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Foreword

2022(E)

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.

T}

di

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Atfftention is drawn to the possibility that some of the elements of this documenbd may be the
pdtent rights. ISO shall not be held responsible for identifying any or all su¢h-patent rights.
anly patent rights identified during the development of the document willthe“in the Introducti
or] the ISO list of patent declarations received (see www.iso.org/patents).

C

Fdr an explanation of the voluntary nature of standards,»the meaning of ISO specific t{
expressions related to conformity assessment, as well as information about ISO's adhg

th
w

A;ry trade name used in this document is information given for the ‘eonvenience of users and

fferent types of ISO documents should be noted. This document was drafted in accordance

nstitute an endorsement.

e World Trade Organization (WTO) principles in’the Technical Barriers to Trade (]
Www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 204, Intelligent transport s)
collaboration with the European Committee foer Standardization (CEN) Technical Committe

27
IS

This third edition cancels and replaces the second edition (ISO 12855:2015), which has been t¢

re

The main changes are as follows:
— addition of new application data units (ADUs);
— alignment of the;ASN.1 data definitions with the current edition of ISO 14906;

— removal ofall dependencies on the ISO 17575 series ASN.1 data types and creation of corrg

— re-tlassification of the electronic fee collection (EFC) context types by tolling and geo

8, Intelligent transport systems, in accordance with the Agreement on technical cooperation
D and CEN (Vienna Agreement).

vised.

definitiolfs;

characteristics and removal of the previous distinction based on tolling technology;

le procedures used to develop this document and those intended for its further maintelLance are
dgscribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriateed

bd for the
with the

subject of
Details of
bn and /or

does not

brms and
brence to
'BT), see

ystems, in
e CEN/TC
between

chnically

sponding

oraphical

splitting of the ASN.1 module into two modules: one containing ISO 12855-specific definitions, and

another containing data-type definitions that are common to other standards in the EFC domain.

This common data types module has then been moved to ISO/TS 17573-3;

— clarification of the semantics of all parameters in ADUs;

— alignment of the structure of all major clauses in a consistent manner to improve readability.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The widespread use of road tolling requires provisions for users of vehicles that circulate through many
different toll domains. Users should be offered a single contract for driving a vehicle through various
toll domains. Where those vehicles require on-board equipment (OBE) this should be interoperable
with the toll systems in the various toll domains. In Europe, for example, this need has been officially
recognized and legislation on interoperability has already been adopted (see Directive 2019/52018],
related Commission delegated regulation 2020/2003[19]1 and Commission implementing regulation
2020/204[21). There is both a commercial and economic justification regarding the OBE and the toll
systems for International standards sUpporting interoperabpility.

The systgm architecture defined in ISO 17573-1 is the basis for all International Standards thatyeldte
to tolling[systems in the toll domain. With respect to ISO 17573-1, this document:

— adopts its definitions of terms and concepts and basic system functionalities and structure,
— uses |ts terminology, and

— specifies the interfaces identified therein.

[SO 17578-1 uses ISO/IEC 10746-3 for the description of the architecture.

Figure 1 shows the scope of the group of International Standards related to electronic fee collectipn
(EFC) baged upon the ISO 17573-1 system architecture.

vi © IS0 2022 - All rights reserved
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-
Toll service provider
IS0 17575-1
. (back end)
- Charging data
1SO 12855 ‘ 1SO 12835

ISO 14906 (this document) (this.docunjent)
- Charging identification and - Trust objects - Trustobjects
Transfer charging information - Contractual info - Toll.context dats
- Transit information - Exception list - Abnotmal OBE
- User identification - Toll declaration ~Billing details
1SO 12813 - Payment settlement - Payment settlenpent
- OBE interrogation - User complaint - User complaint fesponse
I1SO 13141 - Enforcement data - Enforcement dafa

- RSE localization data

- QA parameters

- QA parameters

v v - Media settlemenjt data

AN
N
\ Other proprietary toll-charger-
specific configuration data
A N - 1l ch
Toll charger
RSE \ Toll declaration (DSRC, video, vehicle (back end)g
measurements, etc.)

Keqy
DSRCdedicated short-range communication
QA quality assurance

RSE roadside equipment
Figure-1'— Scope of EFC-related International Standards

A given transport service for a given vehicle is fully identified by one or several toll declaratipns made
aviailable to the tollcharger (TC). It is necessary to make toll declarations available according to the
rules of the toll regime of the toll domain.

The amount due for a given transport service used by a vehicle liable to toll is finalized by thg TC with
thie use of'‘tell declarations (as described above) and calculations are made according to the ryles of the
toll reginte (formula, tariff tables, specific situations rules, traffic conditions, etc.). This means that the
T( has.the authority to decide on the amount due, even if it decides to assign the toll service provider
(TQP) the task of r‘qlr‘n]n‘ring the amount due

The information above, associated with a given transport service, is referred to as "billing details"; for a
given transport service, the billing details refer to one or several toll declarations.

Depending on the toll regime, billing details are computed by means of the information collected by the
TC and/or the relevant TSP; they are finalized by the TC or by the TSP if the TC has assigned this task to
the TSP.

The TC settles the payment claims (or toll payment claims) and makes them available to each TSP, or
requires the TSP to send payment announcements, according to the bilateral agreements it has with
each TSP, referring to billing details. These payment claims include an amount due, taking into account
any specific commercial conditions applicable to a vehicle, a fleet of vehicles or a given TSP.

© 1S0 2022 - All rights reserved vii
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This document defines a set of interactions in support of technical interoperability between back-office
systems of TCs and TSPs. The EFC service and the EFC system model on which this document is based
are defined in ISO 17573-1.

This document does not provide a full solution for interoperability and it does not define other parts
of the EFC system, other services, other technologies and non-technical elements of interoperability. It
is defined as a toolbox International Standard of application protocol data units (APDUs), which can be
used for the assigned purpose. The detailed definitions of mandatory and optional elements in a real
implementation are defined elsewhere. It does not define all communication sequences, communication
stacks and timings.

The deve
Europear
of an intq
into a Ey
this docy

opment of a common European Electronic Toll Service (EETS), as a part of the alreadycit

EFC Directive and related Regulation and Implementing acts, also calls for the défititi
roperable EFC service. It should be noted that CEN/TS 16986 (to be revised and- convert
iropean Standard) specifies interoperable application profiles (IAP), applicable“based

data elempents, transfer mechanisms and supporting functions for an interoperable-exchange of dg

between
provide s

This docy
TSP and

descripti
as define
between
interactig

the back end system of TCs and TSPs. CEN/TS 16986 is consistent withtand is intended
upport for the technical specification of the EETS.

iment identifies and specifies the set of APDUs exchanged betweéernrtwo actors in the roles
['C as defined in ISO 17573-1. To specify these interfaces, this, document uses the enterpri
bn of the toll environment, and the interactions defined between the named classes of rol
d in ISO 17573-1. This supports a complete specification ‘of the data that is transferr
those identified entities. In addition, a number of computational interfaces are identified a
ns in terms of sequences of application protocol data units are defined.

ment. These profiles define a specific coherent set of transactions, triggers, conditions,
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Electronic fee collection — Information exchange between
service provision and toll charging

1

Scope

T

T}
TH

Amnex A, using the abstract syntax notation orfé (ASN.1) according to ISO/IEC 8824-1.

TH
pq

T}

fSdocument SpecITies:

the interfaces between electronic fee collection (EFC) back-office systems for ¥ehic
transport services, e.g. road user charging, parking and access control;

an exchange of information between the back end system of the two roles of-s€rvice prov
toll charging, e.g.:

— charging-related data (toll declarations, billing details),

— administrative data, and

— confirmation data;

transfer mechanisms and supporting functions;

information objects, data syntax and semantics.

1is document is applicable for any vehicle-related t6ll service and any technology used for ch

le data types and associated coding related totthe data elements described in Clause 6 are ¢

1is document specifies basic protocol\mechanisms over which implementations can sp
rform complex transfers (transactipns).

1is document does not specify, amongst others:

any communication between toll charger (TC) or toll service provider (TSP) with any othel
party;

any communicatioh’between elements of the TC and the TSP that is not part of the b
communication;

interfaces‘for EFC systems for public transport;

any complex transfers (transactions), i.e. sequences of inter-related application data uni
thdt-ean possibly involve several application protocol data unit (APDU) exchanges;

e-related

ision and

arging.

lefined in

pcify and

rinvolved

hck-office

ts (ADUs)

processes regarding payments and exchanges of fiscal, commercial or legal accounting dd

cuments;

2

and

definitions of service communication channels, protocols and service primitives to transfer the

APDUs.

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 612, Road vehicles — Dimensions of motor vehicles and towed vehicles — Terms and definitions

© IS0 2022 - All rights reserved
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ISO 639-1, Codes for the representation of names of languages — Part 1: Alpha-2 code

ISO 1176,

Road vehicles — Masses — Vocabulary and codes

ISO 3166-1, Codes for the representation of names of countries and their subdivisions — Part 1: Country

code

ISO 4217,

Codes for the representation of currencies

ISO 8583-1, Financial transaction card originated messages — Interchange message specifications — Part

1: Messag

es, data elements and code values

ISO/IEC §
of basicn

ISO/IEC §

ISO/IECY
key and a

ISO/IEC 9797-1:2011, Information technology — Security techniques — Message Authentication Cod

(MACs)
ISO/IEC 1

ISO/IEC
techniqué

ISO 1361
IBAN

ISO/IEC 1
— Part 2

ISO 149(
communi

ISO/TS 1]

ISO/TS 1
Vocabularf

ISO/IEC
Asymmet

[SO 1929

[SO 2052
Applicatid

824-1, Information technology — Abstract Syntax Notation One (ASN.1) — Part 1: Specificati
ptation

825-4, Information technology — ASN.1 encoding rules — Part 4: XML Encoding Rules (XER)

594-8, Information technology — Open systems interconnection — Part 8: The Directory: Publ
ttribute certificate frameworks

Part 1: Mechanisms using a block cipher
0118-3, IT Security techniques — Hash-functions — Part 3: Dedi€ated hash-functions

| 1770-3, Information security — Key management — Pajt/3: Mechanisms using asymmet
3

b-1, Financial services — International bank account number (IBAN) — Part 1: Structure of

4888-2:2008, Information technology — Security techniques — Digital signatures with appeng

Integer factorization based mechanisms
6, Electronic fee collection — Application interface definition for dedicated short-ran
Fation

/444-1, Electronic fee collectian — Charging performance — Part 1: Metrics

7573-2, Electronic fee collection — System architecture for vehicle related tolling — Part
Y

| 8033-2, Information technology — Security techniques — Encryption algorithms — Part
ric ciphers

D, Electronicifee collection — Security framework

4-1:2020; Intelligent transport systems — Geographic Data Files (GDF) GDF5.1 — Part
n indépendent map data shared between multiple sources

ic-

es

ric

lix

ge

2:

2:

[ETF RFC
IETF RFC
IETF RFC
IETF RFC

4347, Datagram Iransport Layer Security, April 2006

5246, The Transport Layer Security (TLS) Protocol, August 2008

5746, Transport Layer Security (TLS) Renegotiation Indication Extension, February 2010
6040, Tunnelling of Explicit Congestion Notification, February 2013

W3C Recommendation XML Signature Syntax and Processing Version 1.1

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/TS 17573-2 apply.

2
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

4 Symbols and abbreviated terms

ADU application data unit

ANNPR automatic number plate recognition
APCI application protocol control information

APDU application protocol data unit

BIC bank identifier code

cdc compliance check communication
CRL certificate revocation list

cXER canonical XML encoding rules

D$RC dedicated short-range communication

DST daylight saving time

DTLS datagram transport layer security
EHC electronic fee collection
FTP file transfer protocol

GDF geographical data file

GNSS global navigation satellite system
HOT high occupancy\tolling

HTTPS hyper-texttransfer protocol secure

[ANA internet/assigned numbers authority

IBAN international bank account number

ICC integrated circuit card

IE imtermatiomat Efectrotechmical- Commission
ITU International Telecommunication Union
LAC localization augmentation communication
LPN licence plate number

NMEA National Marine Electronics Association
OBE on-board equipment

OBU on-board unit

© IS0 2022 - All rights reserved 3


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=ad08cf891610f32cb5bb399629e6d585

ISO 12855:2022(E)

OCSP online certificate status protocol
0SI open systems interconnection
PAN personal account number

QA quality assurance

RINEX receiver independent exchange format

RSA RiVCb‘L, S}ldlllil dllb‘l AL‘l}Cllldll
RSE roadside equipment
SLA service level agreement

SMTP simple mail transfer protocol

SU service user

TC toll charger

TLS transport layer security
TSP toll service provider

UTC coordinated universal time

VAT value added tax
VPN virtual private network

VRM vehicle registration mark

XER XML encoding rules

NOTE RSA is an algorithm for public-key cryptography, also referred to as asymmetrical cryptographic

technique

5 Architectural concepts and information exchanges

5.1 Malin roles in the)toll charging environment
This docyment is built upon ISO 17573-1.

ISO 175738-1 specifies the four main roles shown in Figure 2.

© IS0 2022 - All rights reserved
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In

The information exchanges needed by the TC and‘the TSP to perform their roles are describ

cl

The information exchange betiveen the service provision and the toll charging roles sup

p1
Fi]

2 Information exchange between toll charging and provision

.2.1 General

ISO 12855:

Management of the
toll charging
environment

2022(E)

Provision of

Charging \
the toll service

of the(tell

Use of the
services

Figure 2 — Roles in the toll charging environment

formation exchanges are agreed upon between T(Zand TSP, taking into account privacy re

AuSe.

ovision of functionalities.that are based on the EFC system service specifications in ISO
bure 3 gives a general pieture of the functionalities provided in this document.

rulations.
ed in this

ports the
17573-1.
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Y
Figure 3 — Functionalities of this@?cument (ISO 12855)

These functionalities are listed below, in the order i‘a\g)vhich they are given in Clause 5:

8
— basidprotocol mechanisms; \{:\'
QS
— exchange trust objects; C)\\
— provide EFC context data; @ .

— prov]de contract issuer list; ()

— mangge exception list;\@
— report toll declar%@ ;
Is

— reportbilling@?;h ;
— paymen,t&s@ement:

— clzﬁl payment for service usage,

— announce payments.

— exchange enforcement data:
— exchange of user details,

— exchange of compliance check communication (CCC) events,
— exchange of Userld lists,

— process user complaints:

— provide a user complaint;

6 © IS0 2022 - All rights reserved
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— response to a user complaint.
exchange quality assurance parameters.

provide media settlement data.

2022(E)

This document leaves implementers the freedom of specifying suitable protocol procedures, i.e. for

co

mplex transactions. Therefore, it only specifies:

a basic interaction protocol (request - response) for information exchange;

In

Sd
Sp
in
p1i
T}
TS

By
in

Tl
sp

.2.2 Basic protocol mechanisms

.2.2.1 General approach

basic protocol mechanisms, to be used to build more complex protocol procedures; and
the semantics and the format of the APDUs that are exchanged.

1ese functionalities are described in 5.2.2 to 5.2.13.

formation exchanges are performed by means of APDU transfers.

me APDU transfers need to be acknowledged. When this happens, related protocol proce

Ler-related ADUs which may involve several APDU exchafges. Instead, this document speci
otocol mechanisms to be used by implementations thatneed to specify and perform transa

1is document provides the following basic protocghkmechanisms to exchange information bef
P’s and the TC’s back end system. These basic,protocol mechanisms consist of:

an identification schema for the APDUs that are exchanged,

agenericinteraction (i.e. notrelated to'any specific functionality) that supports requesting
information exchange from the-¢counterpart. This interaction is provided by the “request’

a generic acknowledge mechanism (i.e. not related to any specific functionality) that
acknowledging a specificiinteraction. The “ack” ADU provides this mechanism, and

an optional generic. status mechanism (i.e. not related to any specific functionality) that
providing statusinformation for a specific interchange. This mechanism is provided by th
ADU.

r means of thie_above mechanisms, an implementation can build more complex protocol pr
rluding rollback, recovery, checkpoint or restart.

1is doctument does not specify timings and retry procedures for acknowledgements. Timeot
ecified as agreements between TC and TSP to cover the case of missing acknowledgements.

Jures are

ecified. This document specifies no provisions for complex transfers (transactions), i.e. sequences of

fies basic
rtions.

ween the

aspecific
ADU,

supports

supports
e “status”

bcedures,

Its can be

5.2.2.2 Identification schema

Each APDU contains a unique identifier in the namespace of the originator of the APDU. The combination

of

originator identifier and APDU identifier ensures that all APDUs are uniquely identified.

5.2.2.3 Request functionality

The request functionality is used to:

— alert the counterpart that one is ready to accept any kind of information exchange,

— inform the counterpart that one is ready to accept a specific type of ADU, by indicating the type of

ADU one is ready to accept,

© IS0 2022 - All rights reserved
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— request the counterpart re-issue a specific APDU, by indicating the type and the identifier of the
APDU, and

— request information identified by type and ADU content.

5.2.2.4 Acknowledgement functionality

The acknowledgement functionality is used to inform the counterpart that a specific ADU has been
received correctly, or that errors have been detected.

5.2.2.5 |Status functionality

The status functionality may be used to provide the counterpart with general status information’abdut
the interfface or to inform it about a status on previously transferred information. It is usedto;

— provide general information on the status of the interface,

— alert|the counterpart that some previously provided information becomes invalid without any new
information being currently available, and

— alert|the counterpart that the previous information contained an error@nd should be recalled.

5.2.3 Exchange trust objects functionality

The exchange trust objects functionality is derived from the{EFC system service “trust objgct
exchangef’. The functionality is used whenever an entity, both TC and TSP, needs to send unsolicitedly
new or updated trust objects to its counterpart or when asked by its counterpart to update or resend
an alreadyy existing trust object.

NOTE Examples of trust objects are: asymmetric public keys, certificates, symmetric keys and certificgte
revocation lists.

Requiring the counterpart to send trust objectsis)performed by means of a “request” ADU. The “reques§t”
ADU supports requesting already issued trustobjects to be resent, as well as requesting newly issupd
trust objects.

The exchange trust objects functionality provides the “trust objects” ADU to transfer the requested [or
newly generated trust objects to-the’counterpart, which has the possibility of confirming or rejecting
the receiyed trust objects by using’the acknowledgement functionality.

The exchanged trust objects.are valid from either the time of their acknowledgment or from the validjty
starting, if specified in the“trust object” ADU. Trust objects may also become valid based on bilateral
agreements between{’SP'and TC (as defined in the implementation conformance statement).

5.2.4 (Qriginating and providing EFC context data functionality

T
(oW

The origmatlng and prov1d1ng EFC context data functlonallty is derived from ISO 17573-1 as specifi

i M adds adi +all
mn the EF o_you,xu Serviee auuuxs ot Auuuu_y lus atO1T TCgimC 0

The originating and providing EFC context data functionality gives a TC the possibility to communicate
any change of a toll domain or toll regime, including the start of a new toll domain, by issuing an “EFC
context data” ADU.

A TSP has the possibility of requiring a TC to provide information about the toll context data for a toll
domain under its responsibility by using a “request” ADU. The TC provides the information requested
by this “request” ADU by using an “EFC context data” ADU.

The TSP has the possibility to confirm reception of an “EFC context data” ADU by using the
acknowledgement functionality.

8 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=ad08cf891610f32cb5bb399629e6d585

ISO 12855:2022(E)

5.2.5 Provide contract issuer information functionality

The contractual information functionality supports a TSP in delivering to the TC any type of user
contract related information that is stored in the OBE, among which the personal account number
(PAN), the supported security level and the key set to be used in the calculation of dedicated short-
range communication (DSRC) authenticators. This functionality supports, among others, the TC in
comparing data retrieved from the OBEs with information received by the TSP.

5.2.6 Manage exception list functionality

5.2.6.1 General

The manage exception list functionality originates from ISO 17573-1 and is specified in the EFC system
service “exceptions handling”.

NQPTE1 This document uses the term “exception list” to summarize all possibilitieséf limiting the gvailability
of|transport services to a user or giving information on the special handling of an ‘OBE in a toll regime. Other
standards use different terms, but they are all included in the term “exception list”)

NOQTE 2  The conditions and the periods of time that a user can be accepted within a toll regime are[limited by
putting it on the exception list or removing it. This is solely the responsibility of the related TSP. Any infformation

suffficient for the identification of a specific vehicle or OBE by the TC, e.g, OBE ID, PAN, LPN (licence plat¢ number),
arg included in the exception list as agreed between TC and TSP.

5..6.2 Exception list entry requested by a toll charger

The manage exception list functionality supports a TC in notifying a TSP about detected violations by a
specific service user or wrong technical behaviourdy a specific OBE by using a “report abnormal OBE”
ADU. The “acknowledgement” functionality is used to confirm reception of a “report abnormal OBE”
ADU. Subsequently, this OBE may be included.in the exception list of the TSP.

5.2.6.3 Exception list entry decided by the toll service provider

The manage exception list functionality supports a TSP in notifying a TC about additions, modjifications
or|deletions of items in its exception lists by using the “exception list” ADU.

NQTE1 The ADU can include,Jamong others, one of the following reasons:
—| the TSP has terminatéd its support/responsibility for a vehicle/OBE;

—|{ an OBE was lostonrstolen;

—| the TSP hag’started/accepted its support/responsibility for a vehicle/OBE;
—| the TCis informed about the commercial conditions to apply to an OBE (e.g. discount for a group of vehicles).

N(QTERZ \ "The exception list can be used to provide additional information on a vehicle/OBE for a toll regime (e.g.
specific commercial conditions) and/or limit or restrict the acceptance of an OBE within a toll regim¢ operated
Vid L}lt‘ lUdCl illfl dSLIUCLUIc de TC, Whtfl c dll C)&L}ldllgt‘ Ulr dde ‘Ut‘LWCt‘ll TSF dllL‘l TC ib llCCdCL‘l-

NOTE 3  The exception list can be used to provide information on the country of registration of a vehicle and a
value added tax identifier (VAT ID) to support a TC in the correct application of VAT for ferry operations, where
this information is needed for handling of reverse charge VAT in the EU.

The TC may dispute the received exception list by using the acknowledgment functionality and
transmitting an error code. In this case, the last correct list remains active in the systems of the TC until
anewly transmitted list has been positively acknowledged by using the acknowledgement functionality.
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5.2.7 Report toll declarations functionality

The report toll declarations functionality originates from ISO 17573-1 and is specified in the EFC system
service “collecting charging information (autonomous systems)”.

NOTE1 The charging data generated by an OBE is used to report a service user (SU) entering, moving around
in or leaving a toll domain. A service usage statement with an amount due can be made either by a single tolled
object or by a combination of several tolled objects. Any service usage is reported as charging data through an
exchange of data between an OBE/proxy (front-end system) and the back end system managed by a TSP. This
interface between front-end and TSP is specified in ISO 17575-1 and ISO 17575-3, and is not covered by this
document,

The TSP lI\as the possibility to enrich the gathered charging data that are stored in its back end systém,
before sepding that data as a “toll declarations” ADU to the TC. This possibility supports the coneept|of
shared uger data, where only limited information may be included in the OBE, while the restof-it is h¢ld
centrallyjat the issuing TSP.

The “toll [declarations” ADU provides the TC with all information needed to calculate,the amount dpe
for the ude of a toll domain or to verify the calculation done by the TSP, or it may contain only summajry
data, according to the optional data elements that are implemented.

NOTE 2 | The toll declarations can be delivered periodically in an agreed frequency/(e.g. weekly, daily, hourly)in
real time, ptc.) or upon triggering the delivery and with the quantity of information agreed for a toll regime.

The TC has the possibility to confirm a received “toll declaration” ABU by using the acknowledgemgnt
functiondlity.

NOTE 3 |If the TC detects a contradiction between the toll deelarations provided by the TSP and its oyn
data (e.g. CCC data, LPN reading, etc.), it has the possibility to askithe TSP for additional information about the
provided foll declarations for a specific vehicle or service user<by sending a “request” ADU to the TSP to provide
any detailpd toll declarations for a specific service user andjor a specific period of time. This enables the TC|to
receive ornlly summation records of the use of its toll dom@in from the TSP and to produce its billing details|in
normal operation without any detailed knowledge abouteach segment passed by an OBE. When the TC detectp a
contradictlion in the provided high level toll declarations during comparison with the CCC data it recorded, it cpn
ask the TSP for detailed toll declarations for this specific vehicle or Service User.

The procedure for handling a possible negative “ack” ADU as a response to a “toll declaration” ADUjis
outside the scope of this document.

5.2.8 Report billing details functionality

Dependinlg on the characteristics of a toll system, a TC either acquires the toll declarations directly
from the [roadside equipnient (RSE) it operates (e.g. DSRC-based systems) or receives it from the TSP's
back end|system (e.g.cautonomous systems). That information is then used for the generation of billing
details.

i

A single billing detail may refer to one or more toll declarations. The generation of billing details
based on|the‘tequirements specified for the toll regime. Thus, a billing detail may consist of:

S

— an elementary usage of a transport service (e.g. regarding the toll for a road sectionj;
— several usages of a transport service within a given period of time (a day, a week, a month, etc.); or
— several elementary usages of a transport service within a given journey.

If some relevant information is missing to build a billing detail out of the available toll declarations, the
TC has the possibility to request it from the back end system of the TSP (see 5.2.7).

The TC and TSP can agree to aggregate the generated billing details in order to reduce the number
of lines to be processed in their bookkeeping systems. The TC and the TSP need to agree on common
aggregation methods for billing details in order to avoid any rounding differences between VAT
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declarations for the local tax authorities (when applicable). Consequently, rounding rules are not
defined in this document.

NOTE1 Aggregation methods can be, for example:

— after generating the billing details, the TC aggregates any billing details prior to claiming the payment, if
this is bilaterally agreed. A unique identifier (reference number) for each aggregate is generated during
aggregation and associated with all billing details in order to link them to the derived payment claim. By this
method, the TSP is always able to check the consistency of the payment claim with the billing details from
which they stem;

—[ the TCand TSP agree to use the same aggregation process and aggregate the billing details inddpendently
from each other for the representation on the invoice in their own back end system to avoidanyf rounding
differences.

See informative Annex E for an example of one possible solution to deal with the aggregation of billing|details.

The TC or the TSP, depending on the respective operational model, have the passibility of transferring
billing details by means of a “billing detail” ADU.

NQTE 2 The operational model of the TC in a global navigation satellite system (GNSS)-based enyironment
cap require the generating of any billing details and the maintaining of cemplete control over the usage of its
toll domain. This is typically the case for privately operated TCs or road ‘eoncessionaires. If a governjnent body
copducts the role of TC, on the other hand, it can only want to carryout spot checks to avoid the operational
workload of being a TC in a GNSS environment. In this case, the TCG{can require the TSP to generate the "billing
deftails" ADU to be sent to it.

It|can be necessary for the recipient of a “billing details” ADU to check the completenes$ and the
canformity of the provided billing details for a given service usage. Therefore, the billing details can
optionally reference previously exchanged toll declatations so as to provide further information.

The recipient of a “billing details” ADU can acceptor deny it by using the acknowledgement fungtionality.
5.2.9 Payment settlement functionality

5.2.9.1 C(Claim payment for service usage

The claim payment for servieeisage functionality is derived from ISO 17573-1 and is specifjed in the
EHC system service “paymehntisettlement”.

The claim payment phase may, for example, start once the billing details have been agreed| between
the TC and the TSP _(s€e 5.2.8). In this case, the payment claim is based upon these agreed and possibly
aggregated billing.details.

The TC uses the claim payment functionality by sending a “payment claim” ADU to the TSP.

The “payment claim” ADU also gives the possibility of including additional claims for other seryices that
dq not directly derive from the bilaterally agreed billing details (e.g. overdue payment, reimbyirsement,
pgnatties, etc.). Discounts may be specified as a particular type of payment claim, which| may, for
example, carry the reference to the services ror which a discount has been applied, or they may be
included at a later time in a separate payment claim as a credit note (e.g. when billing details for a whole
month specified the discount level of a scaled discount scheme).

The “payment claim” is intended to contain or to address all information required according to each toll
regime to be used for invoicing between the TC, the TSP and the service user.

NOTE1 The payment claim can be used by the TSP to generate invoices for its customers (service users) on

behalf of the relevant TC or for its own account (if the TSP is buying the toll from the TC and reselling it to the
service user).
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The TSP can accept or refuse a received “payment claim” ADU by using the acknowledgement
functionality.

NOTE 2  Possible reasons for dispute, among others, are inconsistency of the payment claim with received
billing details or non-conformance of specific commercial conditions.

5.2.9.2 Payment announcement

The payment announcement functionality is derived from ISO 17573-1 and is specified in the EFC system
service “payment settlement”. This functionality supports a TSP in informing a TC of a payment that

has been F—H_Wﬁ‘rm—ﬂ_t_ﬁma € consequently to the USe Of transport services. Unlike the payment claim functionality,
the paymfent announcement functionality is initiated by the TSP either unsolicitedly or on request)frqm
the TC.

The TSP [can use this functionality by sending a “payment announcement” ADU to the TE-informipg
it about an upcoming payment. The information carried in the “payment announcement” ADU mpy
include references to billing details, toll declarations or even single elements of a chatge’report.

The TC has the possibility of accepting or refusing a received “payment announeement” ADU by using
the acknqwledgement functionality.

5.2.10 Exchange enforcement data functionality

5.2.10.1 |General

The exchange enforcement data functionality originates fromISO 17573-1 and is specified in the EFC
system sgrvice “exceptions detection”.

The exchainge enforcement data functionality may be used each time a TC needs additional informatipn
for a compliance checking process. The compliance chécking process consists of:

— verifying if the service user fulfils its obligation to co-operate; and

— gathgring facts required for later performance monitoring and/or service level agreement (SLA)
evalyation.

A subseqfient offline process perforpmed by the TC may:

— issuel toll violation tickets-for-service users if the service user was responsible for the wrong tpll
declaration; and

— complare roadside cobservations with toll declarations received from the TSP and update the
perfdrmance monitering parameters with these results.

Even if the details\on how to perform compliance checking/enforcement back end processes are left|to
the TCs, if can benecessary for some basic information exchange to be supported on both sides.

5 2 10 2 Ratrieve usar details functionality
whan . eve 1EEH0RAIEY

xtTr ot Tt Ttaro 1t

The “request” ADU may be used by a TC to ask the TSP(s) whether they have a contractual relationship
with a given service user identified in the ADU and/or to provide additional details on a service user by
specifying the requested details.

This ADU can either be sent to a specific TSP or broadcasted to a group or all TSPs.

5.2.10.3 Provide user details

Provision of details of a given user is a functionality that supports a TSP in responding to a “request”
ADU requiring user details. The functionality is performed by either sending a “provide user details”
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ADU that contains details about a contractual relationship with the given user, or by using the
acknowledgement functionality with a specific negative reason code.

When details on a user are provided, the minimum set of data contained in a “provide user details” ADU
includes the userld.

Any additional details about the service user depend on what is specified in the “request” ADU and on
the actual availability of the requested data. The actual delivery of user details can be subject to local
data protection regulations.

TheTC may nr‘]znnur]pdgﬂ any received "prnvir‘]n user -details” ADU hy using the ar‘lznnvn]:dgement

functionality.

5.2.10.4 Retrieve and report CCC event

The retrieve and report CCC event functionality supports a TC either unsolicitedly or after re¢ceiving a
“request ADU” from the TSP in delivering the details of any CCC events for a specific service fiser and/
or|a specific period of time.

—

This service is realized by issuing a “report CCC event” ADU.

The TSP can acknowledge any received “report CCC event” ADU by using the acknowlg¢dgement
fupnctionality.

5.2.10.5 List of users

The list of users functionality provides support to the<FC in its enforcement activities and is| useful in
pgrticular for detecting potential fraud. The functiofality supports a TC in requesting, by means of a
specific “request” ADU, information about all user-identifiers that belong to a given service|user (e.g.
hqulier).

5.2.11 Process user complaints functionality

The process user complaints functionality is derived from the ISO 17573-1 service “Providing customer
care”. In ISO 17573-1, the providing-Customer care service belongs in the group of services that involve
tlzlle user and the TSP. This functionality specifies an aspect of customer care that involves irfteraction
bdtween the TC and the TSP to handle user complaints, covering the case where a previously|accepted
billing detail, possibly included in an accepted payment claim, is requested to be revoked beg¢ause of a
cogmplaint by the user,

The TSP, after having examined a user complaint and verified it is well-founded, can d¢liver the
cogmplaint to theTC, by means of a “user complaint” ADU.

The TC can‘acknowledge any received “user complaint” ADU by using the acknowlg¢dgement
functionality, thereby indicating that the complaint will be processed.

hen processing of the user complai
processbytssuing T tsercomplait

the user complaint.

nt is complete, the TC may signal the completion of the evaluation
------ ™A rereby-indicating-theaceeptanceortherefusal of

5.2.12 Exchange quality assurance parameters functionality

The report quality assurance parameters functionality is derived from ISO 17573-1 and is specified in
the EFC system service “monitoring operations”.
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In ISO 17573-1, the report quality assurance parameters functionality is used to report and monitor
the EFC activities of TCs and TSPs. In this document, it is used additionally to exchange any information
necessary to monitor the quality of operations between the TC and the TSP.

EXAMPLE

One of these quality assurance parameters is the detection rate (i.e. the percentage of detected
OBE of a given TSP in a given toll regime of a TC). As it is important for both the TC and the TSP that the detection
rate of the TSP's OBEs in a toll regime of a TC be as high as possible, this can need to be constantly monitored by
an SLA level.

Types and ranges of quality assurance (QA) parameters are agreed upon between TCs and TSPs with

bilateral

greements

The func
updated

sent QA parameters. It is performed by issuing a “report QA” ADU.

Requiring the counterpart to send QA parameters is performed by means of a “request” ADU. T

“request’

additiondl QA parameters.

The rece
“acknowl

5.2.13 Provide media settlement data functionality

The prov

a TSP asking payment settlement data to be transmitted tocthe media provider. This functionality
performed by means of the “media settlement data” ADU.(The information in the “media settleme

data” AD

technology.

The settl

central sgrver. Media settlement data is provided:to an OBE when a vehicle is passing close to a physig

charging

based sygqtem.

NOTE 1
and invoid
modificati

The toll
functiond

NOTE 2
recovery |

6 Com

fionality is used whenever an entity, both TC and TSP, needs to send unsolicitedly dew
DA parameters to its counterpart or when asked by its counterpart to update or resend alrea

ADU supports requests for already issued QA parameters to be resent,@and also reques

iver of a “report QA” ADU can acknowledge the received QA _papvameters by using t
pdgement” functionality.

de media settlement data functionality supports a TCinresponding to a “request” ADU fra

U is generated from a medium connected with.an OBE independently of the used tolli

bment is initiated by an OBE and transparently performed via the OBE from the RSE and

station in a DSRC-based system or whenever settlement data need to be generated in a GNS

Media settlement data contain‘evidence of payment settlement using a medium for both road chargi
ing to the service user and are‘transmitted to the media provider via the TC and the TSP without
on since they contain a tatnper-proof code.

service can confitmthe received media settlement data by using the acknowledgmsg
lity.

If the medja‘provider has doubts and/or suspicions about received media settlement data, anotH
rocessing-is\performed by the TSP and the TC under a bilateral agreement with the media provider.

putational specification

or
ly

m
S
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s
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g
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6.1 Overview

This clause specifies the computational objects for the information exchanges between TCs and TSPs.
Each computational object is identified by:

— aname;

— the function(s) it performs; and

— the ADUs it is able to generate or accept.

For the sake of simplicity, the functionalities identified in the previous clauses correspond to
computational objects in this clause. This means that the functions performed by each object have

14
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already been described in the previous clauses. A given computational object can be instantiated for the
TSP or for the TC role, with the limitations and permissions stated as rules in the previous clauses. The
fact that computational objects are modelled here as each having one logical interface for interactions
does not put any limits on the number of real interfaces offered in an implementation of this document.

Table 1 lists the specified computational objects. For each object, the relevant interface interactions
are listed, together with the limitations, permissions and obligations for each role derived by the rules
specified in previous clauses.

