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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental, in liaison with ISQ, also take part in the work

ISO collaborates closely with the

International
International

The main ta
adopted by
International

Attention is ¢
rights. ISO s

ISO 14815
CEN/TC 278
Intelligent trg
CEN (Vienng

This first edit

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting.VPublication
Standard requires approval by at least 75 % of the member bodies casting-a vote.

p

[«

rawn to the possibility that some of the elements of this document may be the subject of
nall not be held responsible for identifying any or all such patent rights.

vas prepared by the European Committee for Standardization (CEN) Technical Comr
Road transport and traffic telematics, in collaboration with" Technical Committee 1SO/T(
nsport systems, in accordance with the Agreement ori<technical cooperation between [IS(
Agreement).

on cancels and replaces ISO/TS 14815:2000, which has been technically revised.
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atent

nittee
204,
and
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oduction

System specification

This International Standard is designed to enable users and suppliers of AVI/AEI systems to specify system

speci

The ferms “AVI” and “AEI” are used both to describe “independently functioning AVI/AEI systems
on of identification within other RTTT/TICS systems”. This International Standard stupponts both such

funct
uses

Whildg
unde

This

such
requi
used

The
provi

For the data structure elements, Abstract SyntaxgiNotation One (ASN.1) Packed Encoding

(1ISO
For d
This

systel
and 4

Tes

Test
Interr
aspe

ficatiom that wittemableamomimatinteroperabitity basedoma DSREHNK:

where no other application or sector standard applies.

t it may be desirable to determine a single set of requirements for operation in all envir
- all operating conditions, this could impose unacceptable costs.

nternational Standard therefore provides standard “classes” for different aspects of system
that a system specifier may select the appropriate performance parameters to meet
fement. Supporting informative annexes also provide a numbet of general use “categories” V
to specify the environmental and operating parameters to support interoperable applications]

brchitecture descriptions provided in this International Standard are in compliance with th
ed by CEN/TC 278 WG13 ISO/TC 204 WGH.
8825-2) are used. This usage provides maximum interoperability and conformance to existin
etailed information on the use of ASN.\RER for AVI/AEI applications, reference is made to
nternational Standard provides classification procedures and details test requirements need

m definition. These requirements ‘are, wherever possible, determined by reference to existi
stablished practices.

requirements

requirements).are determined for AVI/AElI system components. The requirements t
ational Standard encompass general performance measurement, operational, and e
CtS.

How-to use this International Standard

" and as “the

bnments and

specification,
a particular
vhich may be

e guidelines

Rules (PER)
g standards.

SO 14816.

d to support
ng standards

b meet this
nvironmental

It is also an objective to provide users with different applications and in different environmental circumstances
a useful tool that is flexible enough to serve the various different needs. The categorization and classification

syste

m in this International Standard provides for this.

A brief guide showing how to use this International Standard is provided at the end of Annex A.
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INTERNATIONAL STANDARD

ISO 14815:2005(E)

Road transport and traffic telematics — Automatic vehicle and
equipment identification — System specifications

1

This
enabling International Standard, which, whilst allowing the system specifier to determine the
levels

Withip the road context of the Transport and Traffic Telematics Sector, AVI and~AEIl systems hav
objedtive of achieving a unique or unambiguous positive identification of a vehicle or item of equif
maks

Whilgt AVI may also be seen as an essential component of some-applications, the particular n
systgms are outside the scope of this International Standard. As far as is possible, care is still tak
a usgful tool for such applications.

This
exchanges of AVI/AEI are outside the scope of this Interhational Standard.

Whefe AVI/AEI applications are part of a larger system, and where no standardized application
requifements exist, these test requirements apply.

Anonymity and privacy issues are discussedin ISO 14816, and are not handled in this Internation
This
basefl on a DSRC link. AVI/AEL.8ystems that are relying on other link types are outside the

International Standard for those parameters where the link type influences parameters.

The $cope of this International Standard is confined to generic AVI/AEI system specification for
have|the following “core™components:

$cope
nternational Standard defines a generic AVI/AEI System specification for nominal AV/IJAEI

and operating conditions, provides a framework for nominal interoperability.

that identification automatically.

International Standard only refers to AVI/AEI in_thé road environment. Multimodal an

International Standard is desigried for system specification that will enable a nominal in|

A means of cémmunication between the vehicle/equipment and the reading station (e.g. a D

operationswithin a reference architecture which enables compatible systems to read and
identification (See ISO TR 14814);

0 provide an
performance

e the specific
ment, and to

peds of such
en to provide

d intermodal

-specific test

al Standard.

teroperability

scope of this

systems that

ERC link);

interpret the

an + L A + d dat + $ that nl

of the data

ranl mea-andb—pn re. ot rie s o o ot
\JUIIIPIIGII\JU W Lurnimmury  uliutTrioluvuu Udta ouuLidito gt ©i CTpTTwantvl

exchanged in the identification sequence (See ISO 14816);

the provision of operating and environmental parameters (or classes of operating parameters) within
which such systems must successfully function without impairing interoperability. This is to ensure that
the system specifier can state his requirements clearly to Implementation Designers and Integrators, and

measure the performance of such systems (covered in this International Standard).

