

e Fundamental standards

— concerning terminology, conventions, signs and symbols, etc;
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e Test methods and analysis standards

— measuring characteristics such as temperature or chemical
composition;

e Specification standards

— defining the characteristics of a product or service and their
performance thresholds, e.g. inter-changeability, health and
safety;

e Organisation standards

— describing the functions and relationships of a company, as well
as elements such as quality assurance, maintenance, or pro-
duction management, etc.

Moreover, the project tries to show the advantages and benefits of standardi-
sation for different involved groups in order to convince them to take an ac-
tive participation in standardisation. This is an aim of work package 3 as well.
The groups are:

e industry, service providers and SME companies,

e academia, research institutes and professional bodies,
e governments and public authorities and

e consumers and society.

COPRAS also addressed the topic of organisations approaches and their deliv-
erables and results. It is useful to divide different organisations in different
groups according to their deliverables, members and tasks. One group in-
cludes public standards organisations, while others include industry consortia
and trade organisations. Industry consortia usually address only specific ele-
ments within standardisation processes, for example: one organisation may
concentrate on the development and maintenance of the actual specification,
while others may be involved in developing implementation guidelines, refer-
ence implementations or test and certification procedures. A differentiation of
standard development organisations and their deliverables is also useful for
RFID standards and was also done by work package 3.

Intellectual property rights (IPR) also is an important topic within the field of
standardisation. Sometimes there are different rules between the standards
organisations with respect to confidentiality and intellectual property rights.

31



CE RFID

On the one hand there are organisations that may work under an IPR regime
offering their contributors opportunities for exploiting standardised technology
through licensing. On the other hand there are organisations that require its
members or participants to submit their contributions and technologies for
free.

Usually, the work done by a standards body and most standardisation proc-
esses as well is open, i.e. documents discussed are accessible to all members
of all organisations and in principle considered being in public domain. Never-
theless, special mechanisms exist to keep contributions confidential or to dis-
cuss issues in a confidential environment.

Work package 3 also deals with the topic of IPR. A more detailed explanation
will follow in chapter 3.6.

b S *

Standard development organisations (SDOs) play a major role in respect of
the design and relevance of international and national RFID standards and
regulations. Therefore, it is not surprising that a large number of organisa-
tions exist. There are international organisations as well as national organisa-
tions, each with different tasks. Some of them, like ITU, are basic rules set-
ting organisations. Others only have some specific tasks. They give recom-
mendations and guidelines deal with local regulations or specify some special
aspects of a topic. The members of these organisations come from different
sectors. For example, EPCglobal is an organisation whose members are com-
ing from the industry. On the other hand, the FCC is an organisation working
for the US government. According to their responsibilities, their members and
the type of standards they develop, SDOs can be divided into three major
subgroups:

e basic rules setting organisations,
e formal RFID standard development organisations and
e user and industry organisations

The aim of this chapter is to describe the most important organisations in ref-
erence to the standards they develop. For each listed organisation information
will be given about members (industry, public institutions, governments, us-
ers), subjects and the kind of standards that are developed.

After a short description of the characteristics of the most important standard
development organisations dealing with RFID standards the process of stan-
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dardisation will be described, too. This chapter also gives an overview of the
European standardisation organisations in the context of international and
national organisations.

h—4 0 & S ") *

RFID standard development organisations can be divided in three different
types. Depending on the specific standards and regulations organisations de-
velop, their members, fields of activity and responsibilities can be classified
in:

e basic rules setting organisations,
e formal RFID standard development organisations and
e user and industry organisations.

Basic rules setting organisations like the ITU or the European Parliament have
a decisive and groundbreaking role. Standards developed by these organisa-
tions usually serve as basis for mandatory and harmonised standards. Some-
times they even become a law. These organisations discuss and coordinate
the basic regulations of global telecom networks and services. All other stan-
dards are oriented towards these laws and are based on these rules. Basic
rules setting organisations are usually operating on an international level.

Formal RFID standard development organisations are operating on different
levels. ISO or ETSI, for example, are international acting organisations, while
organisations like DIN, AFNOR or BIS only develop standards for the use on a
national level or on a specific topic. Formal RFID SDOs use the laws and regu-
lations made by basic rules setting organisations as a starting point for their
work. With their standards they define the specifications of a system and the
environment around it.

User and industry organisations usually are subscriber-driven organisations.
The developed standards are oriented on interests and requirements of the
industry. Standards developed by user and industry organisations are gener-
ally voluntary. The most important organisation on this sector is EPCglobal.
EPCglobal tries to press ahead the development of industry-driven standards
for the Electronic Product Code (EPC). Standards developed by users and in-
dustries usually describe details of communication protocols and applications.
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ISO (International Standardisation Organisation), IEC (International Electro-
technical Commission) and ITU (International Telecommunication Union) are
international standardisation organisations. They collaborate to coordinate the
implementation of international standards. The headquarters of all three or-
ganisations are located in Geneva/Switzerland. The principal activity of ISO is
the development of technical standards. ISO standards are well-known
worldwide and have an important economic and social reputation. The IEC
prepares and publishes international standards for all electrical, electronic and
related technologies. These are to be used as a basis and reference for na-
tional standardisation as well as international tenders and contracts. An inter-
national cooperation for all questions and matters concerning electro-technical
standardisation is promoted by its members. In ITU public and private sector
meet in order to discuss and coordinate global telecom networks and services.
The activities of ITUs subgroups cover many aspects to improve the telecom-
munication infrastructure within the developing world.

CEN, CENELEC and ETSI are the three public European standardisation or-
ganisations. Each of these organisations communicates with its super-
ordinate global organisation. CEN is a private non-profit organisation. Since its
foundation in 1961 its twenty-nine national members work together to de-
velop voluntary European standards (ENs) in various sectors. CEN standards
are tended to build a European internal market for goods and services and to
position Europe within the global economy.

CENELEC was created in 1973 as an union of the two former European organi-
sations CENELCOM and CENEL. The members of this non-profit organisation
are the National Electro-technical Committees of 30 European countries and
eight National Committees from neighbouring countries. The process of stan-
dardisation is oriented on requests by the market and harmonized standards
in support of European legislation. The standards are voluntary.

ETSI is officially responsible for the development of standards for Information
and Communication Technologies (ICT) within Europe. The 655 members of
ETSI come from 59 countries all over the world. The members are no formal
organisation but companies from different sectors: manufacturers, network
operators, administrations, service providers, research bodies and users. The
standards are close to market needs. The prime objective of the organisation
is to support the global harmonisation by providing a forum in which all play-
ers can participate actively.

Several national bodies like AFNOR (Association francaise de Normalisation),
BSI (British Standards Institution) and DIN (Deutsches Institut fir Normun-
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gen) also contribute various standards with a wide impact. AFNOR was
founded in 1926 and has a membership of approximately 3,000 companies. It
controls the central standardisation system consisting of 31 sector-based
standardisation offices, public authorities and 20,000 experts. AFNOR is the
French member of CEN and ISO and responsible for all the tasks assigned to
France in this respect. BSI British Standards is the UK's National Standards
Body (NSB.) It represents the economic and social interests of the UK across
all European and international standards organisations and develops business
information solutions for British organisations of all sizes and sectors. The
industry and several governments work together with BSI to facilitate the
production of British, European and international standards. The German In-
stitute for Standardisation (DIN) was founded in 1917. It is a registered asso-
ciation. Since 1975 DIN has been assigned by the German government to
represent German interests as the national standards body at international
and European level. The members of DIN are from manufacturing industries,
consumer organisations, commerce, the trades, service industries, science,
technical inspectorates and the government. DIN Standards have a large in-
fluence on the economic performance. The standardisation work is done by
26,000 extern experts who are operating in more than 4,000 different com-
mittees.

International [Se IEC Imu
European CEN CENELEC ETSI
National AFNOR UTE Companies
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SDOs developing radio regulations play an important and decisive role. Usu-
ally, radio regulations and air interface standards are mandatory. Very often
there is a legal obligation for an execution of these regulations. Many other

standards are only voluntary.

In Europe there are four major responsible organisations for radio regulation,
which work together on several stages. These four organisations are the ITU,
CEPT / ECC, ETSI and the EU.

The International Telecommunication Union (ITU) is an international organisa-
tion headed by the UN. At ITU governments and members of the private sec-
tor meet to discuss and coordinate global telecom networks and services. Its
members are engaged in different fields of standardisation: policy-making and
regulation of telecommunication, network operators, equipment manufactur-
ers, hardware and software developers, organisations for regional standards
and financing institutions. ITU’s activities, policies and strategic direction are
determined and shaped by the industry it serves. Its internal organisation is
as following:
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On the plenary level there are three different institutions: The WRC, WW Ad-
ministration and the Study Groups (SGs).

The World Radiocommunication Conference (WRC) takes place every three
years. During the conference radio regulations, international treaties govern-
ing the use of radio-frequency spectrums as well as the geostationary-satellite
and non-geostationary-satellite orbits are reviewed and revised (only if neces-
sary). An agenda determined by the ITU Council is the basis for revision. Un-
der the terms of the ITU Constitution, a WRC can:

e revise radio regulations and any associated assignments on frequen-
cies and plans for allotment;

e address any radiocommunication matter of worldwide character;

e instruct the board for radio regulations and the Bureau for radiocom-
munication and review their activities;

e define questions for studies by the Radiocommunication Assembly and
its Study Groups in preparation for future Radiocommunication Confer-
ences.

The second institution is the Worldwide Administration. This part of the ITU is
in contact with CEPT/ECC.

The third institution on the plenary level is the Study Groups. In these differ-
ent Study Groups more than 1,500 specialists, from worldwide telecommuni-
cation organisations and administrations participate. The work of the Study
Groups concerns about following topics:

e drafting technical bases for radiocommunication conferences,
e developing draft recommendations and
e compiling handbooks.
Following Study Groups are currently working for ITU:
e Study Group 1 (SG 1) - Spectrum management
e Study Group 3 (SG 3) - Radio wave propagation
e Study Group 4 (SG 4) - Fixed-satellite service

e Study Group 6 (SG 6) - Broadcasting services
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e Study Group 7 (SG 7) - Science services

e Study Group 8 (SG 8) - Mobile, radio determination, amateur and re-
lated satellite services

e Study Group 9 (SG 9) - Fixed service

e Coordination Committee for Vocabulary (CCV)
e Conference Preparatory Meeting (CPM)

e Special Committee (SC)

The most important Study Group in the field of radio regulation is Study
Group 1 - Spectrum Management. This Study Group develops principles and
techniques for effective spectrum management. Furthermore, it provides as-
sistance to developing countries in cooperation with the Telecommunication
Development Sector.

Study Groups are divided in different working subgroups (WGs), which per-
form studies on analyzing and formulating different types and needs of stan-
dards. Such studies are carried out in response to specific questions concern-
ing inter-service sharing and compatibility issues which have to be approved
by the plenary SG1 group. The results delivered by these work groups result
in ITU-R reports or recommendations.