An implementation conforming to this document shall declare which of the computational objects and

re|

PR NN b h R, La o 0N I | 4 R S =) 1 . 1 R | At 1
dLTU HILCT AULIUIIS TISTCU T 1TdUIT 1 dI'C SUpPpPUItcU. T'UL T4l HTIHTPJITIHITHITU CUIITPpULdtivulldl

bject and

interaction, the implementer declares their support, and depending on the implementation’s pple (TC or

T§P), the rules stated in Table 1 shall be obeyed, with the following meanings:

Table 1 — Computational objects and interactions

may initiate: an entity is able and allowed to initiate an interaction;

shall initiate: an entity is able and has to initiate an interaction;

shall be able to receive: an entity shall be able to accept this kind of interaction. If a related ADU is
not supported, the receiver shall respond with an ADU reason code-‘Not supported ADU”,

Compu.tatlonal Interaction TSP riles TC rules
object
Exchange trust ob- Request May initiaté,shall be able to |May initiate, shall be able to
jelcts receive receive
Trust objects May initiate, shall be able to |May initiate, shall be able to

receive

receive

Acknowledge Shall initiate, shall be able to |Shall initiate, shall belable to
receive receive
Status May initiate, shall be able to |May initiate, shall be able to

receive

receive

Originating and
providing EFC context
data and contractual
information

Request (EFC context
data)

May initiate

Shall be able to receive

Request (Contractual Shall be able to receive May initiate
infornydtion)
EFC‘context data Shall be able to receive May initiate

Contractual information

May initiate

Shall be able to receiy

[¢)

Acknowledge (EFC con-
text data)

Shall initiate

Shall be able to receiy

[¢)

Acknowledge (contrac-
tual information)

Shall be able to receive

Shall initiate

Status

May initiate, shall be able to
receive

May initiate, shall be able to

receive

Manage exception list

Request (exception list)

Shall be able to receive

May initiate

Request (abnormal OBE) [ May initiate Shall be able to receive
Exception list May initiate Shall be able to receive
Report abnormal OBE  |Shall be able to receive May initiate
Acknowledge Shall be able to receive Shall initiate

(exception list)

Acknowledge Shall initiate Shall be able to receive
(report abnormal OBE)
Status May initiate, shall be able to |May initiate, shall be able to

receive

receive
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Table 1 (continued)

Compu_tatlonal Interaction TSP rules TC rules
object
Toll declaration Request Shall be able to receive May initiate

Toll declaration

May initiate

Shall be able to receive

Acknowledge Shall be able to receive Shall initiate

Status May initiate, shall be able to |May initiate, shall be able to
receive receive

Report bi[ling details [Request May 1nitiate, shall be able to |May 1nitiate, shall be able to

receive receive

Billing details May initiate, shall be able to |May initiate, shall be able'to
receive receive

Acknowledge Shall initiate, shall be able to |Shall initiate, shall*be able to
receive receive

Status May initiate, shall be able to |May initiate;shall be able to

receive

receive

Payment settlement

Request (payment May initiate Shall be able to receive
claim)

Request (payment an- [Shall be able to receive May initiate
nouncement)

Payment claim Shall be able to receive May initiate

Payment

announcement

May initiate

Shall be able to receive

Acknowledge (payment
claim)

Shall initiate

Shall be able to receive

Acknowledge (payment
announcement)

Shall besable to receive

Shall initiate

Status

May initiate, shall be able to
receive

May initiate, shall be able to
receive

Exchangelenforcement
data

Request (user details)

Shall be able to receive

May initiate

Request (CCC event)

May initiate

Shall be able to receive

Request (list ofusers)

Shall be able to receive

May initiate

Provide uiser details

May initiate

Shall be able to receive

Report€CC event

Shall be able to receive

May initiate

Listof Users

May initiate

Shall be able to receive

Acknowledge (user
details)

Shall be able to receive

May initiate

Acknowledge (report
CCC event)

Shall initiate

Shall be able to receive

Acknowledge (list of

Shall be able to recejve

May initiate

users)

Status

May initiate, shall be able to
receive

May initiate, shall be able to
receive

Process user com-
plaint

User complaint

May initiate

Shall be able to receive

Acknowledge (user
complaint)

Shall be able to receive

Shall initiate

User complaint response

Shall be able to receive

May initiate

Acknowledge (recep-
tion of user complaint
response)

Shall initiate

Shall be able to receive
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Table 1 (continued)
Compu_tatlonal Interaction TSP rules TC rules
object
Exchange quality as- |Request May initiate, shall be able to |May initiate, shall be able to
surance parameters receive receive
Report QA May initiate, shall be able to |May initiate, shall be able to

receive

receive

Acknowledge (report
QA)

Shall initiate, shall be able to
receive

Shall initiate, shall be able to
receive

Status May initiate, shall be able to |May initiate, shall.be pble to
receive receive
Provide Media Settle- |Request May initiate Shall be able toreceiye
meent Data Media settelement data |Shall be able to receive May initiate
Acknowledge (media Shall initiate Shall®e able to receive
settlement data)
The offering of an interface by an actor may require different behaviours depending on the activities to
bg performed with the exchange of information.
The interface interactions summarized in Table 1 are performed by exchanging open| systems
interconnection (OSI) application layer APDUs. They are described in detail in the following syibclauses
anjd are formally defined in Annex A. In case of any conflict-between this description and the ¢lefinition
in|Annex A, the definition in Annex A takes precedence.
Tq facilitate reading, the following conventions are adopted in subclause 6.2:
a)| the names and values of the fields in APDUs are'in boldface;
b)| the corresponding ASN.1 types are writtemn using courier font.
6.2 Application protocol data units
6.2.1 General
The APDU content is formally)defined in Annex A by the ASN.1 type InfoExchange, which is made of the
following elements:
a)| amandatory infoExchangeContent field;
b)| an optionakinfoExchangeAuthenticator field.
Tgble 2 destyibes the fields in the infoExchange APDU.
Table 2 — InfoExchange APDU fields
Fieldname Data type/data description m/o
infoExchangeContent InfoExchangeContent. Actual content of the APDU. See Table 3. m

infoExchangeAuthenticator
types authenticatorEfc,and ackAuthenticatorEfc

AuthenticatorEfc. Record (ASN.1 SEQUENCE) made of two fields of|o

Each infoExchangeContent field shall contain one apci field and one adus field as specified in the

InfoExchangeContent data type (see Table 3).

Any APDU may optionally be signed by calculating an authenticator over the infoExchangeContent

field. The calculated authenticator shall be included as infoExchangeAuthenticator in the

resulting

APDU. Semantics of the two fields of the infoExchangeAuthenticator, as well as the algorithms used to

calculate them, are specified in 7.3.2.
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The infoExchangeAuthenticator is a dynamic object and shall be generated each time a new APDU
is issued. The infoExchangeAuthenticator can be calculated by either the APDU originator or the
information sender (see 6.2.2).

Table 3 indicates the fields in the InfoExchangecontent data type, which is defined in Annex A.

Table 3 — InfoExchangeContent data type fields

Field .
name Data type/data description m/o
apci ApciFields. Record (ASN.1 SEQUENCE) containing protocol control information m
adus Adus. Contains one or more (ASN.1 SEQUENCE OF) ADUs of the same type, as a selection m
(ASN.1 CHOICE) among the types of specified ADUs.

A top-level view of the structure of InfoExchangecontent data type and its fields is given in\Figure 4.

apduOrigiator
apduldent]fier

ProvideUserDetailsADU
UserComplaintADU
UserComplaintResponseAD
U

ReportCCCEventADU
ProvideUserldListADU
PaymentAnnouncementADU
ContractlssuerListADU
MediaSettlementDataADU

I InfoExchange l
InfoExchangeContent ApduAuthenticator
authenticatorEfc
ackAuthenticatorEfc
N
ApciFields Al k\>

aidldentifipr
apduOriginator
informationSenderID RequestADU AuthenticatorEfc
informationReceipientID c U_ tbsAuthenticatorEfc
apduldentffier TrustOpiesraDU signatureAlgorithm
previousApduld EfcContextDataADU '8 V. %
nextApdulfl ExeeptionListADU signaturevalue
inResponspToApduld ReportAbnormalOBEADU
apduDate TollDeclarationADU

BillingDetailsADU

PaymentClaimADU

ReportQAADU TbsAuthenticatorEfc

StatusADU .

RelatedApduld arus version

signatureAlgorithm
issuer
serialNumber
apduContentDigest
signatureDate
certificates
signingCertificate

Figure 4 — InfoExchange data type structure

The following subclauses describe the APCI and the ADUs for the specified APDUs.
APDUs are described in the following terms:

a) tables that list the parameters that make up the APDUs. For each table, the parameter names
are listed, together with an indication of their fields and formats and whether the parameter is
mandatory (m) or optional (0). The parameter description is indicative and is formally specified in
Annex A. In cases where there are discrepancies, the formal definition in Annex A takes precedence;

b) additional tables are inserted to better describe parameters with a complex structure;
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c) additional semantics definition and usage of each parameter are given as text after each table.

6.2.2 Application protocol control information (APCI)

The APCI for all APDUs shall consist of the fields described in Table 4.

Table 4 — APCI fields

Field name Data type/data description m/o
aidldentifier nidIdentifiexIntegerranging from 0to 255 m
apduOriginator Provider m
informationSenderld Provider m
informationRecipientld Provider m
apduldentifier Apduldentifier. Integer ranging from 0 to 263-1 m
previousApduld RelatedApduld o
nextApduld RelatedApduld o
inResponseToApduld RelatedApduld )
apduDate GeneralizedTime m

aifdldentifier shall identify the protocol version number. The following values are specified:
— 1is012855x2015, which identifies the 2015 version of the1S document;

— isoDIS12855x2020, which identifies the 2020 version of the DIS document;

— isoFDIS12855x2021, which identifies the 2021 version of the FDIS document;

—{ is012855x2022, which identifies the 2022wversion of the IS document;

— ¢en16986x2016, which identifies the 2016 version of the CEN 16986 profile of the 2015 Vyersion of
the IS 12855.

— ¢en16986x2022, which identifies the 2022 version of the CEN 16986 profile of the 2022 yersion of
the IS document.

In[addition to the values speeified above and the ranges of ISO/CEN reserved values, a range|of values
isreserved for private usage. Private versions shall be identified by one of these values in agsociation
wi]th the informationSenderld value.

apduOriginatorshdll be the identifier of the entity originating the contents of the APDU, which can be
either a TC or dservice provider. This may be, but is not necessarily, the actual sender of the infprmation.

informationSenderld shall identify the entity actually sending the APDU. It may be used to jdentify a
tefhnicalientity supporting the apdu originator in the task of transferring information. It may contain
thre same identifier as the apduOriginator field, when the originator and the sender are the safne entity:.

informationRecipientld shall identify the entity responsible for processing the content of the APDU
and is an entity of type TC or service provider. In some APDUs a null value is admitted for this field,
with the special meaning to indicate that the ADU is intended for more than one recipient. If the values
of both the CountryCode and the Issuerldentifier fields of informationRecipientld are zero, the PDU
is meant to be sent to all connected entities. If only the value of the Issuerldentifier is zero, the PDU is
meant to be sent to all entities of the stated country.

apduldentifier shall be a unique identifier for each given apdu originator that is assigned by the APDU
originator themselves. It is used to either acknowledge or request retransmission of a previously issued
APDU.

previousApduld may optionally be used to indicate that the APDU is related to a previously sent APDU
from the apdu originator. If used, it shall identify the APDU in terms of the identifier of the originator
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(of type Provider) and of the unique APDU identifier (of type INTEGER defined as Int8Unsigned) within
the originator. It shall not be used if no APDU has been sent by the originator yet. This field, together
with the nextApduld field, may be used to identify chains of APDUs. The relatedapduld data type is a
record (ASN.1 SEQUENCE) of:

— apduOriginator, of type provider which shall identify the APDU originator;
— apduldentifier, of type apduldentifier which shall identify the APDU within apduOriginator.

nextApduld may optionally be used to indicate that the APDU is related to a next to be sent APDU from
the APDU originator. This field, fngnfhnr with the prnvin"cApdnld field may beusedto ir‘]nnfify chains

of APDUs

inResponseToApduld may optionally be used to indicate that the APDU is either a respénse td a
request or an ACK. It may be needed to identify a chain of APDUs to be processed in a workflaw.

apduDatp shall specify a time stamp for the APDU.

6.2.3 Application data units
The ADUS field shall contain (ASN.1 SEQUENCE OF) one or more data structures of the same type.

The ADUs listed in Table 5 are specified in this document.

Table 5 — ADUs overview

Functionality ADU type name Description

Basic RequestAdu Generic request
AckAdu Generic acknowledge
StatusAdu Generic status

Exchange|trust objects TrustObjectAdy Send trust objects

Provide EFC context data EfcContextDdtaAdu Send EFC context data

Provide cpntract issuer informa- |ContracglssuerListAdu Provide information on contract

tion issuer

Manage ekception lists ExceptionListAdu Send exception list
RepOrtAbnormalObeAdu Report abnormal OBE

Report to|l declarations TollDeclarationAdu Toll declaration

Report billing details BillingDetailsAdu Billing details

Payment settlement PaymentClaimAdu Payment claim
PaymentAnnouncementAdu Payment announcement

Exchangelenforcemerit data ProvideUserDetailsAdu Provide user details
ReportCccEventAdu Report CCC event
ProvideUserIdListAdu Provide a user list

Exchange QA parameters ReportQaAdu Report QA

Process user complaint UserComplaintAdu Send a user complaint
UserComplaintResponseAdu Reply to a user complaint

Provide media settlement data MediaSettlementDataAdu Send media settlement data

These data structures are specified in 6.3 to 6.21.

6.2.4 ADU identification
Each ADU is identified by a mandatory field named aduldentifier of type aduldentifier, which is

defined as an integer ranging from 0 to 263-1. The field aduldentifier is specified by the ADU originator
with the rule that the aduldentifier shall be unique within the ADU type. With that rule, considering
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that each ADU originator is univoquely identified by its providerld, each ADU may be univoquely
identified by a triple of identifiers of types ProviderTd, AduType,and Aduldentifier.

To ensure backwards compatibility, there is also another way to identify a toll declaration in the
TollDeclarationAdu by the means of the value of its tollDeclarationld field (see Table 80).

To ensure backwards compatibility, there is also another way to identify a billing detail in the
BillingDetailsAdu by the means of the value of its billingDetailsInfo field (see Table 84).

6.2.5 ADU action code

Whhen sending or requesting an ADU, an action code may optionally be specified, to indicqte to the
relceiver of the ADU which action is supposed to be done with that ADU. While the exactbehaviour to
bg followed is implementation-specific and varies from ADU to ADU, the following generally|available
values are specified in this document:

— send, which specifies a normal (probably initial) sending of the ADU
— revoke, which specifies a revocation of a previously sent ADU
— adjust, which specifies an adjustment of a previously sent ADU

— resend, which specifies a resending of an ADU

6.2.6 User identification

A data type used in most ADUs to identify a user is the)User1d data type. As a user can be |dentified
in| various ways, and by different methods, the uséx1d data type is represented as a serigs (ASN.1
SHQUENCE) of different types, all optional. However, when the data type user1d is used, at lepst one of
thee fields shall be specified. The structure of the'user1d data type is shown in Table 6 and i formally
specified as per Annex A.

Table 6 — Userld fields

Field name Data type m/o
pan PersondlAccountNumber 1)
contractSerialNumber |ContkartSerialNumber o
ligencePlateNumber LEN 0
obeld Record (ASN.1 SEQUENCE) made of the following fields: manufacturerld, 0
equipmentObuld

equipmentlccld EquipmentIccId o
customerld OCTET STRING

pan may.optionally be used to identify the user by their personal account number. It shall be used as
specified in ISO/TS 17573-3.

contractSerialNumber may optionally be used to identify the user by their contract serial number. It
shall be used as specified in ISO/TS 17573-3.

licencePlateNumber may optionally be used to identify the user by the licence plate number of the
user’s vehicle. It shall be used as specified in ISO/TS 17573-3.

obeld may optionally be used to identify the user by the OBE identifier of the user. The obeld field is
made of the following data elements:

— manufacturerld which shall be used to uniquely identify the OBE manufacturer. It shall be used as
specified in ISO 14906;
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— equipmentObuld which shall be used to uniquely identify the OBE within the manufacturer. It shall

be used as specified in [SO/TS 17573-3.

equipmentlccld may optionally be used to identify the integrated circuit card (ICC) which may be
associated to a user of EFC equipment for the purposes of identification of payments. It shall be used as
specified in ISO/TS 17573-3.

customerld may optionally be used to identify the user by means of their identifier as a TSP customer.

6.3 RequestAdu data structure

The requistadu data type is used to indicate a general readiness to receive, or to specifically request a

data strufture to be sent.

The rRequgstadu type is a selection (ASN.1 CHOICE) among different substructures, each one-specifyipg

a different type of request. Table 7 describes the fields specified as CHOICE in the data structure, which
is formally defined in Annex A.

Table 7 — RequestAdu fields

Field name Data type/data description m/p

genericRqquest Record (ASN.1 SEQUENCE) made of the followingfields: apduldentifier, | N/

»

requestedAduType, aduldentifier, actionCode

exceptionListRequest Record (ASN.1 SEQUENCE) made of the follewing fields: requestedAdu- | N/A

Type(exceptionListRequest), aduldentifier, period, exceptionListType,
exceptionListVersion, actionCodé

trustObjefctRequest Record (ASN.1 SEQUENCE) made.of the following fields: requestedAdu- | N/A
Type(trustObject), aduldentifier, trustObjectSpec, actionCode

tollDeclarfjationRequest Record (ASN.1 SEQUENCE}ntade of the following fields: requestedAdu- | N/A
Type(TollDeclaration), aduldentifier, userld, startTime, endTime,
actionCode

userDetaflsRequest Record (ASN.1 SEQUENCE) made of the following fields: requestedAdu- | N/A

Type(userDetails); aduldentifier, userld, listOfParametersRequested,
userDetailsRequestReason, period, actionCode

cccEventRequest Record (ASN.1 SEQUENCE) made of the following fields: requestedAdu- | N/A
Type(teportCCCEventAdu), aduldentifier, userld, startTime, endTime,
actionCode

userListRequest Record (ASN.1 SEQUENCE) made of the following fields: requestedAdu- | N/A

Type(provideUserldListAdu), aduldentifier, userldRequestType,
userld, userldRequestTime, actionCode

mediaSetflementDataRequest|Record (ASN.1 SEQUENCE) made of the following fields: requestedAdu- | N/A

Type(mediaSettlementDataAdu), aduldentifier, period, equipmentlc-
cld, mediaSettlementListVersion, actionCode

If the genericRequest is selected, the following rules apply:

22

If none of the fields is specified, the RequestAdu indicates a general readiness to receive;

apduldentifier may optionally be used to request that the APDU carrying the same identifier be (re)
sent. If the apduldentifier is specified, neither the requested AduType nor the aduldentifier may
be specified. If the apduldentifier is not specified, the requestedAduType or the aduldentifier
may be specified;

if the requestedAduType field is specified, an ADU of the indicated data type is expected. It is used
to indicate generic readiness to receive ADUs of the indicated type;

aduldentifier is a list (ASN.1 SEQUENCE OF) of identifiers of type aduldentifier which may
optionally be used to ask for retransmission of the specified ADU’s. Ifaduldentifier is specified, then
requestedAduType shall be also specified, to indicate the type of the ADU’s to be re-transmitted;
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actionCode may optionally be used to indicate specific actions to be pursued by the receiver of the
requestAdu (see 6.2.5).

If the exceptionListRequest is selected, the following rules apply:

requestedAduType field shall bear the value exceptionListAdu;

ifno optionalfields are specified, thisindicates genericreadiness toreceive ADUs of the ExceptionList
type. In this case it is recommended to use a genericRequest, with the requestedAduType field
bearing the value exceptionListAdu;

I

-

the trustObjectRequest is selected, the following rules.apply:

aduldentifier may optionally be used to identify the exceptionListAdu to be re-transmitted.

period field may optionally be used to request to retransmit all ExceptionList ADUsthat afe related
to the given period of time. If period is not specified, the request is not limited to,a"specific period
of time;

exceptionListType field may optionally be used to request to re-transniitdll ExceptionList ADUs
that are of the specified type;

exceptionListVersion field may optionally be used to request to rétransmit all ExceptionList ADUs
that are of the specified version. If the field is not specified, thedast available version is mgant;

actionCode may optionally be used to indicate specific actions to be pursued by the receiver of the
requestAdu (see 6.2.5).

requestedAduType field shall bear the value trustObjectAdu;

if no optional fields are specified, this indicates generic readiness to receive ADUs of the Trystobject
type. In this case it is recommended to use a genericRequest, with the requestedAduType field
bearing the value trustObjectAdu;

aduldentifier may optionally be used to identify the requested TrustObjectAdu to be re-trapsmitted.
If the aduldentifier is specified)the trustObjectSpec field shall not be set;

trustObjectSpec may optienally be used to specify the type and purpose of the requegted trust
object. The type of the rust object requested shall be specified in the field typeOfTrustObject, of
type RequestedTrustObjectType, Which is a selection (ASN.1 CHOICE) of:

— certificates;

— public keys;

— DSRGmaster keys;
— MAC master keys;

=~ DSRC key references;

— other trust objects.
Detailed descriptions of trust objects types and purposes are in subclause 6.6.

NOTE This document does not limit the use of individual combinations of trust object types and trust
object purposes. In real systems, however, some of the theoretically possible combinations of these two
parameters do not make sense and are not normally used in implementations. The correct use of these
parameters remains under the responsibility of the implementor(s) and/or the entities operating the TC and
TSP systems.

actionCode may optionally be used to indicate specific actions to be pursued by the receiver of the
requestAdu (see 6.2.5).
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If the tollDeclarationRequest is selected, the following rules apply:

If the userDetailsRequest is selected, the following rules apply:

If the cccEventRequestisselected, the following rules apply:

24

requestedAduType field shall bear the value tollDeclarationAdu;

ifnooptionalfieldsarespecified, thisindicatesgenericreadinesstoreceive ADUs ofthe TollDeclaration
type. In this case it is recommended to use a genericRequest, with the requestedAduType field
bearing the value tollDeclarationAdu;

aduldentifier may optionally be used to identify the requested TollDeclarationAdu to be re-

transmitted. If the aduldentifier is specified, the userld, startTime, and endTime fields shall not
be specified;

user]d field may optionally be used to identify the user for which toll declarations are requested;

star{Time field may optionally be used to indicate a start of a period for which toll declarations are
requested;

endTime field may optionally be used to specify the end of a period for which tollydeclarations are
requested. If endTime is specified, then the startTime shall be specified as well;

actignCode may optionally be used to indicate specific actions to be pursued by the receiver of the
requéestAdu (see 6.2.5).

requestedAduType field shall bear the value provideUserDetailsAdu;
adulfentifier may optionally be used to identify the requested UserDetailsAdu to bere-transmitted;
user]d field shall specify the identifier of the user fogWwhich additional details are requested;

listOfParametersRequested may optionally beused to specify which additional parameters/ if
any, are required. If this field is not specified, then the response shall contain all available detailg;

userPetailsRequestReason may optionally be used to specify the reason for the request;

peri¢od may optionally be used to request user information related to the specified period in tinpe,
inclufling cases where user informatien is varied during the period. If not specified, itis the currently
available user information thatisto be requested;

actignCode may optionally.be’used to indicate specific actions to be pursued by the receiver of the
requestAdu (see 6.2.5).

requested AduType field shall bear the value “reportCCCEventAdu”;

ifnodptionalfieldsarespecified, thisindicatesgenericreadinesstoreceive ADUsofthereportCccEvent
type/In‘this case it is recommended to use a genericRequest, with the requestedAduType figld
bearingthe value reportCCCEventAdu;

aduldentifier may optionally be used to identify the requested reportCCCEventAdu to be re-
transmitted;

userld field may optionally be used to specify the identifier of the user for which the CCC events are
requested;

startTime field may optionally be used to specify a start of a period for which CCC events are
requested;

endTime field may optionally be used to specify the end of a period for which CCC events are
requested. If endTime is specified, the startTime shall be specified as well;
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— actionCode may optionally be used to indicate specific actions to be pursued be the receiver of the
requestAdu (see 6.2.5).

If the userListRequest is selected, the TC is meant to request a TSP to provide information on vehicles
that belong to the same Service User. The following rules apply:

— requestedAduType field shall bear the value “provideUserIdListAdu”;

— aduldentifier may optionally be used to identify the requested provideUserIdListadu to be re-
transmitted;

— userldRequestType field shall indicate the type of request. Currently, only one valueyi$ defined:
allUserldsToGivenCustomer;

— userld field may optionally be used to identify a vehicle or OBE that is known tg'thé TC and where
further vehicles or OBEs are requested that belong to the same service user. If the userld ffeld is not
specified, the request is intended to retrieve the identifiers of all service users of that TSP 3s filtered
by the value of userldRequestType;

— userldRequestTime field may optionally be used to specify a point of time. If this atfribute is
specified, the TSP shall answer to the request based on data valid at the provided point of time
and not at the time of the request. If this attribute is not specified, the latest information shall be
provided;

— actionCode may optionally be used to indicate specificactions to be pursued be the receiver of the
requestAdu (see 6.2.5).

If the mediaSettlementDataRequest is selected, the following rules apply:
— requestedAduType field shall bear the value “mediaSettlementDataAdu”;

— if no optional fields are specified, this“indicates generic readiness to receive ADUs of the
mediaSettlementData type. In this case it is recommended to use a genericRequest,|with the
requestedAduType field bearing.the'value “mediaSettlementDataAdu”;

— aduldentifier may optionally(be*used to identify the requested mediaSettlementDataAdy to be re-
transmitted;

— period may optionally{be used to request to re-transmit all MediaSettlementDataAdug that are
related to the given period of time;

— equipmentlccld-may optionally be used to request to re-transmit all MediaSettlementDataAdus
that contain the)specified identifier;

— mediaSettflementListVersion may optionally be used to request to reftransmit
MediaSettlementDataAdus that are of the specified version. If the field is not specified, the last
available version is meant;

—| CactionCode may optionally be used to indicate specific actions to be pursued be the recei|ver of the
TeqUeSTAdU (S€€ 6.2.5)-

6.4 AckAdu data structure

The ackadu data typeis used to indicate that a specific data structure has been received. It can optionally
indicate acceptance or rejection of the previously received data structure, or of the whole APDU that
transported the data structure. When transferring this ADU, the value in the informationRecipientID
field of the APCI shall identify a valid entity (a null value is not permitted).

Table 8 describes the fields in an ackadu data type, which is formally defined in Annex A.
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Table 8 — AckAdu fields

Field name Data type/data description m/o
apduldentifier |ApduIdentifier.Integer ranging from 0 to 263-1 m
apduAckCode |ApduReasonCode. Integer ranging fro 0 to 255 (see Table 9) m
apduAckText |UTF8String 0
issues List of records (ASN.1 SEQUENCE OF SEQUENCE), each record defined as per Table 10 0
actionCode ActionCode 0

apduldentifier shall identify the APDU containing the data structure(s) being acknowledged.

apduAcKCode shall contain the status of the APDU or a reason for accepting or rejecting the ARDU” The
apduAcKkCode accepts or rejects an APDU as a whole. If an APDU is accepted, there can be-additiorjal
responsep on individual elements of the APDU (ADUs). A single ADU could be rejected while’the APIDU
itself is agcepted. This is dealt with by using the optional issues field (see below). If the apduAckCode
indicates|rejection, the whole APDU is rejected, irrespective of the possible acceptanee-codes indicatpd
in the issues field. The values defined in this document for apduAckCode are“listed (in decimal
notation)|in Table 9.

Table 9 — ApduReasonCode values

Name Semantics Value
reserved Code reserved for future ISO/CEN extensions. 0
obsoleteApdu The APDU is no longer valid or to be used. 1
apduOk The APDU was accepted. 2
apduNotQk The APDU was rejected. 3
sequenceError The APDU was rejected because thesAPDU was sent out of the logical sequence 4

of a transaction.

otherReagon The APDU was rejected. No predefined APDU reason code could be used, or a 5
bilateral agreement on thetAPDU reason code exists.

protocolVersionError |The APDU was rejected\because the Protocol Version used is not supported by 6
the recipient.

originatorRejected The APDU was fejected because the Apdu Originator is not known, or no valid 7
contract exists,

recipientynknown The APDU-wads rejected because the Information Recipient is not known, or no 8
valid contract exists.

relatedAjduUnknown | The-APDU was rejected because the related APDU is unknown or the transac- 9
tion was finished.

requestS¢gntTooOften{»The APDU was rejected because the request was sent too often or to early 10
(processing of similar request still active).

The folloying rules apply for handling the reception of an AckAdu:

rejected;

— if the apduAckCode field indicates acceptance, the referred APDU is accepted (syntactically and
semantically correct;

apduAckText of type uTF8string may optionally be used to add a text to further explain the reason for
accepting or rejecting the APDU.

EXAMPLE A number of ADUs of the type BillingDetails have been transferred in a previous APDU. The
receiver accepts one specific BillingDetail and rejects all others. To do so, the receiver sends an AckAdu with the
apduAckCode set to apduOk and indicates for each of the rejected ADUs the reason for rejection.
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issues may optionally be used to list detailed error and/or warning information that respond to
multiple instances of ADUs in the APDU being acknowledged. This supports the system in accepting
an APDU as a whole, but to possibly individually reject single ADUs. The data structure of issues is

specified in Table 10.

actionCode may optionally be used to indicate the action associated with the specific ADU (see 6.2.5).

Table 10 — issues fields

Field name Data type/data description m/o
issueAduldentifier Aduldentifier 0
issueLocation UTF8String o
issueContent UTF8String o
issueCode INTEGER o
issueText UTF8String o

issueAduldentifier may optionally be used to specify the unique identifietjof the ADU that cgntains an
isgue. It shall not be specified if the issue applies to all ADUs within the-APDU.

issueLocation may optionally be used to address the location of ‘the issue within the ADU| by using

XPath expression.

issueContent may optionally be used to provide further information on the content of the issue. The
udage of this attribute is based on bilateral agreements between TC and TSP.

issueCode shall contain the reason code (see Table 11)'of an issue.

issueText may optionally be used to provide a description of the issue. The usage of this attribute is
bgsed on bilateral agreements between TC and;FSP.

Sdme values of the AduReasonCode field are reserved for CEN and ISO use. The values that are|specified
in|this document are listed (in decimalnotation) in Table 11 and are formally defined in Annlex A. The
value of the AduReasonCode provides feedback information to the sender or originator of an ADU about
the acceptance or rejection of an ADU that was received and processed by the information redipient.

Table 11 — AduReasonCode values

Name Semantics Value

invalidAdu The specified ADU is invalid. 0

n¢tSupported Adu The specified ADU is not supported. 1

aduPartiallyRejected Part of the specified ADU is rejected. 2

rgserved Codes reserved for general ADU-related 31.99
errors.

trjustObjectExpired The exchanged trust object is no longer 100
valid.

trustObjectUnreadable The received trust object is not readable. 101

reserved Codes reserved for trust object data ex- 102..199
change errors.

contextDataChargeObjectldRejected The charge object Id in context data has 200
been rejected.

contextDataChargeObjectDescriptionRejected | The charge object description has been 201
rejected.

contextDataSystemTypeRejected The system type in context data has been 202
rejected.

contextDataChargeObjectTypeRejected The type of charge object in context data has 203
been rejected.
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Table 11 (continued)

ration ADU was not found by the recipient of
the toll declaration.

Name Semantics Value
contextDataTollChargerRejected The TC in context data has been rejected. 204
contextDataChargeObjectValidityStartReject- |The start of validity of the charge object in 205
ed context data has been rejected.
contextDataChargeObjectValidityEndRejected |The end of validity of the charge object in 206

context data has been rejected.
reserved Codes reserved for context data exchange 207 ..299
reserved Codes reserved for contract issuer exchange 300..399
errors.
exceptionlListsVersionRejected The exception list version has been rejected. 400
exceptionlListsTypeRejected The type of exception list has been rejected. 401
exception|ListsUserIdRejected The user ID in exception list has been rejectr 402
ed.
exception|ListsStatusTypeRejected The type of status in exception list has beén 403
rejected.
exception|ListsReasonTypeRejected The reason code in exception listhas been 404
rejected.
exceptionListsDateAndTimeRejected The date and time in exception list has been 405
rejected.
reserved Codes reserved for exception lists exchange 406 ..499
errors.
abnormallObeUserIdRejected The user id in'abitormal OBE has been re- 500
jected.
abnormallObeDateAndTimeRejected The date @nd time in abnormal OBE has been 501
rejected:
abnormallObeReasonCodeRejected Thereason code in abnormal OBE has been 502
rejected.
reserved Codes reserved for abnormal OBE exchange 503..599
errors.
tollDeclaftionDuplicateTollDeclaratiomidRe- | A duplicate of the tollDeclarationld has been 600
jected identified.
tollDeclafationActionCodeRejected The actionCode in a toll declaration ADU is 601
unknown or not supported by the recipient
of the toll declaration.
tollDeclafjationChargeReportStructureReject- |One or more elements inside the charge 602
ed report structure of the toll declaration ADU
are not supported by the recipient of the toll
declaration.
NOTE For some data elements inside the
charge rnpnri‘ there areindividual ADU rea-
son codes defined below.
tollDeclarationActionCodeSendSentTooOften- |The actionCode = send has been sent too 603
Rejected often in toll declaration ADUs.
tollDeclarationInvalidChargeObjectRejected |One or more validations failed inside the 604
elements chargeObjectld, or timeWhenUsed,
or vehicleDescription.
tollDeclarationActionCodeAdjustSentTooOf- |The actionCode = adjust has been sent too 605
tenRejected often in toll declaration ADUs.
tollDeclarationTariffClassldRejected The TariffClassld declared in the toll decla- 606

28
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Table 11 (continued)

Name

Semantics

Value

tollDeclarationTariffRejected

The tariff declared in the toll declaration
ADU was not found by the recipient of the
toll declaration.

607

tollDeclarationDuplicateVehiclePassageReject-

ed

A duplicate vehicle passage has been identi-
fied by the recipient of the toll declaration.

A duplicate vehicle passage is specified by
the identical combination of: [chargeRe-

608

port.obeld + chargeReport.vehicleLPNr +
chargeReport.paymentMeans.personal-
AccountNumber + DetectedChargeObject.
chargeObjectld + DetectedChargeObject.
timeWhenUsed]

tdllDeclarationInvalidDetectedChargeObject-
ManyRejected

One or more validation steps for a tolkdec-
laration failed in many DetectedChargeOb-
jects.

tdllDeclarationTollChargerlssueRejected

Toll declaration declined by € due to error
in TC system, further organizational han-
dling required between, T€and TSP.

NOTE This can beased, for example, in case
errors on the TC §ide prevent correct accept-
ance of a toll déelaration.

tdllDeclarationTollContextRejected

The tollContext declared in the toll declara-
tion ADU.is not known by the recipient of the
toll declaration.

tdllDeclarationTollFeeRejected

Thetoll fee decalared in the toll declaration
ADU has been rejected by the recipient of
the toll declaration.

NOTE Depending on the use of optional data
elements inside the toll declaration, toll fee
information can be provided in different
data elements.

rdserved

Codes reserved for toll declarations ex-
change errors.

613|.. 699

billingDetailslssuerldRejected

The issuer ID in billing details has been
rejected.

billingDetailsClaimldRejected

The claim ID in billing details has been
rejected.

billingDetajlsTolIChargerldRejected

The TC ID in billing details has been reject-
ed.

billingDetailsContextldRejected

The context ID in billing details has been
rejected.

bittingDetaiisUseridRejected

The user 1D in billing details as been reject
ed.

04

billingDetailsPeriodRejected

The period in billing details has been reject-
ed.

705

billingDetailsAmountRejected

The amount in billing details has been re-
jected.

706

billingDetailsContextNameRejected

The context name in billing details has been
rejected.

707

billingDetailsAppliedUserClassRejected

The applied user class in billing details has
been rejected.

708

billingDetailsDeclaredVehicleClassRejected

The declared vehicle class in billing details
has been rejected.

709
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Table 11 (continued)

Name Semantics Value

billingDetailsAppliedTimeClassRejected The applied time class in billing details has 710
been rejected.

billingDetailsEntranceTimeRejected The entrance time in billing details has been 711
rejected.

billingDetailsEntranceChargeObjectRejected |The entrance charge object in billing details 712
has been rejected.

billingDetaHstrtermediateSectionRejected TheintermediateseetHonrinbitingdetatls 743
has been rejected.

billingDetailsExitChargeObjectRejected The exit charge object in billing details has 714
been rejected.

billingDetailsExitTimeRejected The exit time in billing details has been 715
rejected.

billingDetailsReferenceRejected The reference in billing details has been 716
rejected.

reserved Codes reserved for billing details exchange 717 ..799
errors.

claimRejgctedByTSP The related payment claim hasbheéen rejected 800
by the TSP.

claimApppovedByTSP The related payment claim has been ap- 801
proved and accepted by¢he TSP.

payment(laimIdRejected The ID in paymentelaim has been rejected. 802

payment{tartDateTimeRejected The start date and time in payment claim 803
has been rejected.

paymentEndDateTimeRejected The end date and time in payment claim has 804
been rejected.

paymentUserldRejected Thewser ID in payment claim has been 805
rejected.

paymentAmountRejected The amount in payment claim has been 806
rejected.

payment{tatusRejected The status in payment claim has been reject- 807
ed.

payment]ypeOfFeeRejected The type of fee in payment claim has been 808
rejected.

paymentRelatedApduldRejected The related APDU ID in payment claim has 809
been rejected.

reserved Codes reserved for payment claim exchange 810..899
errors.

reserved Codes reserved for payment announcement 900..999

exchange errors.