© 1SO 2005 - All rights reserved
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2 Normative references

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

ISO 7637-1:1990, Road vehicles — Electrical disturbance by conduction and coupling — Part 1. Passenger
cars and light commercial vehicles with nominal 12 V supply voltage — Electrical transient conduction along
supply lines only

ISO/IEC 8825-2, Information technology — ASN.1 encoding rules: Specification of Packed Encoding Rules

(PER) — Papt-2

ISO/TR 14814"), Road transport and traffic telematics — Automatic vehicle and equipment identificat

Reference a

ISO 148167
Numbering a

ENV 12795,
(DSRC) — O

IEC 68-1:198
IEC 68-4:198
IEC 215:198

IEC 721-3-4:
environment

IEC 721-3-5:
environment

IEC 801-2:1¢

IEC 1000-4-¢
Immunity to

CEPT/ERC 1

3 Compliance

In order to g
separated c(
parameters

chitecture and terminology

Road transport and ftraffic telematics — Automatic vehicle and equipment identificat
nd data structure

Road Transport and Traffic Telematics (RTTT)— Dedicated Sheort-Range Communig
SRC Data Link Layer: Medium Access and Logical Link Control

7, Basic Environmental Testing Procedures — Part 1: General-and Guidance
7, Environmental testing — Part 4: Information for specification writers — Test summaries
y, Safety requirements for radio transmitting equipment (EN 60215)

1988, Classification of environmental conditions — Part 3: Classification of group
b/ parameters and their severities — Stationarytise at non-weather protected locations

1988, Classification of environmental, (gonditions — Part 3: Classification of group
bl parameters and their severities — Ground vehicle installations

84, Electromagnetic compatibility for'industrial-process measurement and control equipmen

, Electromagnetic compatibility.(EMC) — Part 4: Testing and measuring techniques — Sect
tonducted disturbances, induced by radio-frequency fields

[/R 22/04:1991, Harmanisation of Frequency Bands for Road Transport Information Systems

laim comipliance with this International Standard, a supplier shall provide, for each phys
mponent, detail of the classification of its product for all relevant (environmental and operat
etermined within this International Standard.

on —

ation

of

of

on 6:

ically
onal)

4 Terms

and definitions

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

41

AVI/AEI system

AVI/AEI appl

ication in an RTTT system, either as a stand-alone system or as part of an RTTT application

1) To be pub

lished.

© I1SO 2005 — All rights reserved
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4.2
bi-directional monologue
“read only” functionality with a start signal from the FE side

4.3

category

groupings of common class requirements to support interoperability between AVI/AEI systems of common
purpose (e.g. a “ruggedized” category versus a “standard” category)

class
differgrtiation—between—system—eompenents—with—different—grades’—of—requirements—fer, parameters

(e.g. flass 1 for “extreme” operational and environmental requirements)

4.5
envijonmental parameters
desciribe different environmental component properties/specifications

4.6
extrgme
referg to class 1 requirements for the “ruggedized” system category “A”

4.7
Fixed Equipment (FE)
equigment required to interrogate, receive and interpret the datajin the On-Board Equipment (OBE) in order to
present the identification

4.8
lifetime
period of time during which an item of equipment.gxists and functions according to the relevant fequirements
of thig International Standard

4.9
maintainability
ability to keep in a condition of good.repair or efficiency

410
Mean Time to Failure
average time that a system-functions before first failure

4.1
Mean Time between Failures
meair) cycle (one, failure and one repair) time of a maintained system

naI Interoperablllty

p A er operation
between operator domalns districts or natlons the capab|I|ty for a nommal AVI/AEI system FE to operate with
a nominal AVI/AEI system OBE

413
normal
class 2 requirements for the “standard” system category “B”

414

On-Board Equipment (OBE)

equipment fitted to the vehicle or item to be identified and containing the unique or unambiguous positive
identification

© 1SO 2005 - All rights reserved 3
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parameters

different operational component properties/specifications

4.16

physical architecture
physical configuration and physical interconnection of equipment to achieve its function (not the equipment

uirements for the system categories “3 - 6”

itself)

417
selected
class 1-6 re
4.18
shadowing
condition wh
signals, thus
NOTE Th

transaction. Abnormal shadowing may be caused by large or unusually shaped vehicleslequipment or by ve

travelling too ¢

419
(AVI/AEI) trg
completed ¢
identifying a
passage thro

NOTE TH
process comn

5 Abbre)
The following
AEI
AIB
ASN.1
AVI
CEPT

ere the close proximity of a vehicle/equipment interposed between FE and OBE-obscure
preventing a successful AVI/AEI transaction

e shadowing caused by normal traffic behaviour is taken into account and overcome to provide a sucg

losely together.

nsaction
ycle of communication (across the air interface at reference point delta) wherein a mes
vehicle or item of equipment is successfully received and.understood by the receiver durin
ugh the read zone

e number of attempts, retries and repeats is not relevant, it is only that one fully completed identifi

yiations
abbreviations are used in this International Standard:
Automatic Equipment Identification
Accredited, Independent, Testing Body
Abstract Syntax-Notation One
AutomaticWVehicle Identification

Comité.Européenne de Postes et Telecommunication (Fr.)
Eurepean Committee for Post and Telecommunication

DSRC

unication cycle is successfully completed to the extentthat no communications error could be detected.

s the

essful
hicles

sage
) one

cation

Dedicated Short Range Communication

DUT
FE
MTBF
OBE
osl
RTTT
TICS

Device Under Test

Fixed Equipment

Mean Time Between Failures

On-Board Equipment

Open Systems Interconnection

Road Transport and Traffic Telematics (CEN/TC 278)

Transport Information and Control Systems (ISO/TC 204)

© I1SO 2005 — All rights reserved
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The following abbreviations are used to designate the IEC 721 — Environmental classes:

B Biological

C Chemical substances

F Contaminating fluids

K Climatic

M Mechanical

S Mechanical substances

V4 Special climatic conditions

6 Requirements

6.1 | Generic system specification for AVI/AEI systems

This glause summarizes the generic system specification for AVI/AERsystems in terms of functior
data pxchanges, categorization and classification. The requirementsdefined in this clause:

— provide operation within the reference architecture defined-in ISO/TR 14814,

— allocate application data in accordance with ENV 1S©Q-14816, and

— ¢nable nominal interoperability.

To optain interoperability, it is a requirement<that nominal AVI/AEI system FE shall have the
operate with nominal AVI/AE| system OBE; albeit of different capability using an air interface g
in 6.9.