The second organisation for radio regulation is CEPT/ECC. 47 administrations
are members of the CEPT. Within the CEPT, the ECC operates with several
management groups. The major ones are FM Frequency Management, SE
Spectrum Engineering and RA Regulatory Affairs. The group Frequency Man-
agement deals with regulations and frequency decisions while the group Spec-
trum Engineering defines compatibility and sharing between different services
and the SRDs. If necessary, they will perform studies on different topics of
interest and conformity to other regulations.

There are different working groups headed by FM and SE. There, administra-

tions, industries, ETSI and other organisations like radio astronomers, organi-
sations concerning satellites and weather satellites work together for amend-

ing radio regulations in order to introduce new technologies or to avoid harm-
ful interferences.

An important organisation for SRDs is the Short Range Device Maintenance
Group (SRDMG). It reports to the plenary group Frequency Management and
deals with the development of frequency regulations for SRDs. SE24 is the
relevant working group for SRDs of SE, Spectrum Engineering and carries out
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necessary compatibility studies between different frequency user groups.
SE24 issues technical reports that result in changes for the radio regulations
by the FM.

Results delivered by CEPT/ECC are so-called ECC Recommendations and ECC

Decisions. ECC Recommendations and Decisions from CEPT/ECC are not man-
datory for CEPT countries or administrations. A number of SRD frequency rec-
ommendations of the ERC/REC 70-03 are accepted in other parts of the world
and countries.

ETSI is a radio standardisation organisation for short range devices (SRD). IN
ETSI ERM deals with SRD standards and standards for other radio systems.
There are some 40 Task Groups (TG) under ETSI. ETSI is the most important
TGs concerning radio regulation TG28, TG34 and TG 31A, TG31B and TG31C.
These are designed for Short Range Devices, including RFID and the Ultra
Wide Band (UWB). Deliverables from ETSI are so-called ETSI standards and
technical reports or System Reference Docs (SRDocs).

Moreover, the EU plays a very decisive role in the field of radio regulations.
The EU addresses EU policies regarding telecommunication field frequency
and issues EC directives. These policies are worked out by the RSPC (Radio
Spectrum Policy group). RSCOM (Radio Spectrum Committee) implements
these policies in co-ordination with the CEPT/ECC.

Relevant actions are first defined by the RSCOM by using questionnaires and

workshops. After this, the RSCOM formulates mandates to the CEPT for issu-
ing or amending radio regulations for new technologies; then, mandates are

issued for harmonised ETSI and/or CENELEC standards. EC mandates define

the type of deliveries and the schedule for creation or amendments, e.g. ECC
Decisions and ETSI standards. ECC decisions are reviewed by the RSCOM. EC
decisions on the basis of the ECC reports and decisions are published for im-

plementation in all member states. EC decisions are law and must be imple-

mented according to the schedule defined in the EC decisions.

The EC R&TTE Directive regulates the market access for telecommunication
products considering the national radio regulations for different radio fre-
quency regulations and ETSI radio standards. The R&TTE has defined several
essential requirements for placing products on the market. These essential
requirements must be met by products placed on the market either meeting
harmonised ETSI standards, by tests conducted by notified bodies or by as-
surance of the manufacturers in the form of a CE self-declaration to meet the
essential requirements imposed by the R&TTE.
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This chapter describes the process of developing a standard. As an example
the development of an ISO standard is used. Of course each standard devel-
opment organisation defines its own development process, but the approach
and the used principles are usually the same and very similar. In general all
developed standards are reviewed after a certain period of time by the or-
ganisation who created it, e.g. IATA annual reviews all standards.

1 LI -") 3

If a business or industry sector detects that a standard for a special applica-
tion or technology is missing, the requirement is reported to one of ISO’s na-
tional members. The national member proposes the requirement to the whole
ISO. If the new work item is accepted, it is assigned to an already existing
technical committee. The item will only be arranged, if there is a clear market
that requires the standard.

! 1 s # 3

Besides pure technical considerations the standardisation process is influenced
by additional market forces. In case a new product, system or technology can
achieve significant market penetration, it is called a de-facto standard. This is
independent from the existence of a formal standard.

In the history of RFID some products have somehow achieved the status of a
de-facto standard. From the nineteen-nineties on many system integrators
chose MIFARE® as the preferred product to support access control and ticket-
ing. When ISO started the standardisation activities for contactless smart
cards, MIFARE became the basis for the ISO/IEC 14443 protocol. As the mar-
ket then was not big enough to justify the MIFARE@ protocol as the only solu-
tion, and a second solution was promoted by CALYPSO, a consortium initiated
by the Paris transit operator RATP, the standardisation process at ISO ended
up with two solutions finally. ISO/IEC 14443A and ISO/IEC 14443B. It is ob-
vious that this has not ended up with the theoretically achievable best solu-
tion.

A second example of how standardisation processes are controlled by market
mechanisms can be described in the evolvement of the EPCglobal standards.
When the MIT AutoID Center started to define standards for the identification
of items and transport units, two available products developed by two Ameri-
can companies where chosen as the reference. Matrics Inc. and Alien Tech-
nologies have developed RFID products and were in the initial phase to pene-
trate the market. The nomination of their products as AutoID standards in-
creased their chance to achieve de-facto standard level significantly. Finally
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the fast growing consortium of potential RFID end users and industry players
started to define a new Air Interface Protocol standard based on user re-
quirements. It is known as the EPCglobal UHF Classl Gen2 protocol. The Ma-
trics Protocol represents Gen0O and the Alien protocol represents Genl. Both
are not used any more. They were not able to fulfil the user requirements on
a world wide basis.

Both examples show that standardisation does not mean, that the best tech-
nical or most economic solution results in the standards. It can be seen also,
that active participation in standardisation processes can influence the market
penetration of specific products significantly.

It is essential that European companies keep the lead in technical innovation
and target to develop solutions having the potential to become de-facto stan-
dard worldwide. In addition, active participation of European shareholders in
standardisation organisations assures the evolvement of de-facto standards
fulfilling the ethical rational of the Europeans.

! I T 3

The work on standards performed by ISO is done by technical committees.
Members of these committees are experts from the industrial, technical and
business sectors, who have an immediate requirement for the standard.
Sometimes these experts are joined by others with relevant knowledge, such
as representatives of government agencies, testing laboratories, consumer
associations, environmentalists and academic circles. All experts participate
as national delegates, who are sent by the national ISO member standardisa-
tion organisations. According to ISO rules, the national standardisation or-
ganisation is expected to coordinate industry needs and interests in the stan-
dards under development as well as to present a consolidated, national (con-
sensus) position to the technical committee.

1 * . & 3

The governance of standards is an important topic in international RFID stan-
dardisation activities. If some or even one company rule a standards devel-
opment organisation it would be easy for them to implement their technolo-
gies into a standard. This is a special problem if the company claims Intellec-
tual Property Rights on this technology. Everybody who wishes to release a
product which conforms to the standard must pay for it. In that way addi-
tional market barriers and hindrances for competitors are created. This can
lead to the fact that the development and growth of a complete technology
can be hindered and deferred.
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The aim should be to avoid the governance of standards and standardisation
bodies. Therefore the different standards development organisations have to
be free and open for everybody. Each company must get the possibility to
participate and discuss in the different organisations and committees. One
example of a formal standardisation organisation at a European level, which
allows the effective development of standards by offering participation for
companies, is ETSI as it is designed to allow an open level of participation for
companies in the development of standards. In that way it can be ensured
that there are no anti-competitive advantages for the organisations which are
ruling the different SDOs.

Currently there is a danger of governance of standards, because not all or-
ganisations are open for everybody. In some standards like EPC Classl Gen2
a governance of standards has partly occurred. Companies are claiming that
their IPR are touched by these standards. To improve the general situation,
guidelines on licensing conditions for standards related to IPR should be de-
veloped.

- =)
In the first step the technical committee and all delegated national experts
meet to discuss, debate and argue until they reach consensus on a draft
agreement. This Draft International Standard (DIS) can be commented and
balloted. If the draft version is accepted in the voting, the standard or possi-
ble modifications of the standard are circulated to the ISO members as a Final
Draft International Standard (FDIS). If the following final vote is positive
again, the standard is published as an International Standard. In conclusion
one can say that an International Standard is the agreement between the
member bodies of ISO.

The process of standard development can be divided in six different stages:
1) Proposal stage
2) Preparatory stage
3) Committee stage
4) Enquiry stage
5) Approval stage

6) Publication stage
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Standards development processes and deliverables

m Deliverables
NP

(new work temproposal)
First CD (Committee dratt)

Building expert

CONSENSUS or ISO/PAS (Publicly

Avallable Specification)

DIS of ISOITS (Technleal
Specification)

ISOITR (Technical Report)
for non-normative
documents

Consensus bullding
wilhin TC/SC

Final teat for procassing
as FDIS (final dratt
International Standard)

Enquiry on DIS
(draft International Standard)

«, Final text
Formal vote on FOIS of International
Standard

(proof check by secretariat)

™ IS0
Publication of International
STAGEG e I Standard
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The first stage in the development of a new International Standard is the Pro-
posal Stage. During this time it must be confirmed that a particular Interna-
tional Standard is needed. If the need is successfully confirmed, a new work
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item proposal (NP) is submitted. The members of the responsible TC/SC vote
about the work item either to include it into the programme of work or to
dismiss it. To include the work item into the programme of work, the majority
of the TCs/SCs P-members has to vote in favour of the item. Additional at
least a minimum number of five P-members have to declare their commit-
ment to participate actively in the new project. If five or even more members
are willing to participate in the project, a project leader who is responsible for
the work is appointed.

h—%2%— * -, ) 0 *

In the second stage the TC/SC sets up a working group of experts to develop
a working draft. The working draft is considered and modified until the ex-
perts of the working group are sure that they found the best technical solution
to the addressed problem. If the expert group has finished their work on the
draft version, it is forwarded to the working groups’ parent committee for the
consensus-building phase. Because of this process the developed paper is
also-called a committee draft. Alternately to the committee draft the results
can be published as a PAS - Publicly Available Specification. A PAS is only
valid for a period of three years. After a time of three years the P-members of
the TC/SC have to vote again about the PAS and to confirm it or to dismiss it.
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The ISO Central Secretariat registers the first committee draft as soon as it is
available and distributes it for comments and if necessary a voting of the P-
members. Successful committee drafts are considered and modified until a
consensus is reached on the technical content within the TC/SC. After a con-
sensus has been attained, the document is submissed as a Draft International
Standard (DIS) or a Technical Specification. Non normative documents be-
come a Technical Report.
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The ISO Central Secretariat forwards the Draft International Standard to all
ISO member bodies. Within a period of five month the member bodies have
the possibility to comment this draft version and to vote about it. If a two-
third majority of the P-members vote in favour of the Standard and at least
not more than a quarter of the votes are negative, the Draft International
Standard is approved as a Final Draft International Standard (FDIS). If the P-
members vote against the Standard, the document is given back to the TC/SC
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for further studies and modifications. The revised version of the text will be
circulated again for comments and voting as a new Draft International Stan-
dard.

h—H245 * 5 ) . =

In the fifth stage the Final Draft International Standard is forwarded by the
Central Secretariat to all ISO member bodies for final Yes/No vote. If there
are still technical comments coming in immediately before the vote they are
registered for consideration during a future revision of the International Stan-
dard. The vote has to take place within a period of two month. The text is
approved as an International Standard if a two-thirds majority of the P-
members of the TC/SC are in favour and not more than one-quarter of the
total number of votes cast are negative. If the members vote against the
standard, the text is given back to the TC/SC for reconsideration.
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In the final stage the accepted FDIS is sent to the ISO Central Secretariat,
which publishes the text as an approved ISO International Standard. After a
period of three years, beginning with the publication of the standard, all In-
ternational Standards have to be reviewed. A review by all ISO member bod-
ies has to be done every five years. During the review the TC/SC decides,
whether the International Standard should be confirmed, revised or with-
drawn.

h—%5S ! &
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The following table shows standard development organisations (SDOs) as well
as Committees, which are relevant for RFID standardisation.

