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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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— 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.

©ISO

2022 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=95786e8abc8bd12d66dbe9240981a1dd

ISO 12855:2022(E)

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 interoperability.

The system|architecture defined in ISO 17573-1 is the basis for all International Standards thdt]yelate
to tolling syptems 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 itsfterminology, and

— specifies the interfaces identified therein.

[SO 17573-1uses ISO/IEC 10746-3 for the description of the architecture.

Figure 1 shpws the scope of the group of International Standards related to electronic fee collegtion
(EFC) based upon the ISO 17573-1 system architecture.
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ISO/TS 17575-3
- Context data
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IS0 17575-1
- Charging data

Toll service provider
(back end)

1SO-12855 A 1S0 12855
1SO 14906 (this document) (thisdofument)
- Charging identification and - Trust objects - Trust ohjeetp
Transfer charging information - Contractual info - Toll\context data
- Transit information - Exception list - Abnormal OBE
- User identification - Toll declaration vBilling detaifs
1SO 12813 - Payment settlement 7 Payment seftlement
- OBE interrogation - User complaint - User compldint response
ISO 13141 - Enforcement data - Enforcemenft data
- RSE localization data - QA parameters - QA parametgprs
v v - Media settlgment 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.)

Key
DSRC(dedicated short-range communication
QA (uality assurance

RSE 1oadside equipment
Figure(1 — Scope of EFC-related International Standards

A givien transport service for a given vehicle is fully identified by one or several toll declarptions made
availpble to the toll gharger (TC). It is necessary to make toll declarations available accofding to the
ruleqd of the toll régime of the toll domain.

The amount'due for a given transport service used by a vehicle liable to toll is finalized by|the TC with
the use ofitell declarations (as described above) and calculations are made according to the rules of the
toll regime (formula, tariff tables, specific situations rules, traffic conditions, etc.). This means that the
TC hbsthe nnfhnrify to decide on the amount due even if it decides tg assign the toll serviice provider

(TSP) the task of calculating 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.

Thedevelo O a—CoOmon 0 ECTTOMNIC O ETVICE 5 dS d atrto Te—arreatcy
European E[FC Directive and related Regulation and Implementing acts, also calls for the defin
of an interoperable EFC service. It should be noted that CEN/TS 16986 (to be revised and(Conv{
into a Eurdpean Standard) specifies interoperable application profiles (IAP), applicable/baseg
this document. These profiles define a specific coherent set of transactions, triggers; condit
data elemerlts, transfer mechanisms and supporting functions for an interoperable)jéxchange of
between th¢ back end system of TCs and TSPs. CEN/TS 16986 is consistent with*anhd is intend
provide support for the technical specification of the EETS.

This documpnt identifies and specifies the set of APDUs exchanged between.two actors in the ro
TSP and TC|as defined in ISO 17573-1. To specify these interfaces, thistdocument uses the enter
description [of the toll environment, and the interactions defined betweén the named classes of 1
as defined |n ISO 17573-1. This supports a complete specification of the data that is transfg
between th¢se identified entities. In addition, a number of computational interfaces are identifieg
interactiongin terms of sequences of application protocol dataunits are defined.
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INTERNATIONAL STANDARD

1SO 12855:2022(E)

Electronic fee collection — Information exchange between
service provision and toll charging

1 Scope

This document specifies:

—
1

— 1

This
The

Annd

This

perfq

This

2

q

q

q

q

1

gn exchange of information between the back end system of the two roles of sérvice p1

q

information objects, data syntax and semantics.

party;

interfacesfor EFC systems for public transport;

ransport services, e.g. road user charging, parking and access control;

oll charging, e.g.:

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

— confirmation data;

ransfer mechanisms and supporting functions;

document is applicable for any vehicle-related toll service and any technology used for

lata types and associated coding related to-the data elements described in Clause 6 aj
x A, using the abstract syntax notation ene (ASN.1) according to ISO/IEC 8824-1.

document specifies basic protocol ;mechanisms over which implementations can
rm complex transfers (transactions).

document does not specify.amongst others:

iny communication between toll charger (TC) or toll service provider (TSP) with any ot

iny communicatien between elements of the TC and the TSP that is not part of thg
ommunicatioh;

iny complex transfers (transactions), i.e. sequences of inter-related application data
hat can possibly involve several application protocol data unit (APDU) exchanges;

he interfaces between electronic fee collection (EFC) back-office systems for velllicle—related

rovision and

charging.

e defined in

specify and

her involved

back-office

Inits (ADUs)

processes regarding payments and exchanges of fiscal, commercial or legal accounting documents;
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, Co

des for the representation of currencies

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

1: Messages,

data elements and code values

ISO/IEC 88
of basic notd

ISO/IEC 887

ISO/IEC 959
key and attr

ISO/IEC 97¢
(MACs) — P

ISO/IEC 101

ISO/IEC 117
techniques

ISO 13616-]
IBAN

4-T, Information technology — Abstract Syntax Notation One [ASN.I] — Part 1: Specific
tion