However, the environmental and operating conditions within which such equipment has to fun

differ
provi
most

opergting/environmental, ‘eonstraints selected, any properly configured standard compliant AV

OBE

ent according to geographical location, traffic operating conditions, etc. This Internatio
Hes environmental/operational classes grouped into categories to enable the marketplace
appropriate  FE forindividual fixed locations. This is with the knowledge that

shall have the capability to be identified by all standard compliant AVI/AEI system FE.

btain nominalMAVI/AEI system interoperability, it is a requirement that OBEs shall have the

ate with nominal AVI/AEI system FE.

s supported,

capability to
s referenced

ction may be
nal Standard
o decide the

within the
/AEI system

capability to

function may
h, etc. This

arketplace to

select the most appropnate OBE equment W|th the knowIedge that within the operatmg/enwronmental
constraints selected, any properly configured standard compliant AVI/AEI system FE shall have the capability
to identify all standard compliant AVI/AEI OBEs passing within its compass.

These generic system specifications provide a migration path to later generations of equipment and to
equipment of greater capability.

In order to enable an AVI/AEI system to operate across wide areas, it is necessary for the system to use the
standardized interfaces architecture and data structures normalized in this family of AVI/AEl European
Standards. As particular system specifications will vary, well-declared and flexible structures are used. It is
important, for example, that AVI/AEI system FE facilities can effectively operate different variants of OBE. The
system specification defined in this International Standard supports the numbering schemes and data
structuring defined in ISO 14816.

©I1SO

2005 — All rights reserved
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6.2 Syste

m specification: architecture

Itis the Vision of the AVI/AEI system specification International Standard to:

“provide a method (trans-national and interoperable) of automatically identifying a vehicle or item of equipment
using a standard DSRC link.”

Other subsequent standards may determine requirements for AVI/AEI systems working at other air interfaces.

It is the Mission of the AVI/AEI system specification International Standard to:

“Define the fi
they may a
interoperabil

According to
application (
system), or
managemen
using purpog

s

Chieve the objectives of the Vision Statement in an Open Systems Environment,~€ne
ty, whilst retaining the ability for different equipment to coexist.”

the operational situation, AVI/AEIl systems may be viewed either as a service t0 suppd
such as the vehicle identification component in a public transport system or frgight manage
as an application in itself (for example, the identification of a “probe”\wvehicle in a

situation or in an enforcement situation). As such, the AVI/AEI system fangtion may be ach
e-specific dedicated equipment (such as an AVI/AEI system transponder), or may be ach

h that
bling

rt an
ment
raffic
eved
eved

using equipment installed for the application that it supports, or indeed, using existing equipment installed for

another appl
and interopg
respect of th

cation (such as a freight logistics system utilizing AVI techniques). Such multi-application su
rability will be particularly common in respect of the OBE, although it will also be requir
b FE.

6.2.1 Congeptual architecture
See ISO/TR [14814.

6.2.2 Logigal architecture
See ISO/TR [14814.

6.2.3 Functional architecture
See ISO/TR [14814.

6.2.4 Contfol architecture
See ISO/TR [14814.

6.2.5 Identjfication principles

This Internat

onahStandard adheres to the Open Systems Interconnection (OSI) philosophy, i.e. the defi

pport
ed in

hition

is concerned

with the exchange of information between systems and not the internal functioning of

each

individual system component.

In order to cooperate, entities in any OSI layer, other than the lowest layer, communicate by means of the set
of services provided by the next lower OSI layer.

This International Standard references the series of International Standards developed by CEN/TC 278/WG9.
The work of ISO/TC 204, especially WG1/SG3, is taken into account as far as possible, as are other existing

relevant definitions of data elements [such as the “Data elements to be used in surface transport applications
of machine readable cards” (CEN/TC 224/WG11)].

© I1SO 2005 — All rights reserved
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Where the RTTT/TICS system service has to support devices in an interoperable environment, it is essential
that the devices be capable of “upwards migration”, either to accommodate different types of devices in the
emerging specifications, or as new generations of systems are developed.

6.2.6

Information architecture

See ISO/TR 14814 and I1SO 14816.

6.2.7 Physical (application) architecture

This clause describes the physical configuration and physical interconnection of equipment to achieve its

funct

The physical architecture shall be as defined in 4.5 of ISO/TR 14814.

The f

In th¢ majority of situations, the objective of the AVI/AEI system function is to uniquely identifi
ment. In some circumstances, the position may be reversed and itrmay be for a movir
ment to identify a static or moving object (such as a location identifier, or another moving vehicle or
ment).

equig
equig
equig

In sg
secu
that
exan
withir

on (not the equipment itself).

pllowing clauses provide a summary of the application architecture.

me cases, it is necessary to protect the identity of a vehicle/or equipment for reasons
ity. In these cases, the AVI/AEI system shall provide an.alias or temporary unambiguous
Hoes not necessarily provide the permanent identification of the vehicle or equipment.
ple, identify a smart card temporarily located in an on-board unit.) Such identifications a

this International Standard.

Fixed equipment

Central
system

Local

system 1
—

Local

system 2
-——  J

Local

system 3
~—

Local

system...n

DSRC

=) E=N

Fixed ' N
i (=) Road zone 2)
Fixed .

equipment 2

<&
Fixed

y vehicles or
g vehicle or

Of privacy or
identification
(It may, for
re supported

On board equipment
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The example in Figure 1 shows one central FE system with a number of local FE systems. Each local system
may have one or multiple FE connections. The example also shows OBE of two different types, without
indication of the exact number of each.

The AVI/AEI system may be a stand-alone function using dedicated equipment, or may be an application
service within a more complex service (such as fee collection, route guidance, fleet management, etc.)
achieved using the equipment provided for that service. The FE used may provide the functions of more than
one service, or indeed the function may be performed by a combination of equipment (such as an interrogator
plus an antenna).

The general application configuration shall be comprised of FE and OBE (OBE), making use of the DSRC to
communicates-

The FE shalljutilize an antenna targeted on the identification zone. The FE shall normally, but not neces
be connected to either a local and/or a central computer system.

arily,

The OBE shall utilize an antenna located such that it will pass through the identification zoneé:

As the OBE
(see 5.5). A
scheme(s) d
Standard.