7 " * *

European Parliament Europe

and Council

ITU International Telecommunication Union Global

ITU-R International Telecommunication Union: Global
Radiocommunication Sector

% 7 " * %
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CENELEC European Committee for Electrotechnical Stan- Europe
dardisation

CENELEC Electromagnetic fields in the human environ- Europe

TC106X ment

CEN European Committee for Standardisation Europe

CEN TC183 Waste Management Europe

CEN TC225 AIDC technologies Europe

CEPT European Conference of Postal and Telecommu- | Europe
nications Administrations

ETSI European Telecommunications Standards Insti- Europe
tute

ICNIRP International Commission on Non-Ionizing Ra- Global
diation Protection

IEC International Electrotechnical Commission Global

IEC TC106 human exposure, assessment of electric, mag- Global
netic and electromagnetic fields

ISO International Organisation for Standardisation Global

ISO/IEC JTC1 | Cards and personal identification Global

SC17

ISO/IEC JTC1 | Automatic identification and data capture tech- Global

SC31 niques

ISO TC23 Agricultural electronics Global

SC19

ISO TC46 SC4 | Information and documentation - Technical in- Global
teroperability

ISO TC104 Freight containers Global

ISO TC 104 Freight containers - Identification and Communi- | Global

SC4 cation

ISO TC122 Packaging Global

ISO TC204 Intelligent transport systems Global

- " ) *
8 o =
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AIAG Automotive Industry Action Group Global
AIM global Association for Automatic Identification and Global
Mobility

ATA Air Transport Association USA/Global

AWWA American Water Works Association USA

EDItEUR International Group for Electronic Commerce | Global

in the Book and Serials Sectors
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EHIBCC European Health Industry Business Commu- Europe
nications Council

EPCglobal Electronic Product Code Global

Eurocode IBLS International Blood Labelling Systems (Int. Global

(Eurocode ISBT) | Society for Blood and Transfusion)

IATA International Air Transport Association Global

ICAO International Civil Aviation Organisation Global

IEEE Institute of Electrical and Electronics Engi- USA/Global
neers

JIAG Global

MIL Military Standards USA/Global

Odette Organisation for Data exchange by Tele Global
Transmission in Europe

SAE Society of Automotive Engineers Global

SEMI Semiconductor Equipment and Materials In- Global
ternational

STANAG NATO Standardisation Agreement NATO

UPU Universal Postal Union Global

VDI Verein Deutscher Ingenieure German
8 o *
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AFNOR Association Francaise de Normalisation France

ANSI American National Standards Institute USA/Global

BSI British Standards Institution UK/Global

DANSK Danish Standards Dansk

DIN Deutsches Institut fir Normung e.V. German

DKE Deutsche Kommission Elektrotechnik German

ELOT Hellenic Organisation for Standardisation Greece

FCC Federal Communications Commission USA (South Amer-

ica, Asia)

International Affairs | Telecommunications Bureau Japan

Department

MII Ministry of Information Industry China
2 1 )" &8 " "o
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The European Parliament is the only directly-elected body of the European
Union. It has 785 members representing all citizens from the 27 member
states of the European Union. The members are elected once every five years
by the 492 Million citizens entitled to vote. The European Parliament has an
active role in the European legislation. Many new European laws are made
jointly by the Parliament and the Council of Ministers, which represents the
member states. The work in each sector is done by specialised committees.

The STOA (Scientific Technology Options Assessment) is the Parliament's own
Scientific and Technological Options Assessment unit. STOA is an official or-
gan of the European Parliament, but its work is carried out in partnership with
external experts. In the field of RFID, STOA currently cares about the topic
"RFID in the everyday life of Europeans: a citizen's perspective on Ambient
Intelligence".

Internet: www.ec.europa.eu/index_en.htm
h—%5%Pph— 8

The International Telecommunication Union has its headquarter in Geneva,
Switzerland. It is an international organisation where governments and the
private sector meet each other to discuss and co-ordinate global telecom net-
works and services. The members of ITU are coming from different sectors:
telecommunication policy-makers and regulators, network operators, equip-
ment manufacturers, hardware and software developers, regional standard-
making organisations and financing institutions. ITU’s activities, policies and
strategic direction are determined and shaped by the industry it serves. The
organisation is divided in three different sectors:

e Radiocommunication (ITU-R),
e Telecommunication Standardisation (ITU-T) and
e Telecommunication Development (ITU-D).

The activities of these three groups cover many aspects of telecommunica-
tion, from setting standards that facilitate seamless interworking of equipment
and systems on a global basis to adopting operational procedures for the vast
and growing array of wireless services and designing programmes to improve
telecommunication infrastructure in the developing world.
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Internet: www.itu.int
th—%5%PB% 8t#

The ITU-R (International Telecommunication Union - Radiocommunication) is
a sub-group of the ITU. This group is responsible for the management of ra-
dio-frequency spectrum and satellite orbits which are increasingly in demand
from a large number of services such as fixed, mobile, broadcasting, amateur,
space research, meteorology, global positioning systems, environmental
monitoring and communication services that ensure safety of life on land, at
sea and in the skies. Technical characteristics of terrestrial and space-based
wireless services and systems are analysed by the ITU-R and operational pro-
cedures are developed. Also important technical studies which serve as a ba-
sis for the regulatory decisions are made by the ITU-R.

= ) )

SG1 - Study Development of principles and techniques for effective spectrum
Group 1 management; Techniques for spectrum monitoring and long-term
strategies for spectrum utilisation and economic approaches to
national spectrum management

' 5 ) & 8 = ( ** )

Internet: www.itu.int/ITU-R
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Cenelec is the European Committee for Electrotechnical Standardisation. It
was created in 1973 as a conclusion of the two former European organisations
CENELCOM and CENEL. Today the members are the National Electrotechnical
Committees of 30 European countries. In addition, 8 National Committees
from neighbouring countries are participating actively in CENELEC with an
affiliate status. Since the 1950 's the different members have been working
together for European harmonisation. The process of standardisation is ori-
ented on requests by the market and harmonised standards in support of
European legislation. All CENELEC standards are voluntary.

Internet: www.cenelec.org
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The European Committee for Standardisation (CEN) was founded in 1961. The
incorporators were the national standards bodies in the European Economic
Community and EFTA countries.

Today CEN is contributing to the objectives of the European Union and Euro-
pean Economic Area with a number of technical standards which promote free
trade, the safety of workers and consumers, interoperability of networks, en-
vironmental protection, exploitation of research and development pro-
grammes, and public procurement. All standards developed by CEN are volun-
tary.

= ) )

CEN TC183 Data Standards
CEN TC225 Development of a unique standard for barcode applications
"6 ) & = C T )

Internet: www.cen.eu
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The European Conference of Postal and Telecommunications Administrations
(CEPT), established on June 26, 1959, is a coordinating body for European
state telecommunications and postal organisations. The acronym comes from
the French version of its name Conférence européenne des administrations
des postes et des télécommunications. Current CEPT organisations include:

e the European Radiocommunications Committee,
¢ the CERP (Comité européen des régulateurs postaux),

e the European Committee for Regulatory Telecommunications Affairs
and

e the European Telecommunications Office.

Today regulatory authorities from 47 European countries are active members
of the CEPT. They are working together to create regulations for postal and
telecommunication applications in Europe.

= ) )

WGFM Working Group Frequency Management

WGSE Working Group Spectrum Engineering
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WGRA Working Group Regulatory Affairs
ECC Electronic Communication Committee
"9 ) & = C )

Internet: www.cept.org
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The European Telecommunications Standards Institute (ETSI), headquartered
in Sophia Antipolis (France), is an independent and non-profit organisation.
The organisations task is to produce telecommunications standards for today
and for the future. It is officially responsible for the development of standards
for Information and Communication Technologies (ICT) within Europe. These
technologies include telecommunications, broadcasting and related areas such
as intelligent transportation and medical electronics. Presently, the 655 mem-
bers of ETSI are coming from 59 countries of all over the world. They are
manufacturers, network operators, administrations, service providers, re-
search bodies and users. ETSI is developing a wide range of standards and
other technical documentation as Europe's contribution to worldwide ICT
standardisations. These standards are close to market needs and have a wide
acceptance. The primary objective of the organisation is to support the global
harmonisation by providing a forum in which all players can participate ac-
tively. ETSI is reporting to the European Commission and officially recognised
by the EFTA secretariat.

« = D) )]
TG28 Generic Short Range Devices
TG34 RFID in the UHF band
ERM EMC and Radio Spectrum Matters
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Internet: www.etsi.org
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ICNIRP (International Commission on Non-Ionising Radiation Protection) is a
body of independent scientific experts. It is consisting of a main Commission
of 14 members, 4 Scientific Standing Committees covering epidemiology, bi-
ology, dosimetry and optical radiation and a number of consulting experts.
ICNIRP aims to disseminate information on the potential health hazards of
exposure to non-ionising radiation to everyone with an interest in the subject.
ICNIRP's information and advice covers most non-ionising radiations including
optical radiations (ultraviolet, visible and infrared as well as lasers), static and
time-varying electric and magnetic fields as well as radiofrequency (including
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microwave) radiation and ultrasound. The organisation is supported with ma-
terial and organisation capacities by the German government.