N
P
<P
<P
b
P
o)
o)

reserved €odesreservedfor P ovide userdetaits
exchange errors.

reserved Codes reserved for provide user lists ex- 1100..1199
change errors.

reportQaAccepted The quality assurance parameters have been 1200
accepted.

reportQaNotAccepted The quality assurance parameters have been 1201
rejected.

paymentGuaranteeAccepted The payment guarantee has been accepted. 1202

smCCBackEndDataCheckingThresholdExceed- |Secure monitoring reason code. 1203

ed
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Table 11 (continued)
Name Semantics Value
reserved Codes reserved for quality assurance ex- 1204..1299
change errors.
complaintldMissing Identifier missing in a UserComplaintAdu. 1301
relatedBillingDetailsUnknown The billing details ID referred to in the user 1302
complaint ADU is not known by the TC.
paymentClaimUnknown The payment claim ID referred to in the user 1303
marladandt ADIL e ot 10 ocay albartha TC
eompltatnrtABDH-Hsnetknewn by the T
dateOfComplaintIncorrect The date of the complaint is incorrect. Y304
dateOfComplaintMissing The date of the complaint is missing. 1305
complaintReasonMissing The reason of the complaint is missing. 1[306
complaintReasonUnknown The reason of the complaint is not kngwns 1307
addComplaintReasonMissing Additional complaint information js‘missing 1308
and the reason of the complaint is)“ether”.
additionallnfoldMissing The ID in the additional complaint informa- 1309
tion is not specified.
infoDateTimeMissing The field date in additional information is 1[310
missing.
infoDatelncorrect The field date in ddditional information is 1311
incorrect.
incorrectAuthenticator The authenticator is wrong. 1312
rglatedBillingDetailsAlreadyComplained The referred billing details is mentioned 11313
in another user complaint currently being
proeessed.
rgserved Codes reserved for complaint-related errors. | 1 314{..1399
rgserved Codes reserved for future ISO/CEN exten- 1400..2999
sions.
sgmanticError The semantics of the message received was 3[000
not understood by the recipient.
NOTE Every message (except AckAdu) can
be responded to with a “semantic error”
code when its semantics are not understood.
rgserved Codes reserved for future ISO/CEN exten- 3[001
sions. 31009
a¢tionCodeNotSupported The sent action code is not supported. 3010
NOTE 4 This AduReasonCode is used only
in response to ADUs which contain action
codes.
rgseryed Codes reserved for future ISO/CEN exten- 3[011
Sions. 3999
acceptedWithWarning The ADU was accepted and will be pro- 4000
cessed by the recipient. Further information
will be provided by means of warnings.
NOTE Bilateral agreement on any other
issue which semantics needs to be specified
for the attributes issueLocation, issueCon-
tent and issueText.
reserved Codes reserved for future ISO/CEN exten- 4001 ..9999

sions.
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Table 11 (continued)

Name Semantics Value
reserved Codes reserved for private extensions de- 10000 ...
fined in bilateral agreements between TCs 65535
and TSPs.

6.5 StatusAdu data structure

The statusadu data type can be used to indicate to the recipient that previously sent (and possibly

acknowlgdged) APDUs are obsolete (e.g. to support rollback scenarios) or to indicate the inability
receive APDUs. When transferring this ADU, the value in the informationRecipientID field of the|AP
shall identify a valid entity (a null value is not permitted).

Table 12 Indicates the fields of the statusadu data type, which is formally defined in Annex\A~

Table 12 — StatusAdu fields

Field name Data type/data description m/o
genera]Statu5C0de GeneralStatusCode m
apduStatusCode Record (ASN.1 SEQUENCE) made of the following fields: apdu, | o

reasonOfAduStruct
actionCode ActionCode 0

tatusCode shall indicate readiness to receive APDUs, The following values are allowed:

adyToReceive: the issuing entity is not ready to-receive;
— readyToReceive: the issuing entity is ready to receive.

apduStatusCode may optionally be used to previde APDU-specific reason codes as a sequence
one or more reason codes for each by ADU in a rélated APDU. The apdu field identifies the APDU th
contains the ADUs. The reasonOfAduStruct is a list (ASN.1 SEQUENCE OF SEQUENCE) made of ty

to
CI

of
at

fields: aduldentifier, which identifies an(ADU within the addressed APDU, and reason, which carries

an AduRedsoncCode value, defined in Table 11.

actionCode may optionally be used)to indicate specific actions to be pursued by the receiver of the

statusAdp (see 6.2.5).

6.6 TrustObjectAdu data structure

The Trustobjectaduddta type can be used by either the TC or the TSP to provide trust objects. The ADU

can be either sentas’a response to a Request ADU or initiated as a push ADU if new versions of tryst

objects are available. When transferring this ADU, the value in the informationRecipientID field of the

APCI mayf have@null value, to indicate that the ADU is intended for all possible recipients.

Each trubsceseacnae data structure shall contain one trust object and additional informationahd

parameters for that trust object.

Table 13 indicates the fields in a Trustobjectsadu data type, which is formally defined in Annex A.

Table 13 — TrustObjectAdu fields
Field name Data type/data description m/o

aduldentifier Aduldentifier m

replacedTrustObject  |Aduldentifier o

purposesOfTrustObject | Record made of fields of the same type (ASN.1 SEQUENCE OF), each of type m
TrustObjectPurpose
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Field name Data type/data description

m/o

st

artValidity GeneralizedTime

endValidity GeneralizedTime

trustObjectStatus TrustObjectStatus

trustObject TrustObjectCode

actionCode ActionCode

m
()

m
[}
)

ad
of]
of]

reg

which shall be replaced by the new trust object that is transferred using the present Trustd
stfucture. This optional data element shall only be present and used in casé-an already exi

vd

trist object shall have the TrustObjectID set to a new value.

purposesOfTrustObjects shall be used to indicate the possible usage(s) for which the trusf
intended. It contains a list of values which it supports in specifying.the possible usage of the s

o

uldentifier shall indicate the unique identifier for the TrustObjectaAdu. e uniqueness of
aduldentifier shall be guaranteed by the initiator of the trust object (i.e. TC or TSP) inside
the same provider ID.

placedTrustObject may optionally be used to contain the trust object identifier of the tr{

lid trust object shall be replaced by a new trust object. If replacedTrustObject is present

ject for one or more than one purposes. Allowed values shall’be:
trustObjects, unspecified purpose;
dSRCCharging, to validate authenticators from DSRC charging applications;
dSRCAC, to calculate access credentials for DSRC charging applications;
oBEInterrogation, to validate authenticators received during a CCC transaction;
oBEInterrogationAC, to calculate aegcess credentials for CCC;
sIGExceptionList, to authenticate-received exception lists;
slGContextData, to authenticate received context data;
sIGBillingDetails, toauthenticate received billing details;
sIGFiscalObjects, to’authenticate received fiscal objects;
slGCommunication, to authenticate received ADUs by infoExchangeAuthenticator;
eNCCommunication, to decrypt received ADUs;
dSREKeyEncryption, to encrypt DSRC keys;

secChannelEstablishment, certificate to establish IPSec (virtual private network [VPN]

the value
the realm

st object
bjectAdu
sting and
, the new

object is
hme trust

certlssuing, certificate to issue certificates;
sIGUserCommunication, user certificate to verify communication via, e.g. email;

certRevocationListing, certificate revocation list;

— siGChargeReport, certificate or certificate chain to validate charge report;
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— oBEInterrogationNonRep, key reference for the non-repudiation authenticatication for CCC or
localization augmentation communication (LAC).

NOTE This document does not limit the use of individual combinations of trust object types and trust object
purposes. In real systems, however, some of the theoretically possible combinations of these two parameters do
not make sense and can therefore not be used in implementations. The correct use of these parameters remains
under the responsibility of the implementor(s) and/or the entities operating the TC and the TSP systems.

startValidity shall be used to indicate the time from which the trust object is valid. The actual initial
time of usage of the trust object may be agreed by the TC and the TSP by separate arrangements that
are outside the scape of this document

endValidity may optionally be used to indicate the expiry date for a trust object. In case this optional
element if not present, the specified trust object has no expiry date.

trustObjpctStatus shall be used to indicate the status of the specified trust object. The followihg
values shpll be used:

— valid, for a valid trust object;

— expired, for an expired trust object;

— revoked, for a revoked trust object;

— update, for a trust object which replaces an already existing and.valid trust object.

trustObjpctis of data type Trustobjectcode and may optionally:beused to specify the value of the tryst
object. IftrustObject is omitted, a new value of trustObjectStatus is sent for an already transferrpd
trust objgct.

TrustObjectCode is supported in this document for the\following trust object types:

— certificates;

— public keys;

— DSRd keys;

— MACKkeys;

— DSR( key references;

— generic trust objects.

For each specified type'ef'trust object, a different definition applies, as per the following.

The certificateObject data type supports exchanging certificates between TC and TSP. The
certificatp structure and coding shall be according to ISO/IEC 9594-8. Table 14 explains the fields in the
Certifichte@byect data type, which is formally defined in Annex A.

Table 14 — CertificateObject fields

Field name |Datatype/data description m/o
certificateType |CertificateType m
certificate OCTET STRING containing the certificate m

The certificateType field specifies the type of certificate. The following values are specified:
— certTcHTTPS, indicating a TC certificate for HTTPS usage;
— certTcMAIL, indicating a TC certificate for email exchange;

— certTcNSIG, indicating a TC certificate for signatures;
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certTcTA, indicating the TCs’ sub-certification authority certificate;
certTcpRoot, indicating the TCs’ root-certification authority certificate;
certTspHTTPS, indicating a TSP certificate for HTTPS usage;
certTspMAIL, indicating a TSP certificate for email exchange;
certTspNSIG, indicating a TSP certificate for signatures;

certTspTA, indicating the TSP sub-certification authority certificate;

Th
Th

fingerprint exchanged over a separate communication channel. Public keys without a certif

be
Py

publicKeyType shall specify the type ofkey. A key can be:

se
is

al
an

certTspRoot, indicating the TSP root-certification authority certificate;
certTspCR, indicating the TSP charge report verification.
le certificate field shall contain the actual public-key certificate according to ISQAEC 9594+

le PublicKeyObject data type is used to transfer public keys whose authenticity is prd

used to establish the initial trust relation between TC and TSP. Table 15 explains the fie
b1licKeyObject data type, which is formally defined in Annex A.

Table 15 — PublicKeyObject fields

8.

ven by a
cate may
ds in the

Field name Data type/data description m/o
publicKeyType PublicKeyType 1
serialNumber INTEGER ranging from 0 to 2631 nj
[ssuer Provider .
algorithmldentifier |Selection (ASN.1 CHOIEE) between rsa and ecc fields ]
publicKey OCTET STRING ni

kpupTcSignature, which is a'signhature key of the TC;
kpupTcEncrypt, which.i$:an encryption key for the TC;
kpupTspSignature, which is a signature key of the TSP;
kpupTspEncrypt, which is an encryption key for the TSP.
rialNumber-shall indicate the key’s serial number.
suer shallidentify the issuer of the key.

porithmldentifier shall identify the used public key algorithm, which can be either Riveg
d-Adleman (RSA) algorithm, as imported from ISO/IEC 9594-8, or elliptic-curve cryq

)
alstu T

publicKey field shall contain the key.

t, Shamir
tography

The psrckeyobject data type supports the exchange of CCC and LAC DSRC master keys. In addition, the
structure supports sending a DSRC master key, which is encrypted by means of a public key without
a certificate. Table 16 explains the fields in the psrckeyobject data type, which is formally defined in
Annex A.
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Table 16 — DsrcKeyObject fields

Field name |Datatype/data description m/o
encryptionKeyld |Selection (ASN.1 CHOICE) between certificate and publicKey defined as EncryptionkeyId| m
type
timestamp UTCTime m

dsrcKeys

Series of records (ASN.1 SEQUENCE OF SEQUENCE), each record containing the following| m
fields: efcCm, key

originato
timestan

dsrcKeys
EfcCm (described in Table 17 and formally described in Annex A) and Encrkey (described in Table |18
and form

efcConte
environn

bitmask
the appli
and cont
value me

NOTE
the transn

EXAMPLE
to all EFC
considere

efcConte
Its valued

36

np of type urcTime shall contain the time of the encryption.

ktMark shall be used to specify the context mark to be used either in a DSRC tolli

KktMarkVersion may optionally be used to indicate the version of the EfcContextMark usg

. Both fields certificate and publicKey are defined as a record (ASN.1 SEQUENCE])
ents (serialNumber, issuer) identifying either a certificate or a public key by meahs of
r and the originator’s assigned serial number.

is alist (ASN.1 SEQUENCE OF) of couples (ASN.1 SEQUENCE), each made)of' elements of typ

hlly described in Annex A).

Table 17 — EfcCm fields

Field name Data type/data description m/o
efcContextMark EfcContextMark m
bitmask OCTET STRING m
efcContextMarkVersion EfcContextMarkVersion 0

ent or for CCC.

chall be used to indicate which type ofieontract and context version the key applies to by setti
able bits corresponding to the pesition in the concatenation of the elements typeOfContra
extVersion of efcContextMark:-A 0 value means ignore the respective element, while a
hins consider the respective element.

If a service provider useS several values for type of contract, using a corresponding bitmask allo
hission of only one key that applies to all EFC context marks with the various values of type of contral

Contextmarks with' the specified contextVersion. The values of the attribute typeOfContract are 1
1. The key is valid for all values of typeOfContract.

refleet'the contents of EN 15509:2020, Table A.1, and are defined as:

1St
bn
of

ng
ct

WS
ict.

The bitmask~0000 0000 0000 0000 1111 1111" allows the transfer of a key that is applicable

ot

d.

enl5

509Version0, meaning the current version of EN 15509;

en15509Version2007, meaning the 2007 version of EN 15509;

en15509Version2014, meaning the 2014 version of EN 15509;

en15509Version2021, meaning the 2021 version of EN 15509;

is012813Version0, meaning the current version of ISO 12813;

is012813Version2009, meaning the 2009 version of ISO 12813;

is012813Version2015, meaning the 2015 version of ISO 12813;
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is012813Version2015Amd12017, meaning the 2015 version of ISO

ISO 12855:2022(E)

Amendment 1 2017;

is012813Version2019, meaning the 2019 version of ISO 12813;
iso13141Version0, meaning the current version of [ISO 13141;

iso13141Version2010, meaning the 2010 version of ISO 13141;
iso13141Version2015, meaning the 2015 version of ISO 13141;

12813, amended per

12017.

DsrcKeyObiject.

k

Table 18 — EncrKey fields

Field name Data type/data description m/o
keyType KeyType m
keyRef INTEGER ranging from 0 to 255 m
encrKey OCTET STRING m
kvC OCTET STRING m
keyDescription PrintableString o

— authentication, to compute authenticators;
— accessCredentials, to compute access credentials;
— encryption, to encrypt data;

— otherUsage, for other usages.

is013141VersionZ015AmdI2017 meaningthe Z0I5 version of [SO 13141, amended per Anhendment

yType is a record (ASN.1 SEQUENCE) defined as type&eyType which shall be used to id¢ntify the
pe of key. It is made of the the following fields:

normativeReference: a selection (ASN.1 CHOICE) of either an 0BJECT IDENTIFIER Or @ UTF8String
which may optionally be used to identify the $tandard that identifies the key;

keyUsage: shall be used to specify the wdyin which the key is to be used. The following yalues are
defined for keyUsage:

yRef shall be usedte’identify the key to be used in a DSRC tolling environment according to [$0 14906,
for CCC according'to ISO 12813.

crKey shalleontain the key, encrypted using the certificate referred to by the encryptionKeyld field

C shall be used to provide the Key Verification Code according to ISO 11568-2, calculated encrypting
orjeblock size of zeros with the plain key, then truncated to leftmost three bytes.

keyDescription may optionally be used to provide a textual description of the key.

Some data elements are possibly authenticated by a derived MAC. The MacKkeyoObject data type supports
the exchange of MAC master keys. Table 19 explains the fields in the Mackeyobject data type, which is
formally defined in Annex A.

Table 19 — MacKeyODbject fields

Field name Data type/data description m/o
serialNumber CertificateSerialNumber asimported from ISO/IEC 9594-8 m
issuer Name, as imported from ISO/IEC 9594-8 m
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Table 19 (continued)

Field name Data type/data description m/o
timestamp UTCTime m
algorithmldentifier |Selection (ASN.1 CHOICE) between des and aes fields m
masterKeyRef INTEGER, ranging from 0 to 232-1 m
encrKey OCTET STRING m
kvC OCTET STRING m

serialNumber shall specily the serial number of the certificate used.

issuers

1l specify the name of the certificate’s receiver.

timestamp shall specify the time of the encryption.

algorithmldentifier shall identify the used encryption algorithm, which can be eithefDES or AES.

masterK

encrKey
issuer of

eyRef shall identify the master key used for encryption.

shall contain the key that has encrypted using the certificate referred to by serialNumber a
key.

kVC shall contain the key verification code according to ISO 11568-2; calculated encrypting one blo

size of ze

The psrc
CCC (I1Sso
formally

fos with the plain key, then truncated to leftmost three byfes.

KeyRef data type shall be used to exchange a non-repudiation key reference for, for examp
12813) or LAC (ISO 13141). Table 20 explains the fields in the psrckeyref data type, which|
lefined in Annex A.

Table 20 — DSRCKeyRef fields

Field name Data type/data description m/o
efcContextMark EfcCongéxtMark m
keyRef INTEGER, ranging from 0 to 255 m
referenceType TWTEGER defined as ReferenceType m
efcContextMarkVersiofi JEfcContextMarkVersion )

efcContextMark shall contair the EFC context mark as defined in ISO/TS 17573-3.

keyRef s
SO 1490

referenc

hall contain theeference to the key to be used in a DSRC tolling environment according
b, or for CCC according to [SO 12813.

pType shallispecify the usage of the key. The following values are supported:

— cCCNonRépKeyRef, used for non-repudiation in CCC (ISO 12813);

— c¢CC

le,
is

uthenticationKeyRef, used for authentication in CCC (ISO 12813);

— lACAuthenticationKeyRef, used for authentication in LAC (ISO 13141).

efcContextMarkVersion may optionally be used to indicate the version of the EfcContextMark.

The GenericTrustobject data type supports exchanging a trust object that does not have a pre-defined
structure. Table 21 explains the fields in the GenericTrustobject data type, which is formally defined

in Annex

38

A.
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Table 21 — GenericTrustObject fields

Field name Data type/data description m/o
typeOfTrustObject |INTEGER, ranging from 0 to 255 m
genericTrustObject |OCTET STRING m

The typeOfTrustObject field shall specify the type of trust object, defined as TrustobjectType data
type. It may be a certificate, a symmetric key, a certificate revocation list, a certificate revocation list
(CRL) distribution point, an online certificate status protocol (OCSP) address, an encrypted symmetric
key, a public key, a key reference or an unspecified trust object (other trust object) as defined in Annex A.
The following values are supported:

— certificate, used for certificates;

— symmetricKey, used for symmetric keys;

— crl, used for certificate revocation lists;

— cdp, used for cdps;

— ocsp, used for ocsp;

— encryptedSymmetricKey, used for encrypted symmetric keys;
— publicKey, used for public keys;

— otherTrustObject, used for other types of trust objects.

The genericTrustObject field shall contain the trustoébject.
6.7 EfcContextDataAdu data structure

6./.1 General

The EfcCcontextDatandu data type(shall be used by the TC either as a response to the request{ADU sent
by the TSP or as a push ADU if a new version of EFC context data attributes is available.

The EfcContextDataAdu ddta type contains TC-related administrative information, defingd by the
Enftityoverview data type/ followed by data structures that specify tariffs and classes |of users,
vehicles, and time periods where tariffs apply for the toll domain, and specific information for either
the Generalcontext®ata data type, or the MeshedContextData data type, which are two alternative
specifications of/geegraphical-tolling-related information of the toll domain. All of these strudtures are
oftional (with{the exception of aduldentifier) and contain elements with their own version|fields, so
thley support riot being obliged to transfer the whole EfcContextData each time only a part is ypdated.

The EfccontextDatardu data type is described in Table 22 and is formally defined in Annex A.

Table 22 — EfcContextDataAdufields |

Field name Data type/data description m/o
aduldentifier Aduldentifier m
entityOverview List of (ASN.1 SEQUENCE OF) at least one set of records (ASN.1 SEQUENCE) of | o

fields describing the toll context (see 6.7.4.1)
tollContextProperties Record (ASN.1 SEQUENCE) made of fields specifying tariffs and toll related 0

information (see 6.7.4).

domainType Choice (ASN.1 CHOICE) among one of the following types: 0

GeneralContextData, MeshedContextData

actionCode ActionCode o
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aduldentifier shall contain an unambiguous identifier for the Efccontextbataadu (see 6.2.4).

entityOverview may optionally be used to provide administrative information about the TC responsible
for the EFC context data. It is described in Table 55 (6.7.4), and is formally defined in Annex A.

tollContextProperties may optionally be used to specify toll specific information and rules and is a
record (ASN.1 SEQUENCE) made of the following fields whose specifications are grouped in 6.7.4:

— tollContextOverview, which may optionally be used to name the toll context and provide the list of
the identifiers of its partitions (see Table 57);

— tariffTable, which may optionally be used to specify the tariffs that apply to the toll domain(see
Tablq 58);

— currencyConversionTable, which may be optionally used to specify the currency orecurrencies
used|and their conversion rates (see Table 62);

— tariffClassDefinition, which may optionally be used to specify which tariff classes’are applied for
the toll domain (see Table 63);

— localVehicleClassDefinition, which may optionally be used to specify the)ydefined vehicle classes
in th¢ toll domain (see Table 65);

— time[lassDefinition, which may optionally be used to specify the time classes that determine tpll
in the toll domain (see Table 69);

— userflassDefinition, which may optionally be used to specify the recognized user classes in the
toll domain (see Table 71);

— locationClassDefinition, which may optionally be tised to specify the defined location classes|in
the t¢oll domain (see Table 73).

domainType may optionally be used to specify. the type of the toll context and shall contain the
actual EHC supporting data which shall be applied in the toll context. Either Generalcontextbata, jor
MeshedCohtextData data types may be selected. Subclauses 6.7.2 and 6.7.3 describe in detail the tyo
types of EFC domains.

actionCode may optionally be used to\indicate the action associated with the specific ADU (see 6.2.5|).
6.7.2 GeneralContextData type

6.7.2.1 |General

The GenefralcontextDdta data type shall contain the EFC context data and supporting informatipn
for a genpralized ¢oll context with a simple (section-based, area-based or cordon-based) layout. It|is
described in Tabte:23 and is formally defined in Annex A.

—n

Table 23 Indicates the fields in the Generalcontextbata data type, which is formally defined in Annex|A.

Table 23 — GeneralContextData fields

Field name Data type/data description m/o
tollContextPartitionOverviews |TollContextPartitionOverview (see 6.7.2.2) 0
tollContextPartitionLayouts List (ASN.1 SEQUENCE OF) elements of type 0

TollContextPartitionLayout (see 6.7.2.3)
tollContextVersion VersionAndvalidity 0

tollContextVersion may optionally be used to indicate the version of the provided information. It is of
type versionAndvalidity, which is described in Table 24 and formally defined in Annex A.
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Table 24 — VersionAndValidity data structure

Field name |Datatype/data description m/o
version OCTET STRING m
validFrom GeneralizedTime m

version of type ocTET sTRING shall contain the version information of the attribute to which it refers;

validFrom of type GeneralizedTime shall contain the starting date and time of the validity of the
attribute to which it refers.

6.7.2.2 TollContextPartitionOverview

The TollcontextPartitionOverview datatype shall listall information about the identificatior] and type
offthe toll context (e.g. section-based tolling, area charging, cordon charging), time zene information and
information regarding the operational status of the respective toll context partition. The mainp purpose
of|the TollcontextPartitionOverview data type is to give a minimum amount of basic information
regarding a toll context partition. At least one field of the Tol1contextpaititionoverview (lata type
shiall be present, which represents a toll context that consists of one single partition.

T4ble 25 indicates the fields in the TollcontextPartitionoverview data type, which is formally defined
infAnnex A.

Table 25 — TollContextPartitionOverview fields

Field name Data type/data déscription m/o
tgllContextPartitionld TollContextRaftitionId m
tdllContextPartitionName UTF8String o
tgllContextPartitionType TollSchemeType m
operationalStatus Record, (ASN.1 SEQUENCE) made of the following fields: start m

sOperationAt (of type GeneralizedTime), stopsOperation At
(oftype GeneralizedTime)

timeZone INTEGER ranging from -720 to 720 m
dstinformation Record (ASN.1 SEQUENCE) made of the following fields: 0
dstOffset (of type INTEGER ranging from -120 to 120), dst-
StartDate (of type GeneralizedTime), dstEndDate (of type
GeneralizedTime)
tdllContextPartitionBotndingPolygon |Polygon 0
sgndChargeReportifEntering BOOLEAN 0
precedenceLevel INTEGER ranging from 0 to 255 0
chargeRepoértFinalRecipient Provider o
tgllContextPartitionOverviewVersion |[VersionAndvalidity (see Table 24) m

tollContextPartitionld shall contain the identifier of the respective toll context partition for Wwhich the
overview information is provided. The toll context partition ID provided in this field shall correspond
to one element in the list of toll context partition IDs in the attribute tollContextOverview.

tollContextPartitionName may optionally contain a designation for the toll context partition.

tollContextPartitionType shall contain information regarding the type of the toll context partition
(road section charging, distance-based area charging, time-based area charging, cordon charging). The
following values are specified:

— roadSectionPricing, which indicates a road-section-based charging

— areaPricingDistance, which indicates a distance-based area charging
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— areaPricingTime, which indicates a time-based area charging
— cordonPricing, which indicates a cordon charging

operationalStatus shall contain information regarding operational status and the period of operation
of the toll context partition. It is made of the following fields:

— startsOperationAt of type GeneralizedTime shall contain date and time when the toll scheme
starts or has started operation

— stopsOperationAt of type GeneralizedTime may optionally specify date and time when the toll
schemne will stop operation

timeZone shall specifiy the offset in relation to the coordinated universal time (UTC) time fox'the tpll
context partition, expressed in minutes. When a toll domain geographically spans over more, than ophe
time zong, this toll domain shall be split into two separate toll context partitions andthave two tpll
context pprtition data sets.

All absolyte time information used in EFC attributes and data (especially in the time)class specifications)
shall be giiven in local real time. In cases where daylight saving time (DST) applies;the involved systeins
shall be cppable of re-calculating time information taking into consideration.the applicable legal rulep.

dstInformation is a record (ASN.1 SEQUENCE) which may optionally contain information regardipg
the DST, In terms of a DST offset to the default local time, where positive values shall be used in cages
where the DST is “ahead” of default local time, and negative values.shall be used in cases where the DFT
is “behing” the default local time, plus the start and end dates of.the daylight saving period.

tollCont¢xtPartitionBoundingPolygon of type pPolygon“may optionally contain a polygpn
represenfation that encloses the geographic area of the tollcontext partition. The Polygon data type
shall be specified by a list of elements of type point. A Point type is defined by choosing (ASN.1 CHOICE)
one of the representations shown in Table 26 and is different from the type with the same name definpd
in ISO/T§ 17573-3. The points shall be specified in‘an order that creates and closes the polygon in a
clockwisg¢ direction. The segments of the polygen shall be created by connecting each of the poirjts
with its quccessor point. The polygon shall be:elosed by connecting the last point in the list with the
first point. The points shall be specified in-away that means the connections between the points do ot
intersect| The inner side of the polygon (tolled area) is defined as the geographical area that is locatpd
at the right-hand side when moving en\a polygon segment from its start point to its end point

Table 26 — Point data type

Field name Data type/data description m/o
absolutePointCoordinates |AbsolutePosition3d n/a
relativePointCoordinates  |RelativePosition3d n/a

absolutePointGeordinates shall contain the absolute point coordinates by using the attributes
longitudg, latitude and optionally altitude as specified in ISO/TS 17573-3.

relative aintCoordinatac chall contaiy +1h o alativ nt rdinata bz tha ot Hn es
IMOTIITCUOUTUaITIIOcT Y JIIATT \Avisauecsnyy %2 9 3 = l \.rlu\'lv\' lJUlll\' MUUL Mlllu\-\'o Ll_y MJIIIB A2 94w actr ALI\AL\'

longitude, latitude and optionally altitude relative to a reference point, as specified in [SO/TS 17573-3.

sendChargeReportIfEntering shall be applied in order to require the generation and transmission
of a charge report in cases where the OBE is entering the geographical area of the respective toll
context partition. The geographical area of the toll context partition is specified in the data element
tollContextBoundingPolygon.

precedenceLevel may optionally be used to specify priorities for overlapping toll context partitions. In
cases where two or more toll context partitions have got the same preceded level, charge reports shall
be generated and transmitted for each individual toll context partition. In cases where the precedence
levels of overlapping toll context partitions have different values, only charge reports for the toll context
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partition having the higher precedence level shall be generated and transmitted. A precedence level
value of 0 shall be used for the lowest priority and a value of 255 shall be used for the highest priority.

chargeReportFinalRecipient may optionally be used to provide supplementary information for the
management of charge reports in cases where one TC operates the toll scheme of another TC. In such
cases, a dedicated toll context partition shall be used. The data element shall hold the identification of
the entity that is the final destination of the respective usage data generated by the TSP.

tollContextPartitionOverviewVersion shall contain version and validity information for the attribute
tollContextPartitionOverview.

6.7.2.3 TollContextPartitionLayout data type

6./.2.3.1 General

The data type TollcontextPartitionLayout shall describe all partitions <¢hat apply in| one toll
context. It shall contain a list of single charge objects, including their idenfifiers, their g¢ographic
dgscription and additional information such as applicable location classés, The main purpgse of the
ddta type TollContextPartitionLayout is to provide all information that supports the detedtion (and
measurement) of toll liable usage of a tolled infrastructure.

Table 27 indicates the fields in the TollcontextPartitionLayout data type, which is formally defined in
Annex A.

Table 27 — TollContextPartitionLayout fields

Field name Data type/data description m/o
tgllContextPartitionld TollContextPartitionld m
lalyoutDescription Layout m
geoRefPoint Point 0
tdllContextPartitionVersion |VersionAndvaYidity (see Table 24) m

tollContextPartitionld of type 1NTEGER ranging from 0 to 255 defined as TollicontextPadtitionId
shiall contain the identifier of the'toll context partition.

layoutDescription shall contain the description of the layout of the respective toll context partition.
The Layout data type is a Selection (ASN.1 CHOICE) among fields of different types, which are fescribed
in|Table 28, and are formally defined in Annex A.

gdoRefPoint may-be used as the geographic reference point for the toll context partition by either using
absolute point/coerdinates or relative point coordinates. This reference point shall be speciflied by its
longitude an@-latitude values. In cases where this data element is present, all longitude angl latitude
values givenin the layout description shall be relative to this point.

tollContextPartitionVersion shall contain version and validity information for the [attribute
toll€ontextLayout.

Table 28 — Layout selection fields

Field name Data type/data description m/o
sectionLayoutDescription SectionLayout (see Table 29) n/a
gdfLayoutDescription GdfLayout (see Table 35) n/a
areaPricingLayout AreaPricingLayout (see Table 41) n/a
cordonPricingLayout CordonPricingLayout (see Table 44) n/a

The following rules for selecting the appropriate type apply:

— sectionLayoutDescription shall be used for section or road-object-based charging schemes
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— gdfLayoutDescription shall be used for section or road-object-based charging schemes using a
geographic data file (GDF) definition

— areaPricingLayout shall be used for area charging schemes

— cordonPricingLayout shall be used for cordon charging schemes

6.7.2.3.2 SectionLayout data type

The data type SectionLayout is a record (ASN 1 type SEQUENCE) that describes the section-based
layout 1n uc LUll COIILEXL Pdl LlLlUll 1 llU Elll.ll [S] Llldl geu lUdU llULWUIK IIidy LUllblbL Ul OI1C OI' ITIOT' LUllud
roads angl shall contain at least one or more sections. The data type sectionLayout is described/|in
Table 29 and is formally defined in Annex A.

Table 29 — SectionLayout fields

Field name Data type/data description m/p
sectionLayoutDescription SectionLayout (see Table 29) n/a
gdfLayoufDescription GdfLayout (see Table 35) n/a
areaPricihgLayout AreaPricingLayout (see Table 41) n/3
cordonPr|cingLayout CordonPricingLayout (see Table 44) n/a

tolledRopds may optionally be used to specify a list of one or more elements of type Tolledroad that
provide ipformation about the tolled roads in the toll context partition. The data type Tolledroad i§ a
record (ASN.1 SEQUENCE) of elements that is described in Table;30 and is formally defined in Annex jA.

sections(shall contain a list of elements of type section:that describe the sections in the toll contgxt
partition| It shall contain at least one element. The data typeé sectionisarecord (ASN.1 type SEQUENCEE)
of using glements that is described in that described ift;Table 31 and is formally defined in Annex A.

EXAMPLE|1  The Oresund bridge is a section-based®pll regime, which is made of only one section.
EXAMPLE|2  Austrian GO Mautand German LKW-=Maut systems are considered as section tolling schemes. Bqth

tolling schlemes consist of a certain number of road sections. In both EFC schemes the fee depends on predefinfed
length information per section.

Table 30 — TolledRoad fields

Fjeld name Data'type/data description m/p
tollRoadldl TolledRoadId m
tollRoad(ountryCode UTF8String o
tollroadNtworkName UTF8String o
tollRoadName UTF8String o
tollroadDscription UTF8String o
tollroadDjiréction Record (ASN.1 SEQUENCE) made of the following fields: startSection, 0

endSection.

tollRoadld shall be used to uniquely identify the tolled road within the toll context partition by means
of the data type To11Road1d, which is an INTEGER ranging from 0 to 65535.

tollRoadCountryCode may optionally be used to specify the country code of the tolled road according
to ISO 3166-1, Alpha-2.

tollRoadNetworkName may optionally be used to specify the name of the network name of the tolled
road.

EXAMPLE3 A1, E59
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tollRoadName may optionally be used to specify the commonly used road name of the tolled road.
EXAMPLE4  Westautobahn
tollRoadDescription may optionally be used to textually describe the tolled road.

tollRoadDirection may optionally be used to identify the road direction by listing (ASN.1 SEQUENCE)
the first and the last charge object of the tolled road:

— startSection, of type chargeobject1d, shall identify the first section of the tolled road;

—endSection, of type ChargeObject1d, shall identily the last section of the tolled road.
Table 31 — Section fields
Field name Data type/data description m/o
chargeObjectld ChargeObjectId m
chargeObjectName UTF8String )
chargeObjectRefPoint AbsolutePosition3d o
ne¢tworkPoints List (ASN.1 SEQUENCE OF) of records of type-Peint 0
tdllPath Link 0
ligbilityRules LiabilityRules o
pathStructureTowards List (ASN.1 SEQUENCE OF) of records,of type Link 0
suypportingInformation List (ASN.1 SEQUENCE OF) of records of type SupportingPoint 0
pathStructureOnwards List (ASN.1 SEQUENCE OF) of¥ecords of type Link 0
chargeDistance Distance m
rgalDistance Distance 0
lolcationClass LocationClassId m
applicableTimeClasses List (ASN.1 SEQUENCE OF) of records of type TimeClassId 0
tdllRoadld TollRoadId 0
previousChargeObjects List (ASN;I SEQUENCE OF) of records of type ChargeObjectId 0
n¢xtChargeObjects Listy(ASN.1 SEQUENCE OF) of records of type ChargeObjectId 0
typeOfSection TypeOfSection )
chargeObjectld shall ¢ontain a unique identifier of the section as a charge object within the tdll context
pdrtition. In cases where the section is part of a road network that is specified within an area charging
scheme, the chargeobject identifier shall be unique within the area (within the given areald)| The data
tylpe chargeobjesr1d is defined in ISO TS 17573-3, and is made of the following fields:
— chargéReportOperator of type provider may optionally be used to identify the entity pperating
the charge object;
— (ehargeObjectDesignation of type int4unsigned shall contain the designation numbler of the

tetected charge object:
chargeObjectName may optionally contain the name or designation of the section.
EXAMPLES5  “A8 Augsburg West - Augsburg Ost” or “M9 Exits 4a - 5”.

chargeObjectRefPoint may optionally be used to set a reference point of type point (see Table 26)
valid for this particular charge object. The chargeObjectRefPoint shall be specified by selecting
absolute point coordinates.

In cases where this data element is present, all longitude and latitude values given within this charge
object description are considered being relative to this point.
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To set a reference point valid for the entire context layout the field geoRefPoint of the data type
TollContextPartitionLayout (see Table 27) shall be used.

networkPoints is a list which may optionally be used to indicate relevant geographic points, defined as
data elements of type pPoint.

tollPath may optionally be used to specify the geographic description of the respective road section
or a certain piece of a road, respectively. Each section shall be specified by a start and an end point.
Intermediate points may optionally be used to better reflect the actual road shape, e.g. curves. The data
type Link is described in Table 32 and is formally defined in Annex A.

Table 32 — Link data type

Field name Data type/data description m/o
linkId LinkId m
startPoint Point m
intermediatePoints |List (ASN.1 SEQUENCE OF) made of elements of type Poidt 0
endpoint Point m

linkId shiall contain the identifier of the link. It shall be unique within the tolDcontext.

startPoint shall specify the start point of the link. The data element,shall be used as indicated for the
field chargeObjectRefPoint.

intermediatePoints may optionally be used to list one or morethan one intermediate points that are
on the se¢tion of road and may be used to more accurately model the real shape of the section.

endpoint shall specify the end point of the link. The data’element shall be used as indicated for the figld
chargeObjectRefPoint.

A link shdll always be one-directional. The direction'is implicitly given by start point and end point.

Figure 5 ¢xplains the meaning and usage of thecelements of a Link data type.