5-4, Information technology — ASN.1 encoding rules — Part 4: XML Encoding Rules’'(XER

4-8, Information technology — Open systems interconnection — Part 8: The Directory: P
ibute certificate frameworks

7-1:2011, Information technology — Security techniques — Message Authentication (
irt 1: Mechanisms using a block cipher

18-3, IT Security techniques — Hash-functions — Part 3: Dedicated hash-functions

70-3, Information security — Key management — Paxt*3: Mechanisms using asymn|

, Financial services — International bank account\number (IBAN) — Part 1: Structure (

ISO/IEC 14888-2:2008, Information technology — Security techniques — Digital signatures with app

— Part 2: In

ISO 14906,
communicat]

ISO/TS 1744

ISO/TS 175
Vocabulary

ISO/IEC 18(
Asymmetric

[SO 19299, K
ISO 20524-

teger factorization based mechanisms

Electronic fee collection — Application interface definition for dedicated short-
jon

4-1, Electronic fee collection'= Charging performance — Part 1: Metrics

V3-2, Electronic fee collection — System architecture for vehicle related tolling — Pqg

33-2, Informatign’ technology — Security techniques — Encryption algorithms — Pqg
ciphers

[lectronicfée collection — Security framework

|:2020, Intelligent transport systems — Geographic Data Files (GDF) GDF5.1 — Pd

Application }

tion

)
blic-

lodes

etric

)f the

endix

ange

rt 2:

rt 2:

rt 1:

ndependent map data shared between multiple sources

IETF RFC 4347, Datagram Transport Layer Security, April 2006

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

IETF RFC 5746, Transport Layer Security (TLS) Renegotiation Indication Extension, February 2010

IETF RFC 6040, Tunnelling of Explicit Congestion Notification, February 2013

W3C Recom

3 Terms

mendation XML Signature Syntax and Processing Version 1.1

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

ANPR automaticnumber p]afp recognition

APCI application protocol control information

APDU application protocol data unit

BIC bank identifier code

ccc compliance check communication
CRL certificate revocation list

cXER canonical XML encoding rules

DSR( dedicated short-range communication

DST daylight saving time

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

GDF geographical data file
GNSS global navigation satellite system
HOT high occupangytolling

HTTPS hyper-texttransfer protocol secure

IANA interfiet'assigned numbers authority

IBAN international bank account number

ICC integrated circuit card

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

QA quality assurance

RINEX receiver independent exchange format

RSA Rivest, Shamir and Adleman
RSE rdadside equipment

SLA sqrvice level agreement
SMTP simple mail transfer protocol
SU sqrvice user

TC toll charger

TLS transport layer security

TSP to

UTC cdordinated universal time
VAT vdlue added tax

VPN vifrtual private network
VRM vghicle registration mark

XER XI

NOTE R§
technique.

5 Archit

5.1 Main
This docum

[SO 17573-1

] service provider

ML encoding rules

bA is an algorithm for publictkey cryptography, also referred to as asymmetrical cryptogn

ectural concepts’and information exchanges

roles in the(toll charging environment
bnt is builtupon ISO 17573-1.

specifies the four main roles shown in Figure 2.

aphic
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Inforjmation exchanges are agreed upon between TCand TSP, taking into account privacy

The
claud

5.2

5.2.1

The
prov

Figu

ISO 12855:2022(E)

Management of the
toll charging
environment

m

the toll service

Use of the
services

Figure 2 — Roles in the toll charging environment
nformation exchanges needed by the TC and-the TSP to perform their roles are desc
e.

Information exchange betweentoll charging and provision

General

information exchange between the service provision and the toll charging roles s
sion of functionalities that are based on the EFC system service specifications in I
re 3 gives a generalpicture of the functionalities provided in this document.

Cl 3
Chareing
of thetol

regulations.
Fibed in this

upports the
SO 17573-1.
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Central equipment

Toll service provider

Scope of
ISO 1285%

ters eixchange

QAp ,ge.
>

ssg:l%rpent

Exception lfsts
Toll dec%aratlons
Billing!detz ils
Payment ;ettl('ment
Enforcer%lent data
User co:mpl int

Media

S5,

Basic protocol mechanisms
Trust é)bje ts
EFC context Hata
Contrellct ifffo

e
7

B

o

Central equipment

Tpll charger N
“
$
Figure 3 — Functionalities of this@cument (ISO 12855)

R\
These functjonalities are listed below, in the order{@which they are given in Clause 5:

oF

>
— exchange trust objects; .

Q-
C)O

— provide|contract issuer list; () *

— basic prjotocol mechanisms;
— provide|EFC context data;

— manage exception list; %\

— report toll declara%@ﬂ;

— report billing Is;

— payment @t ement:

— claim 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.