L link
ering
tional

passes through the Identification Zone, communication shall be effected using a DSR(
| AVI/AEIl system application-specific data shall be comprised of‘one or more numbk
ptermined in 1SO 14816, or a “private” class data construct supported within that Interna

The AVI/AEI
a “bi-directio
established

structure (or

Additional bi-
services) bu
prescribe thg

An AVI/AEI 3
shall only bg
determined |

system identification component specified within this International Standard may be describ
hal monologue” — bi-directional in that there shall be a ¢ommunication phase where cont
vith the OBE and the OBE responds, a monologue in“that the AVE/AEI identification is a
group of data structures) sent from the OBE to the EE.

directional data exchanges are permissible (and indeed are essential to support many applid
are outside the domain of this International Standard. Other standards for the sector
form of these data exchanges.

ystem identification, or AVI/AEI system’ component of a more complex RTTT/TICS identific
regarded as a standard-compliant identification if it complies with the system specifiq
h this International Standard.ln -order to ensure interoperability within the sector, no fo

»)
L

AVI/AEI system, other than that determined in this International Standard (and in the related Interna

Standards 1S

O/TR 14814 and ISO 14816), may claim to be compliant with CEN TC 278 RTTT standar

bd as
Act is
data

ation
shall

Ation,
ation
'm of

fional

is for

AVI/AEI systems or ISO/TC 204 TICS International Standards for AVI/AEI systems.

6.2.8 Deplpyment (impleméntation) design

The deployment architectufe for AVI/AEI systems is not considered appropriate for standardization.

6.3 Specific system specification for stand-alone AVI/AEI systems

This clause defines the specific data exchange operation to achieve the AVI/AEI transaction.

The AVI/AEI transaction is an essentially simple bi-directional monologue transaction in which the FE requests
the data from the OBE and the OBE provides its data.

The data shall comprise one or more standardized data constructs as defined in ISO 14816.
The transaction shall conform to any relevant CEN or ISO system specification standard for AVI/AEI. The

clause below defines the description method used in describing the specific system specification for an
AVI/AEI transaction.

© I1SO 2005 — All rights reserved
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GET function

The principal function to support access to the AVI/AEI data structures (defined in ISO 14816) is:

GET

NOTE This is the only standardized function required to perform AVI/AEI.

GET is an AVI/AEI system function used to initiate a read operation of AVI/AEIl system information, i.e.
AVI/AEI system application data.

Usa

6.3.2| Further (optional) functions
Some¢ AVI/AEI systems may additionally provide further functions. The following functiens are ng

but iff present shall conform to the following general form and to the definition as\specified in 2
AVI/AEI standard. This function requires a full bi-directional link.

6.3.211 SET

SET

Usage: SET((ASN.1 DataStructureldentifier).[DataElementldentifier], data to be written,[(location)

6.4 | Specific system specification for the AVI/AEl'system function incorporated in
systems
The [AVI/AEl system may be used as an identification element within another applicatio

manggement, parking management, etc.).

Whe
defin

interface, this International Standard does not apply.

6.5

This

by E[FSI (EN 300 674).and CEN (EN 12253, 12795, 12834). The provisions and determinatic

4 b Q4 4 1ol - D o)
N TUALIAO U ULWUTTIUTTIUTNTT ), Udld)

fe an application requires simply an.AVI/AEl system identification transaction, it shall uss
bd in 6.3. above. In cases where there is an application-defined transaction using a standa

Air interface aspects

nternational Standard assumes the provision of adequate DSRC interface European Standa

s an AVI/AEI system function used to put data into the memory-of on-board equipment (OBE).

t mandatory,
ny CEN/ISO

~ ~

to other

h (e.g. fleet

the method
dized DSRC

rds provided
ns specified

within this International Standard assume a DSRC link at 5,795-5,805 GHz as reconmpmended by

CEPT/ERC 22/04 ‘or-other frequencies as may be specified in such ETSI and CEN Standards.

NOTH 1 Whilst/ many of the system specifications determined in this International Standard may
regardlless of the frequency, it will be necessary to reconsider each of the provisions of this Internation
situatfons“where new frequency ranges are to be used. Where appropriate, new standards may need to bej

speci

NOTE 2

6.6

6.6.1

be applicable
bl Standard in
developed for

ic-ffequency ranges.

Operating parameters

AVI/AEI system operating parameters

For ISO parallel voting, the relevant ITU reference will replace or be added to this clause as soon as available.

In order to claim compliance, a declaration for all tables and table combinations shall be made. Omission of
declaration of any one table or any table combination in this section shall constitute non-conformance to the
International Standard.

Where speed is claimed, the maximum number of transponders in zone shall be declared; where life of
transponders is claimed, the number of reads per period shall be declared.
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6.6.1.1 Reliability, availability, lifetime and maintainability

The operational requirements for reliability, availability, lifetime and maintainability on the AVI/AEI system level
are formulated qualitatively, not quantitatively.

6.6.1.1.1  Reliability

This clause relates to the reliability requirements between reference points alpha and delta determined in
ISO/TR 14814.

In order to be considered reliable, a compliant AVI/AEIl system shall deliver a declared maximum of
undetected Ironeous identification results under nominal operational conditions at reference point beta.

6.6.1.1.2 aintainability

The FE shall|be designed to facilitate maintenance.

The OBE (eXcluding exchangeable batteries or external power source) shall not requiresmaintenance.

6.6.1.1.3 Minimum number of identifications per year for the OBE

Table 1 — Identification per year for OBE

Class Identifications per'year
A1 20.000
A2 10 000
A3 4000
Ad 2 000

Where an infernal battery is used in the OBE, €lass A is to be considered in conjunction with Class B below.
In order to clJaim compliance with a particular-“Class A” classification, the OBE shall also meet the claimed
OBE lifetime|classification.

6.6.1.1.4 Lifetime of OBE

The minimum lifetime of the OBE shall be as determined in Table 2.

Table 2 — Minimum lifetime of OBE

Class OBE lifetime
B1 15 years
B2 10 years
B3 5 years
B4 3 years
B5 2 years
B6 1 year
B7 6 months
B8 3 months
B9 1 month
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In the case of using an exchangeable battery in the OBEs, the lifetime of the battery shall be as determined in
Table 3.