Internet: www.icnirp.de
h—45%—%6

The International Electrotechnical Commission is a global organisation that
prepares and publishes international standards for all electrical, electronic and
related technologies, which shall be used as a reference for national stan-
dardisation and international tenders and contracts. The Commission's objec-
tives are to:

¢ meet the requirements of the global market efficiently,

e ensure primacy and maximum worldwide use of its standards and con-
formity assessment schemes,

e improve the quality of products and services covered by its standards,
e establish the conditions for the interoperability of complex systems,
e increase the efficiency of industrial processes,
e contribute to the improvement of human health and safety,
e contribute to the protection of the environment.
Internet: www.iec.ch
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ISO (International Organisation for Standardisation) is one of the world's
largest developer of standards. The principal activity of ISO is the develop-
ment of technical standards. The standards are used by all different groups of
the society: industrial and business organisations of all types, governments
and other regulatory bodies, trade officials, conformity assessment profes-
sionals, suppliers and customers of products and services in both the public
and the private sector. Standards have an important economic and social re-
percussion. ISO standards try to contribute to make the development, manu-
facturing and supply of products and services more efficient and safer, the
trade between countries easier and fairer and to provide governments with a
technical base for health, safety and environmental legislation.

= ) )
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ISO/IEC JTC1 SC31 WG4 RFID standards for item management

ISO/IEC JTC1 SC31 WG3 AIDC - Conformance

ISO/IEC JTC1 SC17 WG8 Contact less Integrated Circuit(s) Cards, Related Devices
And Interfaces

ISO TC 23 SC19 WG3 RFID LF air interface standards

ISO TC104 Application Standards

ISO TC122 Application Standards

ISO TC204 Transport Information and Control Systems
ISO TC46 SC4 Data and Application Standards

) & O )
Internet: www.iso.org
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In 1988 the International Organisation for Standardisation (ISO) and the In-
ternational Electrotechnical Commission (IEC) created a Joint Technical Com-
mittee on Information Technology (ISO/IEC JTC1). Sub-Committee 17 (SC17)
is responsible for the development of standards for identification cards and
personal identification. SC17 is divided in different working groups that are
responsible for the different aspects of standardisation.

e WG1 - Physical Characteristics And Test Methods For Identification
Cards

e WG3 - Machine Readable Travel Documents

e WG4 - Integrated Circuit Cards With Contacts
e WG5S - Registration Management Group

e WG7 - Financial Transaction Cards

e WG8 - Contact less Integrated Circuit(s) Cards, Related Devices And
Interfaces

e WG9 - Optical Memory Cards And Devices
e OWG - Technology Co-Existence On Identification Cards
e WG10 - Motor Vehicle Driver Licences

Internet: www.scl7.com
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Sub-Committee 31 of the ISO/IEC Joint Technical Committee cares about the
development of standards for data formats, data syntax, data structures, data
encoding, and technologies for the process of automatic identification and
data capture. SC31 has 48 members. 24 of these 48 are participating and
seven are observers from national bodies. The other 17 are liaison members.
SC17 is divided in 4 working groups:

WG 1 - Data Carrier

WG 2 - Data Structure

WG 3 - Conformance

WG 4 - RFID for Item Management

Internet: www.iso.org
h—9Sh—hp> - $:

TC23 SC19 specifies standards that define the structure of the radio-
frequency (RF) identification code for animals. RF identification of animals
requires that the bits transmitted by a transponder are interpretable by a
transceiver. Usually the bit stream contains data bits, defining the identifica-
tion code and a number of bits to ensure correct reception of the data bits.

Internet: www.iso.org
h—9Sh—%BS 26 2

ISO Technical Committee 46/Subcommittee 4 (TC46/SC4) is the International
Organisation for Standardisation (ISO) Subcommittee responsible for techni-
cal standards used to facilitate interoperability of information services such as
libraries, information centres, indexing and abstracting services, archives, and
publishers. These technical standards include standards for information re-
trieval and interlibrary loan, applications of SGML, data elements directories,
data formats, character sets, codes and user commands. Its scope is the
standardisation of the methods and procedures for use of computers in infor-
mation and documentation:

e communication, including application protocols and formats,

e data element directories, including interlibrary loan, acquisitions, etc.,
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e computer aspects of electronic manuscripts and publications,

e data base management standards for information and documentation,
including common command language,

e character sets and
e codes for computer usage.
Internet: www.iso.org
h—9Sh—hp— $>2

An ISO committee was installed concerning container dimensions - the “ISO
Technical Committee 104 (TC104) on Freight Containers”. ISO TC 104 mem-
bers are coming from 57 countries all over the world and are split into 32 par-
ticipating and 25 observing countries.

The scope of ISO TC 104 is the standardisation of freight containers, having
an external volume of one cubic meter and larger, as regards terminology,
classification, dimensions, specifications, handling, test methods, and mark-
ing. Within these activities the TC 104 is developing RFID application stan-
dards for freight container and returnable transport units. For this purpose the
Joint Working Group (JWG) of ISO Technical Committee 122 and ISO Techni-
cal Committee 104 with the title "Supply Chain Applications on RFID” was
founded.

Internet: www.iso.org
h—45%—%p $—-

An ISO committee was installed concerning shipping labels and product pack-
aging - the “ISO Technical Committee 122 (TC122) on Packaging”. The ISO
TC 122 members are coming from 71 countries all over the world and are split
into 29 participating and 42 observing countries.

The scope of ISO TC 122 is the standardisation in the field of packaging with
regard to terminology and definitions, packaging dimensions, performance
requirements and tests. Excluded are matters falling within the scopes of par-
ticular committees (e.g. TC 6, 52 and 104).

Within these activities the TC 122 is developing RFID application standards for
product tagging and packaging. For this purpose the Joint Working Group
(JWG) of ISO Technical Committee 122 and ISO Technical Committee 104
with the title "Supply Chain Applications on RFID” was founded.
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Internet: www.iso.org
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An ISO committee was installed concerning surface transportation - the “ISO
Technical Committee 204 (TC204) on Intelligent Transport Systems”. The ISO
TC 122 members are coming from 51 countries all over the world and are split
into 24 participating and 27 observing countries. The scope of ISO TC 204 is
the standardisation of information, communication and control systems in the
field of urban and rural surface transportation, including intermodal and mul-
timodal aspects thereof, traveller information, traffic management, public
transport, commercial transport, emergency services and commercial services
in the intelligent transport systems (ITS) field. Excluded are in-vehicle trans-
port information and control systems (ISO / TC 22). It should be noted, that
ISO / TC 204 is responsible for the overall system aspects and infrastructure
aspects of intelligent transport systems (ITS) as well as the coordination of
the overall ISO work programme in this field including the schedule for stan-
dards development, taking into account the work of international standard
bodies.

Internet: www.iso.org
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The Automotive Industry Action Group (AIAG) is a globally recognised organi-
sation founded in 1982 by a group of managers from DaimlerChrysler, Ford
Motor Company, and General Motors. The purpose was to provide an open
forum where members co-operate in developing and promoting solutions that
enhance the prosperity of the automotive industry. AIAG's focus is to continu-
ously improve business processes and practices involving trading partners
throughout the supply chain. Under the auspices of AIAG, volunteers from
approximately 1,500 member companies have worked together to resolve
issues critical to the automotive supply chain. AIAG offers standards, guide-
lines, reports and tools that cover a variety of areas in the automotive and
truck as well as heavy equipment industries.

Internet: www.aiag.org
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The Association for Automatic Identification and Mobility is a global trade as-
sociation with more than 900 members from 43 countries. The members are
providers of components, networks, systems and services that manage the
collection and integration of data with information management systems like
radio frequency identification (RFID), bar code, card technologies (magnetic
stripe, smart card, contact less card, optical card), biometrics, and electronic
article surveillance (EAS). AIM is dedicated to accelerate the growth and use
of auto-identification technologies and services around the world.

Internet: www.aimglobal.org
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The Air Transport Association of America (ATA) —formed in 1936 and head-
quartered in Washington, D.C. - is the premier trade organisation of the prin-
cipal U.S. airlines. ATA members transport more than 90 percent of all U.S.
airline passenger and cargo traffic.

Today, ATA membership comprises 12 passenger carriers, six all-cargo carri-
ers and four associate (international) members. In June of 2005, the ATA
board adopted a new class of membership, the industry member. There is
also another distinct designation of industry partners. Membership entitles
industry participants the opportunity to attend ATA committee meetings and
get access to ATA materials. There are currently 30 non-airline companies
that have made the decision to work with ATA in one of these ways.

The development of recommended specifications for industry is an important
function of trade associations such as ATA. These specifications allow industry
participants to achieve major cost savings through the use of common sys-
tems and procedures. ATA's role is to facilitate this process by bringing indus-
try members together to reach a consensus that all can support and imple-
ment. Thus, ATA specifications are voluntary industry agreements on ac-
cepted means of communicating information, conducting business, performing
operations or adhering to accepted practices.

Within these activities ATA is developing a RFID aviation maintenance specifi-
cation, which defines a widely-used numbering scheme for aircraft parts and
the appearance of printed aircraft maintenance information.

Internet: www.airlines.org
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The American Water Works Association (AWWA) - founded in 1881 - is an
international non-profit scientific and educational society dedicated to the im-
provement of water quality and supply. AWWA is defined by six core compe-
tencies, through which they communicate and interact with all of their audi-
ences. Together, the competencies distinguish AWWA as the authoritative
resource for knowledge, information, and advocacy to improve the quality and
supply of water in North America and beyond.

AWWA is the largest organisation of water supply professionals in the world.
Its more than 60,000 members represent the full spectrum of the water
community: treatment plant operators and managers, scientists, environmen-
talists, manufacturers, academicians, regulators, and others who hold genuine
interest in water supply and public health. Membership includes more than
4,700 utilities that supply water to roughly 180 million people in North Amer-
ica.

Within these activities AWWA is developing application standards for the use
of RFID data in a major water utility.

Internet: www.awwa.org
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EDItEUR is the international group coordinating development of the standards
infrastructure for electronic commerce in the book and serials industries. Es-
tablished and sponsored by the Federation of European Publishers, the Euro-
pean Booksellers Federation and the European Bureau of Library and Docu-
mentation Associations EDItEUR provide its international membership with
research, standards and guidance in areas such as:

e electronic Data Interchange (EDI) and other eCommerce standards for
book and serial transactions,

e bibliographic and product information,
e the standards infrastructure for digital publishing,
e radio frequency identification tags and

e rights management and trading.
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EDItEUR is an international organisation with 90 members from 17 countries,
including Australia, Canada, Japan, South Africa, United States and most of
the European countries.

Internet: www.editeur.org
h—%5%h %6 7

The European Health Industry Business Communications Council (EHIBCC) is
a non-profit making, international association set up to develop and promote
a uniform European standard for bar coding within health care. It was formed
in 1988 to serve as a partner to the Health Industry Business Communications
Council (HIBCC) and administer the Health Industry Bar Code (HIBC) Stan-
dard in Europe. The standard is maintained up-to-date by the HIBCC's Auto-
matic Identification Technical Committee which is staffed by individuals who
represent manufacturers, distributors, health care providers, and companies
which develop and provide bar code equipment. About 300 companies serving
international markets have since become members and adopted the standard,
which has been recognised by CEN, the European standards coordinating or-
ganisation. HIBCC Standards use FACT Data Identifiers, a global ISO standard
for bar coding in use by a multitude of industries.