This document leaves implementers the freedom of specifying suitable protocol procedures, i.e. for
complex transactions. Therefore, it only specifies:

— abasic interaction protocol (request - response) for information exchange;

— basic protocol mechanisms, to be used to build more complex protocol procedures; and

1

Thes|

5.2.2

5.2.2
Infor
Somyd
spec
intern
prot

This
TSP’

q

q

gn identification schema for the APDUs:that are exchanged,

d generic interaction (i.e. notrelated\t@ any specific functionality) that supports requesti

he semantics and the format of the APDUs that are exchanged.

e functionalities are described in 5.2.2 to 5.2.13.
Basic protocol mechanisms

.1 General approach
mation exchanges are performed by means of APDU transfers.

e APDU transfers need to be acknowledged. When this happens, related protocol prg
fied. This document specifies no provisions for complex transfers (transactions), i.e.
-related ADUs which may involve several APDU exchanges. Instead, this document sp
col mechanisms to be used by implementations that need to specify and perform tran|

document provides the following basic protocol mechanisms to exchange information
and the TC’s back end system. These basic.pyotocol mechanisms consist of:

1

By nf

including rollback, recovery, checkpoint or restart.

This

information exchange from the ceunterpart. This interaction is provided by the “reque

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

n optional generic-status mechanism (i.e. not related to any specific functionality) tk
roviding status information for a specific interchange. This mechanism is provided byj
ADU.

eans of the’above mechanisms, an implementation can build more complex protocol

document does not specify timings and retry procedures for acknowledgements. Tim

cedures are
equences of
ecifies basic
sactions.

between the

ng a specific
st” ADU,

at supports

jat supports
the “status”

procedures,

bouts can be

spec

fied as agreements between TC and TSP to cover the case of missing acknowledgemern

ts.

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,

©ISO
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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 flunctionality may be used to provide the counterpart with general status information‘gbout
the interfacg 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
informgtion being currently available, and

— alert the counterpart that the previous information contained an error and should be recalled

5.2.3 Exchange trust objects functionality

The exchange trust objects functionality is derived from the EFC system service “trust opject
exchange”. The functionality is used whenever an entity, both TC and TSP, needs to send unsolicifedly
new or updated trust objects to its counterpart or when asked by its counterpart to update or rgsend
an already gxisting trust object.

NOTE Examples of trust objects are: asymmetric public keys, certificates, symmetric keys and certificate
revocation li§ts.

Requiring thje counterpart to send trust objectsis’performed by means of a “request” ADU. The “reqpest”
ADU supporjts requesting already issued trust objects to be resent, as well as requesting newly i§sued
trust objects.

The exchange trust objects functionality provides the “trust objects” ADU to transfer the requestgd or
newly genetfated trust objects to-the“counterpart, which has the possibility of confirming or rejerting
the received trust objects by using’the acknowledgement functionality.

The exchanged trust objects\are valid from either the time of their acknowledgment or from the validity
starting, if {pecified in the-“trust object” ADU. Trust objects may also become valid based on bildteral
agreements|between- TSP and TC (as defined in the implementation conformance statement).

5.2.4 Originating and providing EFC context data functionality

as oyct,iﬁed

H
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in the EFC system service “adding or modifying a toll regime”.

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.
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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

5.2.61 General

The manage exception list functionality originates from [SO 17573-1 and is specified jn thel EFC system
service “exceptions handling”.

NOTE1  This document uses the term “exception list” to summarize all possibilitiesefJimiting the availability
of trgnsport services to a user or giving information on the special handling of an' OBE in a toll jegime. Other
standards use different terms, but they are all included in the term “exception list”.

NOTE 2  The conditions and the periods of time that a user can be accepted within a toll regime gre limited by
puttipg it on the exception list or removing it. This is solely the responsibility of the related TSP. Any information
suffigient for the identification of a specific vehicle or OBE by the TC, e.g/OBE ID, PAN, LPN (licence pjate number),
are ifjcluded in the exception list as agreed between TC and TSP.

5.2.4.2 Exception list entry requested by a toll charger;

The fnanage exception list functionality supports a T in notifying a TSP about detected viplations by a
specific service user or wrong technical behaviourby a specific OBE by using a “report abrjormal OBE”
ADU] The “acknowledgement” functionality is used to confirm reception of a “report abrnjormal OBE”
ADU| Subsequently, this OBE may be included.in‘the exception list of the TSP.

5.2..3 Exception list entry decided.by the toll service provider

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

NOTE 1 The ADU can include, among others, one of the following reasons:

— the TSP has terminatedits support/responsibility for a vehicle/OBE;

— 4n OBE was lostfrnstolen;

— the TSP has.started/accepted its support/responsibility for a vehicle/OBE;

— the TGis\informed about the commercial conditions to apply to an OBE (e.g. discount for a group of vehicles).
NOTE 2-) The exception list can be used to provide additional information on a vehicle/OBE for a tofl regime (e.g.
specific commercial conditions) and/or [IMIt or Testrict the acceptance of an UBE within a toll regime operated

via the road infrastructure of a TC, where an exchange of data between TSP and TC is needed.