Table 3 — OBE battery lifetime

Class Battery lifetime*
BB1 15 years
BB2 10 years
BB3 5 years
BB4 3 years
BBS 2 years
BB6 1 year
BB7 6 months
BB8 3 months
BB9 1 month

*Based on 500 transactions per month.

6.6.1]11.5 Distance between FE and OBE antennas

Table 4 — Distance between.FE and OBE antennas

Class Reading distance test points
C1 20 m
C2 10m
C3 6m
C4 3m
C5 Tm
C6 0,5m

To aghieve Class C1;it-shall read at all test point, Class C2, all test points up to 10 m, etc.

Whefe ETSI Standard I-ETS 300 674 applies, distance shall be measured according to power levels as
defined by ETSI Standard I-ETS 300 674. The power class, where applicable, shall be [documented
(e.g. Classi€1/1, Class C1/2, etc). Applicable ETSI power classes shall not be exceeded.

6.6.1 tion

The technology adopted for an AVI/AEI system shall not preclude OBEs that can be installed by the user
without any aid from any expert.

Installation is to be effected according to an approved, documented procedure provided by the manufacturer.

When being fitted to a vehicle, the equipment and the whole installation must comply with the provisions relating
to maximum tolerances laid down by the manufacturer's specifications.

The equipment shall be immune to damage caused by the normal handling, connection and disconnection
that are necessary for installation and maintenance activities.

This shall not preclude OBEs which are specifically designed to cease functioning upon removal or tampering.
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6.6.1.3 Electromagnetic disturbance

The AVI/AEIl system shall be able to perform identifications in an environment with electromagnetic
disturbance in accordance with IEC 801 and EN 50081. For the radio link, part I, ETS 300 674 applies.

6.6.1.4 Emissions

The electric or magnetic fields produced by the AVI/AEI system shall not exceed the levels as specified in
IEC 215 (EN 60215). This clause applies to both FE and OBE. For the radio link, part |, ETS 300 674 applies.

EXAMPLE IEC 215 (EN 60215) requires that the transmitted electric and magnetic fields shall not exceed 200 V/m
or 0,5 A/m, regpectively over the mrequency range sU VIHZ 10 sU GHZ. ThIS approxXimately Corresponds 10 a radfation power
density of 100/W/m? (10 mW/cm?) and applies to distance greater than 5 cm from accessible surfaces of the equipment.

NOTE Fqr the ISO parallel voting, the relevant ITU reference will replace or be added to this clauseas soon as
available.

6.6.2 AVI/AEI system-specific operating parameters
Due to the variations in size and loading configurations of items of equipment that.may be encountered|in an
RTTT/TICS énvironment, references to distance detailed in this clause refer to-distances between the| OBE
antennas.

The system fnust be able to operate within the limits as specified in the following tables.

Table 5 — Maximum number of OBE antennas per cubic metre

Class OBEs.per m?
D1 0,1
D2 1
D3 10
D4 25
D5 50
D6 100 and above

NOTE D¢pending on the technical solution, there may be a requirement to specify the maximum number of OBEs in

the read zone|as a factor of passing speed.

Table 6 — Minimum distance between OBE antennas

Class Clearance between OBEs
=N} rcm
E2 5cm
E3 10 cm
E4 25 cm and above
NOTE This will normally reference distance between monolithic OBEs when mounted according to manufacturer's

specification.
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Table 7 — Passing speed

To aq

NOTE

but are also used as stop-and-go traffic test points.

6.7

The ¢

6.8

Priva
is to

6.9

Secu
can (
ISO 1

6.10

This

The f

Class Speed test point
Km/h m/s
F1 240 66
F2 160 44
F3 120 33
F4 72 20
ES 18 5
F6 9 25
F7 3.6 1

hieve Class F1, it shall read at all test point, Class F2, all test points from 1 m/s.Up to 66 m/s

F5 to F7 are applicable classes for use in low-speed AEI environments/sueh as inventory man

Data structure requirements

verall requirements for AVI/AEI system data are determined within ISO 14816.

Privacy

Cy is not a mandatory requirement for a nominal AVI system (or system service), as its princ
positively identify vehicles/equipment. See 1SQ 14816 for further details.

Information security
rity data at the message level and the security information objects (such as cryptographic

ptionally be provided by adequate measures, but do not form part of this International S
4816 for further details.

Environmental parameters
clause is applicable for all parameters of operation, transport and storage
pllowing abbreviations are used to designate the environmental classes defined in IEC 721:

Biological
Chemical substances

, etc.

pgement, etc.,

pal objective

checksums)
andard. See

Cantaminatina fl

NOZXXTO®

6.10.

n ida
ooTrartatgTronTts

Climatic

Mechanical

Mechanical substances
Special climatic conditions

1 FE environmental parameters

FE environmental parameters are classified in accordance with IEC 721-3-4.
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Table 8 — Environmental conditions for the FE

Class Reference Category
G1 IEC 721-3-4 4K4/4Z72/425/478/4B1/4C2/4S3/4M4
G2 IEC 721-3-4 4K3/4Z7/4B1/4C2/4S3/4M4
G3 IEC 721-3-4 4K2/4Z7/4B1/4C2/4S3/4M4
G4 IEC 721-3-4 4K1/4Z7/4B1/4C2/4S3/4M4

6.10.2 OBE environmental parameters

OBE environmental parameters are classified in accordance with IEC 721-3-5.

Table 9 — Environmental conditions for the OBE

Class Reference Category
H1 IEC 721-3-5 5K4/5B1/5C1/5S1/5F1/5M3
H2 IEC 721-3-5 5K3/5B1/5C1/5S1/5F1/5M2
H3 IEC 721-3-5 5K2/5B1/5C1/5S1/5E4/5M2

6.11 Safety

As this Interpational Standard does not deal with any single defined application, and as the implemen
architecture [is not part of the International Standard, ittis not possible to include strict quanti
requirementd on safety. However, it is expected that manufacturers take into account safety aspe
product design. Annex D details some aspects that should be considered as a minimum by manufacturer|

7 Test requirements

7.1 Objedtives

It is the objegtive of this InternationalyStandard to provide specific reference criteria for test requirement
reference tests for equipment claiming conformance with this family of International Standards for AV
systems.

