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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 ISO 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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

ISO 17575 is part of a set of standards that supports interoperability of autonomous EFC systems. It
defines the EFC context data, their charge reports and their use of communication infrastructure.

The set of standards also supports short-range communication links in the context of autonomous
electronic fee collection (EFC) on-board equipment (OBE) to enable spot checks for the enforcement
process. The application interface is defined in ISO 12813:2015.

Within the set of EFC standards, this document defines the process and tests for conformity

of O
Thi

Thi
lang
beh|
des

if document is based on

5 document is intended to

assess OBU and RSE capabilities,

assess OBU and RSE behaviour,

serve as a guide for OBU and RSE conformance evaluation and type approval,

achieve comparability between the results of the corresponding‘tests applied in differe
different times, and

facilitate communication between parties.

ISO 12813:2015,

the set of dedicated short-range communication (DSRC) standards defining the com
stack, and

ISO/IEC 9646.

5 document is based on using thetree and tabular combined notation (TTCN) that is a st4
buage suitable for specification of test cases and steps for assessment of protocol and

gn, implementation and.-testing.

d roadside equlip C d O DIV W e reguilre C U O ZU1 Y.

evaluation

ht places at

nunication

indardized
hpplication

Qviour. The TTCN language:iS+also supported by modern automated tools that accelerate software
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INTERNATIONAL STANDARD

ISO 13143-2:2016(E)

Electronic fee collection — Evaluation of on-board and
roadside equipment for conformity to ISO 12813 —

Part 2:
Abstract test suite

1
Thi

Scope

5 document specifies the abstract test suite (ATS) to evaluate the conformity of en-board

equipment

(OBE) and roadside equipment (RSE) to ISO 12813 in accordance with the test suite structure and test

pur]

Itp

poses defined in ISO 13143-1:2016.

Fovides a basis for conformance tests for dedicated short-range conimunication (DSRC)

(OBE and RSE) to enable interoperability between equipment suppliedby different manufac

In d

en
out

NOT
Dire

2

Thd
con
und

ISO
met]

ETS
(ER
Con
Suit

3

For

rance, quality assurance and control at manufacturinig, and charge point integratior
side the scope of this document.

E For example, within the European market, the gssential radio requirements are set out
ctives, compliance with which is a prerequisite for CE'marking and placing on the European marj

Normative references

following documents are referred-to in the text in such a way that some or all of th
Stitutes requirements of this docirment. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

IEC 9646-3:1998, Information technology — Open Systems Interconnection — Conformd
hodology and framework - Part 3: The Tree and Tabular Combined Notation (TTCN)

[/TS 102 486-2-3-V1.2.1:2008-10, Electromagnetic compatibility and Radio spectry
WM); Road Transport and Traffic Telematics (RTTT); Test specifications for Dedicated S

e (ATS) and partial PIXIT proforma

Tetrms and definitions

equipment
furers.

rder to ascertain that OBE and RSE fulfil essential radio requitements, they are also likely to be
suk(;’uect to additional factory, site and system acceptance testing (e.g. of physical and env

ronmental
), which is

n European
ket.

bir content
pplies. For
[s) applies.

nce testing

m Matters
nort Range

munication (PSRC) transmission equipment; Part 2: DSRC application layer; Sub-Part 3: Apstract Test

the purposes or tnis document, the 1oliowling terms and derinitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

3.1

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.or

base standard

app

roved international standard, technical specification or ITU-T Recommendation

Note 1 to entry: This includes but is not limited to approved standard deliverables from ISO, ITU, CEN, CENELEC,

ETS

©IS
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[SOURCE: I

3.2
implemen

SO/IEC/TR 10000-1:1998, 3.1.1]

tation conformance statement

statement of capabilities and options that have been implemented defining to what extent the

implement

[SOURCE: I

3.3
implemen
document,

document,
(IUT) beco

[SOURCE: 1

3.6
on-board
all require
services

3.7

on-board
single elec
with exter

3.8
roadside e
equipment

3.9
tester
combinatig

ation is compliant with a given specification

SO/TS 14907-2:2016, 3.6, modified]

tation conformance statement proforma
mn

ation extra information for testing proforma
in the form of a questionnaire, which when completed for an implementation under
mes an implementation extra information for testing (IXIT)