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.
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5.2.8 Replort billing details functionality
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A single bill

The toll declarations can be delivered periodically in an agreed frequeney. (e.g. weekly, daily, hou

the possibility to enrich the gathered charging data that are stored in 1ts back end sy:
ng that data as a “toll declarations” ADU to the TC. This possibility supports the coneg
data, where only limited information may be included in the OBE, while the restiofit is
the issuing TSP.

Clarations” ADU provides the TC with all information needed to calculate'the amoun
fa toll domain or to verify the calculation done by the TSP, or it may contain only sum
ing to the optional data elements that are implemented.

) or upon triggering the delivery and with the quantity of informatiomn agreed for a toll regime

Lhe possibility to confirm a received “toll declaration” ADU"by using the acknowledge
.

the TC detects a contradiction between the toll declarations provided by the TSP and itg

declarations for a specific vehicle or service user-by sending a “request” ADU to the TSP to pr
toll declarations for a specific service user andyer a specific period of time. This enables the
summation records of the use of its toll domain from the TSP and to produce its billing detd
tion without any detailed knowledge about'each segment passed by an OBE. When the TC det
in the provided high level toll declarations during comparison with the CCC data it recorded,
br detailed toll declarations for thisspecific vehicle or Service User.

scope of this document.

pbn the characteristics of a toll system, a TC either acquires the toll declarations dif
dside equipmerit (RSE) it operates (e.g. DSRC-based systems) or receives it from the
btem (e.g,.autonomous systems). That information is then used for the generation of b

ing“detail may refer to one or more toll declarations. The generation of billing deta

tem,
pt of
held

t due
mary

rly, in
ment

own

[ data, LPN reading, etc.), it has the possibility to ask'the TSP for additional information abofit the

pvide
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based on th{

b requirements specified for the toll regime. Thus, a billing detail may consist of:

— anelem

entary usage of a transport service (e.g. regarding the toll for a road section);

— 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.

NOTE 1

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

formative Annex E for an example of one possible solution to deal with the aggregatjon|of bill

['C or the TSP, depending on the respective operational model, have the possibility of
g details by means of a “billing detail” ADU.

2 The operational model of the TC in a global navigation satellite system (GNSS)-based
equire the generating of any billing details and the maintaining of complete control over th
bmain. This is typically the case for privately operated TCs or road concessionaires. If a govd

load of being a TC in a GNSS environment. In this case, the TC<can require the TSP to generat
s" ADU to be sent to it.

rmity of the provided billing details for a given'service usage. Therefore, the billing
nally reference previously exchanged toll declardtions so as to provide further inform

ecipient of a “billing details” ADU can accept'or deny it by using the acknowledgement f{
Payment settlement functionality

.1 Claim payment for seryice usage

‘laim payment for servicé usage functionality is derived from ISO 17573-1 and is spe
bystem service “paymentsettlement”.

Claim payment phasé may, for example, start once the billing details have been agrd
C and the TSP{(sgée 5.2.8). In this case, the payment claim is based upon these agreed
poated billing)details.

do n¢tdirectly derive from the bilaterally agreed billing details (e.g. overdue payment, rein

payment claim” ADU also gives the possibility of including additional claims for other s

the TC and TSP agree to use the same aggregation process and aggregate the billing details independently

hny rounding

ng details.

fransferring

environment
b usage of its
rnment body
e operational
e the "billing

h be necessary for the recipient of a “billing details” ADU to check the completeness and the

details can
ation.

inctionality.

cified in the
ed between

ind possibly

ervices that
hbursement,

pena

Ities, etc.). Discounts may be specified as a particular type of payment claim, wh

ch may, for

example, carry the reference to the services for 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 made consequently to the use of transport services. Unlike the payment claim functionality,

the paymen
the TC.

The TSP caj
it about an
include refe

The TC has

Fannouncement tunctionatity s inittated by the TSP either unsoticitediy oron request

1 use this functionality by sending a “payment announcement” ADU to the, TClinfor
upcoming payment. The information carried in the “payment announcement” ADU
rences to billing details, toll declarations or even single elements of a charge'report.

the acknowledgement functionality.

rom

ming
may

the possibility of accepting or refusing a received “payment announcement” ADU by fising

5.2.10 Exchange enforcement data functionality

5.2.10.1 General

The exchange enforcement data functionality originates fromASO 17573-1 and is specified in thg EFC

system servlice “exceptions detection”.

The exchange enforcement data functionality may be used each time a TC needs additional informption

for a complipnce checking process. The compliance checking process consists of:

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

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

A subsequent offline process perfonmed by the TC may:

— issue tdlll violation ticketsdfor-service users if the service user was responsible for the wrong toll
declaration; and

— comparg roadside 6bsérvations with toll declarations received from the TSP and updat¢ the
perfornpance monitoring parameters with these results.

Even if the detajls;on how to perform compliance checking/enforcement back end processes are left to

the TCs, it can-be.necessary for some basic information exchange to be supported on both sides.

5.2.10.2 Retrieve user details functionality

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.