Start point Link End point

Driving'direction

Intermediate point

Figure 5— Elements of a Hink

liabilityRules may optionally be used to specify under which circumstances a vehicle using the section
is liable to pay for the use of the entire toll section (see examples in Table 33 with the related Figure 6,
Figure 7, Figure 8 and Figure 9). The data type LiabilityRules is defined as a selection (ASN.1 CHOICE)
of the following rules:

— passage through a specified number (one or two) of location points in the whole section implies
payment of the toll for the entire section. The time of passage through the first point is used as the
tolling event. In this case, the field tollPoints1, which is a list (ASN.1 SEQUENCE OF) of one or two
toll point(s), shall be used. The data type point shall be used to specify each toll point.
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— passage through two location points on the whole section implies payment of the toll for the entire
section. The time of passage through the second point is used as the tolling event. In this case the
field tollPoints2, which is a list (ASN.1 SEQUENCE OF) of one or two toll point(s), shall be used. The
data type point shall be used to specify each toll point.

— passage of an absolute piece of the entire section implies payment of the toll for the entire section.
The time of passage through an entire part of the section is used as the tolling event. In this case,
the field minTollPath shall be used to specify a particular piece of the section which shall be passed

through, using the data type rink.

——passageof acertaimpercentage of thesectiomrimpties paymentof thetotHfor theentirese
time of passage through the given percentage is used as tolling event. The field minimumUsage, of
type INTEGER, shall be used to specify the portion of the entire section (percentage value
to be passed as a minimum. The resolution shall be 0,1 %.

NQTE 1

onlly gives the possibility to “convert” the legal rules into technical definitions.

tion. The

that has

Liability rules are typically specified in a legal framework belonging to each\toll scheme] This field

The time of usage of the charge object or section, respectively, shall be reported in the corrgsponding
ddta element (e.g. in the TollDeclarationAdu, using the timeWhenUsed field of the chargeReport

element). This usage time may contain, among other things, the time@hen the liability rule applied, and

the time when the entrance into the section or the exit from the section occcured. If liability|rules are
uged, the time class specified in the data element TariffClass,shall be derived from the usage time of

thie section and shall be applied to calculate the charge amount‘or the charge object.

The date and time which shall be reported regarding the usage of the charge object is up tq bilateral

agreements between the TC and the TSP.

Table 33 — Use of the attributes in data type LiabilityRules

ASN.1 element in

Rule Description Example LiabilityRules
T¢ll Point(s) | Passage of a number of locatign |  Road network Toll object | tollPointgl
points (one to two) makes.thé
vehicle liable to pay for the use //
of the entire sectionat the time ~=0>N_ -
of passage of the first point. 7 \/
Figure 6 shows-an.example of
one location.point to be passed. Toll point

Figure 6 — One point for a section

use of the entire section at the
time when the entire piece has
been passed. Figure 8 shows an
example of one absolute mini-
mum piece to be passed.

T¢ll Points2 | Passage»f two location points | Roadnetwork Toll object | tollPointg2
makeg'the vehicle liable to pay
for‘the use of the entire section ,/
at the time of passage of the o - _d
second point. Figure 7 shows
an example of two location /</
points to be passed. Toll points
Figure 7 — Two points for a section
Absolute  |Passage of a certain piece of Road network Toll object minTollPath
piece of the entire toll section makes
section the vehicle liable to pay for the

[ |
Ve
/
Minimum piece

Figure 8 — Absolute piece of section
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Table 33 (continued)

Rule

ASN.1 element in

Description Example LiabilityRules

Percentage |Passage of a certain percentage

Road network Toll object minimumUsage

of the entire toll section makes
the vehicle liable to pay for the
use of the entire section at the
time when the entire specified
percentage of the section has

heen n:mcpd Figure 9 shows

an example of two possible
minimum relative pieces to be
passed to reach an exemplary
15 % level.

Figure 9 — Percentage of a section

pathStructureTowards may optionally be used to list the layout description of the roads that are
front (relptive to the driving direction) of the charged road section using the data type 1ink. The d3
type rini shall be used as specified in tollPath.

NOTE 2
implementations.

pathStructureOnwards may optionally be used to list the layout deseription of the roads that a
ahead (relative to the driving direction) of the charged road sectionusing the data type rink. The d3
type Lini shall be used as specified in tollPath.

NOTE 3
implementations. Depending on their particular implementationsy systems can use this additional informati
for performance improvements with respect to the detection ofithe toll liable use of a charge object. It gives mad
details abgut the road network that leads to the Link and thé&¥road network that connects to the Link. Thus, su
additionall data about the context of the Link can help to\prevent the false detection of the charge object or t
missing detection of a charge object.

In cases
complex road structures, the following rute'shall apply:

Linkg that physically connect to each other shall be identified by using the same point as end poi
of the first link and the start point of the second link. Depending on the referencing method chos
in the data type Point, this shall be achieved by one of the following methods:

1y

where pathStructureTowards and-pathStructureOnwards are used to describe mg

qpplying the samé~longitude, latitude and optional altitude values in data elemer
dbsolutePointCodrdinates and relativePointCoordinates for both the end point of the first li
dnd the start ppoint of the connected link;

Jdpplying the'same point identifier in the data element pointldentifier for both the end point
the firstdirtk and the start point of the connected link.

in
ta

This information is useful for supporting certain charge object detéection algorithms in soine

re
ta

This information is useful for supporting certain charge object detection algorithms in some

on
re
ch
he

ts
hk

of

The data type supportingPoint is descrlbed in Table 34 and formally deflned in Annex A.

Table 34 — SupportingPoint fields

Field name Data type/data description m/o
SupportPoint Point m
supportPointDescription |UTF8String 0
distanceToNextRoad Distance 0

supportPoint shall be used to give information of the point that is located on the charged section. The
data element shall be used as specified in chargeObjectRefPoint;

48
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supportPointDescription may optionally be used to provide a description of the support point;

distanceToNextRoad may optionally be used to specify the minimum distance to the adjacent road
infrastructure from the point specified in supportPoint.

— chargeDistance shall contain length information for the toll section. This information shall be used
as the basis for calculation of the fee to be paid for the use of the section. The data type pistance is
defined in ISO/TS 17573-3.

realDistance may optionally be used to provide the real measured length of the toll section. This

le '\gfh information may be different from the gne givenin dataelement rhnrgnnicfnnrn

lorationClass shall specify the identification of the location class information for this-toll"dection as
type LocationClassId, as specified in tariffClasses.

applicableTimeClasses may optionally be used to list all time classes, identified by data type
TimeClassId, that apply to this specific toll section, as specified in tariffClasses.

NOTE 4  This data element enables single road sections to be charged at certaimtimes only.

piieviousChargeObjects may optionally be used to list (ASN.1 SEQUENCE OF) sections, identified by
means of elements of data type chargeobject1d, which precede this‘toll section in driving direction. If
nqt specified, or empty, the section is at the beginning of the tolled‘road.

nextChargeObjects may optionally be used to list (ASN.1 SEQUENCE OF) sections, identified py means
of| elements of data type chargeobject1d, which follow €his toll section in driving directipn. If not
splecified, or empty, the section is at the end of the tolledrpad.

typeOfSection is an INTEGER ranging from 0 to 255 defined as Typeofsection which may gptionally
bd used to specify the type of a tolled road section that is described in invoicingRelatedIData. The
fo]lowing types of road section are specified insthis document:

— manual, which shall be used if a sectien is tolled by a manual toll booth.
— closedEntry, which shall be usedcto describe the entry toll station of a closed network.
—| closedExit, which shall be used’to describe the exit toll station of a closed network.

— checkpoint, which shall'be used to describe a checkpoint (intermediate point) in a closed network
to distinguish betweén different paths between entry and exit toll station.

— openRoadTollinig; which shall be used to describe an open road tolling section.

— freeFlowPhysicalTollPoint, which shall be used to describe a physical toll equipment|on a free
flow toll seCtion.

— freeFlowVirtualTollPoint, which shall be used to describe a virtual toll equipment on alfree flow
tollisection. There is no RSE installed. The usage of this toll section is specified by the preyious and
next physical toll equipment on neighbouring toll sections in a free flow environment.

NOTE S5  Such solutions are typically used if the installation of a physical toll equipment is not cost effective.

6.7.2.3.3 GdfLayout data type

The data type cdfLayout provides the possibility to describe a section-based layout by means of
references to digital maps that use a GDF (geographic data files)-format type. The cdfrayout data type
is a list (ASN.1 SEQUENCE OF) of fields of type sectioncdf, which described in Table 35 and is formally
defined in Annex A.

NOTE1 The GDF-based method is not always the best and most suitable choice for some technologies of GNSS
front-end implementations. Alternative methods and formats can provide better performance and benefits from
an operational perspective. In contrast, GDF-based methods are a good choice for the interface between the TC
and the service provider.
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Table 35 — SectionGdf fields

Field name Data type/data description m/o
efcLayerld INTEGER ranging from 0 to 127 m
tollContextName UTF8String 0
chargeObjects Record (ASN.1 SEQUENCE) of elements of type GdfChargeObject m
referenceGdfSource |GdfSource m

efcLayerld shall contain an identifier of the respective EFC layer description. The efcLayerld shall be
unique withimthetottcomtext partition:

tollCont¢xtName may optionally be used to textually describe the toll context.

chargeObjects shall contain the list of charge objects which are specified in this toll contekt)partitian.
Each list pntry shall be of type cdfchargeobject. The data structure of the data type cdfChargeobiefct
is specifi¢d in Table 36.

referenceGdfSource of type cdfsource shall contain the reference to the particular source fram
which th¢ GDF data describing the geographical objects in the toll context deseription have been takeén.
Usually this shall be a digital map of a specific vendor, brand, type and versien. The data structure|of
the data fype cdfsource is specified in Table 40.

Table 36 — GdfChargeObject fields

Field name Data type/data description m/p
chargeObjectld ChargeObjectId m
locationClass LocationClassId o
applicabl¢TimeClasses Record (ASN.1 SEQUENCE) ofTimeClassId 0
tollRelevgntLength Distance m
equivalentMeasuredLength |Distance o
tollRoad TollRoad m
liabilityRfiles Selection (ASN!1 €HOICE) of liability rules m

chargeObjectld shall contain the identifier of the respective charge object. This identifier shall pe
unique within the toll context partition. The uniqueness shall be guaranteed by the respective TC which
is identified in the structure ofthe’data type chargeobjectId.

—

location(lass shall contain-the location class information for this charge object as specified |in

tariffClasses.

—n

applicableTimeClasses may optionally be used to specify a list of those time classes that apply to this

specific tpll section/Each list entry shall be of data type TimeC1lass1d.

tollReleviantLength shall contain length information for the toll section. This length information shall
be used gsthe basis for calculation of the fee to be paid for the use of this road section. However, this
length information can or can not represent the real length of the section.

—

equivalentMeasuredLength may optionally be used to provide the real measured length of the toll
section. This length information may be different from the length information provided in data element
tollRelevantLength.

tollRoad shall specify the geographical layout of the toll section by means of nodes and links. The data
structure of the data type Tol1Rroad is described in Table 37 and formally defined in Annex A.

liabilityRules may optionally contain rules (see Table 33) which specify under which circumstances a
vehicle using this section is liable to pay the tolls for the use of the entire toll section.
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Table 37 — TollRoad fields

Field name |Datatype/data description m/o
efcNodeFrom  |EfcNodeld m
efcLink Record (ASN.1 SEQUENCE) of the following fields: m

roadElementsTowardChargePoint and junctionld
efcNnodeTo EfcNodeId m

A toll section, in terms of its geographical location and layout, can be specified as a set of two nodes,

one_start node and one end node p]nc one or more links {‘nnnprfing the nodes to each ot

her. Such

dgscription is also one of the basic principles applied in the lower layers of geographical digitg

1 maps.

eftNodeFrom shall specifiy the reference of a node description of a start node to aMode element in

a GDF-based digital map. The field efcNodeFrom shall be unique within the toll  eontext.
structure of the data type EfcNode1d is described in Table 38.

efcLink shall contain a record of two elements which connect the start node‘defined in efcN
to[the end node. The data structure of efcLink is composed of:

— roadElementsTowardsChargePoint shall contain a list (ASN,1{SEQUENCE OF) of ong
elements of the type RoadElementsTowardsChargePoint, which isiade of:

— junctionldFrom of type Gdfreference, which shall contain the identifier of the jun
specifies the starting point segment of the entire path.)The data type Gfdreference is
in Table 39.

— gdfRoadElement of type cdfreference, which.shall contain the identifier of the roag
which connects to the junction (identifiedtf-element junctionldFrom) and forms ong
of the entire path. The data type Gfdreferénce is described in Table 39.

— junctionld of type GdfReference, which shall contain the identifier of the junction that
the end point of the chain of segmentSywhich form the entire path. The data type cdfRref
described in Table 39.

eftNodeTo shall be used to specify the reference of a node description of an end node to a nod
inja GDF-based digital map. efeNodeFrom shall be a unique identifier within the toll context,
structure of the data type ££eNode1d is described in Table 38.

Table 38 — EfcNodeld fields

Field name Data type/data description m/o
efcContextSpecificld |ChargeObjectId m
sectionName UTF8String 0
gdfSpecificld GdfReference m

efrContextSpecificld shall contain the identifier of the respective charge object. This ident

The data

pdeFrom

or more

rtion that
lescribed

segment
segment

specifies
erence iS

e element
The data

fier shall

b umauawithin tha +all caontavt nartition Thao yniananace chall ha gnavrantand hy tha rac
CHHgHe Wt He—+611—€ Pt € By—+He—+es

ctive TC

TITI—T oA OO T o qa TS o Suatr oot

which is identified in the structure of the data type chargeobject1d.
sectionName may optionally be used to provide the name or designation of the section.

EXAMPLE “A8 Augsburg West - Augsburg Ost” or “M9 Exits 4a - 5”.

gdfSpecificld shall contain the detailed referencing structure to a node geographical element in a GDF-

based digital map. The data structure is of type cdfrReference and is described in Table 39.
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Table 39 — GdfReference fields

Field name |Data type/data description m/o
datasetld INTEGER ranging from 0 to 232-1 m
layerld INTEGER ranging from 0 to 232-1 m
sectionld INTEGER ranging from 0 to 232-1 m
objectld INTEGER ranging from 0 to 232-1 m

datasetld shall contain the identifier of the dataset within the digital map. For detailed semantic

descriptig

layerld s
and obje
ISO 2052

sectionld shall contain the identifier of the section to which the node description makes a referen¢

For detai

objectld
semantic

dataProxy
the digitg

albumlId
article nu

versionN
number §

NOTE 2

6.7.2.3.4

The data
scheme. |
context a
In cases {

pIrarTd use of thisdataetement refer to1S620524~1:

hall contain the identifier of the specific data description layer in which the section
'tld are specified. For detailed semantic description and use of this data element lrefer
t-1.

ed semantic description and use of this data element refer to ISO 20524-1¢

shall contain the identifier of the particular node object in the digital map. For detail
description and use of this data element refer to ISO 20524-1.

Table 40 — GdfSource fields

Field name Data type/data description m/o
dataProvider UTF8String m
albumlId INTEGER ranging from 0'to 232-1 m
versionNumber |UTF8String m

rider shall contain a textual designation (é.g/a commonly used brand name) of the vendor
I map used for referencing the geographic descriptions.

shall contain an identifier of the digital map. This can be a product code, a serial number,
mber an EAN code or similar, forexample.

umber shall contain an idehtifier of the particular version of the digital map. The versi
hall be unique within theontext of the dataProvider and albumlId.

According to ISO 205244122020, 10.2.2.6 or 11.2.4, this has a value of "5,0" or "5,1".

AreaPricingLayout data type

Lype AreaPricingLayout provides the full description of the context layout of an area chargi
t shall contain a list of the descriptions of one or more geographic areas forming one t
nd belonging to one toll scheme (applying one single tariff table, tariff class definitions, et
vhete 'more than one area layout is present, the areas shall not overlap.

Id
to

e.

9%
Q.

of

ng
D11

).

EXAMPLE

AN area charging scheme IS Split INto two Non-overlapping areas. Une area covers the southern
part of a metropolitan area, the second area covers the northern part, whereas the city centre is not covered.

The data type AreaPricingLayout is a list (ASN.1 SEQUENCE OF) of elements of type areaLayout which
is described in Table 41 and formally defined in Annex A.

Table 41 — AreaLayout fields

Field name Data type/data description m/o
areald Areald n
areaBorder Polygon m
locationClass LocationClassId o
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Table 41 (continued)

Field name Data type/data description m/o
applicableTimeClasses |List of (ASN.1 SEQUENCE OF) elements of type TimeClassId 0
roadNetworks List of records (ASN.1 SEQUENCE OF) made of fields of type RoadNetwork 0

areald shall contain a unique identifier for the area within the toll context.

areaBorder shall contain the description of the border of the area. A po1ygon is alist (ASN.1 SEQUENCE
OF) of elements of type point, which is formally defined in Annex A. Points shall be specified in such

arj order as to begin and end the polygon in a clockwise direction. The segments ot the pOlng(L‘l shall be

created by connecting each point with its successor point. The polygon shall be closed by e

the last point with the first point in the list. The points shall be specified in such a way.as t

the connections between the points from intersecting. The inner side of the polygon "(tolle

splecified as the geographical area that is located at the right-hand side when_moving on §

segment from its start point to its end point.

locationClass may optionally be used to specify the location class forthis area as sp
locationClasses.

applicableTimeClasses may optionally be used to list all time «¢lasses that apply to thi
splecified in tariffClasses.

NQTE This data element enables area charging schemes to be-active at certain time periods only
-12:00).

rdadNetworks may optionally be used to list descriptions of road networks of type RoadNet
of|these networks may have a different location classz/This data element may be used for area

nnecting
D prevent
] area) is
| polygon

bcified in

b area as

(e.g. 08:00

ork. Each
charging

schemes that charge according to the measured distance on a specified road network. Mor¢over, the
area may contain more than one network supporting different tariffs. The structure of thq data tpe
RdadNetwork is described in Table 42 and formally defined in Annex A.
Table 42 — RoadNetwork fields

Field name Data type/data description m/o
n¢tworklId INTEGERYahging from 0 to 127 m
loicationClass LocdtlonClassId m
rgadNetworkObjects  |Listof (ASN.1 SEQUENCE OF) elements of type RoadNetworkObject m
networkld shall centain a unique identifier for the network within the toll context.
locationClass¢may optionally be used to specify the location class for this network as spgcified in

locationClasses.

formally defined in Annex A.

rgadNetworkObjects shall be used to specify all charge objects belonging to the road network within
the specified area. The structure of the rRoadNetworkobject data type is described in Table 43 and

Table 43 — RoadNetworkObject fields

© IS0 2022 - All rights reserved

Field name Data type/data description m/o
chargeObjectld ChargeObjectId m
chargeObjectName UTF8String o
chargeObjectRefPoint AbsolutePosition3d o
networkPoints List (ASN.1 SEQUENCE OF CHOICE) elements of type Point 0
tollPath Link m
supportingInformation List (ASN.1 SEQUENCE OF) of elements of type SupportingPoint 0
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Table 43 (continued)

Field name Data type/data description m/o
applicableTimeClasses List (ASN.1 SEQUENCE OF) of elements of type TimeClassId 0
chargeObjectld shall contain a unique identifier of the respective charge object within the area (within
the given areald).

chargeObjectName may optionally contain the name or designation of the charge object.

chargeO

1}'prpranihf may npfinn:\”y be used to set a reference point valid for this par‘fir‘n]nr charoe

object. In| cases where this data element is present, all longitude and latitude values given withid this

charge object description are considered to be relative to this point.

network

Points may optionally be used to list all geographic points used for the varigus‘locatipn

specifications as given in the description of the charge object. Both when absolutePoint€oordinates

and whe

definition shall be as specified in ISO/TS 17573-3.

tollPath

respectiviely.

h relativePointCoordinates are selected for the networkPoints field, their usage and

rontain the geographic description of the respective charge object or-a certain piece of a road,

supportingInformation may optionally be used to list (intermediate}ypoints on the charge objgct

defined a

applicab
to this sp

6.7.2.3.5

The data
charging
one geog
where m
CordonLa

5 type supportingPoint which is described in Table 34 and formally defined in Annex A.

leTimeClasses may optionally be used to list the identifiers of all the time classes that apply
ecific charge object.

CordonPricingLayout data type

type CordonPricingLayout provides the fill description of the context layout of a cordpn
scheme as a list (ASN.1 SEQUENCE OE) of elements of type cordonLayout, each describing
faphic cordon among those that form, one toll context and belong to one toll domain. In cages
bre than one cordon layout is present, the cordons shall not overlap. The data structure |of
yout is described in Table 44 and formally defined in Annex A.

Table 44 — CordonLayout fields

Field name Data type/data description m/p
cordonld Corddndd m
cordonBorderPolygon |Listof (ASN.1 SEQUENCE OF) elements of type CordonBorderSegment m

cordonld of type IN(EEGER ranging from 0 to 255 shall contain a unique identifier for the cordon witHin

the toll cgntext.

cordonB

prderPolygon of type cordonBordersegment shall list the full description of the segments|of

border off tolled cordon. The segments of the cordon border shall be specified in clockwise order. The

segment

OI the cordon border polygon shall b€ SpecCITIed by connecting the start point ol a segment

with the start point of the succeeding segment. The polygon shall be closed by connecting the end point

of the las

t segment with the start point of the first segment. End and start points shall be specified in

such a way as to prevent segments from intersecting (see Figure 10).

The inner side of the cordon border polygon is defined as the geographical area that is located at the
right-hand side when moving on a polygon segment from its start point to its end point.
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Kay to figure
road network
cordon border

cordon border segment

N O U W

start point of a cordon border segment
cordon border segment with entry point
cordon border segment with exit point

cordon border segment with entry and exit point

Figure 10 — Eleéments of a cordon layout

entry and/or exit point is created-where cordon segments and road networks intersect.

segment shall be specified in such amanner that either one entry point or one exit point or one
entry/exit point is created. Cordon'segments shall not carry more than one entry point or one
orjone combined entry/exit point.

Table 45 — CordonBorderSegment

The data structure of cofdenBordersSegment type is described in Table 45 and is formally d

A cordon
rombined
exit point

efined in

Field name Data type/data description m/o
cordonSegmentld CordonSegmentId m
startPoint AbsolutePosition3D m
cordonEntryLocation CordonEntryLocation o
cordonExitLocation CordonEntryLocation o

cordonSegmentld shall contain a unique identifier for the cordon segment within the cordon layout.

startPoint shall contain the description of the start point of the border segment. It shall be specified by
using an absolute position specified by the type AbsolutePosition3p whichis defined in I[SO/TS 17573-3.

cordonEntryLocation may optionally be used in cases where the respective cordon border segment
constructs an entry location of the tolled cordon (intersection of the cordon border and the road
network). The field cordonEntryLocation is of type cCordonEntryLocation which is described in
Table 46 and formally defined in Annex A.
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Table 46 — CordonEntryLocation fields

Field name Data type/data description m/o
entryLocationld ChargeObjectId m
entryLocationName UTF8String o
entryLocationClass LocationClassId m
applicableTimeClasses |List of (ASN.1 SEQUENCE OF) elements of type TimeClassId 0

entryLocationld shall contain a unique identifier of the entry charge object within the toll context.

entryLogationName may optionally be used to specify a name for the entry location.
entryLogationClass shall contain the location class which is applicable to this particular entry] point.

applicableTimeClasses may optionally list the identifiers of all time classes applicable to this
particulaf entry point.

NOTE 1 |This option supports the specification of cordon charging schemes with différent time classes|at
different gntry points.

cordonExitLocation may optionally be used in cases where the respective cordon border segment
constructs an exit location of the tolled cordon (intersection of cordon border and road network). The
type cordonExitLocation is described in Table 47 and is formally definedin Annex A.

Table 47 — CordonExitLocation fields

Field name Data type/data description m/o
eyitLocationld ChargeObjectId m
exyitLocationName UTF8String o
exyitLocationClass List of records (ASN.1~SEQUENCE OF SEQUENCE) of m

LocationClassId.and entry locations as records of
ChargeObjectid
applicableTimeClasses |List of (ASN-INSEQUENCE OF) elements of type TimeClassId 0

exitLocationld shall contain a uniquetidentifier of the exit charge object within the toll context.
exitLocationName may optionally;be used to specify a name for the exit location.

exitLocationClass shall listzallocation classes which may also depend on the entry location, each a$ a
record mpde of the following fields:

— locatjionClass shall-identify the location class which is applicable to this particular exit point.

— entryLocation/is a list (ASN.1 SEQUENCE OF) which may optionally be used to indicate all entfry
locatjons that have an identical location class as the exit location.

NOTE 2 | Fhis option supports the specification of individual tariffs that depend on the entry-exit-combination
when using the cordon.

NOTE 3  Such tariffs can be applied to make the use of a tolled cordon when passing particular entry and/or
exit locations more expensive compared to alternative entry and/or exit locations.

NOTE 4  Such tariffs can also be applied to make the use of a tolled cordon when passing particular entry and/
or exit locations free of charge, e.g. for inhabitants of particular residential areas located inside or outside cordon
area.

applicableTimeClasses may optionally be used to list the identifiers of all time classes applicable to
this particular exit point.
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6.7.3 MeshedContextData type

6.7.3.1 General

2022(E)

A general layout of a meshed complex context is depicted in Figure 11. In the figure, different TCs are
indicated by hexagons in different shades of gray, while lines represent paths that can be traversed by
vehicles when in the system.

/ A\ e
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pd
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Figure 11— Meshed context

ntext information related to a complex meshed tolling system take into consideration t
ssible configurations of such tolling systems. For example, to describe a DSRC closed tolli
is necessary to identify a boundary (points where vehicles enter/exit the system) in term
d exit stations. This is thesminimum required description of the closed layout. However,
cessary to specify additional information in the toll domain when multiple TCs are operati

.|In addition to that, as.a telling system is generally a meshed network, if the toll is determine

entry/exit stations- (boundaries) but on the actual path in the network, additional detecti
rated inside the network can be needed to determine the actual path of a vehicle. Such
ints are namedyintermediate points. The most complex case is an interconnected sch
h1ltiple TCs_(mo-intermediate barriers), with the possibility of varying tariffs by sections
pes of roads, and, of course, types of vehicle. The data structures that follow specify this gen
bm which“each specific toll domain characteristics can be mapped by appropriate usage o
1ds,

various
g system,
5 of entry
it is also
ng within
d not just
on points
detection
bme with
TCs and
eral case,
F optional

th

atrequires a more complex specification than that needed for the simplified context specifie

The meshedContext field is of type MeshedContextData, which is a record (ASN.1 SEQUENCE) of all
optional fields, of which at least one shall be specified. The Meshedcontextbata structure is described in
Table 48 and is formally defined in Annex A.

Table 48 — MeshedContextData type

Field name Data type/ata description

highWaysList

List (ASN.1 SEQUENCE OF) of elements of type HighWay (see 6.7.3.2) 0

tollChargersList List (ASN.1 SEQUENCE OF) of elements of type Tollcharger

intermediateCheckList

List (ASN.1 SEQUENCE OF) of elements of type IntermediateCheck 0
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Table 48 (continued)
Field name Data type/ata description m/o
intermediateDoubleChecksList List (ASN.1 SEQUENCE OF) of elements of type 0

IntermediateDoubleCheck

tollDef

Record (ASN.1 SEQUENCE) of the following fields: tollComponents- 0
Def, tollTable,

highWaysList is a record (ASN.1 SEQUENCE) of fields of type #ighmway, that describe the higways that
form the toll domain. The Highway data type is described in Table 51 and formally defined in Annex A.

tollChargersList is a list (ASN.1 SEQUENCE OF) of the TCs operating in the toll domain. Each~TC
specified|by the type Tol1lcharger that contains the unique identifier of the TC (ASN.1 type prévide
and an optional description (ASN.1 uTF8string).

intermediateCheckList is a list (ASN.1 SEQUENCE OF) of the checkpoints distributed*within the t
domain. Each intermediate checkpoint is a record (ASN.1 SEQUENCE) of the following fields:

— ckid

checkpoint in the tolling system;

— ckDagscription, a textual field (ASN.1 UTF8String) which may be optionally used to describe t
checkpoint;

— ckCoordinates, a field of type absolutePosition3d which may optionally be used to specify t

posit

— tolls
each

— version, which shall contain the version and validity of the information.

intermediateDoubleChecksList: it is a list, (ASN.1 SEQUENCE OF) of the double checkpoiry

distribut

of the following fields:

— dckQrderedCouple,arecord (ASN.1 SEQUENCE) which shall be used to specify the two intermedig
checkpoints that constitute the-double checkpoint;

— dckDescription, a textual-field (ASN.1 uTrF8string) which may be optionally used to describe t

doub

— tolls
each

— versi

The doub
represen{

an identifier of type IntermediateCheckld which shall be used to univoquely identify t

ion of the checkpoint;

direction the checkpoint is traversed;

bd within the toll domain. Each double.intermediate checkpoint is a record (ASN.1 SEQUENC

le checkpoint;

direction th€ checkpoint is traversed;

on, which shall contain the version and validity of the information.

is

),

D11

he

he

he

PerDirection, a record (ASN.1 SEQUENCE) which shall be used to specify the tolls applied for

ts
E)

te

he

PerDirection,arecord (ASN.1 SEQUENCE) which shall be used to specify the tolls applied flor

le checkpoint concept is introduced to cover the business rule depicted in Figure 12, whi

h

s-a tolling system where toll is incrementally calculated by checking vehicles passipg

at checkpoints. In Figure 12, B and E are two intermediate checkpoints, d and f are two possible
destinations of a vehicle, a and ¢ are two intersection points of the highway. If for the segment (c, d) the
due toll is different from that due for segment (c, f), then a vehicle coming from a and exiting in d
should pay more than if it exits in f. The association of B and E as a double checkpoint ensures that the
correct toll is calculated.
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i
a B ' C d

Figure 12 — Differentiation of tolls as a function of path

EXAMPLE Considering Figure 12, the following toll and checkpoints definition§help in understgnding the
double checkpoint concept:

Path Related toll Checkpoint description

path aBcd toll=10 B described in intermediateCheck

path fEcd toll=11 E described in intermediateCheck

path fEcBa  toll=5 (E,B) described in intermediateDoubleCheck
path aBcEf  toll=6 (B,E) described in intermediateDoubleCheck

tollDef is a record (ASN.1 SEQUENCE) of two optional fields, of which at least one shall be spefified:

— tollComponentsDefinition, which lists the\elements that determine the toll (see Table 49). It is
of type TollcComponentsDefinition and ig@record (ASN.1 SEQUENCE) of a series of optional data
fields, of which at least one shall be specified, and one mandatory data field (version)| The fact
that all significant components of ®£6J21componentsDefinition are optional gives the pgossibility
of updating one or more components and specifying the related version, while leaving all others
unaltered, should the need arise:

— tollTable, of type To11Taple which lists the identifiers of predefined paths in the road netyork, and
the associated tariffs perwehicle classes.

Table 49 — TollComponentsDefinition data structure

Field name Data type/data description m/o
stfationsList Record (ASN.1 SEQUENCE) of the following fields: stationld, stationDescrip- 0
tion, absolutePointCoordinates, stationType
intermediatePointList |List (ASN.1 SEQUENCE OF) of fields of type IntermediatePoint 0
predefinedPathsList |List (ASN.1 SEQUENCE OF) of fields of type PredefinedPath 0
paymentFeeUnit PayUnit )
vatRate INTEGER, ranging from 0 to 10000 0
Version VersionAndvalidity (see Table 24) m

stationsList may optionally be used to indicate the tolling stations used to compute the toll. Each
element of type stationis arecord (ASN.1 SEQUENCE) of the following fields:

— stationld, an 1NTEGER ranging from 0 to 232-1 defined as station1d data type which shall be used to
univoquely identify the toll station in the toll domain;

— stationDescription, a textual field (ASN.1 uTr8string) which may be used to describe the tolling
station;
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— absolutePointCoordinates, a field of type aAbsoluteposition3d which may be used to express the
geographical coordinates of the tolling station;

— stationType, an INTEGER ranging from 0 to 255 which shall be used to indicate whether the station

1S:

entryOnly, only for entry into the toll domain;
exitOnly, only for exit from the toll domain;

entryAndExit, for entry and exit to/from the toll domain;

=

irtualEntryStationUTurn, virtual station used in the event that the entry station is thé satne
3s the exit station and a U-turn is authorized;

=

irtualEntryStationNoUTurn, virtual station used in the event that the entry.station is the
dame as the exit station and a U-turn is not authorized;

irtualEntryStationFarthest, virtual station used in the event that the entty station has ot
een set (due for example to a failure of entry EFC transaction) and tdll ‘has to be computed
onsidering the entry station as the farthest station in the closed system;

O o

=

irtualEntryStationNearest, virtual station used in the event that the entry station has rot
een set (due for example to a failure of entry EFC transaction) and toll has to be computgd
onsidering the entry station as the nearest station in the closed system;

oo

barrier, intermediate barrier where tolling is applied;

s

nterchange, interchange station between different’TCs;
1iestArea, rest area with mixed flows;

parking, parking area.

intermediatePointList may optionally be uséd to indicate the intermediate points used to compuyte

the toll. The 1ntermediateproint data typedssatecord (ASN.1 SEQUENCE) of the following fields:

— intermediatePointld, which is an INTEGER ranging from 0 to 232-1 which shall be used to identify

the intermediate point in the closed system;

— intenymediatePointDescription, which is a character string (ASN.1 uTr8string) which mpy

opti

predefin|
PredefinpdPath data€ype is arecord (ASN.1 SEQUENCE) of the following fields:

— predefinedPathld, which is of type 1nTEGER ranging from 0 to 232-1 defined as Int4, which shall pe
used|to identify the predefined path in the toll domain network;

— pathComposition, which shall be used to describe the predefined path and is a record (ASN.1

SEQ

60

Tally be used to associate a textual description to the intermediate point.

dPathsList may’ optionally be used to indicate the paths used to compute the toll. The

UENCE) of the following fields:

entryStationld, which shall identify of the entry station in a closed network. Station identifiers
for stations of type virtualEntryStationUTurn, virtualEntryStationNoUTurn, and
virtualEntryStationFarthest shall always be present in this sequence;

operatedBy, which is of type provider and may optionally be used to identify the TC operating
the entry station;

exitStationld, which shall be used to identify the exit station in a closed network. The TC that
issues the ADU containing this field is the operator of the exit station.
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— relativePathld, which is an 1NTEGER ranging from 0 to 255 which shall be used to identify this
path in the couple {entry station, exit station};

— intermediateChecks, which is a SEQUENCE OF fields of type IntermediatePointld which may
optionally be used to identify the intermediate checkpoints of the path;

— description, which is a character string (ASN.1 UTF8String) which may optionally be used to
associate a textual description to the predefined path.

paymentFeeUnit may optionally be used to indicate the currency to be used;

vdtRate may optionally be used to indicate the VAT rate in units of 0,01 %;

version shall be used to indicate the version of the information being transfenred. The type
VersionAndvalidity is described in Table 24 and formally defined in Annex A.

The TollTable data type is a multi-dimensional structure which may be used toassociate predefined
pdths in the toll domain’s road network with the tariffs to be applied forthe recognized classes
of|vehicles. The To11Table data type is built as a record (ASN.1 SEQUENGE) made of of a list (ASN.1
SEQUENCE OF) of paths followed by the TollTable’s associated validity. The paths fields are fescribed
in|Table 50.

NOQTE This type of tolling is currently in use in the Italian tolling system.

Table 50 — paths data structure

Field name Data type/data description | m/o
pathld PredefingedPathId m
tollsPerTariffClass |TollsPerTariffClass m

3

pathld shall be used to identify the\\predefined path in the set of paths dgfined in
tzrlComponentsDefinition.

IsPerTariffClass shall be used to associate a tariff to a vehicle class. The Tol1lspPerTariffcllass data
type is a list (ASN.1 SEQUENCE OEJ of records (ASN.1 SEQUENCE) with the following fields:

— tariffClassld, which shall.identify the tariff class;

— paymentFeeAmount, which shall specify the amount of the toll as type Paymentamount.

6.7.3.2 Description-of a meshed toll domain layout

Referring to thédiagram in Figure 11, a general multi-operator, meshed toll domain is represgnted by a
griaph, i.e. a setof vertices and edges. Each portion of the whole toll domain is thus a subgraph. The union
offall subgraphs in a toll domain describes completely the toll domain. This subdivision is nec¢ssary for
taking inte account different tolling rules that can be applied to different portions of the graph, as well
as|the'possible presence of multiple TCs in the same domain. For the scope of this document, a subgraph
islnamed highway, which is defined hy the nighway data type, which is described in Table [51 and is
formally defined in Annex A.

Table 51 — Highway data structure

Field name Data type/data description m/o
hwld TollContextPartitionId m
hwCountryCode UTF8String o
hwNetworkName UTF8String o
hwRoadName UTF8String o
hwDescription UTF8String o
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Table 51 (continued)

Field name Data type/data description m/o
hwLayout HighWayLayout (see Table 52) m
roadConventionalDirection |Record (ASN.1 SEQUENCE) of two vertex identifiers m
hwType INTEGER, ranging from 0 to 255 m
operatedBy Provider m
version VersionAndvalidity (see Table 24) m

hwld is an INTEGER ranging from U to 255 defined as TollContextpbartitionld which shall univoquély
identify the highway within the toll domain.

