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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This European Standard (Telecommunications series) has been produced by ETSI Technical Committee
Electromagnetic compatibility and Radio spectrum Matters (ERM).

Every EN prepared by ETSI isavoluntary standard. The present document contains technical characteristics and test
methods for the equipment to which it relates. This text should be considered as guidance only and does not make the
present document mandatory.

The present document has been produced by ETSI in response'to a mandate fromy:the European Commission issued
under Council Directive 98/34/EC (as amended) laying down a procedure for:theprovision of information in the field of
technical standards and regulations.

Annex A provides normative specifications concerning radiated measurements.

Annex B provides normative specifications on tests to be carried-out:on interrogators that include the optional feature
called "Listen Before Talk".

The present document is part 1 of a multi-part deliverable covering Radio Frequency | dentification Equipment
operating in the band 865 MHz to 868 MHz with power levels up to 2 W, asidentified below:

Part 1: " Technical requirementsand methods of measurement”;
Part 2. "Harmonized EN covering essential requirements of Article 3.2 of the R& TTE Directive'.

The present document includes improvements to the previous version of the standard that take advantage of technical
developments within the RFID industry. In particular thisincludes the ability for multiple interrogators to transmit
simultaneously on the same channel. This provides significant improvements in spectrum efficiency and system
performance. As a consequence "listen before talk” is no longer a requirement.

National transposition dates

Date of adoption of this EN: 21 March 2008
Date of latest announcement of this EN (doa): 30 June 2008

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 December 2008
Date of withdrawal of any conflicting National Standard (dow): 31 December 2008
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1 Scope

The present document covers the minimum characteristics considered necessary in order to make the best use of the
available frequencies. It does not necessarily include all the characteristics that may be required by a user, nor does it
necessarily represent the optimum performance achievable.

Radio frequency identification products covered within the present document are considered by definition short-range
devices. Power limits up to amaximum e.r.p. of 2 W are specified for this equipment in the frequency range 865 MHz
to 868 MHz.

The present document applies to RFID interrogators and tags operating together as a system. The interrogators transmit
in four specified channels of 200 kHz each using a modulated carrier. The tags respond with a modulated signal
preferably in the adjacent low power channels. Interrogators may be used with either integral or external antennas.

ElectroMagnetic Compatibility (EMC) requirements are covered by EN 301 489-1 [4] and EN 301 489-3 [5].
The types of equipment covered by the present document are as follows:

. fixed interrogators,

. portable interrogators,

. batteryless tags;

. battery assisted tags;

. battery powered tags.

2 References

References are either specific (identified by date of publicationand/or edition number or version number) or
non-specific.

. For a specific reference, subsequent revisionsdo not apply.

. Non-specific reference may be made anly to a complete document or a part thereof and only in the following
Cases:

- if it isaccepted that it will be possible to use all future changes of the referenced document for the
purposes of the referring document;

- for informative references.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
http://docbox.etsi.org/Reference.

For online referenced documents, information sufficient to identify and locate the source shall be provided. Preferably,
the primary source of the referenced document should be cited, in order to ensure traceability. Furthermore, the
reference should, as far as possible, remain valid for the expected life of the document. The reference shall include the
method of access to the referenced document and the full network address, with the same punctuation and use of upper
case and lower case |etters.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

ETSI
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2.1 Normative references

The following referenced documents are indispensabl e for the application of the present document. For dated
references, only the edition cited applies. For non-specific references, the latest edition of the referenced document
(including any amendments) applies.

[1] ETSI TR 100 028 (V.1.4.1) (al parts): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics'.

[2] ETSI TR 102 273 (V.1.2.1) (al parts): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Improvement on Radiated Methods of Measurement (using test site) and
evaluation of the corresponding measurement uncertainties".

[3] ANSI C63.5-2006: "American National Standard for Calibration of Antennas Used for Radiated
Emission Measurements in Electromagnetic Interference”.

2.2 Informative references

[4] ETSI EN 301 489-1 (V.1.7.1): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); ElectroMagnetic Compatibility (EMC) standard for radio equipment and services,
Part 1: Common technical requirements”.

[5] ETSI EN 301 489-3 (V.1.4.1): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); ElectroMagnetic Compatibility (EM€) standard for radlio.equipment and services,
Part 3: Specific conditions for Short-Range Devices (SRD)-operating on frequencies between

9 kHz and 40 GHz".

[6] TCAM (21)36: "Passive RFID tags at.the stage of placing on the market and the R& TTE
Directive'.

[7] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio

equipment and tel ecommunications:terminalcequipment and the mutual recognition of their
conformity (R& TTE Directive).