The TC may acknowledge any received “provide user details” ADU by using the acknowledgement
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evaluation

process by issuing a “user complaint response” ADU, thereby indicating the acceptance or the refusal of

the u

ser complaint.

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 E

©ISO

FC 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

an SLA level.

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

Types and ranges of quality assurance (QA) parameters are agreed upon between TCs and TSPs with
bilateral agreements.
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6 Compufnfinnal cpprifirafinn

6.1 Overview

This clause specifies the computational objects for the information exchanges between TCs and TSPs.

Each compu

d name;

tational object is identified by:

— 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
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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
related interactions listed in Table 1 are supported. For each implemented computational object and

: t 3 £l o 3 1 + A | ] £l 4 pu A | i £lo o s 1 ot U
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the rules stated in Table 1 shall be obeyed, with the following meanings:

TSP)

— 1nay initiate: an entity is able and allowed to initiate an interaction;

— ghall initiate: an entity is able and has to initiate an interaction;

role (TC or

— ghall be able to receive: an entity shall be able to accept this kind of interaction. If a re|lated ADU is

Table 1 — Computational objects and interactions

mnot supported, the receiver shall respond with an ADU reason codeNet supported ADJ”.

jects

Compu.tatlonal Interaction TSP rifles TC rules
object
Exchfange trust ob- Request May initiate,'shall be able to |May initiate, shall pe able to

receive

receive

Trust objects

May initiate, shall be able to
regeive

May initiate, shall pe able to
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 pe able to

receive

receive

Orig{nating and

information

proviiding EFC context

Request (EF€ context
data)

May initiate

Shall be able to reqeive

dataland contractual

Request (contractual Shall be able to receive May initiate
information)
EFC context data Shall be able to receive May initiate

Contractual information

May initiate

Shall be able to reqeive

Acknowledge (EFC con-
text data)

Shall initiate

Shall be able to reqeive

Acknowledge (contrac-
tual information)

Shall be able to receive

Shall initiate

Status

May initiate, shall be able to

May initiate, shall pe able to

receive

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 billing details |Request May initiate, shall be able to |May initiate, shall be able to

receive recelve

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 setflement

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

Request (paymentan- [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)

Shalllse)able to receive

Shall initiate

Status

May initiate, shall be able to
receive

May initiate, shall be able to
receive

Exchange enforcement
data

Request (user details)

Shall be able to receive

May initiate

Request (CCC event)

May initiate

Shall be able to receive

Request (list'of users)

Shall be able to receive

May initiate

Providewser details

May initiate

Shall be able to receive

Report €CC event

Shall be able to receive

May initiate

List of 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
users)

Shall be able to receive

May initiate

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

ment Data

Status Mny initiate shallbe able to M:\y initiate shall be able to
receive receive
Proviide Media Settle- |Request May initiate Shall be able(to'reqeive

Media settelement data

Shall be able to receive

May initiate

Acknowledge (media
settlement data)

Shall initiate

Shalldbe-able to reqeive

The

be p¢rformed with the exchange of information.

The

ffering of an interface by an actor may require different behaviours'depending on thelactivities to

interface interactions summarized in Table 1 are perférmed by exchanging open systems

interjconnection (OSI) application layer APDUs. They are described in detail in the following subclauses
and gre formally defined in Annex A. In case of any conflict:between this description and the definition
in Arflnex A, the definition in Annex A takes precedence.

To 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 writtén using courier font.

6.2

6.2.1 General

Application protocol data units

The APDU content is formally-defined in Annex A by the ASN.1 type InfoExchange, which isfmade of the

folloying elements:

a) a mandatory infoExchangeContent field;

b) an optionaliinfoExchangeAuthenticator field.

Tabl¢ 2 deseribes the fields in the infoExchange APDU.

Table 2 — InfoExchange APDU fields

Field name

Data type/data description

infoExchangeContent

InfoExchangeContent. Actual content of the APDU. See Table 3. m

infoExchangeAuthenticator

AuthenticatorEfc. Record (ASN.1 SEQUENCE) made of two fields of|o
types authenticatorEfc,and ackAuthenticatorEfc

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.

© IS0 2022 - All rights reserved
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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 InfoExchangeCcontent 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 givendn Figure|4.