SO/IEC 9646-1:1994, 3.3.42, modified]

bquipment
 equipment on-board a vehicle for(performing required EFC functions and communica

hinit
[ronic unit on-board a vehicle for performing specific EFC functions and for communica
hal systems

quipment
located along the road, either fixed or mobile

nof equipment, humans and processes able to perform specified conformance tests

fem

its
late

test

fion

fion

[SOURCE: EN 15876-1:2016, 3.12]

4 Abbreviated terms

AP
ASN.1
ATS
BI

Application Process (ISO 14906)
Abstract Syntax Notation One (ISO/IEC 8824-1)
Abstract Test Suite

Behaviour Invalid (i.e. Invalid Behaviour tests)

© ISO 2016 - All rights reserved
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BV
Cf
CM
DSRC
DUT

EFC

Behaviour Valid (i.e. Valid Behaviour tests)

Confirm (ISO 14906)

Coordination message

Dedicated Short-Range Communication (ISO 14906)
Device Under Test (ISO/TS 14907-2)

Electronic Fee Collection (ISO 17573)

1SO 13143-2:2016(E)

ICS
IXIT
[UT
MAC
OBHJ
OBU
PIX|T
RSH
SAH
SC§
TC

TSS

Implementation Conformance Statement (EN 15509)
Implementation eXtra Information for Testing (ISO/TS 14907-2)
Implementation Under Test (ISO/TS 14907-2)

Medium Access Control (EN 12795)

On-board equipment

On-board unit

Protocol Implementation eXtra Information fof Testing
Roadside equipment

Service Access Point

Semiconductor Characterization System

Test Case

Test Suite Structure (EN,;15876-1)

5 |Abstract test method (ATM)

5.1

Thip clause describes’the abstract test method (ATM) used to test the protocol layers at th

General

and| at the RSE side:

Testarchitecture

ETSILES 102 486-2-3, Clause 4 describes the test architecture for application layer testi
DOSCe FP BN F—1O7—=48 == a ayya a T 294431 a a
presented there are relevant for the correspon

e OBE side

ng. As test

[SO 13143-1, the test architecture defined in ETSI/TS 102 486-2-3 is also relevant.

6 Untestable test purposes (TPs)

“hitectures

ding test cases (TCs). For all specific TPs introduced in

This clause is intended to give a list of TPs that are not implemented in the abstract test suite (ATS) due
to the chosen abstract test method (ATM) or other restrictions.

NOTE

and for direct correspondence with ETSI/TS 102 486-1-3, ETSI/TS 102 486-2-3 and ISO 13143-1.

© ISO 2016 - All rights reserved
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Table 1 — Untestable TPs

Test purpose Reason
(empty) (empty)
NOTE Currently, no untestable TPs have been identified.

7 Abstract test suite (ATS) conventions

"Ql

7.1 Gen

The ATS cd
convention
later maint

The ATS c
(see 7.3). 1
implement

The ATSs f
OBE and R

7.2 Nan
7.2.1 De

7.2.1.1 (

7.2.1 descr
The follow
Names of A

Predefined
definitions|
Simple typ

oy

nventions are intended to give a better understanding of the ATS but they also describe
s made for the development of the ATS. These conventions shall be considered during
enance or further development of the ATS.

bnventions contain the naming conventions (see 7.2) and the implementation convent
[he naming conventions describe the structure of the naming of all ATS elements.
ation conventions describe the functional structure of the ATS.

br OBE and RSE are specified in Annex A and Annex B, respectively The PIXIT proformag
SE are specified in Annex C and Annex D, respectively.

ling conventions
clarations part

feneral

bes the naming conventions chosen for the elements of the ATS declarations part.
ng general rules apply for the names;given in the declarations part.

SN.1 types imported from the base standard are preserved.

types (e.g. BITSTRING as\defined in ISO/IEC 9646-5) are never used in structured f
application service poitit(ASP) type definitions or protocol data unit (PDU) type definiti
ps are used instead.

the
any

ons
The

for

ype
hns.