NOTE This implies that in the case of a toll domain with multiple TCs, an agreement has to be reached amojng
all interesfed parties to univoquely assign identifiers to the highways in the toll domain.

hwCoun{ryCode may optionally be used to specify the country code of the highway according |to
ISO 316611, Alpha-2.

i

hwNetworkName may optionally be used to specify the name of the network-of which the highway|is

part.
hwName| may optionally be used to specify the commonly used name ofthe highway.
hwDescrjiption may optionally be used to add a textual descriptioito the highway.

hwLayoyt shall contain the formal description of the layout of\the highway in terms of vertices and
edges. Sef Table 52 for details.

roadConyentionalDirection shall specify the direction associated with the highway in terms |of
starting Vyertex and ending vertex. This supports the association of two different highways to the saipe
physical 1oad, if the toll depends on the direction the road is traversed.

hwType shall be used to indicate the type of highway. It can assume one of the following three valueg:
1) clos¢dSystemStandAlone, for a highway that is a stand-alone closed tolling system;

2) closedSystemInterconnected, for-a highway that is part of a network of connected closed tolling
systems;

3) openSystem, for a highway)that is (part of) an open tolling system.
operatedBy may be optionally used to specify the TC that operates the highway.
version ghall specify.the version of the highway data structure.

Two possjible highway layout description techniques are available:

— physjcal description, where each road fork or confluence point and each elementary segment]is
desciibed hy means ofits “phycir‘a]" characteristics (fhn fypn for each pr\inf and the ]nngfh and-the
location class for each segment). Here, "elementary segment" means the portion of a highway that
starts and ends with a fork or with a confluence;

— logical description, where relevant points are described by their “logical” characteristics, i.e. entry/
exit station, intermediate control point, border point between two TCs, intersection points between
two highways, and segments that connect the above.

The technique to be used to represent a specific highway can be either physical or logical, depending
on the details needed in both the description of the toll domain and in the usageList field of the
BillingDetailsAdu (see 6.12).

The #ighwayLayout data type is the formal description of the graph representing the highway. The
HyghwayLayout data structure is described in Table 52 and formally specified in Annex A.
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Table 52 — HighwayLayout data structure

Field name Data type/data description m/o
parentHighWayId TollContextPartitionId m
layoutDefinition Selection (ASN.1 CHOICE) of either type PhysicalRoadDescription or type m

LogicalRoadDescription
version VersionAndvValidity (see Table 24) m

parentHighWayld shall be used to identify the toll context partition the highway belongs to.

layoutDefinition shall be used to describe the layout of the highway. It is a selection between physical

arld logical description.

vdrsion shall specify the version of the highway layout data structure.

A physical description of a highway network is an oriented graph made by vertices and orient
which are described by the physicalvertex and physicalkEdge data types, d@s.shown in Tab
formally defined in Annex A.

See Table 53 and Table 54 for details.

Table 53 — Physical road description data-structure

Field name |Data type/data description m/o
vertices List (ASN.1 SEQUENCE OF) of Physd calvertex m
edges List (ASN.1 SEQUENCE OF) of®hysicalEdge m

A physicalvertex is arecord (ASN.1 SEQUENCE) of thefollowing fields:

the toll domain;

— description, a character string (ASN.1 U¥F8string) which may optionally be used to add
description to the vertex;

— phld, an 1nTEGER ranging from 0 to 232-1 to which shall be used to univoquely identify the

ed edges,
le 53 and

vertex in

a textual

— vertexType, an INTEGER data typeranging from 1 to 255 which shall be used to specify the type of

< ‘afterExit: exit

the vertex. It can take one of the following values (see also Figure 13 for a pictorial repre
of the vertex types):

— beforeEntry: entry Station: start-point of the segment before the station;

— entry: entry-station: end-point of the segment before the station and start-poi
bifurcatiof-segments;

— entryFork1: entry station: end-point of a bifurcation segment to one road direction;

— entryFork2: entry station: end-point of a bifurcation segment to the other road direc

station: end-point of the segment after the station;

sentation

nt of the

tion;

— exit: exit station: start-point of the segment after the station and end-point of the junction

segments;

— exitJointl: exit station: start-point of a junction segment from one road direction;

— exitJoint2: exit station: start-point of a junction segment from the other road direction;

— road1Fork1: start-point of the bifurcation segments to one road, two directions;

— road1Fork2: start-point of the bifurcation segments to the other road, two directions;

— road1Joint1: end-point of a junction segment from one road, two directions;

— road1Joint2: end-point of a junction segment from the other road, two directions;
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The types of physical vertices listed above are depicted in Figure 13:

64

road 1

road2Fork1: start-point of the bifurcation segments to one road, one direction;
road2Fork2: start-point of the bifurcation segments to the other road, one direction;
road2]Joint1: end-point of a junction segments from one road, one direction;
road2]oint2: end-point of a junction segments from the other road, one direction;
changeLocationClassPoint: point of location class change;

intermediateCheckPoint: intermediate check point;

BoundaryPoint: boundary point between two TC domains or two roads of the same TC whe
gome characteristics change (for example, highwayld, tariff, etc.).

~
~
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T~ entry
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Figure 13 — Types of physical vertices
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phld, an identifier of type pPhysicalEdgeId which shall be used to univoquely identify the edge in
the toll domain. The PhysicalEdgeId data typeis arecord (ASN.1 SEQUENCE) of two ordered vertex
identifiers, where the order shall be intended as the edge’s direction (from first vertex to second

vertex);

description, a character string (ASN.1 uTr8string) which may optionally be used to add
description to the edge;

lnrnfinnl‘lacc'afin]d nffypnT cationclacstawhich mnynph’nnnllyhnncnd fnidnnfif'yfh

a textual

location

W

QO

ng
w
bq

hen there is no need or obligation for the TC to specify the detailed phySical layout of the
ogical description may be used. The logical description of a highway) as described in Tab
t-oriented graph made of vertices and edges described by the types’t.ogicalvertex and Log
hich are formally defined in Annex A. As the graph is not oriented, an edge (a, b) can be tr
th directions, i.e. from a towards b and from b towards a.

[.ogicalvertex is arecord (ASN.1 SEQUENCE) of the following fields:

class associated with the edge;

chargeDistance, a field of type pistance which shall bear the distance over which t
calculated;

he toll is

realDistance, a field of type pistance which may optionally be used to specify the real lenigth of the

physical edge.

Table 54 — Logical Road Description data structure

Field name |Data type/data description m/o
vertices List (ASN.1 SEQUENGE OF) of LogicalvVertex m
edges List (ASN.1 SEQUENCE OF) of LogicalEdge m

IVertexId, an TnTEGER ranging frédm 0 to 232-1 defined as vertex1d data type which shall
univoquely identify the logical vertex in the toll domain;

IVertexDescription, a chiaracter string (ASN.1 uTrsstring) which may optionally be use
textual description to-the'vertex;

absolutePointCoordinates, a field of type absolutePosition3d which may optionally b
indicate the coordinates of the logical vertex;

IVertexType,van INTEGER ranging from 0 to 255 which shall be used to specify the ty
logical vértex. It may take one of the following values:

— ~entryOnlyStation: entry station (no exit);

highway,
e 54, is a
icalEdge
hvelled in

e used to

1 to add a

e used to

pe of the

— " exitOnlyStation: exit station (no entry);

— entryAndExitStation: entry and exit station;
— intermediateCheckPoint: intermediate checkpoint;

— boundaryPoint: boundary point between two TCs domains or two roads of the same
some characteristics change (for example, highwayld, tariff, etc.);

TC where

— intersectionPoint4Directions: intersection point between two highways with four possible

directions;

— intersectionPoint3Directions: intersection point between two highways with three possible

directions;
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— intersectionPoint2Directions: intersection point between two highways with two possible
directions;

— boundaryAlsoOperatedBy, a field of type provider which may optionally be used to specify
another TC if the boundary point is between two different TC domains;

— additionalDistance, a field of type Edgesegment which may be optionally used to add a virtual
distance to the vertex in order to cover for, for example, the length of the tolling station junctions or
the length of the junctions between different running directions in intersections. The EdgeSegment
is arecord (ASN.1 SEQUENCE) made of two fields of type L.ocationClassId and Distance.

In order to describe the situation when a vertex can be of two types, a couple of vertices can be asg¢d,

oneofat

ype and the other one of the other type, connected by an edge of zero length (distance=0).

An edge donnects two vertices if a segment of highway connects the two vertices. A vertex has'as mahy

incomingland outgoing edges as the number of vertices that are connected to it by a highway segment.

A LogicalEdge is arecord (ASN.1 SEQUENCE) of the following fields:

— leld,
toll d

— leDe

— leCharacteristics, a selection (ASN.1 CHOICE) between two types of edge characteristics which
may IEptionally be added to the edge’s specification to indicate how the toll is computed. The ty

possi

- A A0 OO ot O .

6.7.4

o

6.7.4.1

Each entj
issuer of t

an identifier of type LogicalEdge1d which shall be used to univoquely identify the edge in th

le choices are:

o compute the toll, each couple being nmiade of a bistance and a LocationClassid. The serge
f couples is necessary because the edge can be made of more highway segments, each w
ifferent value for the locationClass:’Note that the order is not significant because the edgeli

from EndOfEdge to StartOfEdge) shall be missing;

prOpenSystems: a field of type pistance.
ommon data structures

The EntityOverview data structure

for each

structure, which is formally defined in Annex A.

Table 55 — EntityOverview fields

omain. The LogicalEdgeld is a record (ASN.1 SEQUENCE) of two undrdered vertex identifiers,
becatise the logical edge has no assigned direction;

scription, a character string (ASN.1 uTFsstring) which may gptionally be used to add a textyal
descyiption to the edge;

VO

prClosedSystems: two series of couples, expressed as ASN.1 SET OF, one for the runnipg
irection from StartOfEdge to EndOfEdge, the other one for the opposite running directipn

S

th

S

ompletely traversed by the vehicle. If the edge can be traversed in one direction only (e.g. fram
tartOfEdge to EndOfEdge)i.the series of couples corresponding to the opposite directipn

y in the entityOverview field describes one toll context. At least the Entityoverview of the
heEfccontextDataadushall be specified. IfrelatedEntitylds are specified, an entityOverview
elated entity shall be provided. Table 55 describes the fields of the Entiryoverview ddta

Field name Data type/data description m/o
entityld Provider m
entityType EntityType m
relatedEntityld List (ASN.1 SEQUENCE OF) of elements of type RelatedEntityId )
entityClass UTF8String o
nameLinel UTF8String m
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Table 55 (continued)

Field name Data type/data description m/o
nameLine2 UTF8String o
addressLinel ASN.1 UTF8String m
addressLine2 UTF8String 0
poBox UTF8String o
Zip UTF8String m
city UTF8String m
cquntry UTF8String m
cquntryCode UTF8String according to ISO 3166-1, Alpha-2 code elements m
d¢scription UTF8String o
mfainContact EntityContact (see Table 56) m
customerServiceContact EntityContact (see Table 56) 0
itContact EntityContact (see Table 56) m
operationalContact EntityContact (see Table 56) m
commercialContact EntityContact (see Table 56) m
webSite UTF8String o
cqmpanyRegistrationNumber |UTF8String 0
cqmpanyRegistrationRegistrar [UTF8String 0
vitld List (ASN.1 SEQUENCE OE) of\elements of type UTF8String 0
edtablished GeneralizedTime 1)
bgnkDetails Record (ASN.1 SEQUENCE), containing the information to identify the m

bank for each bankiaccount of the entity.

entityOverviewVersion VersionAndvaltdity (see Table 24) 0

entityld shall identify the entity responsible for the EFC context data of a toll domain.

entityType shall indicate the type{ofentity. The following values are specified:

— tc, which specifies that the'entity is a TC;

— tsp, which specifies that the entity is a TSP;

— centralHUB, which specifies that the entity is an international service entity that acts on behalf of
one or more TES;

— localHUB,which specifies that the entity is a national service entity that acts on behalf|of one or
more TCs;

— groupOfTc, which specifies that the entity is representing a group of TCs.

rele aYa . a e ontion on n: ] O he identifie a ne a ncaseof

service entities to indicate their relation). It is made of the following fields:

shall be provided for each related entity;

relationDescription of ASN.1 type uTr8string shall describe the relation to the entity re
for the EFC context data.

entityld of type provider shall uniquely identify the related entity. A separate EntityOverview

sponsible

entityClass may optionally describe the class of the entity as text for grouping of entities to be handled

the same way.

nameLinel shall contain the name of the entity.
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nameLine2 may optionally contain an extension of the name of the entity, if one line is not sufficient.
addressLinel shall contain the address of the entity.

addressLine2 may optionally contain an extension of the address of the entity, if one line is not
sufficient.

poBox may optionally contain the post box address of the entity.

zip shall contain the zip code of the entity.

city shall[contain the city of the entity.

country shall contain the country of the entity as a character string.

country(ode shall contain the country code of the entity according to ISO 3166-1, Alpha-2.
description may optionally contain further descriptive information about the entity,
mainContact shall contain information regarding the main contact for the entity.

customerServiceContact may optionally contain a name acting as a customier service contact for the
entity.

itContact shall contain a name acting as an information technology contact for the entity:.
operatiopalContact shall contain a name acting as an operationdl«contact for the entity.
commerg¢ialContact shall contain a name acting as a commer<ial contact for the entity.
webSite may optionally contain the url of a website of theentity.
companyRegistrationNumber may optionally contain the registration number of the entity.

companyRegistrationRegistrar may optionally’contain information on the registrar in which the
entity is gegistered.

vatld may optionally list all VAT numbers/identifiers according to local country rules where the entity
is VAT registered; at least the VAT nuniber of the county in which the entity is situated should be stated.

established may optionally giveheTegistration date of the entity.

—n

bankDetgails shall list the bank‘accounts of the entity. At least one bank account shall be specified. If| is

made of the following fields;
— banKkAccount is 6ftype uTrsstring and optionally contains the national bank account number;
— sortCode is oftype uTF8string and optionally contains the national sort code of the bank;

— biciq oftype UTF8String and optionally contains the (bank identifier code ) BIC of the bank;

— ibanTisof type UTF8String and optionally contains the international bank account number (IBAN)
according to ISO 13616-1.

— currencyCode is of type uTr8string and shall contain the currency code according to ISO 4217.

The EntityContact data type supports providing contact information related to the entity. It is
described in Table 56 and is formally defined in Annex A.

Table 56 — EntityContact fields

Field name Data type/data description m/o

contact UTF8String m

68 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=ad08cf891610f32cb5bb399629e6d585

ISO 12855:2022(E)

Table 56 (continued)

Field name Data type/data description m/o
telWorkingTime UTF8String m
telOutsideWorkingTime |UTF8String m
email UTF8String m
mobile UTF8String o
telFax UTF8String 0
warkingTime List of records (ASN.1 SEQUENCE OF) each made of the following fields: wt- m

Start, wtEnd, timeZone
cagntact shall contain the name of a single person or a group (preferred) of the contacts
telWorkingTime shall contain the telephone number of the contact for the regularworking|time (see
workingTime below).
telOutsideWorkingTime shall contain the telephone number of the contaetfor the timeframnte outside
of|the regular working time (see workingTime below).
ernail shall contain the email address of the contact.
mpbile may optionally be used to specify the mobile number of the contact.
telFax may optionally be used to specify the fax number of the contact.
workingTime is a list of the regular working times of the'contact and shall contain at least onk entry. It

isimade of the following fields:

— witStart is of type GeneralizedTime and shall specifiy the starting point of time of the regular

working time;

— wtEnd is of type GeneralizedTime and shall specifiy the ending point of time of the regula
time;

— timeZone is of type INTEGER ranging from -720 to 720 and shall specifiy the offset to the
in minutes.

entityOverviewVersion ;may optionally be used to specify the version and validit
EntityOverview structure.

6.7.4.2 TollContextOverview

of| present(toll context partitions and additional supporting information for the toll co
mhin pufpose of the attribute Tol1contextoverview data type is to give a minimum amou
information regarding a toll scheme.

The TollcontektOverview data type shall contain information about toll context identificatio'}

t of ba

Fworking

UTC time

y of the

, humber
ext. The

sic

Tabte 57 imdicates the fields i the ToTTContextoverview data type data structure, wiichr s formally

Eefined in Annex A.

Table 57 — TollContextOverview fields

Field name Data type/data description m/o
tollContext Provider m
tollContextPartitions List of (ASN.1 SEQUENCE OF) TollContextPartitionId m
tollContextName UTF8String 0
tollContextOverviewVersion VersionAndvalidity (see Table 24) m

tollContext shall identify the TC that operates the toll scheme for which the context description is valid.
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tollContextPartitions shall contain a list of identifiers of the toll context partitions belonging to the
single toll context. At least one toll context partition identifier shall be present in the list. The toll
context partition identifiers shall be unique within a toll context.

tollContextName may optionally contain a designation for the toll context.

tollContextOverviewVersion shall contain version and validity information for the attribute
tollContextOverview.

6.7.4.3 TariffTable

The Tariffrable data type shall contain all the tariff-related information.

Table 58 Indicates the fields in the TariffTable data type, which is formally defined in Annex.A.

Table 58 — Tarifftable fields

Field name Data type/data description m/p
applicabl¢Partitions |List of records (ASN.1 SEQUENCE OF), each of type Tol1lContextPartitionId m
tariffs List of records (ASN.1 SEQUENCE OF) of type Tariff m
defaultCujrrency PayUnit m|
typeOfTafiff TypeOfTariff 0
tariffTableVersion |VersionAndvalidity (see Table 24) m

applicablePartitions shall contain a list of the identifiers of the toll context partitions for which the
tariff table is applicable. Each list entry shall be of type Tol1gontextPartitionId.

tariffs sHall contain a list of tariff related data for each\tdriff class. The fields of the data type Tarilff
are descrjibed in Table 59.

defaultCnirrency shall contain the currency which shall be used. This currency shall be applicable for
all data cpntaining any sort of fee information-in the fields of type rariffs (basicFeePerChargeUnlit,
offsetFe¢, minFee, thresholdFee and maxFee). In cases where more than one currency is allowgd
or required in one toll domain (e.g. for particular user groups or because of legal requirements), the
alternatiye currencies are specified in‘thé respective tariff (data type Tariff).

typeOfTariff may optionally pravide information about the nature of the fee (e.g. private fee, tax, duty
or custom). The following values are specified:

— fee, which indicates thatthe type of the tariff is a fee;

— tax, which indicatesthat the type of the tariff is a tax;

— custom, which.indicates that the type of the tariff is a custom.

tariffTahleVersion shall contain version and validity information for the attribute tariffTable.

Table 59 indicates the fields In the Tariff data type, which 1s formally defined in Annex A.

Table 59 — Tariff fields

Field name Data typed/data description m/o
tariffClass TariffClassId m
chargeUnit ChargeUnit m
roundingRuleForChargeUnit RoundingRule m
basicFeePerChargeUnit INTEGER ranging from 0 to 232-1 m
offsetFee INTEGER ranging from 0 to 232-1 0
minFee INTEGER ranging from 0 to 232-1 )
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Table 59 (continued)

Field name Data typed/data description m/o
thresholdFee INTEGER ranging from 0 to 232-1 0
maxFee MaxFee 0
roundingRuleForFee RoundingRule m
vatRate INTEGER 0
roundingRuleForVat RoundingRule o
intervalScaleParameters List of records (ASN.1 SEQUENCE OF), each made of the following 0

fields: zeroOffset, resolution, max

alternativeCurrency Currency, according to ISO 4217 0

infrastructureFeePerChargeUnit | INTEGER ranging from 0 to 232-1 0

efternalCostsPerChargeUnit ExternalCostsPerChargeUnit 0

ejfternalCostsPerChargeUnit Record (ASN.1 SEQUENCE) made of the following fields: airPollutign-| o

FeePerChargeUnit, noisePollutionFeePerChargeUnit, accident-
FeePerChargeUnit, CO2FeePerChargeUnit, crossFinancingPer-
ChargeUnit.

ayailableDiscounts Selection (ASN.1 CHOICE) between voluméDiscounts and userDis 0

count

tariffClass of type TariffCclassId (common data type among$§everal EFC standards) shall cpntain an

urlambiguous identifier of the tariff class within the toll cofitext description.

chargeUnit of type chargeunit shall specify the chargerunit valid for the toll context by using either

(AISN.1 CHOICE) distance, time or event:

— distance, of datatype pistance, shall containithe smallestinterval of the distance thatis of relevance
for the fee calculation by specifying the.%alue of the distance (dist) and the unit of the distance
(disUnit) (e.g. kilometres, miles, metres,etc.);

— time, of data type buration, shall egntain the smallest interval of the time period that is of felevance
for the fee calculation by speeifying the value of the duration (dur) and the unit of the| duration
(durUnit) (e.g. seconds, minutes, hours, etc.);

— event of type INTEGER ranging from 0 to 255 shall contain the number of events that is of felevance
for the fee calculation (e.g. 1 passage);

The use of charge unitsydepends on the type of charging scheme. The following combinations of elements

of|lchargeunit typé€and of Tol1ContextPartitionType type are specified in this document:

— distance “(e:g. kilometres, miles, metres), which shall only be used in section-b3gsed (e.g.
roadSectionPricing) or are- based charging schemes (e.g. areaPricingDistance, areaPricingTime);

— time-(e.g. seconds, minutes, hours), which shall only be used in area-based charging schemes

(areaPricingDistance, areaPricingTime);

event (e.g. number of passages), which shall only be used in cordon-based (cordonPricing) or

section-based charging schemes (roadSectionPricing).

roundingRuleForChargeUnit shall be used to specify if and how rounding of distance driven or time
in the toll liable network shall be applied when determining the charge unit used. The following values
are specified:

— no, which specifies that no rounding is applied;

— up, which specifies that it shall always be rounded up to the next full larger value of the charge unit

specified in chargeunit;
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— down, which specifies that it shall always be rounded down to the next full lower value of the charge
unit specified in chargeunit;

— accounting, which specifies that it shall always be rounded according to the methods used in
accounting (e.g. as specified in DIN 1333[Z] or other national specifications);

basicFeePerChargeUnit shall contain the basic fee per charge unit excluding VAT (see example
of calculation in Annex E). The value shall be given in the currency and unit as defined in the
attribute defaultCurrency within the tariff table. The given value shall be equal to the sum of
infrastructureFeePerChargeUnit and any included externalCostsPerChargeUnit, if they are

Ll L. 1 1 1 1 - ) 1. Y
spec1f1ed {seeTemateattenroerow nrtnts1Isty:

offsetFe¢ may optionally contain an offset value that should be added to the basic fee (see example|of
calculatign in Annex E). The value shall be given in the currency and currency units that are'specifipd
by the data element defaultCurrency in the tariff table.

minFee may optionally contain a minimum value for the fee valid for the particulaf-tariff class (see
example ¢f calculation in Annex E). This minimum fee may be higher than the fee that-would be applipd
according to the real usage of the charged network. The value shall be given in the currency and
currency|units that are specified by the data element defaultCurrency in the tariff table.

EXAMPLE|1 A minimum fee of EUR 1,00 is specified in a section-based chargihg’scheme. However, there qre
very shortsections for which, based on the applicable toll section length and thetariff, a fee of less than EUR 1,00
would apply (e.g. 1 km x EUR 0,10/km = EUR 0,10). The minimum fee is usedn this case.

thresholfdFee of type nTEGER ranging from 0 to 232-1 may optionally be used to specify a threshqld
fee (see example of calculation in Annex E). In cases where the‘fee resulting from the real usage of the
charged metwork is lower than the threshold value, no fee shall apply. The value shall be given in the
currencyland currency units that are specified by the datatelement defaultCurrency in the data elemgnt
tariffTable

EXAMPLE|2 A vehicle uses a time-based area charging scheme for 10 minutes. The fee valid for the applicable
tariff clas$ is specified by EUR 0,02 per minute. The,threshold fee is specified as EUR 0,30. As the calculated fee
does not rgach the threshold value, the resulting fege.is EUR 0,00.

maxFee may optionally contain a maximium value for the fee valid for the particular tariff class. This
maximum fee may be lower than thefee that is computed according to the real usage of the chargpd
network.|The value shall be given nithe currency and currency units that are specified by the dqta
element defaultCurrency in the data element tariffTable.

NOTE 1 |The rules of how a-given user is identified (e.g. by pan, obeld, or other elements or combinatigns
thereof of User1d data type)inorder to determine whether the fee to be paid is greater than the value of maxFee
are outside of the scope ofthis document.

maxFee {s a record (ASN.1 SEQUENCE) made of the following fields:

— perDay of fype 1nTEGER ranging from 0 to 232-1 may optionally be used to specify the maximym
valug for'the fee per day;

— perWeeKof type TNTEGER ranging from 0to 232t may optionatly be used to specify the maximim
value for the fee per week;

— perMonth of type TnNTEGER ranging from 0 to 232-1 may optionally be used to specify the maximum
value for the fee per month;

— perYear of type INTEGER ranging from 0 to 232-1 may optionally be used to specify the maximum
value for the fee per year.

The values of the above fields shall be specified in the currency and currency units according to the
value of the data element defaultCurrency in the tariff table.

NOTE 2  The parameters can be used in cordon charging schemes to cap the maximum fee due per day in cases
where there are multiple passages across the cordon border, for example.
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EXAMPLE 3 A maxFee value of “1 165 0” and currency value of “EUR” specifies EUR 116,50 maximum fee, if
defaultCurrency is defined as “2978".

roundingRuleForFee shall be used to specify if and how rounding of the resulting toll fee shall be
applied when calculating the fee per used charge object. The following values are defined:

— no, which specifies that no rounding is applied;

— up, which specifies that it shall always be rounded up to the next full larger value of the charge unit
specified in chargeUnit;

— down, which specifies that it shall always be rounded down to the next full lower value of the charge
unit specified in ChargeUnit;

— accounting, which specifies that it shall always be rounded according to the-méthods used in
accounting (e.g. as specified in DIN 1333 or other national specifications);

vdtRate of type I1nTEGER ranging from 0 to 10000 may optionally contain theVAT per charge|unit. The
value shall be given in 0,01 %.

rdundingRuleForVat of type 1NTEGER ranging from 0 to 255 may optionally be used to spegify if and
hgw rounding of the resulting VAT for the toll fee shall be applied.when calculating the VAT|per used
charge object. The following values are specified:

— no, which specifies that no rounding is applied;

— up, which specifies that it shall always be rounded up.to the next full larger value of the chjarge unit
specified in chargeUnit;

— down, which specifies that it shall always be reunded down to the next full lower value of the charge
unit specified in Chargeunit;

— accounting, which specifies that it shall be always rounded according to the methods used in
accounting (e.g. as specified in DIN 1333);

If[the attribute vatRate is presént”but no information regarding the rounding rules| for VAT
(rpundingRuleForVat) was provided, no rounding shall be applied for VAT.

intervalScaleParameters qmay optionally provide the possibility to scale the basic fee|which is
specified per charge unit((basicFeePerChargeUnit) depending on the specified vehicle weight range
arld the steps between the:lower and upper limits of the vehicle weight range. If the field is not pecified,
ity default value is 1{see example of calculation in Annex E). The field intervalScaleParameters is
a list (ASN.1 SEQUENCE OF) of records of type IntervalScaleParameter, which is a recofd (ASN.1
SEQUENCE) of the/following fields:

— vehicléeMaxLadenWeightIntervals, which is a record (ASN.1 SEQUENCE) made of:

— \zeroOffset of type vehicleMaxLadenweight shall specify the lower limit of the vehidle weight
interval by defining the offset from the zero point. VehicleMaxLadenWeight shall bg used as

- 1ICA/TQ 477D D o HolrialalAlosclad = ide
SPCLITICTU T TIOU/ 10 1737070 1T VEIILUICVVTIGITULIIITILS,

— resolution of type vehicleMaxLadenweight shall specify the steps in 10 kg units that enable
movement between the lower and upper vehicle weight limits. vehicleMaxLadenweight shall be
used as specified in ISO/TS 17573-3 in vehicleWeightLimits;

— max of type vehicleMaxLadenwWeight shall specify the upper limit of the vehicle weight interval.
vehicleMaxLadenWeight. It shall be used as specified in ISO/TS 17573-3 in VehicleWeightLimits.

— factorAtZeroOffset of type 1nTEGER shall specify the factor for scaling the basic fee for vehicles at
the lower end of the specified vehicle weight range (the value of zeroOffset). The value is expressed
in hundredths, meaning that the specified value shall be divided by 100 to calculate the factor to be
used.
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NOTE3 A factorAtZeroOffset of value zero (0) means that the basic fee for vehicles with a laden weight
below or equal to the value of zeroOffset is zero (0).

factorAtMax of type 1nTEGER shall specify the factor for scaling the basic fee for vehicles at the upper
end of the specified vehicle weight range (the value of max). The value is expressed in hundredths,
meaning that the specified value shall be divided by 100 to calculate the factor to be used.

EXAMPLE 4 A factorAtMax of value 200 means that the basic fee for vehicles with a laden weight equal
to or above the value of max will be doubled.

alternativeCurrency of type INTEGER ranging from 1 to 999, specified according to ISO 4217, may
optionally be used to specify an alternative currency in cases where the toll context uses more thapohe
currency|(e.g. for particular user groups or because of legal reasons). If this data element is presentfor
this particular tariff class, the alternative currency shall be valid instead of the default curréney that
is specifigd in the tariff table. However, the data provided in the elements basicFeePerChargeUnit,
offsetFe¢, thresholdFee, minFee and maxFee shall still be given in the currency and.units specifipd
in the tariff table. In these cases, a conversion rate shall be applied between the twa currencies. The
conversidn rates for alternative currencies are provided by the data type curremz{@onversionTabfle

(see Tabl¢ 62).

infrastryctureFeePerChargeUnit of type INTEGER ranging from 0 to 232-1-may optionally be used|to

specify the part of basicFeePerChargeUnit which is related to infrastrueture costs. The value shall
be given In the currency and unit as defined in the attribute defaultCurrency within tariffTable. The

result may be multiplied by a valid conversion rate if an alternativeCurrency is specified.

externalCostsPerChargeUnit may optionally be used to specify the part of basicFeePerChargeUnit
which is felated to external costs. It is made of the followingoptional fields, of which at least one shall

be specified if the externalCostsPerChargeUnit is used:

airP¢llutionFeePerChargeUnit of type 1nTEGER ranging from 0 to 232-1 may optionally be uspd
to specify the air pollution (e.g. NOX emission) fee per charge unit excluding VAT. External cqst
information regarding CO, emissions shall be Specified in CO2FeePerChargeUnit. The value shhll
be given in the currency and unit as defined in the attribute defaultCurrency within the tarfiff
table

D

nois¢PollutionFeePerChargeUnit oftype INTEGER ranging from 0 to 232-1 may optionally be uspd
to specify the noise pollution fee\per charge unit excluding VAT. The value shall be given in the
curr¢gncy and unit as defined in the attribute defaultCurrency within the tariff table;

accidentFeePerChargeUnit-of type 1NTEGER ranging from 0 to 232-1 may optionally be used |to
specify the accident fe€-per charge unit exluding VAT. This attribute may be used to specify the
econpmic impact of petential accidents that can occur on the described charge unit. The value shall
be given in the currency and unit as defined in the attribute defaultCurrency within the tarfiff
table

CO2KeePer€hargeUnit of type 1nTEGER ranging from 0 to 232-1 may optionally be used to specify
the (O, Ae€ per charge unit excluding VAT. The value shall be given in the currency and unit jas
definje@din the attribute defaultCurrency within the tariff table;

crossFinancingPerChargeUnit of type 1nNTEGER ranging from 0 to 232-1 may optionally be used to
specify the cross-financing costs fee per charge unit excluding VAT. The value shall be given in the
currency and unit as defined in the attribute defaultCurrency within the tariff table.

If used, the sum of the fees provided in the attributes externalCostsPerChargeUnit and
infrastructureFeePerChargeUnit shall correspond to the fee specified in basicFeePerChargeUnit.

availableDiscounts may optionally be used to specify the available discounts in the toll domain. It is a
selection between:

74

volumeDiscounts, which is a list (ASN.1 SEQUENCE OF) of elements of type volumeDiscount (see
Table 60);

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=ad08cf891610f32cb5bb399629e6d585

ISO 12855:

2022(E)

— userDiscounts, which is a list (ASN.1 SEQUENCE OF) of elements of type UserDiscount (see

Table 61);
Table 60 — VolumeDiscount fields
Field name Data type/data description m/o
discountld DiscountId m
discountDescription UTF8String o
activationFee PaymentAmount o
timelnterval TimeInterval Q
relevantChargeObjects |List (ASN.1 SEQUENCE OF) of elements of type 0
ChargeObjectId
amountOfFee List (ASN.1 SEQUENCE OF) of records (ASN.1 SEQUENCE) 0
made of the following fields: minAmountOfFee, dis-
countLevel.
numberOfTrips List (ASN.1 SEQUENCE OF) of records (ASN.1 SEQUENCE) 0
made of the following fields: minNumberOfTxips, dis-
countLevel.

di

ad

thie discount.

ti)
di

relevantChargeObjectsis alist (ASN.1 SEQUENCE OF) of charge object identifiers which may d

be
el

ar
arn

diEcountld is an integer (ASN.1 Int2Unsigned) which shall be used to identify the discount.

countDescription is a text field which may optionally beused to describe the discount.

tivationFee, of type paymentamount, may optionally be used to specify the fee required t

melnterval, of type TimeInterval, may optiondlly be used to indicate the period of time
scount applies.

used to indicate the charge objects whi¢h shall be passed by for a billing detail to be cong
gible for the discount.

hountOfFee may optionally be used to indicate the minimal fee over which the discount is g
d the amount of the discountyItiis made of a record (ASN.1 SEQUENCE) of the following fielg

minAmountOfFee, of type paymentamount, which may optionally be used to specify thd
amount to be paid in,order to activate the discount;

discountLevel;, of type piscountLevel, which shall be used to indicate the amount of disd
arecord (ASNYI'SEQUENCE) made of the following fields:

— discountPercentage, of type 1NTEGER, which shall specify the percentage of the ta
diseounted, expressed as a number ranging from 0 to 1 000;

= ‘discountAggregation, which is a BooLEaN which may be used to indicate whether the

b activate

when the

ptionally
idered as

pplicable
s:

minimal
ount. It is

riff to be

discount

can be aggregated with other discounts.

numberOfTrips may optionally be used to indicate the minimal number of trips over which the
discount is applicable and the amount of the discount. It is made of a record (ASN.1 SEQUENCE) of the
following fields:

— minNumberOfTrips, of type 1nTEGER, which shall be used to specify the minimal number of trips

to be done in order to activate the discount;

— discountLevel, of type piscountLevel, which shall be used to indicate the amount of discount.
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Table 61 — UserDiscount fields

Field name Data type/data description m/o
discountld DiscountId m
discountDescription UTF8String o
userCategory UserCategory m
discountLevel DiscountLevel m

discountld is an integer (ASN.1 Int2Unsigned) which shall be used to identify the discount.

discountDescription is a text field which may optionally be used to describe the discount.

userCategory, of type Usercategory, shall be used to specify the category of users for which the

discount ppplies. The following categories are defined:
— genericDiscounted,

— servjceContractor,

— enforcementAgent,

— sanitaryOperator,

— disabledUser,

— officjalAuthority,

— fireBrigade.

discountlLevel, of type pDiscountLevel, shall be used toindicate the amount of discount.

6.7.4.4 |CurrencyConversionTable

The dataftype currencyConversionTable shallicontain a list of conversion rates that are applicable|in

cases where the toll context applies more than one currency for the calculation of the fees due. The

default currency is specified in the tariff table.

NOTE Additional currencies can dpply for particular user groups or for legal reasons.

Alternatiye currencies shall bé\specified individually per tariff class for the instances to which they

apply. In [cases where an altepnative currency is specified in data element tariff, an attribute of type

CurrencyfonversionTablé-shall be present.

Table 62 [indicates thecfields in the currencyconversionTable data type, which is formally defined |in

Annex A.
Table 62 — CurrencyConversionTable fields
Field name Data type/data description m/o
conversions List of records (ASN.1 SEQUENCE OF SEQUENCE) made of the fol- m
lowing fields: alternativeCurrency, conversionRate
currencyConversionTableVersion |vVersionAndvalidity (see Table 24) m

conversions shall contain a list of the applicable alternative currencies (of type AlternativeCurrency)
and the corresponding conversion rate (of type conversionRate) to the default currency (of type
DefaultCurrency) specified in the tariff table. The attribute conversions is made of the following fields:

— alternativeCurrency shall contain the currency code of the individual currency, according to

ISO 4217.
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— conversionRate of type INTEGER ranging from 0 to 232-1 shall provide the conversion rate between
the respective alternative currency and the default currency in the tariff table. The value shall be

givenin 0,000 1 units of the alternative currency compared to one major unit of the default currency.
The following formula shall apply:

Vac :VSC X rC
where:

V,. isthevalue in alternative currency;

V. isthe value in default currency;

re is the conversion rate.
EXAMPLE1 The default currency is specified as EUR. The alternative currency~is specified as|NOK. The
exchange rate assumed is NOK 7,677 1 = EUR 1. In this example, the value in the data element convergionRate is
76771.
EXAMPLE 2 The default currency is specified as EUR. The alternative €urrency is specified as HYF. A basic
fe¢ per charge unit for the particular tariff class is specified as EUR 0,415The value in the element ¢onversion
rate is set to 2 948 500. The calculated basic fee per charge unit in the alternative currency is HUF 32,433 5 (EUR
0,11 x 2948 500 x 0,000 1).

cy
in
6.