InfoExchange l

InfoExchangeContent

ApciFields

aidldentifier
apduOriginator
informationSepderID

informationReceipientID
apduldentifien
previousApdujd
nextApduld
inResponseTofApduld
apduDate

RelateflApduld

apduOriginator
apduldentifier]

ApduAuthenticator

authenticatorEfc
ackAuthenticatorEfc

Adus %) ‘|

RequestADU

AckADU

TrustObjectADU
EfcContextDataADU
ExceptionListADU
ReportAbnormalOBEADU
TollDeclarationADU
BillingDetailsADU
PaymentClaimADU
ReportQAADU

StatusADU
ProvideUserDetailsADU
UserComplaintADU
UserComplaintResponseAD
U

ReportCCCEventADU
ProvideUserldListADU
PaymentAnnouncementADU
ContractlssuerListADU
MediaSettlementDataADU

AuthenticatorEfc

tbsAuthenticatorEfc
signatureAlgorithm
signatureValue

TbsAuthenticatorEfc

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;

18
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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 AidIdentifier. Integer ranging from 0 to 255 m
apduSrigimator Prosices o
informationSenderld Provider o
informationRecipientld Provider m
apduldentifier Apduldentifier. Integer ranging from 0 to 2631 m
previousApduld RelatedApduld o
nextApduld RelatedApduld o
inResponseToApduld RelatedApduld )
apduDate GeneralizedTime m

aidldentifier shall identify the protocol version number. The fallowing values are specified:
— 1s012855x2015, which identifies the 2015 version of the IS document;

— isoDIS12855x2020, which identifies the 2020 version of the DIS document;
— 1soFDIS12855x2021, which identifies the 2023 version of the FDIS document;
— 1s012855x2022, which identifies the 2022-version of the IS document;

— ¢en16986x2016, which identifies the-2016 version of the CEN 16986 profile of the 2015 version of

— ¢en16986x2022, which identifies the 2022 version of the CEN 16986 profile of the 2042 version of
the IS document.

In addition to the values specified above and the ranges of ISO/CEN reserved values, a range of values
is reserved for private Usage. Private versions shall be identified by one of these values irf association
with|the informationSenderld value.

apdyOriginator<hall be the identifier of the entity originating the contents of the APDU, which can be
eithdr a TC oraservice provider. This may be, but is not necessarily, the actual sender of the Information.

info mationSenderId shall identify the entity actually sending the APDU It may be used fo identify a
may contain
elsame 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 apduTdentifier 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, together with the previousApduld field, may be used to identify chains

of APDUs.

inResponse¢ToApduld may optionally be used to indicate that the APDU is either a response

request or an ACK. It may be needed to identify a chain of APDUs to be processed in a workflpw.

apduDate shall specify a time stamp for the APDU.

6.2.3 Application data units

The ADUs figld 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

to a

Functionality ADU type name Description
Basic RequestAdu Generic request
AckAdu Generic acknowledge
StatusAdu Generic status
Exchange triist objects TrustObjectAdu Send trust objects
Provide EFC|context data EfcContextDataAdu Send EFC context data

Provide contract issuer informa-
tion

ContractlIssuerListAdu

Provide information on contract
issuer

Manage excgption lists

ExceptionListAdu

Send exception list

ReportAbnormalObeAdu

Report abnormal OBE

Report toll declarations TollDeclarationAdu Toll declaration
Report billing details BillingDetailsAdu Billing details
Payment setflement PaymentClaimAdu Payment claim

PaymentAnnouncementAdu

Paynwntannouncmnent

Exchange enforcement data

ProvideUserDetailsAdu

Provide user details

ReportCccEventAdu

Report CCC event

ProvicdedseridbstadT

Provide a useriist

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 AduTldentifier.

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

Whe i i ~ i i ifted: irdicate to the
receiver of the ADU which action is supposed to be done with that ADU. While the exact hehaviour to
be fgllowed is implementation-specific and varies from ADU to ADU, the following geherally available
valugs are specified in this document:

— gend, 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

— Tresend, which specifies a resending of an ADU

6.2.4 User identification

A data type used in most ADUs to identify a user is th€ user1d data type. As a user can be identified
in vdrious ways, and by different methods, the usés1d data type is represented as a s¢ries (ASN.1
SEQUENCE) of different types, all optional. Howeyer, when the data type user1d is used, atj least one of
the fjelds shall be specified. The structure of the User1d data type is shown in Table 6 and is formally
specified as per Annex A.

Table 6 — Userld fields

Field name Data type m/o
pan PersondlAecountNumber 1)
contractSerialNumber |ContractSerialNumber 1)
licenicePlateNumber BN 0
obeld Record (ASN.1 SEQUENCE) made of the following fields: manufacturerld, 0
equipmentObuld

equipmentlccld EquipmentIccId o
customerld OCTET STRING

pan mayoptionally 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 re quest
data structy

The Request

is formally

AdT datd type 1S uSed to imdicate a generat Teadiness to TeCeive, or to specificatty Teq
re to be sent.

Adu type is a selection (ASN.1 CHOICE) among different substructures, each onelspeci
a different type of request. Table 7 describes the fields specified as CHOICE in the data structure, 9
efined in Annex A.