Internet: www.ehibcc.com
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EPCglobal is leading the development of industry-driven standards for the
Electronic Product Code (EPC) to support the use of RFID in trading networks.
It is a sub-scriber-driven organisation comprised of industry leaders and or-
ganisations focused on creating global standards for the EPCglobal Network
that provides means to share EPC related data via the Internet. Its goal is
increased visibility and efficiency throughout the supply chain and higher
quality information flow between companies and their key trading partners.

EPCglobal was formed in October, 2003 as the successor organisation to the
MIT Auto-ID Centre, the original creator of the EPC technology. EPCglobal
manages the EPC Network and standards, while its sister organisation, Auto-
ID Labs, manages and funds research on the EPC technology.

Internet: www.epcglobalinc.org
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The association Eurocode-IBLS - established in 1998 and headquartered in
Kassel, Germany - provides an international non-profit standard for labelling
blood products and tissue to enhance security in blood transfusion and tissue
transplantation. Euro-code-IBLS is supporting and applying data structures,
the electronic data interchange and standardised labelling in transfusion
medicine in both national and international standardisation bodies (Council of
Europe, EU, CEN, DIN, etc.). Within these activities Eurocode-IBLS is develop-
ing RFID application standards for labelling blood products and tissue in order
to enhance the security on blood transfusion and transplantation.

Internet: www.eurocode.org
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The International Air Transport Association (IATA) is an international industry
trade group of airlines headquartered in Montreal, Quebec, Canada. IATA’s
mission — since 1945 - is to represent, lead and serve the airline industry. Its
members comprise some 260 airlines from more than 140 nations - the
world’s leading passenger and cargo airlines among them - representing 94
percent of international scheduled air traffic. IATA’s aim is to help airlines help
themselves by simplifying processes and increasing passenger convenience
while reducing costs and improving efficiency. Moreover, safety is another
number one priority, and IATA’s goal is to continually improve safety stan-
dards, notably through IATA’s operational safety audit. Another main concern
is to minimise the impact of air transport on environment. Within these activi-
ties IATA is also evaluating RFID manuals and recommendations for freight
and baggage processes.

Internet: www.iata.org
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The International Civil Aviation Organisation (ICAO) as an agency of the
United Nations — headquartered in Montreal, Quebec, Canada - and works
since 1944 in close cooperation with other members of the United Nations
family such as the World Meteorological Organisation, the International Tele-
communication Union, the Universal Postal Union, the World Health Organisa-
tion and the International Maritime Organisation. ICAO works to achieve its
vision of safe, secure and sustainable development of civil aviation through
cooperation amongst its member States. Its members comprise representa-
tives of council member states and of not member states as well as council
members of the Air Navigation Commission, all in all some 64.
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The ICAO Council adopts standards and recommended practices concerning
air navigation, prevention of unlawful interference, and facilitation of border-
crossing procedures for international civil aviation. In addition, the ICAO de-
fines the protocols for air accident investigation followed by transport safety
authorities in countries signatory to the Convention on International Civil
Aviation.

Within these activities ICAO is developing RFID application standards concern-
ing to the e-passport.

Internet: www.icao.int
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The Institute of Electrical and Electronics Engineers (IEEE) is an international
non-profit, professional organisation for the advancement of technology re-
lated to electricity. It has the most members of any technical professional
organisation in the world, with more than 360,000 members in around 175
countries. Through its global membership, the IEEE is a leading authority on
areas ranging from aerospace systems, computers and telecommunications to
biomedical engineering, electric power and consumer electronics among oth-
ers. IEEE performs its standards making and maintaining functions through
the IEEE Standards Association (IEEE-SA). IEEE produces 30 percent of the
world's literature in the electrical and electronics engineering and computer
science fields, and has developed more than 900 active industry standards.
One of the more notable IEEE standards is the IEEE 802 LAN/MAN group of
standards which includes the IEEE 802.3 Ethernet standard and the IEEE
802.11 wireless networking standard.

Internet: www.ieee.org
h—%5% hp— &

A United States Defence Standard, often called a military standard, "MIL-STD"
or "MIL-SPEC", is used to help achieve standardisation objectives by the U.S.
Department of Defence. Standardisation is beneficial in achieving interopera-
bility; ensuring products meet certain requirements, commonality, reliability,
total cost of ownership, compatibility with logistics systems, and similar de-
fence-related objectives.

Defence Standards are also used by other non-defence government organisa-
tions, technical organisations, and industry. Within these activities a proposal
guideline for the use of RFID-enabled labels in military logistics was devel-
oped.
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Internet: www.dodssp.daps.dla.mil
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ODETTE (formerly: Organisation for Data exchange by Tele Transmission in
Europe) International is a non-profit making organisation, formed in 1984. Its
members are national automotive organisations in Benelux, the Czech Repub-
lic, France, Germany, Italy, Spain, Sweden, the UK, Romania and Turkey. It
sets the standards for e-business communications, engineering data exchange
and logistics management. They link the 4,000 plus businesses in the Euro-
pean motor industry and their global trading partners.

Its mission in the global automotive industry is to develop tools and recom-
mendations that improve the flow of goods, services, product data and busi-
ness information across the whole supply chain, throughout the entire product
lifecycle.

The principal areas of activity are:
e e-business communications,
e logistics management and
e engineering data exchange.
Internet: www.odette.org
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SAE International (SAE) - established in 1905 - is a professional organisation
for mobility engineering professionals in aerospace, automotive and the com-
mercial vehicle industries. A quarter of the society's membership today is
from outside of North America. The society is a standards development or-
ganisation for the engineering of powered vehicles of all kinds, including cars,
trucks, boats, aircraft and others. SAE has established widely-followed stan-
dards in all manner of things automotive, but the most familiar to the average
American consumer are its standards for measuring automobile power in units
of horsepower and its motor oil classification standards.

Within these activities SAE is developing RFID application standards for the
labelling of aerospace parts.

Internet: www.sae.org
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Semiconductor Equipment and Materials International (SEMI) is a trade or-
ganisation of manufacturers of equipment and materials used in the fabrica-
tion of semiconductor devices such as integrated circuits, transistors, diodes,
and thyristors. Among other activities, SEMI acts as a clearinghouse for the
generation of standards specific to the industry and the generation of long-
range plans for the industry.

The SEMI International Standards Programme operates as a neutral forum for
the exchange of information among suppliers and users resulting in the pro-
duction of technically accurate specifications and other standards of economic
importance to the industry. Over 2,200 technologists worldwide, representing
both device manufacturers and equipment and materials suppliers, participate
in the programme. These individuals work toward resolving a variety of proc-
ess and product related issues in both the front and back-end areas in device
and flat panel display manufacturing.

SEMI standards are written documents in the form of specifications, guides,
test methods, terminology, practices, etc. These documents are published in
the 12 volume set of SEMI International Standards. SEMI standards try to
cover every aspect of semiconductor manufacturing including safety related
issues.

Internet: www.semi.org
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STANAG is the NATO abbreviation for Standardisation Agreement, which set
up processes, procedures, terms, and conditions for common military or tech-
nical procedures or equipment between the member countries of the alliance.
Each NATO state ratifies a STANAG and implements it within their military.

STANAG's are published in English and French, the two official languages of
NATO, by the NATO Standardisation Agency in Brussels. The purpose is to
provide common operational and administrative procedures and logistics, so
one member nation's military may use the stores and support of another
member's military. Within these activities STANAG developed RFID application
standards for support consignment and asset tracking, applied to NATO op-
erations.

Internet: www.nato.int
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The Universal Postal Union (UPU) - established in 1874 and headquartered in
Berne, Switzerland - is the primary forum for cooperation between postal-
sector players and helps to ensure a truly universal network of up-to-date
products and services. With 192 member countries, this specialised agency of
the United Nations fulfils an advisory, mediating and liaison role, and renders
technical assistance where needed. It sets the rules for international mail ex-
changes and makes recommendations to stimulate growth in mail volumes
and to improve the quality of service for customers.

As a non-political organisation, it does not interfere in matters that fall within
the domestic domain of national postal services. For example, Posts set their
own postage rates, decide which and how many postage stamps to issue, and
how to manage their postal operations and staff.

The UPU has for objective to develop social, cultural and commercial commu-
nication between people through the efficient operation of the postal service.
As an inter-governmental institution, the UPU is called upon to play an impor-
tant leadership role in promoting the continued revitalisation of postal ser-
vices.

Within these activities UPU is developing RFID standards for identification and
marking.

Internet: www.upu.int
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The Association of German Engineers is a financially and politically independ-
ent organisation. More than 130,000 engineers and natural scientists are or-
ganised in this association. More than 13,000 members are working in an
honorary capacity for the VDI. The VDI was established in 1856. Today it is
the largest engineering association in Western Europe. On of VDIs jobs is the
training and technology transfer among experts. It is also a partner at the
preliminary stages of the decision-making process in matters of technological
policy and for all questions that engineers face in their professional or public
lives. The specialised work on directivities is done by complimentary working
experts. Today there are more than 1,700 valid VDI-regulations and technical
rules. The role of the VDI in Germany is comparable to that of the American
Society of Civil Engineers (ASCE) in the United States.

Internet: www.vdi.de
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The French standards association (AFNOR) heads the AFNOR Group. AFNOR
was founded in 1926 and is a state-approved organisation under the adminis-
trative supervision of the Ministry for Industry. It has a membership of ap-
proximately 3,000 companies. AFNOR controls the central standardisation
system consisting of 31 sector-based standardisation offices, public authori-
ties and 20,000 experts. AFNOR is the French member of CEN and ISO and
responsible for all tasks assigned to France.

The pivotal company, AFAQ-AFNOR, whose capital is entirely owned by
AFNOR, holds all the securities of the commercial subsidiaries. It incorporates
the support resources that may be required to work with all the Group's op-
erational and subsidiary entities. This company is responsible for the strategic
and operational management and control of its subsidiaries and helps to en-
sure that they run smoothly.

AFNOR develops the reference systems required by economic players to pro-
mote their strategic and commercial development. As European and Interna-
tional standardisation represent more than 80 % of its work, AFNOR is influ-
ential in representing French interests within these standardisation authori-
ties.

Internet: www.afnor.org
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The American National Standards Institute (ANSI) - founded in October 1918
- coordinates the development and use of voluntary consensus standards in
the United States and represents the needs and views of U.S. stakeholders in
standardisation forums around the globe.

Comprised of government agencies, organisations, companies, academic and
international bodies and individuals, the American National Standards Insti-
tute (ANSI) represents the interests of more than 125,000 companies and
3.5 million professionals.