[8] |EC 60489-3 Appendix J Second-edition (1988): "Methods of measurement for radio equipment
used in the mobile services. Part:3: Receivers for A3E or F3E emissions’ pages 156 to 164.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

adaptive frequency agility: technique that allows an interrogator to change its frequency of operation automatically
from one channel to another

assigned frequency band: frequency band within which the emission by a device is authorized

battery assisted tag: transponder that includes a battery to enhance its receive performance and power itsinternal
circuitry

batterylesstag: transponder that derives all of the power necessary for its operation from the field generated by an
interrogator

battery powered tag: transponder that uses the power from its battery to perform all of its operational functions
conducted measurements. measurements which are made using a direct 50 Q connection to the equipment under test

dedicated antenna: removabl e antenna supplied and type tested with the radio equipment, designed as an indispensable
part of the equipment
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denseinterrogator mode: RFID operating mode in which multiple interrogators can transmit simultaneously in the
same channel while tags respond in the adjacent channels

effectiveradiated power: product of the power supplied to the antenna and its gain relative to a half wave dipole in the
direction of maximum gain

exter nal antenna: antennathat may be connected to an interrogator viaits external connector

full tests: all tests specified in the present document

global scroll: mode in which an interrogator is able to read the same tag continuously for test purposes only

integral antenna: permanent fixed antenna, which may be built-in, designed as an indispensable part of the equipment

interrogator: equipment that will activate an adjacent tag and read its data. It may also enter or modify the information
inatag

limited tests: limited tests (see clauses 4.2.1 to 4.2.2.3 of the present document) are as follows:

. transmitter frequency error and frequency stability under low voltage conditions for mains operated
equipment, see clause 8.1 of the present document;

e  transmitter frequency stability under low voltage conditions, see clause 8.2 of the present document;
. transmitter effective radiated power, see clause 8.3 of the present document.

Listen Before Talk (LBT): action taken by an interrogator to.detect an unoccupied channel prior to transmitting (also
known as "listen before transmit™)

provider: means the manufacturer, or his authorized representative or the'person responsible for placing on the market
radiated measur ements: measurements which involve the absolute measurement of aradiated field

scan mode: specific test mode of an interrogator that detectsa signal on a pre-selected channel and transmits
automatically on another channel

NOTE: SeeclauseB.1.3.
tag: transponder that holds data and responds to anvinterrogation signal

talk mode: transmission of intentional radiation by an interrogator

3.2 Symbols

For the purposes of the present document, the following symbols apply:

dB decibel

d distance

f frequency measured under normal test conditions

fc centre frequency of carrier transmitted by interrogator

fe the maximum frequency drift as measured in clause 8.1.2 b)
Q Ohms

A wavelength
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3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ANSI American National Standards Institute

BER Bit Error Ratio

CEPT European Conference of Postal and Telecommunications administrations

er.p. effective radiated power

EMC ElectroMagnetic Compatibility

emf electromotive force

ERC European Radio communication Committee

EUT Equipment Under Test

FT Full Tests

LBT Listen Before Talk

LT Limited Tests

OATS Open AreaTest Site

R&TTE Radio and Telecommunications Terminal Equipment

RF Radio Frequency

RFID Radio Frequency I Dentification

SRD Short Range Device

VSWR Voltage Standing Wave Ratio
4 Technical requirement specifications
4.1 General requirements

Interrogators shall transmit on any of the high power, channel s:specified'in clause 4.2.2.1 at power levels up to the limit
specified in clause 8.3.3.

An interrogator may transmit a continuous'signal on any of:the’high power channels for a period not exceeding the limit
defined in clause 8.6.3. At the end of the transmission the interrogator shall not transmit again on the same channel for
the period defined in clause 8.6.3. Alternatively the interrogator may switch immediately to any one of the other high
power channels send a further continuous transmissionyin accordance with the requirements of clause 8.6.3. Thereisno
limit to the number of times that this process may be'repeated.

In apreferred method of operation tags, that are activated by an interrogator transmitting in a high power channel,
respond in the adjacent low power channels: Thistechnique is called the dense interrogator mode. It has the benefit of
separating the frequencies of transmission of the interrogators and tags, alowing multiple interrogators to share the
same channel thereby improving system performance. It also minimises the generation of inter-modulation products,
which may disrupt the behaviour of tags.

Theinterrogator shall be so designed as to ensure that its length of transmission is no greater than is necessary to
perform the intended operation. Interrogators shall support trigger techniques that indicate the presence or arrival of
objects that may be tagged. Irrespective of the application, an interrogator shall stop transmitting after it has ceased to
read any further tags, as specified in clause 8.6.3.

