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Chapter 1. INTRO

Welcome to this EPC Advanced Infrastructure Implementation course.
We are happy to present you with this course where you will learn more

about implementing the infrastructure required for an EPC/ RFIDsystem.

Enjoy the course!

Implementing RFID is similar to implementing a new IT system or a new
business process.

To do so efficiently, you will need to follow good project management
methodology and define your im plementation road map

This implementation roadmap can vary from one company or one
industry sector to another.

This course focuses on the implementation aspects that are particular
to EPC/RFID infrastructure.

Those aspects are:

The selection of EPC/RFID sy stem design

The site analysis

The installation of the system

The security of the system

The monitoring & troubleshooting of the system

and therefore does not cover the others steps of the implementation
roadmap such as the cost -benefits analysis, the proj ect management
or the communication

This course also does not cover extensively the implementation of EPCIS
as this will be covered in a separate course.

This course builds on the knowledge that you have acquired in the

oBasics of EPCO6 anlDoAdcdv a@armee d EtPeCc Wn iRFa | asp.
courses.

It is strongly advised that i f youdre not
you first take the o0Basics of EPCO6 cour se.
It is also strongly advi sed toRdvancegdo u rst
technicalaspec t s6 i f you are not familiar th t

antennas or radiofrequency waves.
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Chapter 2: SELECTION OF THE
EPC/RFID SYSTEM DESIGN

What is in this chapter?
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2.1 Selecting the vendor(s)/solution providers

Vendors play a major role in helping you design, implement, and
manage your solutions and therefore finding the right vendors who can
help you address your business issues is critical.

This means that proper vendor selection often makes the difference
between a successful project and a failed one.

For an RFID project, this is especially true because its usage is relatively
new in areas such as supply chain where only a small set of indu stry-
wide references, best practices, and case studies are available.

2.1.1 Best-of-Breed approach

The Best-of-Breed approach involves selection of the

best vendor for each specific portion of an RFID é you a
project. control and
For example, you can select the best vendor of tags manage all
and readers, select another vendor that is best at asp ects of
installing and testing, and select yet another vendor the project
that is best qualified to do application integration i n hou

within your ente rprise.

The choice of which vendor is the best often depends on the specific
application and industry. For example, a vendor may offer the best

high frequency (HF) tags and readers for rugged environments but may

not be the best choice for UHF tags and re aders for inventory
management in a packaged goods warehouse.

The Bestof-Breed approach implies that you are in control and
manage all aspects of the project in -house.
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2.1.2 One-Stop-Shop approach

The One-Stop-Shop approach involves selecting
one single vendor to act as the primary contractor

vendor for the RFID project. € one
: . vendor is

In this case, the primary contractor often manages o
. . ) X primarily in

the entire lifecycle of the project and is responsible el
for all phases of the project including the selection :
¢ additional dors/sub iract manages all
of additional vendors/su -contractors aspe cts of
For example, if the primary contractor is a systems the project
integrator, it is likely to rely on an RFID hardware é

vendor to select the type of tags and readers most
suitabl e for the project.

The One -Stop-Shop approach means one vendor is primarily in control,
manages all aspects of the project, and takes responsibility for the
overall outcome of the project.

2.1.3 Which approach is best?

Both approaches havedsPRODOHE woud «CHMN mi X

example by maintaining the overall project management responsibility
in-house and hiring a vendor to act as a trusted advisor

While the Best-of-Breed approach provides more flexibility in
substituting another vendor if one does not work out as planned, this
approach also requires in -house expertise and in -house resources for
the project management.

On the other hand, the One -Stop-Shop approach generally ensures
you will have more time to focus on the business aspects and less
pro blems in integrating the different portions of the projects. Having a
single point of contact makes it clearer as to who is responsible but
failures are expensive in this configuration.

-10 -

bo
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2.1.4 Comparing vendors

I n addition to the 0asdhesizeihealtih aodrquatite r i a such
service of the vendor, you should consider the following EPC / RFID
specific criteria when selecting your vendors:

It is important to determine if these references
have deployed projects similar to the ones you
are contemplating. The reference should also
confirm a track record of high  -quality work, on
time and within budget.

Customer

References

This criterion is important to consider if you
Technology believe that RFID experience is critical to the
Experience particular phase of the project for which you
are considering the vendor.

This criterion is important regardless of the
particular phase of the project for which you
Industry are considering the vendor. Without this
Experience experience, a vendor i s not likely to do a good
job that requires taking a holistic approach to
implementing a solution.