All declaraftions in the test(suite are listed in alphabetical order. A different order of listing should be

used for m

7.2.1.2 1

hintenance reasons only.

est suite.operations

The test 51.11te operation identifiers are prefixed with “TSO_".

EXAMPLE

ISU_SUDSUIrIng.

7.2.1.3 Test suite parameter declarations

If the test suite parameter references a Protocol Implementation Conformance Statement (PICS) item,
the test suite parameter identifiers are prefixed “TSPC_".

EXAMPLE 1

TSPC_extended_rf carriers.

If the test suite parameter references a PIXIT item, the suite parameter identifiers are prefixed “TSPX_".

EXAMPLE 2

TSPX_pmid.

© ISO 2016 - All rights reserved
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If the test suite parameter represents a system parameter, the complete name defined in the protocol
is used.

7.2.1.4 Test case selection expression definition

The test case selection expression identifiers begin with the prefix “SEL_".

7.2.1.5 Test suite constant declarations

The test suite constant identifiers are prefixed “TSC_".

If t]lxe test suite constant represents a system parameter, the complete name defined in tlle protocol
is uped.

7.2]1.6 Test suite variable declarations
The test suite variable identifiers are prefixed “TSV_".

Complete names as defined in the protocol are used.

7.2]11.7 Test case variable declarations
The test case variable identifiers are prefixed “TCV_".

Complete names as defined in the protocol are used.

7.2{1.8 Timer declarations

Tinjers begin with the prefix “T_".

7.2]1.9 Application service point (ASP)-type definitions

The general conventions in 7.2.1.1 apply for application service point (ASP) type definitions] All capital
lettprs shall be used.

The identifier of an ASP type@ses the same name as the name defined in the protocol.

7.2{1.10 Protocol data‘unit (PDU) type definitions

The general conventions in 7.2.1.1 apply for protocol data unit (PDU) type definitions. All capital letters
shall be used.

The identifiér of a PDU type uses the same name as the name defined in the protocol.

7.2]11% 'Coordination message (CM) type definitions

All capital letters shall be used for coordination message (CM) type definitions.

7.2.1.12 Alias definitions

Alias definitions are not used.

7.2.2 Constraints part
This subclause describes the naming conventions chosen for the elements of the ATS constraints part.

Constraints shall be written with all lowercase letters.

© IS0 2016 - All rights reserved 5
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7.2.3 Dynamic part

7.2.3.1 General

7.2.3 describes the naming conventions used for the elements of the ATS dynamic part.

All test cases shall be listed in the order in which they appear in the Test Suite Structure (TSS) and TP

document.

7.2.3.2 Test case (TC) identifier

The identiffier of the test case (TC) is built in a similar way to the test purpose.

The identiffier of a TC is built according to Table 2.

NOTE ]
for direct cd

'he abbreviation OBU, rather than OBE, is used in the naming of test cases for histofieal reasons
rrespondence with ETSI/TS 102 486-1-3, ETSI/TS 102 486-2-3 and SO 13143-1;

Table 2 — TC naming convention

and

Ideptifier: TC_<layer>_<dut>_<x- Group identifier Group description
>_<nn>
<layer> AP-0BAS Application layer -
Kernel support Security
level 0
AP-1BAS Application layer -
Kernel support Security
level 1
<dut> = type of DUT OBU On-Board Equipmenit
RSE Roadside Equipmeng
x = Type of testing BV Valid Behaviour Tes{s
BI Invalid Behaviour Teqts
<nn> = sequential number (01-99) Test Purpose Numbdgr
EXAMPLE 1| TP identifier: TP/AP-OPAT/OBU/BV/01.
EXAMPLE 2  TCidentifier: TE:AP_ODAT_OBU_BV_01.
7.2.3.3 Test step identifier
The test stlep identifier is built of substrings in lowercase letters, preceded by a string of upper¢ase
letters. The substrings are joined by underscore characters. The first substring indicates the npain
function off thetest step, e.g. PR for PReamble, PO for POstamble, LTS for Local Tree and STP for gengral
test step. Tlhhesecond substring indicates the purpose of the step

EXAMPLE

STP_emulate_

mac.