TH
m

T4

rrencyConversionTableVersion of type versionandvaiidity shall contain version and
formation for the attribute currencyConversionTable:

7.4.5 TariffClassDefinition

le data type TariffClassDefinition shall contain all valid combinations of the tariff detern;
hy optionally also contain information on,the validity period of the tariff determinants.

ble 63 indicates the fields in the rariffclassbefinition data type, which is formally d

Amnex A.

Table 63 — TariffClassDefinition fields

| validity

linants. [t

efined in

Field name Data type/data description m/o
tariffClasses List (ASN.1 SEQUENCE OF) of elements of type TariffClass m
tqriffClassDefinitionVersion |VersionAndvalidity m

dd
fie

terminants are applicable for the entire toll context including all toll context partitions.
lds‘f‘the type Tariffclass are specified in Table 64.

ta:EiffClasses shall contain a list of all valid combinations of the tariff determinants local vehjicle class,
time classdocation class and user class for a tariff class. Tariff classes and the specification of]

the tariff
The data

ta

iffClassDefimtionVersion shatt contaim version and vatidity imformation:

Changes in tariffs and/or class specifications that apply in the operational lifetime of toll contexts can,
for example, be applied the following manner (the following is a non-exhaustive list):

— applying the same tariff after a change in tariffs or class specifications, but using the version and
validity data elements in order to identify and specify respective changes in tariffs and classes;

applying a new tariff that was not used before the change in tariffs or class specifications and

specifying the tariff classes in a way that they include only those vehicle/location/time/us
effective after the change in tariffs or class specifications.
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Table 64 — TariffClass fields

Field name Data type/data description m/o

tariffClassid TariffClassId

tariffClassDescription |UTF8String

timeClasses List (ASN.1 SEQUENCE) of TimeClassId

m
0
localVehicleClasses List (ASN.1 SEQUENCE) of LocalvehicleClassId | m
0
0

locationClasses List (ASN.1 SEQUENCE) of LocationClassId

userClasses List (AQN 1 QF‘QI]FNFF') ofUscrClacssId Fa)

tariffClassld shall contain an unambiguous identifier of the tariff class within the toll contgxt

descriptipn.

tariffClagsDescription may optionally be used to provide a textual description of the tariff class.

localVehjcleClasses is a list (ASN.1 type SEQUENCE OF) of type Localvehicleclasgrg-that referendes

the vehicle's local parameters for tolling.

timeClagses is a list (ASN.1 type SEQUENCE OF) of type Timeclassid_that references the time

parametdrs for tolling.

locationClasses is a list (ASN.1 type SEQUENCE OF) of type LocationclassId that references the

location parameters for tolling.

userClasses is a list (ASN.1 type SEQUENCE OF) of type userctass1d that references user parametdrs

for tolling.

p

In cases Wwhere one of the optional elements timeClasses;locationClasses or userClasses is not present,

the respefctive tariff class shall be valid for all possibleszalues of this element.

EXAMPLE|1

EXAMPLE|2
32 and 206.

EXAMPLE|3
EXAMPLE|4

Class 45 apd Location Classes 2 and'5.and User Class 2.

6.7.4.6 |LocalVehicleClassDefinition

Tariff Class 56 is defined as the combination of Local Vehicle Class 23 and User Class 2.

Tariff Class 106 is defined as the combination of Local Vehicle Classes 23, 78 and 98 Time Clasdes

Tariff Class 87 is defined as User Class 1.

Tariff Class 202 is defihed as the combination of Local Vehicle Classes 156, 223 and 224 and Tife

The data|type Local¥ehicleclassDefinition shall contain all necessary data for specifying vehigle

classes that locally-apply to a toll context.

Table 65 |ndicates the fields in the 1.ocalvehicleClassbefinition data type, which is formally definpd
in Annex]A.
Table 65 — LocalVehicleClassDefinition fields
Field name Data type/data description m/o
localVehicleClasses List of (ASN.1 SEQUENCE OF) of elements of type LocalVehicleClass m
localVehicleClassVersion |VersionAndvalidity (see Table 24) 0

localVehicleClasses shall contain a list of fields of type L.ocalvenicleciass. Each field shall contain the
specification of one vehicle class. The data fields of .ocalvehicleclass are specified in Table 66.

localVehicleClassVersion of type versionandvalidity may optionally contain version and validity

information.

78
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Table 66 describes the Localvehicleclass type, which is formally defined in Annex A.

Table 66 — LocalVehicleClass fields

Field name Data type/data description m/o
localVehicleClassld LocalVehicleClassId m
localVehicleClassDescription [UTF8String 0
nominalVehicleParameters NominalVehicleParameters m
ordinalVehicleParameters OrdinalVehicleParameters o
priorityValue INTEGER o
localVehicleClassld shall contain a unique identifier for each local vehicle class.

EXAMPLE 1 Vehicle class 21 is defined as all trucks between 3,5 and 12 tons and having8-axles.

EXAMPLE 2 Vehicle class 107 is defined as passenger cars having 3 or 4 axles and€uro classes bettgr than 5.

EXAMPLE 3  To exempt vehicles with very low emissions from charges (e.g. in @ city charging schgme) these

Ve

In

the context of tariffs, vehicle specific parameters may have a\different nature. Vehiclge

hicles can be grouped into one vehicle class (e.g. 67), which is defined by allwehicles with euro class 6.

specific

pdrameters may be used as nominal scale parameters (nominalVehicleParameters) or ordjinal scale
pdrameters (ordinalScaleParameters). These attributes shall contain the description ¢f vehicle

pdrameters for each local vehicle class.

NOTE Depending on the toll context, some of the vehicle'‘parameters can be used in a different mfa

as

lo

nominalVehicleParameters of type NominalvehicleParameters shall contain the applicablg

ordinal scale parameter in one toll context and as nominal scale parameter in a second toll context.

nner, e.g.

calVehicleClassDescription may optionally conitain an additional description of the locpl vehicle
class

nominal

vehicle parameters for each local vehiéle class. The structure of the NominalvehicleParameters data

type is shown in Table 67 and is formally defined in Annex A.

oridinalVehicleParameters may optionally be used to list applicable ordinal vehicle parametgrs (value

rajnges) for each local vehicle class. The structure of the type ordinalvehicleParameters is

Tgble 68 and is formally defined in Annex A.

priorityValue may optienally be used to specify priority information to determine which vehi

is

splecifications). A value of 0 shall be used for the lowest priority level and a value of 255 shall

fo
m

valid in cases where more than one local vehicle class is applicable (e.g. due to overlappi

shown in

cle class
ng class
be used

I the highest'priority level. In cases where local vehicle classes overlap (one single vehicle f3lling into
bre thancorie vehicle class), the attribute priorityValue shall be present and the priority|values of
(plartially)~everlapping local vehicle classes shall have different values.

EXAMPLE 4  Vehicle class 45 is defined as all trucks having an overall length of 6,50 m to 12,50 . Priority

le

elfor this class is set ta 8 Vehicle class 46 is defined as all trucks h:\ving an gverall lnngt‘h of 800 m to 15,00

m. Priority level for this class is set to 5. In cases where a vehicle would fall into both classes, as it has a length of
10,65 m, it is grouped into vehicle class 45 as the priority level of class 45 is higher.

Table 67 — NominalVehicleParameters fields

Field name Data type/data description m/o
vehicleClasses List (ASN.1 SEQUENCE OF) of elements of type VehicleClass m
vehicleTrainAxles List (ASN.1 SEQUENCE OF) of elements of type INTEGER ranging from 0 to 15 0
euroValues List (ASN.1 SEQUENCE OF) of elements of type Eurovalue 0
copValues List (ASN.1 SEQUENCE OF) of elements of type Copvalue 0
engineCharacteristics |List (ASN.1 SEQUENCE OF) of elements of type EngineCharacteristics 0
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Table 67 (continued)
Field name Data type/data description m/o
vehicleCategoryType List (ASN.1 SEQUENCE OF) of elements of type VehicleCategoryType 0

vehicleClasses shall list service provider specific information pertaining to the vehicle.

NOTE VehicleClass can be structured as specified in EN 15509 if bilaterally agreed between the TC and

the TSP.

vehicleTrainAxles may optionally be used to list information regarding the number of axles of the

trailer and the tractor. The attribute shall be used as specified in ISO 14906.
euroValyes may optionally be used to list all valid euro emission classes for each local vehicleclass.

copValugs may optionally be used to list all valid information regarding CO, emissions<gr-each logal

vehicle clpss;

engineCharacteristics may optionally be used to list all valid engine characteristics (type of fuel for

power solirce) for each local vehicle class.
vehicleCategoryType may optionally be used to specify the types of vehiclés) The allowed values arg:
undefined categorytype,

handicappedPeople,

military,

polide,

roadMaintenance,

circysTruck,

mobileShopTruck,

truc

publicTransport

enfolrcementAgent,

ambulance,

fireBrigade,

officjalAuthority,

trucICarryingMilk,

CarryingTimber,

agriculturalVehicle,

bus,
mobileHome,

mobileCrane,

exceptionalTransport,

emperor
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Table 68 — OrdinalVehicleParameters fields

Field name Data type/data description m/o

vehicleLengthOverall List (ASN.1 SEQUENCE OF) of elements of type m
VehicleLengthOverallRange

vehicleHeightOverall List (ASN.1 SEQUENCE OF) of elements of type 0
VehicleHeightOverallRange

vehicleWidthOverall List (ASN.1 SEQUENCE OF) of elements of type 0
VehicleWidthOverallRange

vphi(‘]PFircfAYIPHpighf List (AQN 1 SEQUENCE OF) of elements nffvpp Io)
VehicleFirstAxleHeightRange

vehicleTractorAxlesNumber |List (ASN.1 SEQUENCE OF) of elements of type 0
VehicleTractorAxlesNumberRange

vehicleTrailerAxlesNumber |[List (ASN.1 SEQUENCE OF) of elements of type VehicleTrailerAxlesNum- 0
berRange

veghicleMaxLadenWeight List (ASN.1 SEQUENCE OF) of elements of type 0
VehicleMaxLadenWeightRange

vehicleTrainMaximum- List (ASN.1 SEQUENCE OF) of elements of type 0

Weight VehicleTrainMaximumWeightRange

ve¢hicleWeightUnladen List (ASN.1 SEQUENCE OF) of elements of type 0
VehicleWeightUnladenRange

veghicleWeightLaden List (ASN.1 SEQUENCE OF) of elements of type 0
VehicleWeightLadenRange

euroValue List (ASN.1 SEQUENCE OF) of'elements of type EurovalueRange 0

copValue List (ASN.1 SEQUENCE OF) of elements of type CopvalueRange 0

vehicleClass List (ASN.1 SEQUENCE:OF) of elements of type vehicleClass 0

cg2EmissionValue List (ASN.1 SEQUENCE OF) of elements of type Co2EmissionValueRarlge| 0

dieselEmissionValue List (ASN.1 SEQUENCE OF) of elements of type 0
DieselEmissiOnValueRange

exhaustEmissionValue List (ASN.ESEQUENCE OF) of elements of type 0
ExhaustBmissionValueRange

engineCharacteristics List.(ASN.1 SEQUENCE OF) of elements of type 0
EngineCharacteristicsRange

vehicleCategoryType List (ASN.1 SEQUENCE OF) of elements of type VehicleCategoryTyp9g 0

vehicleLengthOverall may optionally list the valid overall vehicle length ranges. The attribute shall be

uged as specified in1SO/TS 17573-3. It is made of the following fields:

— lowerLimit shall specify the lower limit of the overall vehicle length, in accordance with ISO 612.

The value,shall be expressed in dm, rounded to the next dm.
— upperkimit shall specify the upper limit of the overall vehicle length, in accordance with ISO 612.
The(value shall be expressed in dm, rounded to the next dm.

LhialallaiahiO) 11 3 1 1. Jd & Leat +l 1Lid 1 lLial Laialat Th
Vv IMICITTICIGINUVCT AT THIay " UptiUldiTy Ut USTUtU IS T HICT vVaITua U veET AT VETIICITIICTSIITU T d 1geS. e

attribute shall be used as specified in ISO 14906. It is made of the following fields:

— lowerLimit shall specify the lower limit of the overall vehicle heigth, in accordance with ISO 612.
The value shall be expressed in dm, rounded to the next dm.

— upperLimit shall specify the upper limit of the overall vehicle heigth, in accordance with ISO 612.
The value shall be expressed in dm, rounded to the next dm.

vehicleWidthOverall may optionally be used to list the valid overall vehicle width ranges. The attribute
shall be used as specified in ISO 14906. It is made of the following fields:

— lowerLimit shall specify the lower limit of the overall vehicle width, in accordance with ISO 612.
The value shall be expressed in dm, rounded to the next dm.
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— upperLimit shall specify the upper limit of the overall vehicle width, in accordance with ISO 612.
The value shall be expressed in dm, rounded to the next dm.

vehicleFirstAxleHeight may optionally be used to list the valid vehicle first axles height ranges. The

attribute

shall be used as specified in ISO 14906. It is made of the following fields:

— lowerLimit shall specify the lower limit of the vehicle first axles height, in accordance with ISO 612.
The value shall be expressed in dm, rounded to the next dm.

— upperLimit shall specify the upper limit of the vehicle first axles height, in accordance with ISO 612.

The ¥

vehicleT
attribute

— lowe|

— upperLimit shall specify the upper limit of the tractor axles.

vehicleT
shall be u

— lowe
— uppe

vehicleM

weight ranges including payload. The attribute shall be used as.specified in ISO 14906. It is made of t

following

— lowe|
valud

— uppe
valug

vehicleT
ranges off
the follow

— lowe|
with

— uppe
with

vehicleW
attribute

alue shall be nvprnccnd in Hm’ rounded tothe next dm

ractorAxlesNumber may optionally be used to list the valid tractor axles ranges| T
shall be used as specified in ISO 14906. It is made of the following fields:

rLimit shall specify the lower limit of the tractor axles.

sed as specified in ISO 14906. It is made of the following fields:
rLimit shall specify the lower limit of the trailer axles.
rLimit shall specify the upper limit of the trailer axles.

axLadenWeight may optionally be used to list the valid*maximum permissible total vehi

fields:

rLimit shall specify the lower limit of the vehicle weight, in accordance with ISO 1176. T
shall be expressed in 10 kg, rounded downto the next 10 kg.

rLimit shall specify the upper limit of the vehicle weight, in accordance with ISO 1176. T
shall be expressed in 10 kg, roundedidown to the next 10 kg.

rainMaximumWeight may optienally be used to list the valid maximum permissible weig
the complete vehicle train. The attribute shall be used as specified in ISO 14906. It is made
hing fields:

rLimit shall specify the-lower limit of the weight of the complete vehicle train, in accordan|
[SO 1176. The valué-shall be expressed in 10 kg, rounded down to the next 10 kg.

rLimit shall specify the upper limit of the weight of the complete vehicle train, in accordan|
[SO 1176. The value shall be expressed in 10 kg, rounded down to the next 10 kg.

[eightUnladen may optionally be used to list the valid nominal unladen weight ranges. T
shall'be'used as specified in ISO 14906. It is made of the following fields:

— lowe

he

railerAxlesNumber may optionallybe used to list the valid trailer axles.rdnges. The attribyte

rle
he

he

ht
of

Limit shall specify the lowerlimit of the vehicle unladen weight, in accordance with 1SQ 117

6.

The value shall be expressed in 10 kg, rounded down to the next 10 kg.

— upperLimit shall specify the upper limit of the vehicle unladen weight, in accordance with ISO 1176.
The value shall be expressed in 10 kg, rounded down to the next 10 kg.

vehicleWeightLaden may optionally be used to list the valid actual weight ranges of a vehicle. The

attribute

shall be used as specified in ISO 14906. It is made of the following fields:

— lowerLimit shall specify the lower limit of the actual vehicle weight, in accordance with ISO 1176.
The value shall be expressed in 10 kg, rounded down to the next 10 kg.

— upperLimit shall specify the upper limit of the actual vehicle weight, in accordance with ISO 1176.
The value shall be expressed in 10 kg, rounded down to the next 10 kg.
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euroValue may optionally be used to list the valid EURO emission class ranges of vehicles. The attribute

sh

all be used as specified in ISO 14906. It is made of the following fields:

— lowerLimit shall specify the lower limit of the EURO emission class range.

— upperLimit shall specify the upper limit of the EURO emission class range.

copValue may optionally be used to list the valid information regarding CO, emission ranges of vehicles.
It is made of the following fields:

lowerLimit shall specify the lower limit of the CO, emission range.

Ve

upperLimit shall specify the upper limit of the CO, emission range.

hicleClass may optionally be used to list service-provider-specific information ranges per

thie vehicle by specifying values for the following elements of the vehicleclass typeé:

cg
Eu

(s

in

lowerLimit shall specify the lower limit of the service-provider-specific information per
the vehicle.

upperLimit shall specify the upper limit of the service-provider-specific information per
the vehicle.

2EmissionValue may optionally be used to list the CO,, efiiission value ranges of ve
ropean toll contexts this attribute shall not be used and theattribute copValue may be use
be above). The elements of co2EmissionValue are of typ€)Ce2EmissionvalueRange, which is
ISO/TS 17573-3.

dieselEmissionValue may optionally be used to list information of diesel emission value

ve

€X
en
re,

hicles. This is of type pieselEmissionvalueRangeywhich is specified in ISO/TS 17573-3.

haustEmissionValue may optionally be used to specify information regarding differen
hission parameters, e.g. CO, HC, NOX, etc: This is of type ExhaustEmissionvalueRange, W
cord (ASN.1 SEQUENCE) made of the following fields:

emissionUnit, of type Emissienunit, which shall be used to indicate the unit used to me
diesel emitted particulates. It is’defined in ISO/TS 17573-3.

emissionCORange may gptionally be used to specify information regarding CO exhaust
value ranges. It is a récord (ASN.1 SEQUENCE) made of the following fields:

— lowerLimit Shall specify the lower limit of the exhaust emission value range.
— upperLimit shall specify the upper limit of the exhaust emission value range.

emissienHCRange may optionally be used to specify information regarding HC exhaust
valuexanges. It is a record (ASN.1 SEQUENCE) made of the following fields:

—\ 'lowerLimit shall specify the lower limit of the exhaust emission value range.

faining to

faining to

faining to

hicles. In
d instead
specified

ranges of

[ exhaust
rhich is a

asure the

emission

emission

— upperLimit shall specify the upper limit of the exhaust emission value range.

emissionNOXRange may optionally be used to specify information regarding NOX exhaust emission

value ranges. It is a record (ASN.1 SEQUENCE) made of the following fields:

— lowerLimit shall specify the lower limit of the exhaust emission value range.
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— upperLimit shall specify the upper limit of the exhaust emission value range.

— emissionHCNOXRange may optionally be used to specify information regarding HC and NOX
exhaust emission value ranges. The range shall be expressed in g/km in the attribute unitType. It is
arecord (ASN.1 SEQUENCE) made of the following fields:

— lowerLimit shall specify the lower limit of the exhaust emission value range.

— upperLimit shall specify the upper limit of the exhaust emission value range.

engineCharacteristics may optionally be used to list all valid ranges of engine characteristics (type
of fuel ot power source) for each localVehicleClass. It is of type EngineCharacteristics, defined [in
ISO/TS 17573-3.
EXAMPLE|1 A range defined with lowerRange = 3,5 t and upperRange = 12 t includes vehicles haying 7,5 t|in
the respedtive vehicle class.
EXAMPLE|2 A range defined with lowerRange = 3,5 t and upperRange = 12 t includes vehicles having exacfly
3,5 tin theg respective vehicle class. It excludes vehicles having exactly 12 t from the respective vehicle class.
vehicleCategoryType may optionally be used to specify the types of vehicles;
6.7.4.7 |TimeClassDefinition
The data fype TimeClassDefinition shall contain necessary definitiots for all time classes which apply
in the regpective toll context.
Table 69 describes the fields in the Timeclassbefinition typéwhich is formally defined in Annex A.
Table 69 — TimeClassDefinition fields
Fjield name Data type/data description m/p
timeClasdes List of records (ASN.1'SEQUENCE OF) made of the following fields: time- m
Classld, timeClassPescription, nominalTimeParameters, ordinal-
TimeParameters;priorityValue
timeClasgDefinitionVersion |versionAndvaltdity (see Table 24) 0
timeClasses shall contain a list (ASN.1 SEQUENCE OF) of the definitions of all the time classes that
apply in the respective toll contekt;
timeClagsDefinitionVersionof type versionandvalidity may optionally contain version and validity
information for the attribute timeClassDefinition.

Table 70 1

ndicates thefields in the Timec1ass data type, which is formally defined in Annex A.

Table 70 — TimeClasses fields

Fi¢ldname Data type/data description m/p
timeClassld TimeClassId m
timeClassDescription UTF8String 0
nominalTimeParameters |Record (ASN.1 SEQUENCE) made of the following fields: weekdays, dates, 0
classesSetExternally

ordinalTimeParameters |List of records (ASN.1 SEQUENCE OF) made of the following fields: week- 0
days, absoluteTimeOfDay, relativeTimePeriods, periodsInYear

priorityValue INTEGER ranging from 0 to 255 0

timeClassld shall contain a unique identifier for each time class specified in the attribute
timeClassDefinition.
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Each time class specification may be based on nominal scale parameters and/or ordinal scale
parameters. For each specified time class, at least one these attributes shall be specified and all absolute
time information in the attributes nominalTimeParameters and ordinalTimeParameters shall be
given in local real time. In cases where both attributes are present in the specification of an individual
time class, a Boolean or combination shall apply.

If, at a certain point in time, the conditions given in nominal parameters, the definitions given in ordinal
parameters or the definitions in both parameters are met, then the respective time class shall be active.

timeClassDescription may optionally contain an additional textual description of the time class.

nominalTimeParameters may optionally be used to list all necessary information of)gpplicable
nqminal time parameters for each time class. The type NominalTimeParameters is made of;

— weekdays of type INTEGER ranging from 0 to 7 may optionally list one or more days of th¢ week on
which the time class shall be applied (e.g. Monday and Friday). The value 0 shall'not be usgd.

—{ dates may optionally list (ASN.1 SEQUENCE OF) one or more particular.dates of type patgcompact,
on which the time class shall be applied (e.g. 2022-10-03 and 2022-06-18)-

— classesSetExternally is a list (ASN.1 SEQUENCE OF) of elements.of type 1NTEGER ranging|from 0 to
255 which may optionally be used to indicate one or more predefined time classes by external input
sources independently from the effective time class. If used, these special congestion tariff classes
shall be applied and shall overrule the time classes whichvwould apply based on other tfime class
determinants and the local time. The following values are/specified:

— congestionChargeLevell, which defines the special congestion tariff level 1. The functional
implementation of this value is up to bilatera) agreements;

— congestionChargeLevel2, which defines the special congestion tariff level 2. The functional
implementation of this value is up to bilateral agreements.

In|cases where one instance of the attribute nominalTimeParameters contains more than pne entry
(im one or more of the attributes weekdays, dates and externalSetClasses), this shall be urnderstood
as|a Boolean OR combination.

NOQTE This function can be used to overrule the time class (and tariff), which would apply basefl on other
tithe class determinants and thetlocal time. This function can be used in cases where there is a fully dynamic
copgestion charging scheme=In/such schemes, time classes (and tariffs) can be selected based on thg real time
traffic situation. The externalsource can, for example, be the back end or a DSRC device installed at th¢ roadside.

EXAMPLE1 A TC wants to run a toll scheme in which a particular expensive tariff is valid during|periods of
copgestion. Howeyer, the TC does not want to predefine the period of congestion as a fixed period, bjit to apply
thjs tariff only when real congestion is present. In periods of normal traffic, the predefined tariff (baged on the
predefined time.elass) is valid. If the traffic amount suddenly exceeds a certain limit, then the TC incfeases the
tariff to make use of the roads less attractive and keep the traffic demand at a lower level. In these|cases, the
special congestion tariff is applied by activating a new time class (classesSetExternally) that has highpr priority
compatred to the predefined time class.

imnralaig i

ordinalTFimeParameters may uptiunall_y be-tsedtotistal Te€essary informationof applibab e ordinal
time parameters for each time class. The data type ordinalTimeParameters is composed of the following
fields:

— weekdays may optionally list (ASN.1 SEQUENCE OF) one or more periods, each indicated by a couple
(ASN.1 SEQUENCE) of days of type weekday, during a week. The first day of the period shall be given
in the attribute startDay and the last day of the period shall be given in the attribute endDay. The
definition of this attribute is as for the nominalTimeParameters (see above);

— absoluteTimeOfDay may optionally list (ASN.1 SEQUENCE OF) one or more periods in time during
a day, each indicated by a couple (ASN.1 SEQUENCE) of days of type Time. Start times shall be given
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in the attribute startTime and end times shall be given in the attribute endTime. The Time data

type

is made of the following fields:

— hours of type 1nTEGER ranging from 0 to 23 shall contain the hours of the point in time;

— mins of type INTEGER ranging from 0 to 59 shall contain the minutes of the point in time;

— secs of type INTEGER ranging from 0 to 59 shall contain the seconds of the point in time.

— relativeTimePeriods may optionally be used to list (ASN.1 SEQUENCE OF) one or more time
periods. The lower limit of the time period shall be defined in the attribute minPeriod of ty

e

INTE
max

LER ranging from 0 to 216-1. The upper limit of the time period shall be defined in the attrihy
Period of type INTEGER ranging from 0 to 216-1. The values in both attributes shall be given

mml:[es,
— periodsInYear may optionally list (ASN.1 SEQUENCE OF) one or more periods of dayswithin a ye

each
ther
be gi

In cases
entry (in
periodsl

EXAMPLE
Priority l¢|

EXAMPLE|
to 245.

EXAMPLE
2022-12-2

EXAMPLE

EXAMPLE|
vehicle us

period indicated by a couple (ASN.1 SEQUENCE) of days of type pateCompact;-The first day
bspective periods shall be given in in the attribute startDay. The last dayef.each period sh
Ven in the attribute endDay.

where one instance of the attribute ordinalTimeParameters.-contains more than o
one or more of the attributes weekdays, absoluteTimeOfDay; relativeTimePeriods a
hYear), this shall be understood as Boolean AND combination.

2 Time class 23 is defined as valid on Monday to Friday between 08:00-10:00 and 16:00-18:
vel of this time class is set to 18.

3  Timeclass 178 is defined valid at 2022-12-27 and 2022-12-29. Priority level of this time class is

3 Incases where a toll context used time classes 23 and 178, as defined in the examples above, a
7 is a Tuesday, time class 178 is valid as it has the’higher priority.

4  Time class 18 is defined valid on Monday and Friday between 16:00 and 20:15.

5 Time class 221 is defined valid en'Saturday between 06:00 and 21:00 and only in cases where ]
s the toll service for less than 2 hours:

priorityValue may optionally be used*to specify priority information to determine which time clg
is valid in cases where more than-ene time class is active (e.g. due to overlapping class specification|
A value off 0 shall be used for the-Jowest priority level and a value of 255 shall be used for the highg

priority |
one time

vel. In cases where\time classes overlap (one specific point in time falling into more th
class), the attributé priorityValue shall be present and the priority values of (partial

overlapping time classes shall have different values.

6.7.4.8

The data
the respe

UserClassDefinition

Lype GserClassDefinition shall contain necessary definitions for all user classes that apply|
ctive toll context.

te
in

ar,
of
hl1l

he
nd

0.

et

he

ss
).

st
hn

y)

—

n

User classes may be used to specify different tariffs depending on particular characteristics of the user
of toll contexts. This data type supports differentiation of users according to their contracts and to the
number of passengers in the vehicles (high occupancy tolling - HOT).

Table 71 describes the fields in the userclasspefinition data type, which is formally defined in

Annex A.
Table 71 — UserClassDefinition fields
Field name Data type/data description m/o
userClasses List of (ASN.1 SEQUENCE OF) userClass m
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Table 71 (continued)
Field name Data type/data description m/o
userClassDefinitionVersion |vVersionAndvalidity (see Table 24) 0

userClasses shall contain a list (ASN.1 SEQUENCE OF) of the definitions of all user classes of type
UserClass (see Table 72) that apply in the respective toll context.

userClassDefinitionVersion is of type versionandvalidity and may optionally contain version and
validity information.

T4ble 72 indicates the fields in the userciass data type, which is formally defined in Annex?@,

Table 72 — UsercClass fields

Field name Data type/data description m/o
ugerClassld UserClassId m
ugerClassDescription UTF8String 0
contractTypes List of records (ASN.1 SEQUENCE OF) of type ContractTypes 0
miinimumNumberOfPassengers |ActualNumberOfPassengers )
priorityValue IntlUnsigned 0

ugerClassld shall contain a unique identifier for each user class.

ugerClassDescription may optionally be used to containan additional textual description of the user
class.

cantractTypes is a list of types of contract, defined by the type contractTypes, which may gptionally
bd used to list contracts that fall into the partieular user class. The contractTypes data type i§ made of:

— contractProvider, of type provider; shall identify the organization that issued thp service
rights given in the contract. The use and the specification of this attribute shall be according to
ISO/TS 17573-3.

— typeOfContract, of type ocTeET sTrRING, shall contain specific contract provider information
regarding the rules that apply to the contract. The use and the specification of this attribute shall be
according to ISO/TS 17573-3.

NQPTE1 Contract types are allocated by the service provider. It is up to the service provider to use [particular
coptract types to support certain TC-dependent user classes.

EXAMPLE1 Element contractTypes can support fee exceptions for fire brigades and police cars.

minimumNumberOfPassengers may optionally be used to indicate the threshold n@imber of
pgssengersin the vehicle, including the driver, for which the specified user class applies.

EXAMPLE 2 A value of minimumNumberOfPassengers can state the minimum occupancy of a yehicle for
whick’a discounted user class is qpp]ir‘nh]n (H{'\'T' type EEC qpp]ir‘afinnc)

NOTE 2  The attribute actualNumberOfPassengers can be generally used for passenger vehicles. It is not
intended to be used for vehicle types that are designed for the transportation of a larger number of passengers,
e.g. buses.

priorityValue may optionally be used to specify priority information to determine which user class is
valid in cases where more than one user class is active at a time. A value of 0 shall be used for the lowest
priority level and a value of 255 shall be used for the highest priority level. In cases where user classes
overlap (more than one user class being active at a point in time), the attribute priorityValue shall be
present and the priority values of (partially) overlapping time classes shall have different values.
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6.7.4.9 LocationClassDefinition

The data type LocationClassDefinition shall listall location classes that are applicable in the specified
toll context.

Table 73 indicates the fields in the LocationClassDefinition data type, which is formally defined in
Annex A.

Table 73 — LocationClassDefinition fields

Fretdmamme Datatype/datadescription It/
locationClasses List (ASN.1 SEQUENCE OF) of LocationClass m
locationClassDefinitionVersion |versionAndvalidity (see Table 24) 0

locationClassesisalist (ASN.1 SEQUENCE OF) of all applicable location classes defined asZiocationcClalss
data typdg which shall provide information on the characteristics of the specified location classes. The
Locationflass data type is made of:

— locationClassld of type LocationClass1d shall identify the location class.

9%
Q.

— locationClassDescription of type uTFsstring may optionally contain adescription of the specifi
locatjon class.

— locatlionType is an INTEGER ranging from 0 to 255 defined as €ocationType data type which mpy
optignally provide additional information on the type of the lecation (road) that is associated with
the lgcation class. The following values are specified:

=

otDefined, which specifies that the type of the lo¢ation is not specified.

=

ormalTollRoad, which specifies that the typ&'of the location is a normal toll road, where the
ormal toll fee rules apply.

—

— gpecialTollRoad, which specifies that the type of the location is a special toll road, where
gpecial toll fee rules apply.

wal

XAMPLE Mountain roads, where the maintenance cost is higher due to tunnels and bridges andl a
igher toll fee per km is levied.

=

— nonTollRoad, which speCcifies that the type of the location is not a toll road and hence, no tollihg
5 applied.

s

location(lassDefinitionVersion may optionally contain version and validity information.

6.8 ContractlssuerListAdu data structure

The contfactIssuerListadu data type is used by a TSP to provide a TC with contractual informatipn
about thejir issued OBE.

The contractIssuerListAdu CONtains the information about one type of OBE issued by a TSP for a given
toll domain of a TC.

NOTE1 Notall types of OBE issued by a TSP can be accepted in all toll domains or by all TCs.

NOTE 2  The inclusion of an entry in this list requires bilateral agreement between the TSP and the TC and can
require a prior test of the OBE.

When transferring this ADU, the value in the informationRecipientID field of the APCI shall identify a
valid entity (a null value is not permitted).

Table 74 indicates the fields in the contractIssuerListaAdu data type, which is formally defined in
Annex A.
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cantractlssuerList shall contain a list of entries of data type contractIssuerListEntry, €

in

CdntractIssuerListEntry, which is formally defined in Annex A.

vdrsionAndValidity shall specify the version number and the starting date,and time when {
CdntractlssuerList is considered valid.

The TSP shall provide one structure for each OBE type to be included. This means, for examp
TSP is using OBEs from different manufacturers for the same PAN, the TSP has to provide 3
CqntractlIssuerListAdus, one for each manufacturer identifiér.

a

aduldentifier shall contain an unambiguous identifier for the contractIssuerListadu (see’ 6.4

adtionCode may optionally be used to indicate the action associatedwith the specific ADU (sg

ISO 12855:

Table 74 — ContractIssuerListAdu fields

Field name Data type/data description m/o
aduldentifier Aduldentifier m
contractlssuerList List (ASN.1 SEQUENCE OF) m

ContractIssuerListEntry (see

Table 75)
versionAndValidity VersionAndvValidity (see Table 24) m
actionCode ActionCode 0

2022(E)

formation about contractual information of issued OBEs. Table 75 indicates the(fields of

Table 75 — ContractlssuerListEntry fields

Field name Data type/data description m/o
efcContextMark EFCCeRttextMark m
efcContextMarkVersion |INTEGER ranging from 0 to 255 0
equipmentClass INTEGER ranging from 0 to 215-1 m
manufacturerld INTEGER ranging from 0 to 216-1 m
uniquePartOfPan UTF8String m
typeOfEfcApplication UTF8String m
securityLével SecurityLevel m
acCrKeyReference IntlUnsigned m
authKeyReference IntlUnsigned m
validFrom VersionAndvValidity (see Table 24) m

D.4).
bntaining
lata type

he whole

e 6.2.5).

le, that if
series of

efContextMark shall contain the EFC context mark stored in the OBE issued by the TSP, which shall be

ag

efrCohtextMarkVersion may optionally be used to indicate the version of the EfcContextMar

cepted by the TC.

k.

: Fwall 11 — 1 : PR | - AN | ARE h] W IS oV a N |
ed UIPIITIITUIASS SIIdIT COIILAIIT LIIE CUUIPIIICIIU CIdSS d5 SLUTCU LT UIC UDL dITU SPECHICU TIT 10U I

4906.

manufacturerld shall contain the manufacturer ID as stored in the OBE as specified in ISO 14906.

uniquePartOfPan shall contain the significant digits of the PAN to identify the issuer. This may vary
based on the issuer.

EXAMPLE

six or even more digits to uniquely identify their PANs.

One issuer’s PANs are identified based on the first four characters, while other issuers six require

typeOfEfcApplication shall specify the EFC application to use for the specific context mark (e.g.
EN 15509, GNSS, PISTA, UN], etc.).
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securityLevel shall specify the security level to use for the specified EFC application according to the
definition in Table 76 based upon EN 155009.

Table 76 — SecurityLevel

Field name |Data type/data description
0 No use of access credentials
1 Security level 1
2 Security level 2
3-127 Reserved for future CEN and ISO use
128 - 255 Reserved for private use

acCrKeyReference shall specify the number of the key in the keyset to use for access credentials.
authKeyReference shall specify the number of the key in the keyset to use for TSP authenticator.

validFrom shall specify the version number and the starting date and time from whi¢h the informatipn
is considgred valid.

6.9 ExceptionListAdu data structure

The ExceptionListadu data type can be used by the TSP to provide-gither a response to a request for
a specifiqversion of an exception list by a TC or as a push ADU if amupdated exception list is availablg.

When trgnsferring this ADU, the value 0 in the informationRecipientld field of the APCI has the
special meaning of indicating that the ADU is intended for more than one recipient. If the value of bgth
the CountryCode and the Issuerldentifier fields of informationRecipientld are zero, the PDU is meant|to
be sent tg all connected entities. If only the value of theIssuerldentifier is zero, the PDU is meant to pe
sent to al| entities of the stated country.