Table 7 — RequestAdu fields

esta

fying
hich

Field name Data type/data description m/o
genericRequest Record (ASN.1 SEQUENCE) made of the following fields: apduldentifier, | [N/A
requestedAduType, aduldentifier, action€ode
exceptionLigtRequest Record (ASN.1 SEQUENCE) made of the fellowing fields: requestedAdu- | [N/A
Type(exceptionListRequest), aduldentifier, period, exceptionListType,
exceptionListVersion, actionCode

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

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

userDetailsRequest 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(reportCCCEventAdu), 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

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

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

If the gener

cReguestis selected the following rules annly:
e § 4 (=] rr-J

— Ifnone 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;

— iftherequestedAduType 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:

If theg trustObjectRequest 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;

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

eriod field may optionally be used to request to retransmit all ExceptionList ADUs thalt are related
o the given period of time. If period is not specified, the request is not limited to-a specific period
ftime;

xceptionListType field may optionally be used to request to re-transmit-all ExceptipnList ADUs
hat are of the specified type;

xceptionListVersion field may optionally be used to request to rettansmit all ExceptipnList ADUs
hat are of the specified version. If the field is not specified, the Jdst available version isimeant;

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

requestedAduType field shall bear the value trastObjectAdu;

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

duldentifier may optionally be psed to identify the requested TrustObjectAdutobere-fransmitted.
f the aduldentifier is specified, the trustObjectSpec field shall not be set;

rustObjectSpec may optionally be used to specify the type and purpose of the reqpiested trust
bject. The type of the trust object requested shall be specified in the field typeOfTryistObject, of
flype RequestedTrustObjectType, which is a selection (ASN.1 CHOICE) of:

1+ certificates;

1+ public keys;

+ DSREwaster 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 userDletailsRequest is selected, the following rules apply:

If the cccEventRequestis-selected, 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;

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

startTime field may optionally be used to indicate a start of a period for which toll declarationls are
requested;

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

action(ode may optionally be used to indicate specific actions to be purstieéd by the receiver ¢f the
requestjAdu (see 6.2.5).

requesfedAduType field shall bear the value provideUserDetailsAdu;
aduldentifier may optionally be used to identify the requested UserDetailsAdu to be re-transmitted;
userld field shall specify the identifier of the user for which additional details are requested;

listOfParametersRequested may optionally be used to specify which additional parametdrs, if
any, are|required. If this field is not specified, theh the response shall contain all available details;

userDetailsRequestReason may optionally’ be used to specify the reason for the request;

period may optionally be used to request user information related to the specified period in fime,
including cases where user information is varied during the period. If not specified, itis the currently
available user information that(s,to be requested;

action(ode may optionally-be’used to indicate specific actions to be pursued by the receiver ¢f the
requestjAdu (see 6.2.5).

requested AduType field shall bear the value “reportCCCEventAdu”;

ifnooptjonalfieldsarespecified, thisindicatesgenericreadinesstoreceive ADUs ofthereporthcElivent
type. In| this case it is recommended to use a genericRequest, with the requestedAduType|field
bearing the 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:

If thd

requestedAduType field shall bear the value “provideUserldListAdu”;

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 value is defined:

llUserldsToGivenCustomer;

serld field may optionally be used to identify a vehicle or OBE that is known te,the T
urther vehicles or OBEs are requested that belong to the same service user. Ifthe'userl
pecified, the request is intended to retrieve the identifiers of all service users.of that T
y the value of userldRequestType;

serldRequestTime field may optionally be used to specify a peint of time. If this

C and where
id field is not
P as filtered

attribute is

pecified, the TSP shall answer to the request based on data valid“at the provided point of time

nd not at the time of the request. If this attribute is not specified, the latest informa
rovided;

actionCode may optionally be used to indicate specific.actions to be pursued be the re
fequestAdu (see 6.2.5).

mediaSettlementDataRequest is selected, thefollowing rules apply:
requestedAduType field shall bear the valug“mediaSettlementDataAdu”;

if no optional fields are specified, this indicates generic readiness to receive A
mediaSettlementData type. In this casé€ it is recommended to use a genericReque
requestedAduType field bearing thHe'value “mediaSettlementDataAdu”;

fransmitted;

eriod may optionally be used to request to re-transmit all MediaSettlementDataA
elated to the givenperiod of time;

fion shall be

ceiver of the

DUs of the
5t, with the

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

Hus that are

quipmentlccld tay optionally be used to request to re-transmit all MediaSettlemgntDataAdus

hat contain the-specified identifier;

ediaSettlementListVersion may optionally be wused to request to
ediaSettlementDataAdus that are of the specified version. If the field is not specif]
vailable version is meant;

re-transmit
ied, the last

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

requestAdu (see 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.

apduAckCade shall contain the status of the APDU or a reason for accepting or rejecting the APDY. The
apduAckCode accepts or rejects an APDU as a whole. If an APDU is accepted, there can beadditjonal
responses on individual elements of the APDU (ADUs). A single ADU could be rejected while’the APDU

itself is accepted. This is dealt with by using the optional issues field (see below). If thé-apduAck{ode

indicates rejection, the whole APDU is rejected, irrespective of the possible acceptancé-codes indi¢ated

in the issugs field. The values defined in this document for apduAckCode are“listed (in de¢imal

notation) in|Table 9.

Table 9 — ApduReasonCode values
Nanpe 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

apduNotOk The APDU was rejected. 3

sequenceError The APDU was rejected because the APDU was sent out of the logical sequence 4
of a transaction.