Wherever pgssible, thertest requirements determined in this International Standard are formulated
referenced tp existing ‘standards. This International Standard provides references to such standarg
classes.

ation
fative
ts in

D.

5 and
I/AEI

and
s by

All normativq testing required in order to claim compliance with this International Standard shall be certifi

ed by

an AlB, approved by the nation state.
7.2 Operational parameters to be tested
7.2.1 General test requirements

7.21.1  Reliability

See 6.6.1.1.1.
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72111 Error Rates

The manufacturer shall satisfy the AIB (e.g. by means of calculation) that the system components have been
designed such that any relevant accuracy (maximum tolerated error rate) requirements determined in this
International Standard for a particular classification are met. (The form of such calculation is not
predetermined).

7.21.1.2 Failure Rates

The manufacturer shall satisfy the AIB (e.g. by means of calculation) that the system components have been
designed such that any relevant MTBF requirement determined or advised in this International Standard for a
partidqurar classification is met. (T he form of such calculation is not predetermined).

7.21|2  Availability

The form of availability check is not predetermined.
7.2.113 Lifetime

7.2113.1  FE Lifetime

The manufacturer shall satisfy the AIB (e.g. by means of accelerated life cycle tests and/or calfulation) that
the FE is expected to meet its claimed expected lifetime.

7.21|3.2 OBE Lifetime

The manufacturer shall satisfy the AIB (e.g. by means, of accelerated life cycle tests and/or calfulation) that
the JBE is expected to meet its claimed lifetime. (s€€/6.6.1.1.4).

7.21l4  Maintainability
See $.6.1.1.2.

The OBE (excluding replaceable battery or external power source) shall not require maintenande throughout
its clgimed lifetime.

NOTEH Maintainability requirements for Fixed Equipment is considered to be a commercial agreemerjt between the
buyer|and seller, and is not\Covered by this International Standard.

7.21|5 Number/of transactions/identifications per year (OBE):

The [AIB shallvascertain to its satisfaction that the OBE has, at minimum, achieved thg number of
transpctionsfidentifications per year in accordance with the classification (as specified in this|International
Stantfard) claimed by the manufacturer.

Where the OBE has a non-replaceable battery, such certification shall be based upon usage of an
internal/non-replaceable battery for the expected minimum lifetime of the OBE as specified in Table 3.

Where the OBE has a replaceable battery, the AIB shall ascertain to its satisfaction that the OBE shall meet

the minimum number of transactions/identifications between battery changes to meet the requirements of the
classification (as specified in this International Standard) claimed by the manufacturer.

7.21.6 Distance between FE and OBE antennas
The AIB shall certify compliance with respect to operation of the system at each of the test points of the

reading range, according to the classification (as specified in this International Standard) claimed by the
manufacturer.
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7.21.7 Distance between OBEs
The AIB shall certify compliance with respect to operation of the system distance at each of the test points

between OBEs (or, where separated, OBE antennas) according to the classification (as specified in this
International Standard) claimed by the manufacturer. (See Table 6.)

7.21.8 Passing speeds

The AIB shall certify compliance with respect to operation of the system at vehicle speeds according to the
classification (as specified in this International Standard) claimed by the manufacturer. (See Table 7.)
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Annex A
(normative)

Categories of AVI/AEI systems

Classes and categories

Whilg
unde

Equig

Hows
interd
requi
categ
interd

Thes
categ

TNEY

1

t it may be desirable to determine a single set of requirements for operation in all envin
- all operating conditions, this could impose unacceptable costs.

ment shall be defined according to its classes as determined in this International)Standard.
ver, determination into classes does not by itself enable interoperahility. In order
rements. This International Standard therefore provides a range of categories for common

perable use of the International Standard both practicable and easy:-
b categories comprise sets of classes that specify the environmental and operating para
ories are as follows:

Nominal interoperable “ruggedized”

Capable of operation in extreme (as defined in classes) RTTT environment/operating co
may be expected; operable within a wide range of temperatures; waterproof; high specifi
respect of vibration, thermal shock, chemical resistance.

Nominal interoperable “standard’}
Capable of operating within normal.{as defined in classes) RTTT environments/operating
that may be expected in the RTTT sector. OBE mounted inside the vehicle (with the pos
exception of antenna and connections from OBE to antenna).

Nominal interoperabte-“within selected environmental classes”
Capable of operating within all normal (as defined in classes) RTTT operating conditions|
conforming to selected classes with respect to the environments in which the equipment
expected to function.

Nominal‘interoperable “within selected operational classes”

Capable(of operating within all normal (as defined in classes) environments that may be
and-conforming to selected classes with respect to one or more operational aspects (e.g
parameters such as maximum speed).

bnments and

to achieve

perability, different operators need to use similar classes or groups of classes to provide their minimum

uses. These

ories are advisory rather than mandatory, and are determined in order to make the adoption and

meters. The

nditions that
cation in

conditions
Sible

, and
may be

expected,
operational

fa=

6)

[13

Capable of operating within selected environme

ntal and operational classes.

Not nominal interoperable “within selected environmental and operational classes
Selected classes, not capable of operating as defined in the RTTT set of standards.

Categories 1 and 2 represent the most stringent, least flexible situations. They each have a fixed specification
of classes. They are designed for widespread use.

Categories 3, 4 and 5 support a range of classes to enable interoperability within limited and definable ranges
of environmental classes, operational classes, or a combination of the two.

©I1SO
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Category 6 is a category providing for classification of systems not suitable for full nominal interoperability but
within common “selected environmental and operational classes”.

NOTE The terms: “Extreme”, “Normal”, “Selected” with respect to environmental conditions refer to the classes
defined in this International Standard.

Table A.1 defines the operational and environmental categories.