Table 77 Indicates the fields in the ExceptionListadu data type, which is formally defined in Annex A|

Table 77 — ExceptionListAdu fields

Figld name Data type/data-description m/¢
aduIdenti|fier Aduldengitier m
exceptionlListVersion ExceptienlListVersion m
exception|ListType ExceptionListType m
exceptionalidityStart ([ GeneralizedTime o
exceptionValidityEnd GeneralizedTime o
exception|ListEntries List (ASN.1 SEQUENCE OF) of fields of type ExceptionListEntry m
actionCode ActionCode o
aduldentifier shall contain a unique identifier for the ExceptionListadu (see 6.2.4).

exceptionListVersion shall contain a version number, which will be incremented with each version of
the exception list.

exceptionListType shall be used to indicate the type of exception list. Possible values of the
ExceptionListType data type are just means to differentiate lists. Bilateral agreements or further
specifications are needed to specify the exact semantics for each list type, e.g. for EETS. However, the
following values of the exceptionListType are specified:

— blackListFull, which lists all users for which the TSP temporarily or permanently rejects
responsibility;

— whiteListFull, which lists all users for which the TSP accepts responsibility;
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discountedListFull, which lists all users that are entitled to discounts. The means to apply these
discounts and their amounts are subject to bilateral agreements and are out of the scope of this

document;

blackListIncremental, which provides an incremental update of list of users for which TSP

temporarily or permanently rejects responsibility;

whiteListIncremental, which provides an incremental update of list of users for which TSP accepts

responsibility;

discountedListincremental which prnvir‘]nc anincremental npdafn oflistof usersthatare entitled

€X
(S

€X

€X

ad
S€]

to discounts.

ceptionValidityStart may optionally be used to specify a point in time in the futuréfrom 1
ception list is valid.

ceptionValidityEnd can optionally be used to specify an expiry date and time, for the exce

ceptionListEntries shall be used to specify the TSP’s exceptions. Tablé.78 explains the
ceptionListEntry data type, which is formally defined in Annex A.

tionCode may optionally indicate the action associated with the specific ADU (see 6.2.5), e.
nding, revocation, adjustment, etc. The following values are specified for the exceptionList4

send, which specifies a normal (typically, initial) sending of the exception list data.
revoke, which specifies that the previously sent exception list data has been revoked.

adjust, which specifies an adjustment of the prewviously sent exception list data.

Table 78 — ExceptionListEntry fields

which the

tion list.

fields of

c. normal
\du:

Field name Data type m/o
userld UserId m
statusType ExceptionListStatusType 0
reasonCode List (ASN.1 SEQUENCE OF) of fields of type m
ExceptionListReasonType
entryValidityStart GeneralizedTime o
entryValidityEnd GeneralizedTime o
nominatVehicleParameters |[NominalVehicleParameters 0
ordinalVehicleParameters |OrdinalVehicleParameters 0
actionRequested ExceptionListActionType 0
efcContextMark EfcContextMark o
mediaProviderld Provider 0
applicableDiscounts List (ASN.1 SEQUENCE OF) of records 0
(ASN 1 SEQUENCEY aftha follawriinag fialdc:
ASNASEQUENCE)of the-followingfields:
discountld, proofDocuments

userld shall contain the identifier of the user related to the entry. The data structure of the type user1d

is

specified in Table 6.

statusType may optionally be used to indicate the limitation to which the user is subject in the related
toll domain. The following values are specified for data type ExceptionListStatusType:

allApplications, which means that the user is blocked for all possible applications;

— locallyBlocked, which means that the user is blocked for the TC receiving the information;
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— blockedForSchemesRequiringOdometer, which means that the user is blocked for all tolling
schemata requiring an odometer;

noLimits, which means that the user is not blocked for any application.

reasonCode shall specify a list of the reasons for the insertion of the user in the specified list in the
related toll domain. The following values are specified for data type ExceptionlListReasonType:

92

notToBeDisclosed, which indicates that the reason is not disclosed.

obeDeactivated, which indicates that the OBE has been deactivated.

obel
temy

susp
to th

lateH
noP3
cont

whit

5Stolen, which indicates that the OBE has been stolen.
oraryTechnicalProblem, which indicates that the OBE has temporary technical problems,

icionOnTechnicalManipulation, which indicates suspected technical manipulation relat
e user/OBE.

ayment, which indicates that the payments of the user are late.
yment, which indicates that the payments of the user were not made-
FactHolderInsolvent, which indicates that the contract holder is'insolvent.

pListedUser, which indicates that the user is white listed. This value shall not be used if t

exception list type is blackListFull or blackListIncremental;

suOg
suTe

cont
OBE

cont
has

obeN
obel
obeN
obe(

obeR
conty

obeR

tOut, which indicates that the user optioned out of this toll domain.
mporalSuspension, which indicates that the user requested temporal suspension.

FactClosedByTSP, which indicates that the\contract of the user is closed by the TSP and t
nas not yet been returned.

FactClosedBySU, which indicates-that the contract has been closed by the user and the O
ot yet been returned.

otValid, which indicates that'the OBE is not valid.
sLost, which indicates that the OBE is lost.
onExistent, which-indicates that the OBE was not provided by the TSP to the user.

nStock, which indicates that the OBE is in stock and has not yet been assigned by the TSP.

eturnedEndOfContract, which indicates that the OBE has been returned after the end of

act.

eturnedMalfunction, which indicates that the OBE has been returned due to malfunction.

9%
Q.

suspicionOnUseOfJammingDevice, which indicates that a suspicious usage of a jamming device
had been detected;

iccWhiteListedUser, which indicates that the user is whitelisted for using the associated ICC. This
value shall not be used if the exception list type is blackListFull or blackListIncremental;

iccNotValid, which indicates that the associated ICC is (no longer) valid;

iccIsStolen, which indicates that the associated ICC has been stolen;

iccIsLost, which indicates that the associated ICC has been lost;
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iccNonExistent, which indicates that the associated ICC has not been produced by the media

provider;

iccOnStock, which indicates that the associated ICC has not been issued yet by media provider;

iccReturnedEndOfContract, which indicates that the associated ICC has been returned due to end

of contract;

iccReturnedMalfunction, which indicates that the associated ICC has been returned due to

malfunction;

(21

en
d3
dd
ex

ng

the vehicle that is related to the user referenced by the data element userld. The data str

I\fe

oI

ranges) of the vehicle that is related to the user referenced by the data element userld.

st

ad

thie TC. The following values are specified:

ef

iccNoPayment, which indicates that there is no payment associated with the associated |CC;

discountedUser, which indicates that the user is eligible to discounts.
tryValidityStart may optionally be used to indicate a point in time from which.the‘entry is

tryValidityEnd may optionally be used for ExceptionListType discountedList to indicate
teand time forthe entry.entryValidityEnd shall notbe used for any other ExcéptionListTypé
viations or conflicts with the similar fields on the ExceptionListAdu level (exceptionValidit
ceptionValidityEnd, respectively) shall be clarified by bilateral agrééments between TC ar

pminalVehicleParameters may optionally be used to speciff the nominal vehicle par3

minalvehicleParameters iS shown in Table 67 and is formally defined in Annex A.

dinalVehicleParameters may optionally be used to:specify the ordinal vehicle parametg

Fucture of ordinalvehicleParameters is shown infable 68 and is formally defined in Annex

valid.

An expiry
. Possible
yStart or
d TSP.

meter of
ucture of

irs (value
The data
LA,

tionRequested may optionally be used to indicate an action the TSP requests to be carried out by

rejectObe, which indicates thatthe OBE shall be rejected. This value shall notbe used ifthe
list is of type whiteList or discountedList;

invalidateObe, which indicates that the black list bit shall be set by the TC. The usage of
is allowed, if supported by the TC. It shall not be used if the exception list is of type wh
discountedList;

acceptObe, which(ihdicates that the OBE shall be accepted. This value shall not be u
exception list is«oftype blackList;

removeObe; which indicates that the OBE shall be removed. This value shall not be u
exceptionlist is of type whiteList or discountedList;

removeUserld, which indicates that the user has to be removed from the specified list.

cContextMark may optionally specify the EFC context in the OBE that is related to the exd

S

pxception

this value
iteList or

bed if the

sed if the

eption. It

mead ac oo £iad 3 ICA/TC 17072 D
[o s o are y are pare

1A 1 £3 3
armr ot oSttt a sSSPt O T ooyt

mediaProviderld may optionally identify the provider of the media when the exceptionListType has
the value “ICC”. It shall not be used otherwise.

applicableDiscounts may optionally be used to associate the user with a list of discounts. It is a list of
records, each made of the following fields:

discountld, of type piscount1d, which shall indicate the discount;

— proofDocuments, of type ocTET sTRING, which may optionally be used to attach documents (e.g.

PDF files, pictures, etc.) in support of the eligibility of the user to the identified discount.
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6.10 ReportAbnormalObeAdu data structure

The Reportabnormalobeadu data type can be used by the TC to report an abnormal detected OBE
behaviour either in a response to a request from the TSP or as a push ADU when abnormal OBE
behaviour is detected.

When transferring this ADU, the value in the informationRecipientID field of the APCI shall identify a
valid entity (a null value is not permitted).

Table 79 indicates the fields of the rReportabnormalobeadu data type, which is formally defined in

Annex A.
Table 79 — ReportAbnormalObeAdu fields
Field name Data type/data description m/p
aduldentifier Aduldentifier m
userld UserId m
dateandTjime GeneralizedTime m
efcContextMark EfcContextMark o
abnormallDBEReasonCode |List of records (ASN.1 SEQUENCE OF SEQUENCE) of the‘following fields: m
abnormalObeReasonCode, additionalInformation.

tollEventld TollEventId o
actionCode ActionCode o

aduldent

userld s}

behaviou

dateand]

efcConte

(OBU) as

abnormd
of a codd

Abnormal
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reas
obel
obel

exan]

user

KktMark may optionally be used to specify the EFC context mark related to the on-board uj

ifier shall contain an unambiguous identifier for thekRéportedabnormalobeadu (see 6.2.4).

jall contain the user identification as recorded by the TC’s equipment for which an abnorm
I is reported. See Table 6 for the definition of:Uger1d.

[ime shall contain the date and time of the 'detection of the abnormal behaviour.

read by the TC equipment.

10beReasonCode shall contain a list of reasons, each defined as a record (ASN.1 SEQUENC
of type abnormalobeReafoncCode and an optional text description of type uTrgstring. T
bbeReasonCode can takelthe following values:

bnNotToBeDisclosed, when the TC does not specify the reason;

sDefect, whentthe TC detected a defect in the OBE;

ple, bad‘transaction behaviour);

ShowsFraudBehaviour, when the TC detected a fraudulent behaviour of the user specified|i

al

hit

E)
he

sNotWorkingProperly, when the TC detected an OBE which shows incorrect functioning (flor

user

d

userShowsViolatingBehaviour, when the TC detected a behaviour violating local rules of the user
specified in userld.

licensePlateDifferenceBetweenObeAndVehicle, when the TC detected a difference between the
declared licence plate in the OBE and the actual licence plate as externally shown.

numberOfAxlesMismatch, when the TC detected a difference between the declared number of
axles in the OBE and the actual number of axles as externally shown.

euroEmissionCategoryProofMissing, when the TC cannotvalidate the declared emission category.
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declared

engineCharacteristicsProofMissing, when the TC cannot validate the declared engine

characteristics.

engineCharacteristicsMismatch, when the TC detected a difference between the declared engine

characteristics in the OBE and the recognized engine characteristics.

co2EmissionValueProofMissing, when the TC cannot validate the declared CO, emissions.

ad

6.

co2EmissionValueMismatch, when the TC detected a difference between the detl
emissions in the OBE and the recognized CO, emissions.

obeMissingOnWhiteList, when the OBE is not included in a white list.
obeOnBlacklistButTolling, when the OBE is blacklisted, but it is tolling.

vehicleWeightMismatch, when the TC detected a difference between-the declared vehic
in the OBE and the recognized vehicle weight.

history of entry in a closed system.

transactionsFromMultipleObe, when the TC recogniZed an OBE participating in|
transaction at the same time with another OBE. For example, this can happen when a use
multiple contracts and multiple OBEs on board of a vehicle passes through a tolling point v
than one OBE active.

obeDeclaredVehicleClassNotAllowed, whenithe TC recognized a declared vehicle class
OBE) not valid or not allowed, for example;a‘truck travelling in a day when trucks are ng
to circulate in the road network.

missingUserldInUserlist, when the*TC received a charge report of an OBE or Userld, res
that was not communicated in the exceptionListAdu to the TC.

chargeReportDeliveredTooLate, when the TC received a charge report of an OBE ¢
respectively, that was notprovided in due time. The maturity of charge reports is based of]
agreements between tHe T'C and the TSP.

velocityAccuracy/( when the TC detected by means of OBE locations recognition a
abnormality inhe vehicle’s speed. For example, an impossibly short time or a suspicid
time betweendn entry and an exit in a closed system.

tionCode may optionally be used to indicate an action associated with the specific ADU (se

11 TellDeclarationAdu data structure

ared CO,

le weight

obeAtExitStationWithoutEntryStation, when the TC recognizédyan OBE at an exit station with no

a DSRC
" who has
vith more

(from the
t allowed

pectively,

r Userld,
| bilateral

possible
usly long

e 6.2.5).

TH

e FollDeclarationAdu data type can be used by both the TSP and the TC either in

response

to a request to receive toll declarations or as a push ADU when toll declarations are available to be
transferred. When transferring this ADU, the value in the informationRecipientID field of the APCI

sh

all identify a valid entity (a null value is not permitted).

Table 80 indicates the fields of the tol1Declarationadu data type, which is formally defined in Annex A.

Table 80 — TollDeclarationAdu fields

Field name Data type/data description m/o
aduldentifier Aduldentifier m
tollDeclarationld |TollDeclarationId o
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Table 80 (continued)
Field name Data type/data description m/o
chargeReport List (ASN.1 SEQUENCE OF) of records of type ChargeReport m
actionCode ActionCode 0

aduldentifier shall contain a unique identifier for the Tol1peclarationadu (see 6.2.4).

tollDeclarationld may optionally be used to uniquely identify the toll declaration within the generating
entity. It is made of the following fields:

— issuerld of type provider (imported from ISO/TS 17573-3) shall contain the identificationef|the
entity that generates the toll declaration;

— declgrationld of type 1nTEGER ranging from 0 to 263-1 shall contain the unique within’the entity
identified by issuerld.

The folloyving rules shall apply for tollDeclarationld:
— IftollDeclarationIDis used, the field declarationld shall contain the samevalue as in aduldentifier.
— Ifissperld differs from the apduOriginator, the tollDeclarationld shall‘be specified.

chargeReport shall list charge data records of type chargereport, which is described in Table 81 ahd
is formally defined in Annex A.

actionCode may optionally be used to indicate an action associated with reception of the specific AQU,
(see 6.2.4)).

Table 81 — ChargeReport fields

Field name Data type/data description m/o
obeld ObeId o
vehicleLPNr VehicleLicendePlateNumber o
paymentl{ieans PaymentMeans o
servicePrpviderContract EfcCoptextMark m
tollContext Provider o
chargeReportFinalRecipient  |Pxaovider o
timeOfReport GeneralizedTime o
reportPerfiod Record (ASN.1 SEQUENCE) of the following fields: beginOfPeriod, 0
endOfPeriod
appliedTdllContextVersion VersionId o
usageStatlementList List (ASN.1 SEQUENCE OF) of records of type UsageStatement m
sumVatFdrTHisSession PaymentFee o
chargeReportCounter INTEGER ranging from 0 to 263-] 0
mileage Distance o
listOfCccContainers List (ASN.1 SEQUENCE OF) of attributes of type DsrcbData 0
frontEndVersion FrontEndVersion o

obeld may optionally be used to identify the OBE (see 6.2.6).

vehicleLPNr may optionally be used to specify the claimed licence plate of the vehicle.

paymentMeans may optionally be used to specify the personal account number and the validity of the

payment means of the user.

96
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serviceProviderContract shall contain provider-specific information regarding the contract and the
context version of the contract to which the charge report data pertain.

tollContext may optionally be used to indicate the toll context to which the charge report relates.

chargeReportFinalRecipient may optionally be used to identify the entity which is the final recipient
of the charge data. This field can be used within chargeReport and within usageStatement, which
is part of the chargeReport. To avoid inconsistencies, it is recommended to use it once either within
either chargeReport or within usageStatement.

aport was

reportPeriod may optionally be used to indicate the time period covered by thé)charge report.
The period data type is defined by the date and time of its beginning and of it end, both of type

GeneralizedTime.
appliedTollContextVersion may optionally be used to specify the version of the charge data.

ugageStatementListis a list (ASN.1 SEQUENCE OF) of records that contaih.all usage statements of type
UgageStatement. The UsagesStatement data type is shown in Table 82 andis formally defined inf Annex A.

sumVatForThisSession may optionally be used to specify the aggregated VAT for all|the fees
communicated in the respective charge report.

chargeReportCounter may optionally be used to enumerate the charge report. This coupter shall
be incremented after compilation of a charge report, facilitating distinction between differept charge
reports. In the case of overflow, the counter shall restart at 0. The values of chargeReportCoyinter are
dgtermined for each OBU separately; there is no correlation (nor uniqueness) between different OBUs.

mjleage may optionally be used to contain thereading of an internal mileage counter. The coujnter shall
start at 0 for a new OBE and be continuously incremented while the OBE is active; the coupter shall
restart from zero in case of overflow (i.e. when reaching the maximum value).

listOfCccContainers may optionally-be'used to provide a list of OBU-related data of type psrdpata. The
ddta type psrcbata is shown in Table 103.

NQTE1 Data contained inv\listOfCccContainers can also be transferred using the| element
ligtOfDSRCUsageData withinthe type UsageStatement.

frontEndVersion mayloptionally be used to specify GNSS Front-End information of the OBE that was in
ogeration in the context of the generated charge report. It is made of the following fields:

— frontEndSWWVersion of type uTF8string which shall contain software version informatiqn;

— frontEndHW Version of type urrsstring which shall contain hardware version informatjon.

Table 82 — UsageStatement fields

Field name Data type/data description m/o
usageStatementld Int2Unsigned o
tollContext Provider o
chargeReportFinalRecipient Provider o
aggregatedFee AggregatedFee o
sumVat PaymentFee o
aggregatedSingleTariffClassSes- |AggregatedSingleTariffClassSession 0
sion
listOfChargeObjects List (ASN.1 SEQUENCE OF) of fields of type DetectedChargeObject 0
listOfDsrcUsageData List (ASN.1 SEQUENCE of) of fields of type DsrcUsageData 0
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Table 82 (continued)

Field name Data type/data description m/o
listOfRawUsageData ListOfRawUsageData o
noUsage BOOLEAN o
additionalUsagelnformation OCTET STRING o
costCentre UTF8String o

usageStatementld may optionally be used to uniquely identify the usage statement.

tollConte¢xt may optionally be used to identify the toll context the usage statement relates.

chargeReportFinalRecipient may optionally be used to identify the entity which is the finalmecipignt
of the uspge data. This field can be used within chargeReport and within usageStatement, which

— timePeriodCovered of type Period shall contain the time period covered by the usage statementt.

— feeExclVat of type paymentFee (imported from ISO/TS 17573-3) shall contain the total amount
of fe¢ excluding VAT that is covered by the usage statement within the time period indicated py
— sumVat of type paymentFee may optionally be used to specify the aggregated VAT covered by the

sumVat pay optionally be used to specify the aggregated VAT for the fees communicated in the usage

idn,
nt
efkc.

age e hn
OBU which may be used for the calculatlon of the tariff covered by the usage statement The data type is
shown in Table 83 and is formally defined in Annex A.

noUsage may optionally be used for the transmission of empty usage statements.
NOTE 2  The field noUsage can be useful in situations where, for example, an agreement between the TC and
the service provider requests that UsageStatement be delivered at given times, even when there is no usage data

to communicate.

additionalUsagelnformation may optionally be used to provide additional information regarding the
usage statement. Usage of this attribute is based on bilateral agreements between the TC and TSP.
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costCentre may optionally be used to provide textual information useful for splitting the costs of a

single journey into more cost centres.

Table 83 — ListOfRawUsageData fields

Field name Data type/data description m/o
rawDataList List (ASN.1 SEQUENCE OF) of records of type MeasuredRawData m
currentTariffClass TariffClassDescription 0
vehicleDescription VehicleDescription 0
rawDatalList shall be used to provide the data as measured by the positioning capabilities of the OBE.
The data type MeasuredRawData is a record (ASN.1 SEQUENCE) of the following optional| fields, of

which at least one shall be specified:

— measuredPosition of type aAbsolutePosition3d may optionally be used to“specify the measured

position data of the OBE. The position data shall be specified by using the fi€lds longitude]
and, optionally, altitude. If the field altitude is used, its default unit is metre.

— timeWhenMeasured of type GeneralizedTime may optionally be used to indicate the datg
at which the position was measured.

latitude

and time

— additionalGnssData of type ocTET sTRING may optionally be (i5ed to provide additional information

delivered by the GNSS modules or chipsets. Possible formatsinclude butare notrestricted t
independent exchange format (RINEX[13]), additionakdata in the format defined by the
Marine Electronics Association (NMEA) 01831141, or data in proprietary binary formats pr
several kinds of satellite positioning modules or chipsets.

cyrrentTariffClass may optionally be used to provide all necessary information for detern
tariff class to compute the tariff based on the-irteasured position data. The currentTariffC
shiall be used as specified for the data type AggregatedsingleTariffClassSession.

D receiver
National
bvided by

ining the
lass field

vehicleDescription may optionally bevused to provide all vehicle specific information for the

calculation of the tariff. The vehicleDescription field structure shall be used as specified fof the data
type AggregatedSingleTariffClags$ession.

6.12 BillingDetailsAdu data structure

6.12.1 General

The BillingDetai¥sadu datatype can be used by both the TSP and the TC either in response tola request
to[receive unsentbilling details or as a push ADU when billing details are available.

Whhen tran$ferring this ADU, the value in the informationRecipientld field of the APCI shall jdentify a
valid entity (a null value is not permitted).

Tqble,84 indicates the fields of the Bil1lingDetailsadu data structure, which is formally defined in
Armrex A

Table 84 — BillingDetailsAdu fields
Field name Data type/data description m/o
aduldentifier Aduldentifier m
billingDetailsInfo BillingDetailsInfo o
tollContext Provider m
userld UserId 5
paymentMeans PaymentMeans o
99
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Table 84 (continued)
Field name Data type/data description m/o
relatedBillingDetails |Selection (ASN.1 CHOICE) between an AduIdentifier and BillingDetailsInfo to 0
reference to another BillingDetailsAdu
period Period o
billingDetailsAmount | PaymentAmount m
usage Record (ASN.1 SEQUENCE) of the following fields: tollcontextName, costCenter, | m
usageList
refTollDeflaration Record made of selections (ASN.T SEQUENCE OF CHOICE) between 0
Aduldentifier and TollDeclarationId to reference to one or more TollDecla-
rationAdus
paymentReference |UTF8String 0
usagelnfdrmation BillingDetailsUsageInformation 0
actionCode ActionCode o

aduldentifier shall contain a unique identifier for the Bi11ingbetailsadu (see 6:2.4).

billingDetailsInfo may optionally be used to identify the billing details. The-B¥11ingbetailsInfo type
is made of the following fields:

— issuerld, of type provider, which shall identify the issuer of the billing details;

EXAMPLE In tolling systems where multiple TCs are present, it is not uncommon that smaller TCs consocigte
in clusterq in order to reduce live expenses. The cluster organization dcts as originator for all ADUs to be sent by
their assofiates. If the cluster organization uses an external seryice centre for running the back-office system,
a BillingDgtailsAdu sent by that centre will carry as issuerld:the’identifier of the actual TC, as originator the
cluster organization identifier, and as sender the service centre‘identifier.

— billi;rgDetailsNum, of type INTEGER ranging from 0 to 203-1, which shall uniquely identify the
billin[g details within the issuerld.

— datepPfService, of type GeneralizedTing, which may optionally be used to indicate the date and
time pt which the billing details were(issued.

— billingDetailsReference, of type\uTrgstring, which may optionally be used to transfer textyal
information in a field of a maximum length of 32 octets.

tollCont¢xt shall contain the inique identifier of the toll context to which the billing details are relatgd.
The semdgntics of this field are/further explained in the description of usage field.

userld mlay optionally-be’used to identify the service user to whom the billing details shall be charged.
See 6.2.6for details:

paymentMeansmay optionally be used to specify information related to the user’s account.

of

illingDetails may optionally be used to identify previously issued billing details by means

period may optionally be used to specify the period of time to which the billing details are related.

billingDetailsAmount shall contain the sum of all fee-related elements in the usage field, their
associated VAT rate and currency. This requires that the field usage only refers to records with the same
VAT rate and the same currency. Separate billing details ADUs shall be used if any VAT rate or currency
differs. The paymentamount data type is made of a record (ASN.1 SEQUENCE) with the following fields:

— paymentFeeAmount, of tpe INTEGER ranging from -263 to 263-1, which indicates the amount.

— paymentFeeUnit, of type payunit, which indicates the currency and the unit of that currency to be
used.
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— vatRate, of type InTEGER ranging from 0 to 10000, which may optionally be used to indicate the VAT

rate in 0,01 %.

usage shall be specified to provide extended information about the usage of tolling objects by the user.
The usage field is a record (ASN.1 SEQUENCE) of the following fields:

— tollContextName, of type uTrF8string, which may optionally contain the name of the toll context.

costCenter, of type UTF8string, which may optionally contain the name of the cost centre for this

billing details ADU.

usagelist, of type usageList, which may optionally contain detailed information on how t
details have been generated. As the UsageList data type varies according to the differen
toll context, its structure is explained separately in 6.12.2.

he billing
L types of

refTollDeclaration may optionally be used to identify a previously issued tolk-déeclaration ADU by

m
dg

P4

aqg
bi

Th
co

Th

bans of either (ASN.1 CHOICE) its aduldentifier or its TollDeclarationld, to which the presg
tails ADU is associated. The meaning of this association is not specified inthis document.

ymentReference may optionally contain a text to relate the billing details to a payment;

tionCode may optionally be used to indicate specific actions to'be pursued by the receiy
lingDetailsAdu (see 6.2.5).

.12.2 UsagelList data type

le UsageList data type is a record (ASN.1 SEQUENCE} of fields which may be of different
vering all possible types of toll domains a user wilkbe billed according to the specified billiq

le UsageList data type is described in Table 85\arid formally specified in Annex A.

Table 85 — UsagelList fields

ent billing

rer of the

types, so
g details.

Field name Data type/data description m/o
Selection (ASN.1;€CHOICE) among the following fields forSectionedRoads, for-
ugageListEntry TravellingInArea, forStayingInArea, forCordonCrossings, freeTextDetail, m
forMeshedSystem, noUsageDetails
List (ASN.1 SEQUENCE OF) of records (ASN.1 SEQUENCE) of fields of the fol-
includedDiscounts lowing'types: LanguageID, UTF8String, DiscountId, PaymentAmount, 0
PiscountQualifier
usagelnformation List (ASN.1 SEQUENCE OF) of fields of type BillingDetailsUsageInformati¢n| O
ugageListEntfy-shall be used to specify the type of tolling characteristics related to the spedific entry
arld is a selection (ASN.1 type CHOICE) among:
— forSectionedRoads, where information on the entry, intermediate traversed and exif sections
are given. For each section, the charge objects used to detect the usage may be further|qualified
as phycir‘n] nhjpr‘fc (p g gnnfripc) Qr r‘nmpnfpd values._The forSectionedRoads is a record (ASN_l

SEQUENCE) of fields that are detailed in Table 86.

forTravellinglnArea, where the distance travelled in areas and optionally the time spent in areas
are specified. The forTravellingInArea is a record (ASN.1 SEQUENCE) of fields that are detailed in
Table 89.

forStayingInArea, where time of staying in given areas are specified. The forStayingInArea field
isarecord (ASN.1 SEQUENCE) of fields that are detailed in Table 90.

forCordonCrossings, where indication of the entrance time, exit time and tolling objects indicating
a cordon crossing are specified. The forCordonCrossing field is a record (ASN.1 SEQUENCE) of
fields that are detailed in Table 91.
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— freeTextDetail, where a free text is given, expressed as a character string (UTF8String), to describe
the reasons for tolling. The freeTextDetail field is a record (ASN.1 SEQUENCE) of fields that are
detailed in Table 92.

includedDiscounts is a list of records (ASN.1 SEQUENCE OF SEQUENCE) which may optionallybelus
to specify applied discounts. Each record in the list is made of the following fields:

usagelnfprmation is a list of items of type BillingDetailsUsagelnformation which may optionally
used to indicate warnings or errors while processing and generating the billing details. The 1ollowl

forMeshedSystem, where indication of travels, or of traversed check points are given to describe
the reason for tolling. The forMeshedSystem is a record (ASN.1 SEQUENCE) of fields that are
detailed in Table 93.

noUsageDetails, which may optionally indicate a non-usage during the reporting period. This
information may be needed when, for example, billing details have to be sent by contract at given

: el h dndn 11 1 =l yawia b | de R | . d=l b IR | - 1 e,
tlme‘ , CVEITITUICT USTI 1145 TTUL LT dAVEIITU TIT LU TUIT CUIICA T UUT TS LT TTI4dlCU PTIIUU UL LITTIT.

textllanguage, of type Language1D, which may optionally be used to specify the language of the tg
in th¢ textDetail field;

textDetail, of type uTrsstring, which may optionally be used to add a text@ial“description of t
applipd discount;

appliedDiscountld, of type piscount1d, which shall be used to identify the type of discount;
discountAmount, of type raymentamount, which shall be used togpecify the applied discount;

discountQualifier, of type INTEGER ranging from 0 to 255¢defined as DiscountQualifier, whﬂch
shall[ be used to indicate the reason of the discount. The following values are specified
Disc¢untQualifier:

noDiscount, to indicate no discount applied.

timeDiscount, to indicate discount related t0-time of usage.

vehicleDiscount, to indicate discount related to type of vehicle.

tripDiscount, to indicate discount related to type of trip.

yserDiscount, to indicate discount related to type of user.

dayOfWeekDiscount, tg'indicate discount related to working day usage.
holidayDiscount, tgindicate discount related to festivity usage.

routeDiscount; to-indicate discount related to selection of alternative route usage.
dompanyDiscount, to indicate discount related to contract agreement (mass usage).

gligibleForDiscount, to indicate if the billing details are eligible for a discount.

9%
(o8

xt

o1

values are defined for elements of type BillingDetailsUsagelnformation:

— noUsagelnformation, which indicates that no additional information is available;

— userldUnknown, which indicates that the related userld was not known to the entity that generated
the billing detail (for example, not on the white list).

102

Table 86 — forSectionedRoads fields

Field name Data type/data description m/o

invoiceAggregationNumber [UTF8String o
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Table 86 (continued)

Field name Data type/data description m/o
howManyTimes INTEGER ranging from 0 to 263-1 m
usedSections List (ASN.1 SEQUENCE OF) fields of type UsedSection 0
appliedTariffTableVersion |VersionId o
appliedLocalVehicleClass AppliedLocalVehicleClass m
appliedTimeClass AppliedTimeClass m
appliedlserClass AppliedUserClass m
vehicleDescription VehicleDescription
usageDistance Distance
usageFee PaymentAmount
usageFeeQualifier FeeQualifier
usageExternalCosts ExternalCosts

invoiceAggregationNumber may optionally be used to associate therbilling details to an invoice
aggregation.
howManyTimes shall be used to indicate how many times the same trip has been carried out} This can

be

uy
dd

used to apply special tariffs to commuters, for example.

Table 87 — UsedSection fields

edSections may optionally be used to specify the sections traversed for these billing details. The
ta type UsedSection is specified in Table 87.

Field name Data type/dataidescription mjo
tollContext Provider d
usedChargeObjectld ChargeBbjectId q

directUsagelnformation

Record (ASN.1 SEQUENCE) of the following fields: used-
ChargeObjectName, usedSectionDistance.

appliedLocationClass AppliedLocationClass q
tollEventld TollEventId d
tollEventTime GeneralizedTime d
modeOfOperation INTEGER (0..255) q
associatedEventData ggggrcdigézgﬁlvzgggftlimz OF) of fields of type (
usedSectionFee PaymentAmount d
usedSectionFeeQualifier FeeQualifier d
usedSectionExternalCosts |ExternalCosts q

usagelnformation

Record (ASN.1 SEQUENCE OF) of fields of type

BillingDetailsUsagelniormation

tollContext may optionally be used to indicate the toll context the section belongs to.

usedChargeObjectld may optionally be used to reference the ChargeObject as defined in the
SectionLayout.

directUsagelnformation may optionally be used to specify information about the used section. It is
made of the following fields:

— usedChargeObjectName, which is a UTF8String which shall be used to specify the name of the
section when usedChargeObjectld is not specified.

© IS0 2022 - All rights reserved
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— usedSectionDistance, which is of type Distance and shall be used to indicate length of the used

section when usedChargeObjectld is not specified.

appliedLocationClass may optionally be used to reference the LocationClass of the section (whi
can differ from section to section).

ch

tollEventld may optionally be used to reference a tolling event related to the billing details. The

TollEventId data type is a selection (ASN.1 type CHOICE) from among the following fields:
— tollDeclarationEventld, which is a record (ASN.1 type SEQUENCE) of the following fields:

— dchargeReportCounter, which identifies a charge report;

— uysageStatementID, which identifies a usage statement in a TollDeclarationAdu.
— tollTransactionEventld, which identifies a toll transaction in a charge report.
— transactionCounter, which identifies a toll transaction, e.g. for a DSRC system.
tollEventTime may optionally be used to indicate the time of the tolling event.

modeOf()peration may optionally be used to indicate the mode by which-the information about t
used sectjion has been obtained. The following values are allowed for the Modeofoperation data type:

— normal, to indicate a normal mode of operation.

— degrpded, to indicate that the information has been obtained<in a degraded mode. For example,|i

a DSRC system where the DSRC transaction incurred errors,the information on traversed sectiops

was ¢btained by means of cameras.

— virtyal, to indicate that the information has not been obtained by physical means. For example, i

a DSRC system where the DSRC road units in a-section were not functioning, the traversal of tH

sectipn by a user was inferred algorithmically from information gathered from adjacent sections,.

associatedEventData may optionally be used-to associate a series of events to the used section. T
AssociatpdEventData data type is described\in subclause 6.12.3.

usedSectionFee may optionally be used-to indicate the fee for the used section. The sum of these fe
shall cornespond to usageFee in UsageList (if present therein).

usedSectionFeeQualifier may-optionally qualify the fee amount as a default charge, a toll substitutg
belated ppyment or a reimbursement.

usedSectionExternalGosts may optionally indicate the external costs for the used section. T
sum of these fees shall correspond to usageExternalCosts in UsageList (if present there).
usageExfernalCosts’is specified in UsageList, its value takes precedence over the sum of all specifi
usedSectionExternalCosts fields in usedSection.

, A

he
If
bd

usagelnformation may optionally be used to further qualify the provided information. It is a list|of
elementslof-type TnTEGER defined as RillinghetailslsageTnformation. The following values may be
used:

— noUsagelnformation, to indicate no additional information is available;

— userldUnknown, to indicate that the userld was not known to the entity that generated the billing

detail (for example, user not in the white list).

appliedTariffTableVersion may optionally be used to indicate the version of the tariff table used
compute the fee.

to

appliedLocalVehicleClass may optionally be used to indicate the local vehicle class used to compute

the fee.
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appliedUserClass may optionally be used to indicate the user class used to compute the fee.

vehicleDescription may optionally be used to specify the vehicle’s parameters.

usageDistance may optionally be used to indicate the total distance to be billed. If specified, its
value overrides the sum of all usedSectionDistance fields that can possibly be specified in the
directUsagelnformation field of usedSections.

usageFee may optionally be used to indicate the total fee for this usage of sections.
ugageFeeQualifier may optionally be used to qualify the fee amount as a default chafige, a toll
substitute, a belated payment or a reimbursement.
ugageExternalCosts may optionally be used to indicate the external costs for this‘usage of sections. If
splecified, its value takes precedence over the sum of all specified usedSectionExternalCosts fields. It
is|of type ExternalCosts, which is specified in Table 88.
Table 88 — ExternalCosts fields
Field name Data type/data description m/o
externalCostsAir PaymentAmount 0
externalCostsNoise PaymentAmount o
externalCostsAccident PaymentAmount m
externalCostsCo2 PaymentAmount o
externalCostsCrossFinancing PaymentAmount o
externalCostsTotal PaymentAmount 0
When the usageExternalCosts field is used, at'least one of its optional components shall be sp¢cified:
— externalCostsAir may optionally.indicate external costs for air pollution;
— externalCostsNoise may optionally indicate external costs for noise;
— externalCostsAccident may optionally indicate external costs for accidents;
—{ externalCostsCo2 may optionally indicate external costs for CO, effects;
— externalCostsCtossFinancing may optionally indicate external costs (mark-up) for cross-financing
of other projeéts not related to the road being tolled;
— externalCostsTotal may optionally indicate the sum of all external costs and applying the|rounding
rules.
WhhentheusageExternalCosts field is used, at least one of its optional components shall be spécified.
If lexternalCostsTotal component is specified its value takes precedence over the sum oflall other
specified components, if any.
NOTE This rule and the usage of externalCostsTotal prevents misinterpretations in rounding when
calculating sums.
Table 89 — forTravellinglnArea fields
Field name Data type/data description m/o
areaDisplayName UTF8String m
usedArea Selection (ASN.1 CHOICE) between usedAreald and usedAreaObject m
accumulatedDistance Distance m
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Table 89 (continued)

Field name Data type/data description m/o
beginOfAccumulation GeneralizedTime 0
endOfAccumulation GeneralizedTime o
associatedEventData Record (ASN.1 SEQUENCE OF) of fields of type AssociatedEventData 0
appliedTariff TableVersion VersionId 0
appliedLocalVehicleClass AppliedLocalVehicleClass m
appliedTimeClass AppliedTimeClass m
appliedLdcationClass AppliedLocationClass m
appliedUderClass AppliedUserClass m
vehicleDescription VehicleDescription 0
usageFee PaymentAmount o
usageFeeQualifier FeeQualifier o
usageExternalCosts ExternalCosts 0

areaDisplayName shall be used to indicate textually the name of the area.
usedArep shall be used to identify the area as specified in the EfcContextDataAdu by selecting either:

a) usedAreald, of type Areald, to reference the AreaPricingLayout defined in the
Toll@ontextPartitionLayout;

b) usedAreaObject, of type arealayout, to directly reference-the used area.

accumulpatedDistance, of type pistance, shall indicate the distance, in terms of quantity and unit usgd
for chargjng. In this case, the distance branch shall be.selected.

beginOfAccumulation and endOfAccumulation may optionally be used to specify the starting time
and the epding time of the travel in the area.

associatedEventData may optionally beised to associate a series of events to the used section. The
AssociatfdEventData data type is described in 6.12.3.

appliedTjariffTableVersion may ¢ptionally be used to indicate the version of the tariff table used |to
compute the fee.

appliedLjocalVehicleClass shall be used to indicate the local vehicle class used to compute the fee.
appliedTimeClass shall be used to indicate the time class used to compute the fee.
appliedLiocationClass shall be used to indicate the time class used to compute the fee.

appliedUserClass may optionally be used to indicate the user class used to compute the fee.