Interrogators may also operate in a presence sensing mode in which they periodically transmit to determine whether
tags have entered their interrogation zones. When operating in this mode, interrogators shall restrict the length of each
transmission to less than 1 second and the period between successive transmissions shall be no less than 100 ms. Once
an interrogator has determined the presence of tags, it will commence its reading routine.
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4.2 Presentation of equipment for testing purposes

Equipment submitted for testing shall fulfil the requirements of the present document on al frequencies over whichiitis
intended to operate.

Providers shall select frequencies of operation in accordance with the channel plan defined in clause 4.2.2.1 and in
accordance with the power levels defined in clause 8.3.3.

If equipment is designed to operate with different carrier powers, measurement of each transmitter parameter shall be
performed at the highest power level at which the transmitter isintended to operate.

To simplify and harmonize the testing procedures between the different testing laboratories, measurements shall be
performed according to the present document on samples of equipment as defined in clauses 4.2.1 to 4.5. These clauses
are intended to give confidence that the requirements set out in the present document have been met without the
necessity of performing measurements at all frequencies.

4.2.1 Choice of model for testing

The provider shall supply one or more samples of the equipment, as appropriate, for testing.

If an equipment has several optional features considered not to affect the RF parameters then tests need only be
performed on the equipment configured with that combination of features considered to be the most complex, as
proposed by the provider and agreed by the test Iaboratory.

In the case of hand portable equipment without a 50 Q external antenna connector, see’clause 4.2.6.

4.2.2 Operational frequency ranges

4221 Choice of frequencies

Interrogators shall operate within the band 865 MHz to 868 MiHz on any of the four specified high power channels as
illustrated in figure 1. The band width of €ach high power chantiel shall be 200 kHz and the centre frequency of the
lowest channel shall be 865,7 MHz. Theremaining three-high power channels shall be spaced at equal intervals of
600 kHz. Tags should preferably respond in the denseiinterrogator mode within the low power channels. A diagram of
the channel plan for the band is shown in figure 1.

Interrogator
signal

Tag response

Ty T2 e s T s T e T 7 g9 "10 11 12" 13" 14 15 Channels

865 MHz 868 MHz

Figure 1: Diagram of channel plan

4.2.2.2 Channel range

When submitting equipment for testing, the provider shall state the frequencies of the channels on which the
interrogator will operate. The provider shall aso confirm that the interrogator shall operate on each of the declared
channels without any change to the circuit or trimming of discrete components.

Trimming is an act by which the value (in this case relating to frequency) of a component is changed within the circuit.
This act may include the physical alteration, substitution (by components of similar size and type) or
activation/de-activation (viathe setting of soldered bridges) of components.
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42.2.3 Testing of operational frequencies

Figure 2 shows the centre frequencies of the four high power channels permitted for use by interrogators at levels up to
2 W er.p. within the band designated for RFID. Full (FT) and Limited (LT) Tests, as defined in clause 3.1, shall be
carried out in the applicable channels at the frequencies shown in figure 2.

< 3,0 MHz
FT FT

LT LT

B 600 kHz T 600 kHz b 600 kHz >

865,0 MHz 865,7 MHz 866,3 MHz 866,9 MHz 867,5 MHz 868,0 MHz

Legend: LT: Limited tests, see clause 3.1.
FT: Full tests, see clause 3.1.

Figure 2: Tests on a single sample for equipment
within the band 865,0 MHz to 868,0 MHz

4.2.3 Number of samples for testing

Interrogators shall be submitted for test such that they may be configured to operateé on each of the four high power
channels as specified in figure 2. It is only necessary for one sample of equipment to be tested.

The provider shall supply a quantity of at least 3 presprogrammed. tagswith‘each interrogator that is submitted for test.

4.2.4 Test mode

Theinterrogator shall include a suitableitest mode to permit testing of the parameters defined in clauses 8 and 9. The
test mode shall be readily controlled by means, for example, of an external PC or terminal unit.

The test mode shall include the features listed below;

1) It shall be possible to set the interrogatorto transmit a continuously un-modulated carrier on any one of the
declared channels of operation.

2)  Whiletheinterrogator istransmitting on a preset channel, it shall be possible to read and log the identity of
any valid tags that are present in the interrogation field.

3) Itshal be possible to cause the interrogator to transmit normal test signal's continuously as defined in
clause 6.1.1 at its maximum data rate as declared by the provider.

4) It shall be possible to configure atag in atest mode such that, in the presence of an interrogation field, it
transmits a continuous modulated response. Alternatively this requirement may be satisfied by a suitably
configured test tag with an output that is representative of the production version.

4.2.5  Testing of equipment with alternative power levels

If afamily of equipment has aternative output power levels provided by the use of separate power modules or add-on
stages, then each modul e or add-on stage shall be tested in combination with the equipment. The necessary number of
samples and additional tests can be proposed by the provider and shall be agreed by the test laboratory based on the
requirements of clause 4.2.
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