7.2.3.4 Default identifier

The default identifiers begin with the prefix “DF_", followed by a string in lowercase letters.

© ISO 2016 - All rights reserved
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Implementation conventions

1 Declaration part

The comment line of single element TTCN tables (e.g. test suite constants) is used to give a reference
where the format and content of the element is described in the relevant protocol document. Any
particularity of the element format or content is described in the comment line.

The

In

detailed comments are used to describe any peculiarity of the table.

he ASP, PDU, and CM type declarations, the comments column is used to identify

whether a

par

Int
par

7.3

Thd
Thi
for

Gen
the)

Thd

7.3

All
if th

The
han|

Exc
han|

TPs

hmeter (in ASPs) or field (in PDUs) is mandatory or optional:
M: mandatory;

O: optional.

hmeter/field value, in particular if the parameter/field contains a fixed Spare value.

2 Constraint part

ASPs and PDUs are defined in such a way that all relevant parameters/fields are par

the test are always present.

erally, no modified constraints are used. This allows easier reuse and adaptation of co
7 are reused in other test specifications.

detailed comments footer is used to descrilie any particularity of the table.

3 Dynamic part

bvents which are defined as a conformance requirement by the TP cause a preliminary ve
e requirement is met.

preamble, the test body @nd the postamble have different defaults, which allow a sped
dling, e.g. only INCONC (=)inconclusive) verdicts are assigned in the preamble.

dling.

which areJlisted in the untestable TP list in Clause 6 are not considered in the ATS, tht

he ASP and PDU declarations, the comments column is further used to give informatiof about the

ametrized.

5 improves the transparency of the constraints in the dymamic part, as all values which ajre relevant

hstraints if

brdict PASS

ific verdict

ept for local trees, test steps do not contain a default. There are no restrictions regardinlg the error

s these TC

identifiers areymissing in the ATS and the numbering of the TCs may not always be continuois.

©IS
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Annex A
(normative)

Abstract test suite (ATS) for on-board equipment (OBE)

ral

A.1 Gen,

This abstr
according
and is atta
overview [

A2 TTC

The TTCN.
contained

hct test suite has been produced using the Tree and Tabular Combined Notation~(TT
0 ISO/IEC 9646-3. The abstract test suite was developed on a separate TTCN software
ched to this document in an electronic insert. It contains the TTCN tables and|a test s
art that provides additional information and references.

N graphical form (TTCN.GR)
GR representation of this ATS is contained in an HTML file (EN.ISO _13143-2_AP_OBE.HQ

NOTE 1

CN)
fool
llite

tml

in the folder “OBE” in the archive 1S013143-2(2016)v2.zip) if-the electronic insert which
accompanigs this document.

he above referenced file (i.e. ISO13143-2(2016)v2.zip) is-freely available for download at htf

standards.i$o.org/iso/13143.

NOTE 2

he SHA-256  cryptographic hash  digest{“of the above referenced file

511407ca920b79aa6091a7e8a46895214cbf73c5a39ac284ec80eaab61ab60ab, which can be used to verify

integrity. T
available fo
file into ong
due to chan

Where an

e SHA-256 algorithm is specified in NIST 180:4{211. Software for this type of computation is f1

" download on the web, for example, OpenHashtool and RHash. Be aware that pasting the text o
of the hash digest computation pages available on the Web can result in a non-matching hash di
bes in the underlying coding.

ATS (in TTCN-2) is published in'\both graphical and machine processable format, these

forms shalll be considered equivalent.«n the event that there appear to be syntactical or sema

differences
shall be co

A3 TTC

The TTC}
(EN_ISO _1i
this docun

Where an

3143-2_AR\OBE.mp contained in the folder OBE) in the electronic insert which accompa
ent.

forms sha

ATS (in TTCN-2) is published in both graphical and machine processable format, these

p://

is
its
eely
the
best

fwo

Ftic

between the two, the preblem shall be resolved and the erroneous format (whichever if is)
‘'Tected.

N machine proeessable form (TTCN.MP)

\.MP representation corresponding to this ATS is contained in an ASCII |file

hies

fwo
tic

differences between the two, the problem shall be resolved and the erroneous format (whichever it is)
shall be corrected.