The Institute — a non-profit organisation — oversees the creation, promulga-
tion and use of thousands of norms and guidelines that directly impact busi-
nesses in nearly every sector: from acoustical devices to construction equip-
ment, from dairy and live-stock production to energy distribution, and many
more. ANSI has the mission to enhance both the global competitiveness of
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U.S. business and U.S. quality of life by promoting and facilitating voluntary
consensus standards and conformity assessment systems, and safeguarding
their integrity.

ANSI is also actively engaged in accrediting programmes that assess confor-

mance to standards - including globally-recognised cross-sector programmes
such as the ISO 9000 (quality) and ISO 14000 (environmental) management
systems.

Within these activities ANSI is developing RFID application standards for re-
turnable containers.

Internet: www.ansi.org
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BSI British Standards is the UK's National Standards Body (NSB). It was the

first national Standard Body in the world. It represents UK economic and so-

cial interests across all of the European and international standards organisa-
tions and through the development of business information solutions for Brit-
ish organisations of all sizes and sectors. British Standards works with manu-
facturing and service industries, businesses, governments and consumers to

facilitate the production of British, European and international standards.

BSI British Standards has a close working relationship with the UK govern-
ment, primarily through the Department of Trade and Industry.

Internet: www.bsi-global.com
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Danish Standards Association — as a non-profit and private independent or-
ganisation - is Denmark's national standardisation body and one of the lead-
ing certification enterprises in Denmark.

In addition, Danish Standards Association has been designated as the Na-
tional Enquiry Point for the World Trade Organisation. The WTO Enquiry Point
is the official information centre for international standards, certification
schemes and regulations in Denmark.

The aim of Danish Standards is to strengthen society and the corporate sector
through their core activities — standardisation, certification and the dissemina-
tion of knowledge. Being a national standards body, Danish Standards work in
close dialogue with their stakeholders to develop Danish and international
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standards, for the benefit of Danish society and corporate international
growth.

Within these activities RFID supply chain application standards for containers
are developed.

Internet: www.ds.dk
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The German Institute for Standardisation (DIN) was founded in 1917. It is a
registered association and has his head office in Berlin. In 1975 DIN has been
assigned by the German government to represent German interests as the
national standards body at international and European level. The members of
DIN are from the manufacturing industries, consumer organisations, com-
merce, the trades, service industries, science, technical inspectorates and the
government. The members define their specific standardisation requirements
and report the results as German standard to the government. DIN Standards
have a large influence on the economic performance. DIN Standards promote
rationalisation, quality assurance, safety, and environmental protection as
well as improving communication between industry, technology, science, gov-
ernment and the public domain. In DIN the standardisation work is done by
26,000 extern experts who are operating in more than 4,000 different com-
mittees. Draft standards are published for public comment, and all comments
are reviewed before final publication of the standard. Published standards are
reviewed for continuing relevance every five years, at least.

Internet: www.din.de
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The DKE German Commission for Electrical, Electronic & Information Tech-
nologies of DIN and VDE is a modern, non-profit service organisation which
ensures that electricity is generated, distributed and used in a safe and ra-
tional manner, thereby serving the good of the community at large. The re-
sults of DKE work form an integral part of the German collection of standards.
As VDE specifications its electrotechnical safety standards also form the VDE
Specifications Code of safety standards.

Internet: www.dke.de
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ELOT is the National Organisation of Greece. The tasks of ELOT are to elabo-
rate the Hellenic National Standards, to maintain a central point for testing of
materials, to assess managements and to certify products and services. It
also provides public or on site training and technical information. The offices
and laboratories of ELOT are located in Athens and Thessaloniki. ELOT repre-
sents Greece in several European and international organisations, and is also
a member of the IQNET.

Internet: www.elot.gr
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The Federal Communication Commission (FCC) is an agency of the United
States government. It is independent but directly responsible to the Congress.
Since its establishment in 1934 by the Communication act it is responsible for
the regulation of interstate and international communications by radio, televi-
sion, wire, satellite and cable. The jurisdiction of the FCC covers the 50 states,
the District of Columbia, and U.S. possessions. The FCC is directed by five
commissioners appointed by the US president and confirmed by the senate for
five-year terms, except when filling an unexpired term. The President desig-
nates one of the commissioners to serve as chairperson. Only three commis-
sioners may be members of the same political party. None of them can have a
financial interest in any commission-related business. The commission staff is
organised by function in seven operating bureaus and ten staff offices. While
the bureaus are responsible for processing applications for licenses and other
filings; analyzing complaints; conducting investigations; developing and im-
plementing regulatory programmes; and taking part in hearings, the offices
provide support services.

Internet: www.fcc.gov
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Under the jurisdiction of the International Affairs Department, the Japanese
Telecommunications Council studies and discusses matters related to policies
concerning the usage of radio waves and electro-magnetic distribution of in-
formation.

They offer advice to the Minister of Internal Affairs and Communications in
response to requests from the Minister. They also study and discuss important
matters related to the postal service and offer advice to every minister con-
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cerned. Of their concern are also laws and regulations, such as the Cable
Television Broadcast Law and the Telecommunications Business Law, hold
under their jurisdiction.

Internet: www.soumu.go.jp
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As an integral part of the Chinese State Council, MII (Ministry of Information
Industry) is a regulatory body in charge of the manufacture of electronic and
information products, the communications and software industry, also the
promotion of information of the national economy and social services in china.

Internet: www.mii.gov.cn

The analysis of the different standard development organisations and of their
work has shown that there are several things that could be improved.

The European Commission should strengthen and support cooperation be-
tween the different international and national standardisation organisations.
They should encourage, set up and promote the dialogue between the several
SDOs.

Furthermore, the cooperation between ISO and EPCglobal should be sup-
ported. EPCglobal has a strong end-user involvement and is ahead on soft-
ware standards. ISO on the other hand has a wider standardisation scope and
worldwide acceptance. Together they could complement one another.

Another important act would be the support of European involvement in inter-
national standardisation activities. In several ISO groups, e.g. WG4 SG1
Europe is not represented very well. The aim should be that Europe takes a
leading role in international standardisation processes.

The support of SMEs in standardisation processes is a further action that
should be taken. SMEs, organisations and consultants could represent their
interests and customers in development processes. Travelling costs to meet-
ings should be refunded. If the travel to a meeting is not related with high
costs it is more attractive for companies to send their delegates into the
committees.

Future and already existing standards should be improved continuously. It
should be possible to apply these standards on an international level. Fur-
thermore, it must be possible to get easy access to the needed standard and
it should be easier to work with standards. In general fewer but broader ac-
cepted standards are needed and should be developed.
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All Standards Development Organisations have different models of funding.
The most usual ways of funding are:

e Membership fees

e Grants

e Revenue from assets

e Fees for the use of identification numbers
e Selling of standards

In the following part the funding models of some selected SDOs are ex-
plained. In general there are three different ways of funding.
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The principal source of ETSI's income is annual membership fees.

The fees are usually related to the financial turnover of member companies or
organizations. In the case of national administration membership (govern-
ment ministries etc), the annual fee is related to each country's gross domes-
tic product (GDP). Because the association is established under French law,
ETSI is not permitted to make a profit and any surplus of income over expen-
diture in a financial year is usually returned to members as credit towards
their membership fee for the ensuing year.

Next to the membership fees, there are several other sources of income.

As an European standardisation body ETSI receives contributions from the
European Commission and the Secretariat of the European Free Trade Asso-
ciation (EFTA). The commission pays ETSI for mandated (contracted) stan-
dardization work and for the participation in special projects.

Further ETSI receives income from commercial activities like the sales of
standards, events and services to partner and outside organizations.
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ISO's funding is based on subscriptions which are paid by national members.
The subscription fees meet the operational cost of ISO's Central Secretariat.
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The subscription paid by each member is in proportion to the country's Gross
National Income and trade figures. However, the operations of ISO Central
Secretariat represent only about one fifth of the cost of the system's opera-
tion.

The main costs are borne by the member bodies that manage the specific
standards development projects and the business organizations that provide
experts to participate in the technical work. These organizations are, in effect,
subsidizing the technical work by paying the travel costs of the experts and
allowing them time to work on their ISO assignments.

Another source of revenue is the sale of standards.

Other formal European standards development organisations like CEN and
CENELEC follow a similar way of funding like ISO.
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In contrast to other standards development organisations GS1 receives in-
come through the disposal of identification numbers in the different organisa-
tion fields. Users of the GS1 standards have the possibility to buy a specific
range of numbers which they are allowed to use in their application. This is
the same for RFID applications, where users can buy Electronic Product Code
(EPC) numbers as well as for applications using the European Article Number
(EAN).
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RFID Standards can be analysed in categories and types. Categories and
types are not the same. While categories are pointing to the subject of con-
tent, types are only pointing to the formal character of a standard. In the fol-
lowing chapter the word “standard” includes all kinds of regulations, directives
and rules. Although EC Legislation is defining a legal framework within which
standards are developed it will be analysed as a category of standards.
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The distribution in different categories is beneficial for a better structuring and
classification. It provides a better overview and possibilities for comparison of
the different standards and standards concerning the same topic. This division
was already performed by the projects COPRAS and NO-REST. The members
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of the project COPRAS have identified during their work, the analyses of eve-
ryday standards, four major categories. These are:

fundamental standards - concerning terminology, conventions, signs,
and symbols, etc;

established methods and analysis standards — measuring characteris-
tics such as temperature or chemical composition;

specification standards - defining the characteristics of a product or
service and their performance thresholds, e.g. inter-changeability,
health and safety, or environmental protection;

organisation standards - describing the functions and relationships of a
company as well as elements such as quality assurance, maintenance,
or production management, etc.

The members of work package 3, concerning RFID standards, have overtaken
this approach. They were able to divide the listed standards into twelve differ-
ent categories. These categories are listed below:
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general standards

EC legislation - legal framework

harmonised standards and frequency regulations
air interface standards

reader interface standards

data management interface standards

data standards

sensor standards

application interface atandards

application standards

information network service & interface standards

guidelines
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General - Architecture
- System concepts
- Vocabulary

EC Legislation - legal - Directives

framework - Decisions

- Recommendations

Harmonised Standards
and Frequency Regula-

- Spectrum parameters
- Radio parameters

Harmonised standards are
listed under EC directives

tions - Safety
Air Interface - Protocol Tag-reader interface
- Test
Reader Interface - Protocol Reader-middleware inter-
- System management face
Data Management In- Middleware-application
terface interface
Data - Tag data - Data structure
- Security - Data content

Sensors

Application-specific re-
quirements

Application Interface - Capture interface

Application - Logistical tracking & tracing

- Production, monitoring and
maintenance

- Product safety, quality and
information

- Access control and tracking &
tracing of individuals

- Rental systems

Information Network
Services & Interface

Implementation
Guidelines
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General standards are describing the basics and the structure of a system.
The architecture of a system is explained as well as the system concept. This
should provide transparency to the different contributors and should guaran-
tee a common understanding of the elements of an RFID system.