Table A.1 — System categories

Category 1 Category 2 Category 3 Category 4 Category 5 Category 6

Environmental Extreme Normal Selected Normal Selected Selécted

Operational Extreme Normal Normal Selected Selected Selectgd

Each of the gqystem categories is assigned a set of parameters as shown in Tables A.2, A.3.and A.4 beloyv:
— Fixed Equipment, or

— On-Boaid Equipment.

Table A.2 — Fixed equipment, operational and envirohmental conditions

Category 1 Category 2 Category 3 Category 4 Category 5 Categofy 6
Reading
distance (C) 1 2 2 1-5 1-5 1-5
Speed (F) 1 2 2 1-6 1-6 1-6
Environmenfal (G) 1 2 1-4 2 1-4 1-4

Table A.3 — On-board equipment (AVI), operational and environmental conditions

Category 1 Category 2 Category 3 Category 4 Category 5 Categofy 6
IDs per Year (A) 1 2 2 1-4 1-4 1-4
Lifetime (B) 1 2 2 1-5 1-5 1-5
Reading
distance (©) 1 2 2 1-5 1-5 1-5
Speed (F) 1 2 2 1-6 1-6 1-6
Environmental < (H) 1 2 1-3 2 1-3 1-3

Table A.4 — On-board equipment (AEI), operational and environmental conditions

Category 1 Category 2 Category 3 Category 4 Category 5 Category 6
IDs per Year (A) 1 2 2 1-4 1-4 1-4
Lifetime (B) 1 2 2 1-5 1-5 1-5
Reading
distance (C) 1 2 2 1-5 1-5 1-5
Speed (F) 1 2 2 1-6 1-6 1-6
Environmental (H) 1 2 1-3 2 1-3 1-3
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A.2 Examples on use of classes for system specification

The three examples below indicate how users/operators may specify AVI/AEI system specification using this
International Standard and the categories.

A.2.1 Example 1: Requiring a nominal AVI system, category 2
Identifying the system specification

In this example, an AVI/AEI operator selects an AVI/AEI system that shall provide:

— ¢nable nominal interoperability,

— & high level of performance for operational requirements,

— operation in most foreseeable environmental conditions,

— but not ruggedized equipment.

In regpect of the operational requirements, he may, for example require:
$peed: 150 km/h, reading distance 8 metres, OBE lifetime 10/years, 10 000 reads per yearper OBE.

This |mplies the following classes:

Description Class
Reads/year 10 000 A2
OBE lifetime 10 years B2
Reading distance 8 metres C2
Vehicle speed 150 km/h F2

In regpect of the environmental.parameters, he may, for example require:

Dperation in -35°- +702/C, no influence of road salt, sand, dust, oils, etc. (OBE behind |windscreen),
mormal vibration and.shock resistance.

This |[mplies the following class:

12 IEC 721-3-5 5K3/5B1/5C1/5S1/5F1/5M2

In this example, in the system specification the operator may refer to this International Standard as follows:
ISO 14815 OBE: Classes: A2/BIP2/C2/D2/I2

In many cases, many groups of users will have similar requirements (for example, freight operators within

ENV countries), and in these circumstances, to maximize interoperability, it will be simpler and more

consistent to refer to one of the categories in this annex.

Using the categories in the system specification, the operator would refer to this International Standard as
follows:

ISO 14815 OBE: Category 2
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A.2.2 Example 2: Requiring a nominal AVI/AEI system, category 5
Identifying the system specification

In this example, an AVI/AEI operator selects an AVI/AEI system that shall provide:
— nominal interoperability,

— alimited level of performance for access control (e.g. a parking operation),

— not ruggedized equipment.

In respect of the operational requirements, he may, for example require:

speed: | 20 km/h, reading distance 3 metres, OBE lifetime 3 years, 2 000 reads per year per. OBE.

This implies fhe following classes:

Description Class
Reads/year 2000 A4
OBE Lifetime 3 years B3
Reading distance 3 metres C4
Vehicle Speed 20 km/h F4

In respect of the environmental parameters, he may, for exaniple require:
Operatign in —25°- +70° C, no influence of road salt,’sand, dust, oils etc. (OBE behind windscreen).

This implies the following class:

13 IEC<721-3-5 5K2/5B1/5C1/5S1/5F1/5M2

L2

In this example, in the system specification the operator may refer to this International Standard as follow|
PrENV ISO 14815 OBE: Classes: A4/B4/C4/D6/I3
In many cases, many.'groups of users will have similar requirements (for example, freight operators Within

tropical countries);»and in these circumstances, to maximize interoperability, it will be simpler and |more
consistent to|referto one of the categories in this annex.

Using the categories in the system specification, the operator would refer to this International Standard as
follows:

ISO 14815 OBE: Category 5
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A.2.3 Example 3: Requiring a ruggedized antenna, category 3

Identifying the system specification

ISO 14815:2005(E)

In this example, a user may require a category 1 antenna together with a category 2 OBE. This implies that
the antenna is to be mounted externally and therefore ruggedized, whereas the OBE is mounted inside the

vehicle and therefore subject to a different set of environmental parameters:

— enable nominal interoperability,

— a high level of performance for operational requirements,

— ¢peration in most foreseeable environmental,

— ruggedized equipment (extreme environmental).

In regpect of the antenna alone, the operational requirements are not applicable, hexmay, for example require:

This |mplies the following classes:

$peed: 150 km/h, reading distance 8 metres, OBE lifetime 10 years, 10-000 reads per yearper OBE.

Description Class
Reads/year 10 000 A2

OBE lifetime 10 years B2 |
Reading distance 8:metres Cc2 |
Vehicle Speed 150 km/h D2 |

In regpect of the environmental parameters,-he may, for example require:

This |mplies the following class:

Dperation in —45°- +85° C, impervious to ingress of road salt, sand, dust, oils etc. (OBE| mounted on
gxterior of vehicle), vibrationand shock resistant, may be subjected to flying stones.