© ISO 2016 - All rights reserved
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Annex B
(normative)

Abstract test suite (ATS) for roadside equipment (RSE)

Thi
acc
and
ove

B.2

The
con|
acc

NOT
star]

5 abstract test suite has been produced using the Tree and Tabular Combined Netati
prding to ISO/IEC 9646-3. The abstract test suite was developed on a separate TTCN so

General
=enera:

is attached to this document in an electronic insert. It contains the TTCN tables and
'view part that provides additional information and references.

TTCN graphical form (TTCN.GR)

TTCN.GR representation of this ATS is contained in an HTML file (EN_ISO _13143-2_A
fained in the folder “RSE” in the archive 1S013143-2(2016)v2.zip) in the electronic in|
mpanies this document.

E1 The above referenced file (i.e. ISO13143-2(2016)v2:xzip) is freely available for downloa

NO'I
511
inte]
aval
file
due

Wh

dards.iso.org/iso/13143.

E2 The SHA-256 cryptographic hash .‘digest of the above referenced
L07ca920b79aa6091a7e8a46895214cbf73c5a39ac284ec80eaab661ab60ab, which can be used f
prity. The SHA-256 algorithm is specified in NIST 180-4[21]. Software for this type of computat
lable for download on the web, for example, OpenHashtool and RHash. Be aware that pasting th
nto one of the hash digest computation pages available on the Web can result in a non-matching
to changes in the underlying coding.

ere an ATS (in TTCN-2) is published in both graphical and machine processable format

pn (TTCN)
'tware tool
h test suite

P RSE.html
sert which

d at http://

file is
o verify its
jon is freely
e text of the
hash digest

these two

forms shall be considered equivalent. In the event that there appear to be syntactical or semantic

diff]
sha

B.3

_AP_RSE.mp-contained in the folder RSE) in the electronic insert which accompanies this d

brences between the two,the problem shall be resolved and the erroneous format (whig
I be corrected.

TTCN machine processable form (TTCN.MP)

TTCN.MP representation corresponding to this ATS is contained in an ASCII file (EN_I

hever it is)

50 _13143-
bcument.

©IS

shall be corrected.

bre an-ATS (in TTCN-2) is published in both graphical and machine-processable format
s-shall be considered equivalent. In the event that there appear to be syntactical o

AZN1d

02016 - All rights reserved
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Annex C
(normative)

PIXIT proforma for on-board equipment (OBE)

C.1 General

The protodol implementation extra information for testing (PIXIT) proforma is based on ISO/IEC9446-
6. Any add{tional information needed can be found in this document.

C.2 Identification summary

Table C.1 — Identification summary

PIXIT Number:
Test Laboratory Name:
Date of Issne:

Issued to:

C.3 ATS|summary

Table C.2 — ATS'summary

Protocol Specification:
Protocol t¢ be Tested:
ATS Speciﬂication:
Abstract Teest Method:

C.4 Testlaboratory

Table C.3 — Test laboratory

Test Laborjatory Identification:
Test Laboniatory Manager:
Means of 'Ilesting:

SAP Address:
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ISO 13143-2:

C.5 C(lientidentification

Table C.4 — Client identification

2016(E)

Client Identification:

Client Test Manager:

Test Facilities Required:

C.q DUT

Table C.5 — DUT

Name:

Version:

SCY Number:

Mafhine Configuration:

Operating System Identification:

DU[T Identification:

PI(S Reference for DUT:

Linpitations of the DUT:

Enyironmental Conditions:

C.7| Protocol layer information
C.7{1 Protocol identification

Table C.6 — Protocol identification

Name:

Velsion:

PI(S References:

C.7{2 DUT information
Thg DUT dinformation shall be provided by the manufacturer of the DUT in an ASCII file

. The DUT

infgrmation required can be found in the HTML file EN ISO_13143-2_AP_OBE.html in the Dgclarations
Parf,subsection “Test Suite Parameter Declarations”. See the electronic insert which accompanies this

doctrent:

© ISO 2016 - All rights reserved
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