Furthermore, general standards are defining vocabularies. This has an impor-
tant meaning for worldwide communication and trading. Through a unique
denotation the barriers between different languages are eliminated and eve-
rybody around the world uses the same synonyms.
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Examples for a general standard are the VDI documents 4472 Part 1 and the
EPCglobal standard EPC AFD. VDI 4472 Part 1 describes the requirements
which should be met by a transponder system for the use in the supply chain.

The EPC document defines and describes the EPCglobal Architecture Frame-
work. The EPCglobal Architecture Framework is a collection of interrelated
standards for hardware, software, and data interfaces, together with core ser-
vices that are operated by EPCglobal and its delegates. They all work in ser-
vice of a common goal of enhancing the supply chain through the use of Elec-
tronic Product Codes (EPCs).
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A directive published by the European Commission is a legislative act which
requires member states to achieve a particular result without dictating the
means of achieving that result. The term EC legislation means documents
which are made by the European Commission that have a legislative charac-
ter. These documents are directives, decisions and recommendations. They
can be distinguished from European Union regulations. These regulations are
self-executing and do not require any implementing measures. Directives
usually offer the members a certain amount of leeway in the adoption. Direc-
tives can be adopted by means of a variety of legislative procedures depend-
ing on subject matter of the directive. If a member state does not fulfil a di-
rective the matter can be brought to the European Court of Justice.

EC Legislation is defining a legal framework within which standards are devel
oped.

One of the EC Directives concerning RFID is the R&TTE.

Another example is the mandatory EC decision 2006/804/EC from November
2006. The decision says among other things:

Member states shall designate and make available, within six months after
the entry into force of this decision and on a non-exclusive, non-interference
and non-protected basis, the frequency bands for RFID devices, subject to the
specific conditions, as laid down in the annex of this decision.

An example for a decision developed by CEPT is the following document: CEPT
ERC/DEC 01-13 which decides

e to designate the frequency bands 9 - 59.750 kHz, 59.750 - 60.250
kHz, 60.250 - 70 kHz, 70 - 119 kHz, 119 - 135 kHz for the use of
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equipment for inductive applications which comply with the technical
characteristics shown in Annex 1;

e to exempt short range device equipment used for inductive applica-
tions covered by this decision from individual licensing;

e this decision shall enter into force on 12 March 2001;

the CEPT member administrations shall communicate the national measures
implementing this decision to the ERC chairman and the ERO when the deci-
sion is nationally implemented.
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Harmonised standards can be seen as benchmark. They are containing rules
and principles which have to be implemented or to be made available. The
way of implementation is usually free choosable for the user. Sometimes a
harmonised standard can also be mandatory, in the sense that they are im-
plemented by law.

Harmonised standards are usually dealing with the topics of spectrum pa-
rameters, measurement procedures and limits, radio parameters and safety.
Spectrum parameters can be found for example in the ERC/REC 70-03 or in
relevant EC decisions. A decision for spectrum parameters defines for exam-
ple the field strength of a signal in a special frequency range.

A standard on UHF RFID radio parameters is the ETSI document EN 302
208-1/-2. The standards on radio parameters are applicable for frequency
ranges as specified by EC and ECC decisions.

A harmonised standard which cares about Safety is the EMF 50364/357. This
regulation is caring about health and human exposure measurements and
levels and has the aim to protect the user from dangerous radiations.

Another example is the CE marking. It is mandatory within Europe to show
that the product is in conformance with requirements of the according to the
EC-Directive R&TTE.

A harmonised standard is created on request of a mandate by the European
standardisation organisation (CEN, CENELEC and/or ETSI) issued by the EC.
The EC then officially publishes the standards in the Official Journal (OJ) of
the EC.

Examples for such kind of harmonised standards are:
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e EN 300 330 (radio emissions in the range 9 kHz to 30 MHz)
e EN 300 220 (radio emissions in the range 30 MHz to 1 GHz)
e EN 300 440 (radio emissions in the range 1 GHz to 40 GHz)
e EN 302 208 (radio emissions for RFID at 865-868 MHz)

e EN 301 489-1/3 (EMC for SRD’s in the range 9 kHz to 25 GHz)
two Parts: 1 and 3 which include the generic parts from:

e EN 55022 (Radio disturbance characteristics of IT equip.)
e EN 50081 (Generic EMC Emissions)

e EN 50082 (Generic EMC Immunity)

e EN 60950 (Safety of IT and Business Equipment)

e EN 50364 (EMF Assessment of EAS & RFID - Harmonised)

e EN 50357 (EMF Assessment methods for EAS and RFID)
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Air interface standards are describing protocols and tests for the Tag-Reader
interface. Examples for air interface standards which care about protocols are
the EPCglobal standard EPC Gen2 1.1.0 or the different ISO standards from
18000-1 to 18000-7.1. Examples for standards that are describing tests are
the ISO standards 18046 and 18047.

The EPC standard is commonly known as the "Gen 2" standard. This standard
defines the physical and logical requirements for a passive-backscatter, Inter-
rogator-talks-first (ITF), radio-frequency identification (RFID) system operat-
ing in the 860 MHz - 960 MHz frequency range. The Gen 2 standard is incor-
porated into ISO/IEC 18000-6 as type C. Standards from the ISO 18000-x
series are defining parameters and protocol for all RFID frequency ranges. For
example ISO/IEC 18000-6:2004 defines the air interface for radio-frequency
identification (RFID) devices operating in the 860 MHz to 960 MHz industrial,
scientific, and medical (ISM) band used in item management applications. Its
purpose is to provide a common technical specification for RFID devices that
may be used by ISO committees developing RFID application standards.
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In ISO standard 18046 methods are described for measuring the identification
range and rate, the read range and rate and the write range and rate. The
test methods do not check the conformity to radio regulations or other stan-
dards. ISO standard 18047 checks the conformity to the air interface. This
standard describes the measurement of the field strength and the amplitude
of the tag backscatter. This standard is not intended to check conformity to
other regulations, too.

b %PBHS &

Reader interface standards specify the protocols by which clients may com-
municate with RFID readers. These standards provide means for reader con-
figuration, monitoring, and maintenance, and define ways how a reader in-
forms the client of read tags and tag data.

A goal of the reader interface layer is to insulate clients from knowing the de-
tails of how readers and tags interact. While a reader may employ different
protocols to interrogate tags, the communication protocol between reader and
client stays the same. Nevertheless, a reader interface needs to allow clients
to configure the RFID parameters of a reader for each protocol in detail.

b %PH6 * &

Data management interface standards provide interfaces for higher level
business software to communicate with RFID middleware, i.e. the software
components that process the raw data coming from RFID tags. Through these
interfaces clients may obtain filtered, aggregated, and grouped data from tags
in a high level representation that is easily processible by business software.

Typically, such interfaces establish a layer of abstraction that hides the com-
plexities of the actual reader infrastructures by combining several physical
reading devices to a single data source, often called “location”. This allows for
changes in the device infrastructure, e.g. replacing a single reader with two
antennas at a loading dock gate with three collaborating readers, without af-
fecting client software applications.

b %BHO

Data standards specify the structure and interpretation of data on a tag. In
fact, there are two groups of data standards: one that standardises the tag
identifiers and the other that deals with the user data stored on a tag.
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The tag identifier standards propose a humbering system for the unique iden-
tifier stored on a tag or define how different existing numbering systems may
be federated to form unique identifiers. They specify different representations
for the unique identifiers, e.g. human readable, binary representations, or
such for use in information systems, and the algorithms to convert one repre-
sentation to another.

Tag data standards unify the way that additional data (user data) is stored
onto the tag. They define data objects and the mapping of these objects to
tag memory. By storing meta-data about the data objects onto the tag, sys-
tems reading the binary tag data are able to reinterpret these data as objects.

Additionally, data security standards may ensure the confidentiality and/or
the data integrity by cryptographic means.

b %ph:

Standards belonging to this category specify the combination of RFID tag and
sensor functionality. Currently the IEEE organisation is developing some stan-
dards in this area.

The IEEE activities specify the communication interface between the RFID tag
and the connected sensor (mounted on the same RFID tag). The aim is to
combine any kind of sensor via a standardised interface with the RFID chip
like the SPI or I2C communication standard.

The most auspicious chances of success concerning to RFID sensor technology
will have an extension of the IEEE 1451.5 standard especially related to RFID,
which is currently under development.

% s » &

The available standard for the application interface is strong related to the
EPCglobal architecture framework.

The capturing application supervises the operation of the lower architecture
framework elements, and provides business context by coordinating with
other sources of information involved in executing a particular step of a busi-
ness process. The capturing application may, for example, coordinate a con-
veyor system with Filtering & Collection events, may check for exceptional
conditions and take corrective action, may present information to a human
operator, etc. The capturing application understands the business process
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step or steps during which the data capture takes place. This role may be
complex, involving the association of multiple Filtering & Collection events
with one or more business events, as in the loading of a shipment. Or it may
be straight forward, as in an inventory business process where there may be
“smart shelves” deployed that generate periodic observations about objects
that enter or leave the shelf. Here, the Filtering & Collection-level event and
the capturing application level event may be so similar that no actual process-
ing at the capturing application level is necessary, and the capturing applica-
tion merely configures and routes events from the Filtering & Collection inter-
face directly to a capturing application enabled repository.

The capture interface through which the data is delivered to enterprise-level
roles, including repositories, accessing applications, and data exchange with
partners. Events at this interface say, for example, “At location X, at time T,
the following contained objects (cases) were verified as being aggregated to
the following containing object (pallet).”

b OESES> D))"

The application standards will content all kind of standards which are strong
related to applications like

e architecture of the RFID system,

¢ mechanical application of the RFID tags or antennas of the RFID read-
ers,

e definition of RFID tags i.e. size, housing, etc.,
e definition of application related data stored on the RFID tag,
b 4B >hb * " ( *F *

The scope of standards, belonging to this category is to specify the use of
RFID capabilities in order to support consignment and asset tracking and trac-
ing at associated logistical processes. Consignment and asset tracking and
tracing systems are installed by the use of RFID tracking and tracing modules.
The implementation of the standards by these systems allow a reduction in
errors and an increased accountability by monitoring the receipt of shipments
through provided features like the item lifecycle history or the information
concerning to the current position. In general, the implementation of logistical
tracking and tracing standards will help to secure the integrity of any logistic
supply chain by providing the necessary information.
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b %BhP>Hh— E *

Standards belonging to this category specify the use of RFID capabilities in
order to support the production as well as the production monitoring and the
production maintenance of defined manufacturing processes by the use of
RFID technology. The implementation of the standards by the use of RFID
systems is targeted to manufacturers who consistently experience bottle-
necks, desire traceability, or who want to reduce the labour required forcosts
associated with materials management and replenishment.