M

IEC 721-3-5

5K4/5B1/5C1/5S1/5F1/5M3

In this example, in the system specification the operator may refer to this International Standard afs follows:

1SG 14815 OBE: Classes-A2/B2/C2/D2/11

Using the categories, in the system specification, the operator would refer to this International Standard as

follows:

ENV12314-3 OBE: Category 3

© 1SO 2005 - All rights reserved
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Annex B
(normative)

Environmental parameters to be tested

B.1 General aspects

The purpossd
equipment is
ascertain tha
within a parti
A further req
Where possi

Before perfg

“Heat dissipating specimens” or not. This is defined according to IEC 68-1, chapter 4.3 “Heat-dissif

specimen”.

NOTE

B.2 Envir

The following
samples, exd

In this Intern
relevant stan

of issue of this International Standard, and sonie parameters remain only partly specified. Further add

and revisiong

The basis fq
IEC 68-2 ser

B.2.1 Sola
Test Sa, pro
Pre-conditia

Pre-checks:

Typically, the OBE may be expected to be non-heat dissipating, while the FE will be heat dissipating.

o1 environmental classification 1S 10 ascertain the environmental conditions within whni

t the equipment is fully operable within parameters of the environmental conditions)spe
Cular classification (specified within this International Standard) claimed by the manufacturer

ble, all such tests are by reference to established International Standards

bnmental tests

tests shall normally be performed as a sequence of tests, in this sequence and using the
ept where otherwise noted. After all tests, mechanical checks are performed.

ational Standard, most test parameters are specified; however, as the development of
dards is still in process, some are dependent on other standards under development at the

to this International Standard.are therefore to be expected.

r testing determined in(this International Standard is the already well-defined and acc
es, Parts 1 and 4.

r radiation

edure A, as described in IEC 68-2-5 (see also IEC 68-2-9).

ning: Stabilize temperature

C
able to operate (including storage) and survive. Environmental test requirements shall thelrefore

lirement of environmental tests is to ensure compliance with environmental safety regulatior]s.

the

cified

[

rming environmental tests, the AIB shall determine if the OBE or FE are to be considerg¢d as

ating

s5ame

other
time
itions

bpted

Mechanical inspection

Condition of DUT:

Irradiance:

Temperature in test enclosure:

Duration:

Measurements:

Operational
As specified in the requirements
+40°C

IEC 68-2-9, test b, 3 cycles

“Simplified performance test” at the end of the last irradiation period.

Measure temperature rise inside of DUT. If it is necessary to damage the DUT to do this, then this
measurement must be performed on separate sample(s). However, the sample(s) to be used for the following

tests should

22

also go through this test first.
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B.2.2 Low temperature tolerance

Test Ab for non-heat dissipating specimen and test Ad for heat-dissipating specimen. These are described in
IEC 68-2-1.

Condition of DUT: Operational

Temperature: Same as low air temperature as specified

Duration: 96 h

Measurements: “Simplified performance test” at the end of the exposure (conditioning).

B.2.3 Dry Heat

Test [Bb for non-heat dissipating specimen and test Bd for heat dissipating specimen.,.T¢ be cprried out as
described in IEC 68-2-2.

Condition of DUT: Operational

Temperature: High air temperature as specified, plus the temperature rise fourld in test Sa
(see B.2.1)

Duration: 96 h

Meagurements: “Simplified performance test” at theend of the exposure (conditioning).

B.2.4 Rapid change of temperature air/air

Test Na; to be carried out as described in IEC 68-2-14(see also IEC 68-2-33).

Condition of DUT: Operational

Temperatures: As given in requirements

Numbper of cycles: 5

Change-over time: 30 s (automatic transfer)

Expgsure time: 30m

Meagurements: “Simplified performance test” performed immediately after the last exposure. This

measurement may be performed in standard atmospheri¢ conditions
(see IEC 68-1 chapter 5.3).

B.2.5 Gradual change of temperature air/air

Test Nb;.to be carried out as described in IEC 68-2-14 (see also IEC 68-2-33).

Condition of DUT: Operational

Temperatures: As specified in requirements

Number of cycles: 2

Rate of change of temperature: As specified in requirements

Exposure time: 30m

Measurements: “Simplified performance test” performed at the start of the test, and

every 5 minutes during the test period.
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B.2.6 Rapid change of temperature air/water (not applicable where OBE is mounted inside)

Test Nc; to be carried out as described in IEC 68-2-14, except that air is used at the higher temperature.

Condition of DUT: Operational

Temperatures: As given in requirements

Number of cycles: 10

Change-over time: 2s

Exposure ti||ne: 5m

Measurements: “Simplified performance test” performed immediately after the| last

exposure. This measurement may be performed in standard atmospheric
conditions (see IEC 68-1 chapter 5.3).

Liquid: Water

Exceptions from std. test: Air is used instead of liquid at the higher temperature. The exposurg time
at the higher temperature must then be increased higher than at the Jower
temp.

B.2.7 Impdct and non-stationary vibration, shock

IEC tests Eg (68-2-27), Eb (68-2-29), Ec (68-2-32), Ed (68-2+32) and Ee (68-2-55) are considered. These
shall then bellinked to the requirement specifications.

Performancel measurements will not be made during conditioning in this case, but immediately afterwards.

B.2.8 Statipnary vibration, sinusoidal

Test Fc; to bg carried out according to, andwas described in, IEC 68-2-6.

Condition of DUT: Operational

Displacement /acceleration amplitude: 10 mm

Frequency nange: 10 Hz - 150 Hz, (or as specified in requirements)

Procedure: Endurance by sweeping with vibration response investigation to
find critical frequencies. Then endurance at the dritical
frequencies is found.

Duration of Fweeping: 2 h/axis
Duration at critical frequencies: 10m
Measurements: “Simplified performance test” performed at the lower, logarithmic

middle and upper sweep frequencies and at each of the critical
frequencies tested (at the end of the exposure to each
frequency).

“Simplified performance test” should also be performed after the
complete test.

It should be investigated if the random test below could be extended to give the same information as this test,
so that this test could be skipped when the random test is performed.
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