VehicleDjesCription may optionally be used to specify the vehicle’s parameters.

usageFee, usageExternalCosts and usageFeeQualifier, may optionally be used to indicate the amount
to be paid and to qualify that amount, as described in forSectionedRoads.

Table 90 — forStayingInArea fields

Field name Data type/data description m/o
areaDisplayName UTF8String m
Selection (ASN.1 CHOICE) among the following fields usedAreald, use-
usedArea . m
dAreaObject
entranceTime GeneralizedTime o
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Table 90 (continued)

Field name Data type/data description m/o
stayedDuration Duration m
associatedEventData Record (ASN.1 SEQUENCE OF) of fields of type AssociatedEventData 0
appliedTariffTableVersion Identifier defined as VersionId o
appliedLocalVehicleClass AppliedLocalVehicleClass m
appliedTimeClass AppliedTimeClass m
appliedUserClass AppliedUserClass m
vehicleDescription VehicleDescription o
usageFee PaymentAmount )
usageFeeQualifier FeeQualifier 0
usageExternalCosts ExternalCosts 0
arleaDisplayName shall be used to indicate textually the name of the area.
ugedArea shall be used to identify the used area. The area may be either identified with a field of type
area1d, which is specified in the field layoutDescription of Tol1cCongextpPartitionLayout datp type, or
as|a direct specification, by using a field of type areaLayout.
entranceTime may optionally be used to specify the time of efitrance into the area.
stpyedDuration shall indicate the time of staying in the area in terms of quantity and unit} used for
charging, as a buration type.
agsociatedEventData may optionally be used toasSociate a series of events to the used se¢tion. The

As

af

sociatedEventData data type is described in 6:12.3.

cogmpute the fee.

af
af
af
af
A

us
to

pliedTimeClass shall be used'to indicate the time class used to compute the fee.
pliedLocationClass shall be used to indicate the time class used to compute the fee.
pliedUsercClass shall be used to indicate the user class used to compute the fee.

hicleDescriptionmymay be optionally used to specify the vehicle’s parameters.

be paid and to qualify that amount, as described in forSectionedRoads.

Table 91 — forCordonCrossing fields

pliedLocalVehicleClass shall be.used to indicate the local vehicle class used to compute th

ageFee, usageExternalCosts and usageFeeQualifier, may optionally be used to indicate th

©

Fleldmame Datatype/data description m/o
. Selection (ASN.1 CHOICE) between entryLocation and
chargeObject . : m
exitLocation
entryTime GeneralizedTime 0
exitTime GeneralizedTime m
associatedEventData Record (ASN.1 SEQUENCE OF) fields of type o
AssociatedEventData
appliedTariffTableVersion VersionId 0
appliedLocalVehicleClass AppliedLocalVehicleClass m
appliedTimeClass AppliedTimeClass m
appliedEntranceLocationClass |AppliedLocationClass m

IS0 2022 - All rights reserved
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Table 91 (continued)

Field name Data type/data description m/o
appliedExitLocationClass AppliedLocationClass m
appliedUserClass AppliedUserClass m
vehicleDescription VehicleDescription o
usageFee PaymentAmount o
usageFeeQualifier FeeQualifier 0
usageExternalCosts ExternalCost 0

chargeObject shall be used to specify the criteria by which the cordon crossing has been detectéd, It

a selection between:

— entryLocation, which is a selection between:

0

i

S

ntryChargeObject, defined as chargeobiect1d, to reference the CordonPricingLayout definpd
ih the TollContextPartitionLayout;

— eantryLocationObject, defined as cordonEntryLocation, to directly heference the traversgd

dordon.

— exitllocation, which is a selection between:

— @axitChargeObject, defined as chargeobject1d, to referericethe CordonPricingLayout definpd

in the TollContextPartitionLayout;

— gxitLocationObject, defined as cordonEntryLoca®ion, to directly reference the traverspd

dordon.

entryTinpe may optionally be used to specify the timeof entrance into the area.

exitTime shall be used to indicate the time of exitfrom the cordon.

associatedEventData may optionally be nsed to associate a series of events to the used section. The
AssociatfdEventData data type is described in 6.12.3.

appliedTjariffTableVersion may optionally be used to indicate the version of the tariff table used |to

compute the fee.

appliedLjocalVehicleClass shall be used to indicate the local vehicle class used to compute the fee.

appliedTimeClass shall'be’used to indicate the time class used to compute the fee.

appliedEntranceLocationClass shall be used to indicate the entrance location class used to compyte

the fee.

appliedExitLocationClass shall be used to indicate the exit location class used to compute the fee.

applled serllass shall be used to 1Indicate the user Class used to compute the Iee.

vehicleDescription may optionally be used to specify the vehicle’s parameters.

usageFee, usageExternalCosts and usageFeeQualifier, may optionally be used to indicate the amount

to be paid and to qualify that amount, as described in forSectionedRoads.

Table 92 — freeTextDetail fields

Field name Data type/data description m/o
textLanguage UTF8String m
textDetail UTF8String m
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Table 92 (continued)

Field name Data type/data description m/o
associatedEventData Record (ASN.1 SEQUENCE OF) of fields of type AssociatedEventData 0
usageFee PaymentAmount o
usageFeeQualifier FeeQualifier 0
usageExternalCosts ExternalCosts )

textLanguage shall indicate the language used for the text as two letter language code according to

[Sp-639-t

textDetail shall specify the reason for tolling as a character string.

agsociatedEventData may optionally be used to associate a series of events to thé used se¢tion. The
AgsociatedEventData data type is described in 6.12.3.

ugageFee, usageExternalCosts and usageFeeQualifier, may optionally be usédto indicate the amount
to|be paid and to qualify that amount, as described in forSectionedRoads!

Table 93 — forMeshedSystem fields

Field name Data type/data description m/o
trfavelsList List (ASN.1 SEQUENCE OF) of recordseftype Travel 0
checkPointsCrossingList  |List (ASN.1 SEQUENCE OF) of records of type CheckPointCrossing 0

invoiceAggregationNum-

UTF8Strin (]
bér g

Thefields of forMeshedSystemareall optional, butatleast one of travelsListor checkPointsCrogsingList
shiall be specified.

trpvelsList may optionally list the trips«¢arried out by the user. The Travel data type is degcribed in
T4able 94 and is formally defined in Anhex A.

checkPointsCrossingList may ‘“optionally list the checkpoints crossed by the ujser. The
CHeckPointsCrossing data type.isdescribed in Table 95 and is formally defined in Annex A.

invoiceAggregationNumber may optionally be used to qualify the usage entry for later aggrpgation.

Table 94 — Travel fields

Field name Data type/data description m/o

trfavelDescriptien |Choice (ASN.1 CHOICE) among different styles of description of the travel, which m
shall be one of: actualPathByPhysicalEdges, actualPathByPhysicalVertices, actu-
alPathByLogicalEdges, actualPathByLogicalVertices, and predefinedPath

fele PaymentAmount o

feleQdalifier FeeQualifier 0
G Her

travelDescription shall be used to describe the user trip to be billed. It is a selection of one of the
following:

— actualPathByPhysicalEdges, which is a record of (ASN.1 SEQUENCE OF) of records (ASN.1
SEQUENCE), each made of the following fields:

— edgelD, which shall identify one physical edge traversed in the trip. Physical edges are described
in 6.7.3.2.
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— event, which may optionally be used to associate an event, defined as EventIdentification
data type, to the traversal of the physical edge. The EventTdentification datatypeis defined as
arecord (ASN.1 SEQUENCE) made of two optional fields, of which at least one shall be specified:

— time, of type GeneralizedTime, that indicates the time the event occurred.

— associatedEventData, of type AssociatedEventData, described in 6.12.3.

actualPathByPhysicalVertices, which is a record of (ASN.1 SEQUENCE OF) records (ASN.1
SEQUENCE), each made of the following fields:

—
d

Q O

actu
each

QO

actualPathByLogicalVertices, whick/ is a record of (ASN.1 SEQUENCE OF) records (ASN

SEQU

—
[¢

QO

ertexID, which shall identify one physical vertex traversed in the trip. Physical vertices)a
escribed in 6.7.3.2.

vent, which may optionally be used to associate an event, defined as EventTder®ificati
atatype, to the traversal of the physical edge. The EventIdentification datatypeisdefined
record (ASN.1 SEQUENCE) made of two optional fields, of which at least one shall'be specifie

— time, of type GeneralizedTime, that indicates the time the event occunred.

— associatedEventData, of type AssociatedEventData, described in'6.12.3.

made of the following fields:

dgelD, which shall identify one logical edge traversed in'the trip. Logical edges are describ
N 6.7.3.2.

vent, which may optionally be used to associate@n event, defined as EventIdentificati
atatype, to the traversal of the physical edge. The EventIdentification datatypeis defined
record (ASN.1 SEQUENCE) made of two optiofial fields, of which at least one shall be specifie

- time, of type GeneralizedTime, that indicates the time at which the event occurred.

— associatedEventData, of type associatedEventData, described in 6.12.3.

ENCE), each made of the following fields:

ertexID, which shall identify one logical vertex traversed in the trip. Logical vertices a
escribed in 6.7.3.2.

vent, which may-optionally be used to associate an event, defined as EventIdentificati
ata type, to the traversal of the physical edge. The EventIdentification datatypeis defined
record (ASN<I'SEQUENCE) made of two optional fields, of which at least one shall be specifig

— time; of type GeneralizedTime, that indicates the time the event occurred.

—_“associatedEventData, of type associatedEventData, described in 6.12.3.

hlPathByLogicalEdges, whichisarecord of (ASN.1 SEQUENCE OE) records (ASN.1 SEQUENCE

on
as
d:

.1

as
d:

pred

efinedPath, which is a record of (ASN.1 SEQUENCE OF) of the following fields:

— predefinedPathld, which shall identify one predefined path in the toll domain. Predefined
paths are described in 6.7.3.2.

— entryEvent, of type EventIdentification, which may optionally be used to associate an event
description to the beginning of the predefined path.

— intermediateEvents, which may optionally identify other events in the course of the trip. It is
arecord (ASN.1 SEQUENCE OF) of records (ASN.1 SEQUENCE) made of:

— intermediatePointld, which is of type INTEGER defined as IntermediatePoint1d, which

shall identify one intermediate checkpoint.
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— eventldentification, of type EventIdentification.

— exitEvent, of type EventIdentification, which may optionally be used to associate
description to the end of the predefined path.

2022(E)

an event

fee and feeQualifier may optionally be used to indicate the amount to be paid and to qualify that
amount, as described for the fields usageFee and usageFeeQualifier in forSectionedRoads.

Table 95 — CheckPointCrossing fields

Fietd-manre Data-ty'p'ey‘data descr iptiuu m/o
pathByCheckPoints |List (ASN.1 SEQUENCE OF) checkpoints, defined as records (ASN.1 SEQUENCE) m
made of the following fields: direction, checkpoint, eventldentification;and f¢e

aggregatedFee PaymentAmount o
fefeQualifier FeeQualifier o
pathByCheckPoints is a list of checkpoints which shall be used to identify the-path to be paid for. Each
checkpoint is defined as a record (ASN.1 SEQUENCE) made of:

— direction, of type 1NTEGER, which shall be used to specify the direction in the highway. [Start and

Aggregatedfee and feeQualifier may optionally be used to indicate the amount to be paid and
At amount, as described forsthe fields usageFee and usageFeeQualifier in forSectionedRojads.

th

6.
Th

the billing details and may optionally include:

HighWay data type. Two values may be used for the field direction:
— 997, indicating from start to end of the highway.
— 998, indicating from end to start of the highway.

checkpoint, of type 1NTEGER ranging from 0 t0~293-1 defined as IntermediatePointId, W
be used to identify the checkpoint.

eventldentification, of type EventIdedtification, which may optionally be used to
tolling event associated with the trayepsal of the checkpoint.

fee, of type paymentamount, whichimay optionally be used to associate a fee to the checkp

12.3 AssociatedEventData data type

le data type assgciatedEventData can optionally be used to include raw event data that g

cccRecord; when event data come from a CCC transaction (ISO 12813),
imageRecord, when event data are shown in an image,

anprRecord, when event data contain results from an automatic number plate recognitid

end points of the highway are specified by means of the roadConventionalDirection field of the

hich shall

dentify a

bint.

to qualify

riginated

n,

classificationRecord, when event data contain a classification record for the vehicle,
operatorRecord, when event data are generated by a human intervention, and

dsrcData, when event data come from a generic DSRC interaction.

If the data type is used, at least one of these subfields shall not be null.

The structure of the AssociatedEventData type is shown in Table 96 and is formally defined in Annex A.
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Table 96 — AssociatedEventData fields

Field name Data type/data description m/o
cccRecord CccEvent. See Table 97 for details 0
imageRecord ImageRecord. See Table 98 for details 0
anprRecord AnprRecord. See Table 99 for details 0
classificationRecord |ClassificationRecord.See Table 100 for details 0
operatorRecord OperatorRecord. See Table 101 for details 0
dsrcData Dsrchata. See Table 103 for details Q
cccEventl|is a record (ASN.1 SEQUENCE) whose fields are indicated in Table 97. The cccEvent dataltype

is formall

y defined in Annex A.

Table 97 — CccEvent fields

Field name |Data type/data description m/p
userld UserId
timeOfEvent GeneralizedTime

locationOfEvent |Record (ASN.1 SEQUENCE) of the following fields: positionOfLecation, location

cccMessa

S|o|o |o

bes Record of fields of the same type (ASN.1 SEQUENCE OF), each field containing DSRC
transaction data as DsrcData{CccContainer} type

initiated 4

ctions |Record of fields of the same type (ASN.1 SEQUENCE OF), each field of type INTEGER m
defined as TnitiatedActions type.

timeOfE

location(
was gene

cccMessd

initiated
TCas arse

— vehig

yent can optionally be used to indicate the date andtime of the cccRecord.

DfEvent can optionally be used to indicate the'TC coding of the location of where the cccReco
Fated.

jges shall contain the raw DSRC data forthe cccRecord.

Actions shall contain a record (ASN.1 SEQUENCE) of actions that have been initiated by t
sult of the cccRecord. The following values are allowed:

rfleWasStopped, vehicle stopped following the CCC result.

— violationCaselndicated, CEC result indicated that a violation may have occurred.

— evidg
— putO
— putO

ImageRec

bnceDataGathered, CCC data has been retained as evidence of violation.
nTSPExceptionList, request to add UserID to the TSP exception list made.
nTCExceptionList, Userld added to the TC exception list.

brd\is a record (ASN.1 SEQUENCE) of the fields imageToBeSigned a

subReco

rdAuthenticator, where subRecordAuthenticator, of type AuthenticatorEfc, m|

rd

nd

Ay

optionally be used to provide an authenticator calculated over the content of the imageToBeSigned
field. The imageToBeSigned is a record (ASN.1 SEQUENCE), whose fields are indicated in Table 98. The
ImageRecord data type is formally defined in Annex A.

112

Table 98 — imageToBeSigned fields

Field name Data type/data description | m/o
imageRecordld RecordId (see Table 102) m
imageDateTime GeneralizedTime type m
imageCamerald UTF8String m
imageReference UTF8String 0
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Table 98 (continued)
Field name Data type/data description | m/o
imageData OCTET STRING o

imageRecordID shall contain the unique TC identifier for the ImageRecord.
imageDateTime shall contain the date and time when the image record was generated.

imageCamerald shall contain the TC identifier of the camera which generated the ImageRecord.

i:[ageReference may optionally be used to specify the TC unique identifier for the image.

imageData may optionally be used to provide the JPEG binary encoded image.
AnprRecord data type is a record (ASN.1 SEQUENCE) of the fields anprFfoBeSigned and
subRecordAuthenticator, where subRecordAuthenticator, of type authenticatorEfc, may ¢ptionally
beg used to provide an authenticator calculated over the content of the anprToBeSigned field. The
anprToBeSigned field is a record (ASN.1 SEQUENCE), whose fields areihdicated in Tabl¢ 99. The
AnprRecord data structure is formally defined in Annex A.

Table 99 — anprToBeSigned fields

Field name Data type/data description m/o
anprRecordld RecordId (see Table 102) m

agsociatedImages |Series of records (ASN.1 SEQUENCE OF SEQUENCE), each record made of the follow- m
ing fields: anprImage, and contextIlmage

ir{lageDateTime GeneralizedTime m
imageCamerald |UTF8String m
d¢terminedVRM |Record (ASN.1 SEQUENCE) made of the following fields: anprResult, anprConfi- m

dence, secondaryAnprResult, manualResult, operatorld

vehicleDetails Record (ASN.1 SEQUENCE) made of the following fields: vehicleMake, vehicleMod- m
el, vehicleColour

anprRecordId shall contain the unique TC identifier for the anprRecord.

agsociatedImages shall centain the references to the associated images from which the anprRecord
was generated.

ageDateTime shall-contain the date and time at which the image record was generated.

ageCamerald-shall contain the TC identifier of the camera which generated the ImageRecqrd.

N

CllesstfieationRecord 46 a o atienTeBeSigned and
subRecordAuthenticator, where subRecordAuthenticator, of type authenticatorEfc, may optionally
be used to provide an authenticator calculated over the content of the classificationToBeSigned field.
The classificationToBeSigned field is a record (ASN.1 SEQUENCE), whose fields are indicated in
Table 100. The classificationRecord data type is formally defined in Annex A.

Table 100 — ClassificationRecord fields

Field name Data type/data description m/o
classificationRecordld RecordId (see Table 102) m
derivedLocalVehicleClass |VehicleClass o
nominalVehicleParameters |NominalVehicleParameters 0
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Table 100 (continued)
Field name Data type/data description m/o
ordinalVehicleParameters |OrdinalVehicleParameters 0

classificationRecordID shall contain the unique TC identifier for the classificationRecord.

derivedLocalVehicleClass may optionally be used to indicate the TC derived vehicle class.

nominalVehicleParameters may optionally be used to indicate the nominal vehicle parameters.

ordinalV

Operator
subReco
be used t
operator
Operator

ehicleParameters may optionally be used to indicate the ordinal vehicle parameters.

Record is a record (ASN.1 SEQUENCE) of the fields operatorToBeSigned a
rdAuthenticator, where subRecordAuthenticator, of type authenticatorEfc, may.0optiona
b provide an authenticator calculated over the content of the operatorToBeSigned field. T
ToBeSigned field is a record (ASN.1 SEQUENCE), whose fields are indicated ién Table 101. T
Record data type is formally defined in Annex A.

Table 101 — operatorRecord fields

nd
ly
he
he

Field name Data type m/p
operatorRecordld RecordId (see Table 102) m
operatorl)ata Record (ASN.1 SEQUENCE) made of the follotwing fields: operatorTime, m

vehicleClass, operatorld, operatorVrm, operatorPan, operatorObuld,
machineReadPan, machineReadObuld; eperatoriccld
operatojRecordID shall provide the unique TC identifier. for’the operatorRecord.
operatorData shall provide the information collected*and recorded by the human operator. It if a
record mpde of the following fields:
— operptorTime, of type GeneralizedTime, Which contains a time stamp;
— vehigleClass, of type vehicleclass, which may optionally be used to specify the class of the vehigle
accorfding to the operator;
— operqtorld, of type InTEGER rdanging from 0 to 216-1, which may optionally be used to specify the
identfifier of the operator;
— operptorVrm, of type oérET sTRING, which may optionally be used to specify the vehicle registratipn
marl (VRM), as collected by the operator;

114

oper
the o

oper
read

atorPan, of type urrgstring, which may optionally be used to specify the PAN, as collected
perator;

atorObuld, of type utr8string, which may optionally be used to specify the OBU identifier,
by the operator;

machineReadPan, of type uTr8string, which may optionally be used to specify the PAN, as read
automatically;

machineReadObuld, of type uTrgstring, which may optionally be used to specify the OBU identifier,
as read automatically.

operatorlccld, of type Equipment IccId, which may optionally be used to specify the ICC identifier,
as read by the operator.
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Table 102 — Recordld fields

Field name |Datatype m/o
providerld Provider o
recordType RecordType o
uniqueld INTEGER ranging from 0 to 263-1 m

2022(E)

providerID may optionally be used to identify the TC for the operatorRecord. The TC is identified by
the apduOriginator if this field is not specified.

re
h3

uniqueld shall specifiy the unique identifier of a record.

DS
ty|

cordType may optionally be used to specify the type of the record. The data type Record
ve the following values:

cccRecord;
imageRecord;
anprRecord;
classificationRecord;
operatorRecord;

dsrcData.

rcData is a record (ASN.1 SEQUENCE) whose fields are indicated in Table 103. The psrc
pe is formally defined in Annex A. If used, at leastone field shall be not null.

Table 103’— DsrcData fields

[ype may

bata data

Field name Data type/data deseription m/o
dsrcRseData DsrcRseData o
dsrcAttributesRead Record made of fields of the same type (ASN.1 SEQUENCE OF), that are of thd 0
Attribgtelist{Container} type

dsrcAttributesWritten |Recofdmade of fields of the same type (ASN.1 SEQUENCE OF), that are of the 0
Attnibutelist{Container} type

dsrcAttrAuth Series of records (ASN.1 SEQUENCE OF SEQUENCE), each record of type 0
DsrcAttrAuth

dgrcRseData field may optionally be used to specify the data recorded by the RSE during the DSRC

transaction. {t€an also optionally link to an exceptionListEntry related to the user. The DsrcRseData

ddta type.is defined as a record (ASN.1 SEQUENCE) of the following fields:

— trausactionld, of type INTEGER ranging from 0 to 263-1, which shall identify the DSRC trapsaction;

transactionbDeseriptionof type vrresering-which-may-eptenalhrbe-used-to-textually describe

the transaction;

rseDateTime, of type GeneralizedTime, which shall specify the RSE time of the transaction;

transactionResult, of type rResultop, which shall specify the result of the transaction;

transactionStatus, of type Transactionstatus, which shall specify the status of the transaction.

TransactionStatus may take the following values:
— completed, when the transaction was correctly completed;

— abortedAfterFirstPhase, when the transaction was aborted after its first phase;
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— abortedAfterSecondPhase, when the transaction was aborted after its second phase.

— exceptionListMatch,whichisalistofrecords (ASN.1SEQUENCE OF SEQUENCE)whichmayoptionally
be used to couple the event with list exception list items. The fields of the exceptionListMatch are:

— originTSP, of type provider, which shall be used to specify the TSP from which the exception
list entry originates;

— matchVersion, of type ExceptionListversion, which shall be used to specify the version of the
referenced exception list;

-

hatchType, of type ExceptionListType, which shall be used to indicate the type of exceptipn
st being referred to;

—

— 1hatchEntry, of type ExceptionListEntry, which may optionally be used to bring.the whale
xception list entry being referred to.

[0»)

— tariffld, of type Tariffclassid, which may optionally be used to specify the tarifficlass;
— fee apd feeQualifier may optionally be used to indicate the fee and fee qualifief;
— tollStationld, of type chargeobject 1d, may optionally be used to identif§the RSE as a charge objeft;

— sessionLocation, of type sessionLocation, may optionally be use€d to indicate where the DSRC
trangaction happened;

— typepPfTransaction of type stationType, may optionally.he*used to specify the type of tolling
station;

— vstData of type obeConfiguration, may optionally beadsed to report the OBE data as received by the
RSE in the DSRC transaction.

dsrcAttrjbutesRead may optionally be used to specify the details of the attributes read from the OBE
during the DSRC transaction.

dsrcAttrjbutesWritten may optionally be.used to specify the details of the attributes written to the
OBE during the DSRC transaction.

dsrcAttrAuth may optionally be~used to specify the information that is required to verify the
authentigators received during ¢he”’DSRC transaction. It is a series of records, one for each DSRC
transactipn. Each record is made of the following fields:

— attrQrigEncoding ofitype 81T sTrING shall be used to provide the encoding of the AttributeList

— rndRSE of type o€2T sTrRING shall be used to provide the random number generated by the RSE for
encodling data;

— keyRef ofitype INTEGER ranging from o to 255 shall be used to provide the reference to the key
used|for encoding data;

— authCode of type ocTeT sTrRING shall be used to provide the authentication code;

— result of type authCheckrResult shall be used to provide the results of the authentication. The
AuthCheckResult data type may take the following values:

— notChecked, authentication was not checked;
— ok, the authentication was positively verified;

— nok, the authentication was not verified.
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6.13 PaymentClaimAdu data structure

The paymentclaimadu data type can be used by the TC either in response to the request ADU sent by the
TSP or as a push ADU when new payment claims are available.

When transferring this ADU, the value in the informationRecipientID field of the APCI shall identify a
valid entity (a null value is not permitted).

Table 104 indicates the fields of the PaymentClaimAdu data structure, which is formally defined in
Annex A.

Table 104 — PaymentClaimAdu fields

Field name Data type/data description m/o
aduldentifier Aduldentifier m
stlartDateTime GeneralizedTime m
enndDateTime GeneralizedTime o
ugerld UserId o
paymentClaimAmount PaymentAmount m
paymentClaimStatus PaymentClaimStatus m
tyipeOfFee TypeOfFee o
rgferenceDetailsList List (ASN.1 SEQUENCE OF) of recdrds of type ReferenceDetail 0
paymentReference UTF8String o
paymentClaimDetails List (ASN.1 SEQUENCE OF) ofrecords of type PaymentClaimDetail 0
paymentClaimReference UTF8String o
discountld DiscountId o
discountReference UTF8String o
aqtionCode ActionCode o

aduldentifier shall contain the unjique’identifier for the paymentclaimadu (see 6.2.4).
stprtDateTime shall specify the'start of the period which the payment claim relates to.

endDateTime may optionally be used to specify the end of the period for which the paymient claim
relates. If not used, then the'end time shall be assumed as being the time when the ADU was ggnerated.

ugerld may optionall{zbe used to identify a specific user for whom the payment is claimed. Se¢ 6.2.6 for
ddtails.

paymentClaimrAmount shall contain the details of the net amount, currency and VAT for thg payment
claim.

pdymentClaimStatus shall indicate the version and status of the payment cldim. The
Palyfentclaimstatus data type may take the following values:

— firstVersion, which indicates the first version of the payment claim;
— amendedVersion, which indicates an amended version of an already issued payment claim.

typeOfFee may optionally be used to indicate the type of the fee. The TypeofFee data type may take the
following values:

— toll, to indicate a toll;
— discount, to indicate a discount;

— creditnote, to indicate a credit note;
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— penalty, to indicate a penalty;
— processingfee, to indicate processing fee.

referenceDetailsList may optionally be used to associate previously exchanged toll declarations,
billing details or toll events to the payment claim by providing a list (ASN.1 SEQUENCE) of selected
(ASN.1 CHOICE) identifiers, which may be one of:

— referencedbillingDetailsInfo, of type BillingbDetailsInfo, to identify related billing details (see
6.12 for description of the type);

— refenencedTollDeclarationld, of type Tol1lpeclarationId, to identify a toll declaration (sees6.JL1
for description of the type);

— referencedTollEventld, of type To11EventId, to identify a tolling event (see 6.12.2 for/descriptipn
of the¢ type);

— refenyencedAduldentifier, which is a record (ASN.1 SEQUENCE) made of two-fields of types
Aduldlentifier and AduType, to identify any ADU.

paymenfReference may optionally be used to specify a reference to this payimient claim in the form|of
a charactpr string.

payment/ClaimDetails is a list (ASN.1 SEQUENCE OF) of fields of type PaymentClaimDetail which mpy
optionally be used to specify detailed information about the paymentyclaim (see Table 105).

payment/ClaimReference may optionally be used to uniquely identify a payment claim by using a text
string of maximum 16 characters.

discountlld, of type piscount1d, may optionally be used tejidentify the applied discount.

discountReference may optionally be used to referénce the applied commercial discount by means|of
a text string.

actionCode may optionally be used to indicate:the action associated with the specific ADU (see 6.2.5]).

Table 105 — PaymentClaimDetail fields

Field name Data type/data description m/¢
paymentlpetailCode Int2Unsigned m
paymentlpetailNumber Int2Unsigned o
paymentDetailType UTF8String o
paymentlPetailText UTF8String o
paymentlPetailQuartity Int8Signed o
paymentlpetailRate Int8Signed o
paymentlpetailBasicAmount PaymentAmount o
paymentDetaiAmeuntVATExel PavmentAmount o
paymentDetailAmountTotal PaymentAmount o

paymentDetailCode shall be used to identify the usage and edition parameters of the detail in the
invoice.

paymentDetailNumber may optionally be used to identify the number of the line containing the detail
in the invoice.

paymentDetailType may optionally be used to identify the content of the detail in the invoice.

paymentDetailText may optionally be used to specify the text to be printed on the invoice for this
detail.
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paymentDetailQuantity may optionally be used to specify the quantity associated to the detail in the
invoice.

paymentDetailRate may optionally be used to specify the discount or surcharge rate applied to the
detail.

paymentDetailBasicAmount may optionally be used to specify the basic amount without VAT before
discount or surcharge is applied.

paymentDetailAmountVATExcl may optionally be used to specify the amount applied after discount

or, cnrr‘hargn without the r‘nrrncpnnding VAT rate

pdymentDetailAmountTotal may optionally be used to specify the total amount of the détailfincluding
VAT.

6.14 PaymentAnnouncement Adu data structure

The pPaymentAnnouncementadu data type can be used by the TSP either in reSponse to the request ADU
sent by the TC or as a push ADU when new payment announcements are available.

Whhen transferring this ADU, the value in the informationRecipientlD-field of the APCI shall
valid entity (a null value is not permitted).

dentify a

T4able 106 indicates the fields of the PaymentaAnnouncementaddddata type, which is formally defined in
Anmnex A.

Table 106 — PaymentAnnoitncementAdu fields

Field name Data type/data description m/o
aduldentifier Aduldentifier m
dfieDate GeneralizedTime m
tdtalamount PaymentAmount o
pfymentStatus PaymentStatis m
n@imberOfltems INTEGER ranging from 0 to 263-1 )
rdferenceDetailsList List of gecords (ASN.1 SEQUENCE OF SEQUENCE), each record being made of 0

the following fields: referenceDetailList, amount, paymentMeansType,
valueDate, interestAmount
afitachment QCTET STRING o
paymentReference UTF8String o
adtionCode ActionCode o

aduldentifier shall contain a unique identifier for the pPaymentAnnouncementadu (see 6.2.4).

dyeDate shall provide the date and time when the amount has been actually paid to the TC.

t Al mount mavuz antiona
ararnount ity OpTrota

paymentStatus may optionally be used to provide detailed information regarding the payment. The
following values are specified for the Paymentstatus data type:

— paid: the communicated totalamount has been paid on or before the due date by the TSP without
any interest or after the due date including all applicable interest;

— newOverdue: the communicated totalamount was not yet paid by the TSP and interests are
accumulating until payment;

— notYetDue: the communicated totalamount is not yet due and has not yet been paid;

— due: the communicated totalamount is due on this date but has not been paid yet.
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numberOfltems may optionally be used to indicate the number of referenced items in the
referenceDetailsList.

referenceDetailsList may optionally be used to specify references to billing details, toll declarations
and individual usage statements with additional information about the payment announcement data.
The structure of referenceDetailsList is specified in Table 107.

attachment may optionally be used to attach supporting documents to the payment announcement
data, e.g. a PDF version of a payment report.

avmentReference mav optionallvy be used to specifyv a reference for this pavment announcement
y J r J r J r=J

—

actionCode may optionally be used to indicate the action associated with the reception of this specific

ADU (seel6.2.5).

Table 107 — referenceDetailsList fields

Field name Data type/data description m/o
referenceDetail List (ASN.1 SEQUENCE) of records of type ReferenceDeta¥l m
amount PaymentAmount m
paymentMeansType |PaymentMeansType o
vihlueDate GeneralizedTime o
interestAmount PaymentAmount o

referencgDetail shall be used to specify additional informatien for the payment announcement py
referring(to previously exchanged ADU'’s or tolling events. The'ReferenceDetail data type is a selectipn
(ASN.1 CHOICE) of various structures, which are described in Table 108 and formally defined |in
Annex A.

amount shall contain the amount paid for the annouinced referenced details.

paymentMeansType may optionally be used to indicate the means of payment used. The
PaymentMpansType data type may take one of'the following values:

— cash| The payment was made with physical cash (e.g. Euro in a country of the Euro-area);

— preppid: The payment was_ rhade through a prepaid account, which can be loaded by various
paynjent means;

— credjt card: The payment was made with a credit card;
— fleet|card: The payment was made with a fleet card;

— advanced payment provider: The payment was made using a valid subsitute of physical cagh
by electronic-money (e.g. Bitcoin). The acceptance of substitutes of cash money is specified by the
corrgspending TSP;

d b' cand, Th o o ooy AL Py eI
- epleeara—1mne Payrcirevwa s TIrauC o STITE o

— bank transfer: The payment was done through a bank transfer;

— sepa direct debit: The payment was done by using the payment method SEPA Direct Debit. The
prerequisite of this method is a valid mandate signed by the debtor as the amount of the payment is
pulled by the creditor from the bank account of the debtor;

— unknown: The used payment means is unknown (e.g. payment service provider provides no
information to the TSP regarding the payment means used).

valueDate may optionally be used to specify the date when the amount of the specific reference detail
was due according to contractual agreements.
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interestAmount may optionally be used to indicate the interest that has to be paid because the specific

reference detail was overdue. It shall be present if the paymenStatus value is newOverdue.

Table 108 — ReferenceDetail fields

Field name Data type/data description m/o
referencedBillingDetailsInfo |[BillingDetailsInfo n/a
referencedTollDeclarationld |TollDeclarationId n/a
referencedTollEventld TollEventId n/a
rdferenced Aduldentifier Identifier of an ADU as a record (ASN.1 SEQUENCE) of two fields of typég n/a

AduIdentifier and AduType

referencedTollDeclarationld shall be used to reference one toll declaratign-to which the
afinouncement ADU is related. See 6.11 for explanation of the Tol1Declararionid data type.

referencedBillingDetailsInfo shall be used to reference one billing detail ADU to which thel payment
arlnouncement ADU is related. See 6.12 for the explanation of the Bi11lingbetails®nfs data type.

payment

tollEventld shall be used to uniquely identify the usage statement which the toll event is related to. See

6.12.2 for description of the To11Event1d data type.

referencedAduldentifier shall be used to uniquely identify the ADU which the payment anno
ADU is related to. The referenced Aduldentifier is made of:

— referencedAduldentifier of type adurdentifier thatidentifies the ADU within its type;

tollDeclarationADU or billingDetailsADU.

6.15 ProvideUserDetailsAdu data structure

from a TC.

Whhen transferring this ADU, the value in the informationRecipientID field of the APCI shall

incement

— referencedADUType of type AduType, that identifies the ADU type. It shall be restricted to either

The ProvideUserDetailsaAdu data typeghall only be used by a TSP in response to a specific request ADU

dentify a

valid entity (a null value is not:permitted). Table 109 indicates the fields of the provideUserpdtailsadu

ddta type, which is formally~defined in Annex A.

Table 109 — ProvideUserDetailsAdu fields

Field name Data type/data description m/o
aduldentifier Aduldentifier m
originalUserldRequest UserId m
ugerld UserId m
stiatusFlag UserStatus o
listOfUserParameters List (ASN.1 SEQUENCE OF) of records of type UserParameterResponse 0
actionCode ActionCode o

aduldentifier shall contain a unique identifier for the provideUserDetailsadu (see 6.2.4).

originalUserldRequest shall contain the user identifier specified in the originating request ADU with

the same fields and values.

userld shall specify the actual user identifier for which the user details are provided. It shall contain
all data elements present in the originalUserIldRequest field and may be enhanced with additional

missing elements not present in originalUserldRequest.
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