NN & OE4 " O &

Standards belonging to this category specify the use of RFID capabilities in
order to support the product safety, the product quality and the product in-
formation of manufactured parts by the use of RFID technology. The imple-
mentation of these standards by the use of RFID technology makes it easier
to ensure that products are authentic, and it also creates an electronic pedi-
gree, or record of the chain of custody, from the point of manufacturing to the
point of product dispensing. In the case, that the products are medications or
food, electronic pedigrees will improve the consumers’ safety and protect the
public health by allowing wholesalers and retailers to rapidly identify, quaran-
tine, and report suspected counterfeit drug or food and conduct efficient, tar-
geted recalls.

b hBhP>h2 " C *F * &

The scope of standards, belonging to this category is to specify the use of
RFID capabilities in order to support access control as well as the tracking and
tracing of individuals at particular areas. The implementation of these stan-
dards allows, that the RFID technology can be used for the identification and
location tracking of a person carrying the tag (which can be embedded into an
identification card) and can be used to verify a person’s right to enter a par-
ticular building or even to access a service.

b %BIE>Hh5 "0

Standards belonging to this category specify the use of RFID capabilities in
order to support rental systems. The implementation of these standards by
the use of RFID systems allow an increasing of the efficiency inside of a rental
system chain. This will be reached by reducing the likelihood of theft, by im-
proving the stocktaking, and through a significantly speed up of issue and
return procedures. Other benefits are the self-returning possibility and the
rapid location checking of rental items.
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Standards belonging to this category enable disparate applications to share
RFID-related data, both within and across enterprises. RFID-related data
comprises the actual data obtained from RFID tags combined with data from
the associated business processes to form so-called business events.

These standards propose the data repositories which store these business
events as well as the interfaces that allow to insert new business events to
the repository and to query for specific events. They define mechanisms to
restrict the access to data repositories on a role based scheme and also to
secure the communication on the network. Furthermore, the standards spec-
ify the network infrastructure that is needed to find the data repository of an
enterprise associated with the unique identifier of an RFID tag.

b BB > *

The implementation guidelines do not attempt to solve every possible problem
that might arise concerning to a specific RFID thematic. These guidelines exist
in order to help to know, what is necessary to achieve.

The implementation guidelines represent a general guidance on how to ap-
proach particular RFID issues and identify other sources of guidance. They are
made by the different SDOs and have the aim to support the use of other
standards.

An example for an implementation guideline is the ETSI technical report TR
102 436 V1.1.1 (2005-12). The technical report contains recommendations
for installation and arranging of RFID systems in the UHF band. Furthermore,
guidelines for the best possible use of the spectrum, based on EN 302208, are
provided. The report also deals with the use of RFID devices with reduced
power. Handheld readers or RFID printers can be operated on the basis of EN
300220. The document also covers possibilities for minimizing interference
between adjacent interrogators.

b - 0 &

In the field of RFID there are a large number of standard development organi-
sations and standardisation activities. According to this there are a large
number and different kinds of deliverables from these SDOs. The different
types of deliverables will be explained in the following chapter at the example
of the founding’s of Project NO-Rest and ISO.
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The project NO-REST has found five different types of standardisation deliver-
ables and results.

Formal standards (‘de jure’ standards), are normative documents from formal
standards bodies and have passed through a full and open consensus process.
They are implemented on national level and there is strong pressure to apply
them. Formal standards have a legal basis and can be made mandatory, but
considerable time (up to four years) is needed for completing the full approval
process.

Technical or industry specifications are based on consensus among members
of standards bodies, consortia or trade organisations and do not have a formal
character or legal basis; they are recommendations and require less time to
produce (one to three years) but when widely accepted and used in practice
by relevant market players they can become ‘de facto’ standards.

Workshop agreements are industry recommendations developed by interested
stakeholders through a short-track process (6-12 months) facilitated by sev-
eral formal standards bodies; workshop agreements serve as industrial con-
sensus documents between participating individuals and organisations, and
can be revised quite easily.

Conformance, test applications, reference implementations and guidelines aim
to support interoperability between and easy rollout by market players of
equipment and services based on formal standards or industry specifications.
They have an informative character and are usually produced in a relatively
short timeframe (six to twelve months).

Technical reports are informative documents supporting further standardisa-
tion work, e.g. by identifying the need for additional technical clarifications in
- or between - existing specifications, standards, or guideline documents.

The described types of standards are very similar to the steps ISO has imple-
mented in its systems. Usually each standards development organisation has
its own scheme, but the basics are in general the same.

Deliverables produced by ISO can be divided into the following types:

International Standard (IS)

Publicly Available Specification (PAS),

Technical Specification (TS),

Technical Report (TR),
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e International Workshop Agreement (IWA).

An international standard is an agreement between the ISO member bodies.
Each developed standard has to be transmitted by vote of the member bodies
from a draft standard into an international standard. During the development
process each member has the possibility to give comments on the standard. If
the final vote is negative, the supposed international standard is given back to
the experts group for review.

A PAS (Publicly Available Specification) is a normative document which repre-
sents the consensus within a working group. At the beginning of the develop-
ment process the TC/SC may decide that a particular work item should result
in publication of a PAS. Normally this decision should be agreed simultane-
ously with approval of the New Work Proposal Item (NP). The document is
developed during the prepatory stage within the working group. The accep-
tance of the document as a PAS requires the simple majority of the P-
members of the responsible TC/SC. A PAS shall be reviewed at least every
three years to decide either to confirm the PAS for a further three years, re-
vise the PAS, process the PAS further to become either a technical specifica-
tion or an international standard, or to withdraw the PAS.

An ISO/TS - Technical Specification is an understated form of an International
Standard. The TC/SC can decide straight at the beginning of the development
to deliver a technical specification, but usually a Technical Specification is
produced if the TC/SC discovered that there was insufficient support for the
publication of a standard.

An ISO/TR - Technical Report is an informative document containing informa-
tion of a different kind from those normally published in a normative docu-
ment. There are three types of ISO Technical Reports:

The first one are documents which had been intended to become a standard
but for which the required votes could not be collected. The second one are
Technical Reports which describe either the directions of standardisation in
particular fields or in some instances to make available an experimental stan-
dard for trial use. The third report is for information only.

An IWA - International Workshop Agreement represents a technical document
developed by a workshop outside of the technical structure of ISO with ad-
ministrative support from a designated member body. The publication of
these documents will include an indication of the participating organisations
involved in the development of an IWA. The main benefit of the workshop
mechanism is that it enables a more rapid response to requirements for stan-
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dardisation in areas where ISO does not have existing technical structures or
experts.

Examples for a Formal Standards are the ISO standards 15963 and 18000-3.
These standards describe the behaviour and the operation of RFID systems in
the HF frequency band (13.56MHZz).

An example for a Technical Specification is the ETSI document TS 102 562.
This specification describes the synchronisation of LBT for the operation of a
UHF Reader in Dense Reader Mode.

Examples for Technical Reports are the documents TR 18046, TR 18047 and
ETSI TR 102 436. These Technical Reports describe performance test meth-
ods, test methods for the air interface communication in the different fre-
quency bands and the installation and commissioning of RFID equipment.

An example for a Workshop Agreement is the CEN agreement CWA 14838
Part1-3. This agreement concerns ,Facilitating Smart Card Technology for
Electronic Ticketing and Seamless Travel®.

The International Commission on Non-Ionizing Radiation Protection (ICNIRP)
has developed the Guideline 494-522; Health Physics 74 (4). This Guideline

specifies the “Exposure to Time-Varying Electric, Magnetic, and Electromag-

netic Fields (up to 300 GHz)".

In general it is very useful to divide the deliverables into different types. The
most used and important types in the field of RFID standardisation are Formal
Standards, Technical Specifications and Technical Reports.

W2 )" )/

The following chapter will give an overview over some general application
independent RFID Standards. These standards are concerning frequency
bands, radio regulations and spectrum matters, air interface protocols, test-
ing, health and safety, the environment and waste management.

h2%%b & 4 0] &

RFID Systems are emitting electromagnetic waves. They can be seen as a
radio installation. Through the operation of RFID systems other devices and
systems shall not be disturbed. Due to this fact only frequency bands can be
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used for RFID which are reserved for special industrial, scientific and medical
applications. These are the worldwide available ISM frequency bands (Indus-
trial-Scientifical-Medical).

862-928 MHz 2,450 GHz

< 135kHz 13,56 MHz 433 MHz 5.8 GHz

0.1 1 10 100 1.000

10.000 MHz

h2%BhP 4 0 ; $5D G

This LF frequency band is frequently used by different radio installations and
not declared as an ISM band. The propagation characteristics of these long
wave signals allow it with only a small technical effort to cover an area with a
radius of approximately 1,000km. Fixed services, military, air and sea naviga-
tion systems or time signal systems usually use this frequency band. E.g. the
time signal system DCF77 located in Mainflingen (D) is operating with a fre-
quency of approximately 77.5 KHz. An RFID system operating at this fre-
quency would cause a malfunction of all radio-controlled clocks within a radius
of several hundred meters. To avoid collisions, most radio regulations reserve
a protection area around relevant frequencies.

The conditions for operating an RFID system in the LF frequency band are
specified by EC and/or ECC decisions, ECC recommendations are defined in
the following standards:
e harmonised standards
— ETSI EN 300 330 - radio regulations and spectrum matters

e air interface protocol standards

— ISO/IEC 18000-2 - air interface protocol

85



CE RFID

— IS0 11785 - air interface for the identification of animals

— IS0 14223-1 - advanced air interface for the identification of
animals

e air interface test standards

— ISO/IEC TR 18047-2 - test methods and data capture tech-
niques

The ETSI standard EN 300 330 describes the technical details and test meth-
ods of a device.

The ISO/IEC 18000-2 defines the air interface for radio-frequency identifica-
tion (RFID) devices used in item management applications. It describes also
some technical attributes and the communications protocol used in the air
interface. ISO standard 11785 describes the technical concept for the identifi-
cation of animals. It is specified how a transponder is activated and how the
stored information is transferred to a transceiver. ISO 14223-1 specifies the
air interface between the transceiver and an advanced transponder used in
the radiofrequency identification of animals under the condition of full upward
compatibility according to ISO 11785.

The ISO/IEC Technical Report TR 18047-2 defines automatic identification and
data capture techniques for air interface communications below 135 KHz.

This frequency band seems to be appropriate and is accepted worldwide. A
problem is that this frequency band is used frequently and that RFID systems
can interfere with other devices. Especially the frequency at 77.5 KHz is criti-
cal because of the time signalling system. The future German regulation for
inductive radio systems 2202V 122 will declare a protection area between
70KHz and 119KHz to avoid interferences with frequ