You should ensure your vendor adheres to
EPCglobal standards, open architecture, and
Intellectual Property Rights policies as to not
Involvement with being locked into one proprietary system. As a

EPCglobal Member of EPCglobal, your vendor will be
involved in the standard definition and in
collaborative work with other EPC / RFID users
and will therefore be best positioned to address
your need s.

-11 -
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2.2 Selecting the Operating Frequency

2.2.1 Why is it Important?

A tag and a reader use radio waves of a
certain frequency, called the operating
frequency, to communicate with each other.

125 KHz?

'~ 13.56 MHz?

‘ #5W 860-960 MHz?
N g

e 4 \\

The choice of frequency does affect the
sy st eperfdormance in areas such as speed,
range, and accuracy that are critical to your
application.

In addition, considering other radio services
such as radio, television or mobile phones have
operated before the arrival of RFID systems, it is
also important t o ensure that the selected
operating frequency does not disturb these services.

2.2.2 What are the Frequency Ranges?

An RFID systems operates in one of the four main ((:._"F:))
ranges of the radio frequency spectrum that are: Ultra High (UHF)

Mi rowmies

Low Frequency (LH)

High Frequency (HF)

Ultra High Frequency (UHF)
Microwaves.

We will now learn the PROs and CONSs of each range and which bands
are available for EPC / RFID systems within these ranges.

-12 -
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2.2.3 The Low Frequency Range

G ) &

H20
METAL

While the Low Frequency range extends from 30 KHz to 300 KHz, RFID
systems in this range typically operate at 125 KHz and 134 KHz.

RFID systems operating with Low Frequencies have:

e Short read range that is less than half a meter.

e Alow reading speed

e Very little interference with the surrounding and absorption or
reflection problems due to water or metal.

These characteristics make them suitable for

e access control

e animal and personnel tracking

-13-
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2.2.4 The High Frequency Range (HF)

SSASC

MORE ’
INTERFERENCE i

The High Frequency range extends from 3 MHz to 30 MHz but most of
the HF systems operate at 13.56 MHz which is the only globally
accepted radio frequency for RFID systems.

RFID systems operating with High Frequencies have

e A read range of about 3 meters.

e More problems to penetrate through materials than LF signals
can.

e A better data transfer speed, compared to Low Frequencies

Typical applications for HF RFID systems are :

e Building access control

e Item-level tracking, including baggage
handling

e Libraries

-14 -
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2.2.5 The Ultra High Frequency Range (UHF)

\ MORE ‘
INTERFERENCE |,
CONSUMER

The UHF range extends from 300 MHz to 3 GHz.

The frequencies being used by RFID systems operating in this range are
344 MHz and anywhere between 860 to 960 MHz depending on the
regulations of the country or the region.

The regularly updated list of UHF bands available for RFID systems
worldwide can be found on the EPCglobal website.

UHF RFID systems have:

e aread range up to 10 meters.

e a higher probability for inferences with the many consumer
de vices operating in this range and for problems due to
absorption by metals or matter.

e a high data transfer

e limited portability as a UHF system that works in one country
might not work in another country because the allocated bands
are different.

-15 -
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Their higher reading speed and longer read distance make UHF
systems attractive for:

e Automated toll collection

e Warehouse management

¢ Inventory tracking

-16 -
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2.2.6 The Micro Wave Range

¥ s el Fp i
| LONG READ DISTANCE /.

—

While the microwave range extends from 1 GHz to 300 GHz, . RFID
systems in this range operate at 2.44 GHz and 5.80 GHz

Microwave RFID systems have:

¢ Along read distance
e A high reading speed and data transfer rate
e Poor performance around water and metal

While these systems are sometimes used for supply chain applicati ons,
they are better suited for

e vehicle identification and

e automated toll collection

-17 -
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2.2.7 Summary

As we have learned, the operating frequency will directly impact the
performance of the RFID system.

Therefore, the main factors that you should consider when selecting
your operating frequency are your application requirements  and the
operating conditions.

The read range requirements for your application will give you a very
good idea as to which freque  ncy you should select for your system.

Most application types such as warehouse management have a
common set of requirements and are therefore associated with
specific frequencies.

You should finally also factor under which conditions your system will
ope rate as higher frequencies are more subject to interferences and
problems with materials such as liquids or metals.

-18 -