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

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

originatorRegjected The APDU wasrejected because the Apdu Originator is not known, or no valid 7
contract exists:

recipientUnknown The APDUwds rejected because the Information Recipient is not known, or no 8
valid contract exists.

related ApdulUnknown | The,APDU was rejected because the related APDU is unknown or the transac- 9
tioh was finished.

requestSentTooOften\|The APDU was rejected because the request was sent too often or to early 10
(processing of similar request still active).

The followingrules apply for handling the reception of an AckAdu:

— if the apduAckCode field indicates rejection (value of apduNotOk), the whole referred APDU is
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 o
issueLocation UTF8String o
issueContent UTF8String o
issueCode INTEGER m
issueText UTF8String o

issu¢Aduldentifier may optionally be used to specify the unique identifier of the ADU thaff contains an
issug. 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 APU by using

XPath expression.

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

issu¢Code shall contain the reason code (see Table 14)-of an issue.

issu¢Text may optionally be used to provide a description of the issue. The usage of thid attribute is
basefl on bilateral agreements between TC and.TSP.

Somg¢ values of the AduReasonCode fieldarereserved for CEN and ISO use. The values that gre specified
in this document are listed (in decimal-otation) in Table 11 and are formally defined in Annex A. The
valug¢ of the AduReasonCode provides feedback information to the sender or originator of apn ADU about
the acceptance or rejection of an ADU that was received and processed by the information recipient.

Table 11 — AduReasonCode values

Name Semantics Value

invalidAdu The specified ADU is invalid. 0

notSppportedAdu The specified ADU is not supported. 1

aduHartiallyRejected Part of the specified ADU is rejected. 2

resefved Codes reserved for general ADU-related 3..99
errors.

trust{ObjectExpired 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)

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
errors.
reserved COUeS TEeServed for CONMract 1SSUer exXCiange 30039
errors.
exceptionLigtsVersionRejected The exception list version has been rejected. 400
exceptionLigtsTypeRejected The type of exception list has been rejected. 401
exceptionLigtsUserldRejected The user ID in exception list has been reject- 402
ed.
exceptionLigtsStatusTypeRejected The type of status in exception list has'been 403
rejected.
exceptionLigtsReasonTypeRejected The reason code in exception listdias been 404
rejected.
exceptionLigtsDateAndTimeRejected The date and time in excepfion list has been 405
rejected.
reserved Codes reserved for exception lists exchange 406 ..49p
errors.
abnormalObgUserIdRejected The user id in abnormal OBE has been re- 500
jected.
abnormalObgDateAndTimeRejected The date.and time in abnormal OBE has been 501
rejected:
abnormalObgReasonCodeRejected Thé yeason code in abnormal OBE has been 502
rejected.
reserved Codes reserved for abnormal OBE exchange 503..59p
errors.
tollDeclartignDuplicateTollDeclarationldRe- | A duplicate of the tollDeclarationld has been 600
jected identified.
tollDeclarationActionCodeRejected The actionCode in a toll declaration ADU is 601
unknown or not supported by the recipient
of the toll declaration.
tollDeclaratijonChargeReportStructureReject- |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.
P‘IOTE FUl OUIIIT data C}Clllcllta ;lJD;dC thc
charge report there are individual 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

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

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

ed

tollDeclarationDuplicateVehiclePassageReject-

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-
port.obeld + chargeReport.vehicleLPNr +

608

chargeReport.paymentMeans.personal-
AccountNumber + DetectedChargeObject.
chargeObjectld + DetectedChargeObiject.
timeWhenUsed]

tollDleclarationInvalidDetectedChargeObject-
ManyRejected

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

609

tollDleclarationTollChargerlssueRejected

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

NOTE This can be dséd, for example, in case
errors on the TC side prevent correct accept-
ance of a toll declaration.

610

tollDleclarationTollContextRejected

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

611

tollDleclarationTollFeeRejected

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.

612

reseyved

Codes reserved for toll declarations ex-
change errors.

613 ..699

billiggDetailslssuerldRejected

The issuer ID in billing details has been
rejected.

700

billiggDetailsClainildRejected

The claim ID in billing details has been
rejected.

701

billiggDetailsTollChargerldRejected

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

702

billingDetailsContextldRejected

The context ID in billing details has been

703

3 +ad
Teectear

billingDetailsUserldRejected

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

704

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.

billingDetailsIntermediateSectionRejected The intermediate section in billing details 713
hasheen reiected

billingDetailsExitChargeObjectRejected The exit charge object in billing details has 744
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 excharige 717 ..799
errors.

claimRejectqdByTSP The related payment claim has be€n rejected 800
by the TSP.

claimApproyedByTSP The related payment claintthas been ap- 801
proved and accepted by the TSP.

paymentClaimIdRejected The ID in payment c¢laim has been rejected. 802

paymentStartDateTimeRejected 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.

paymentUsefldRejected The-user ID in payment claim has been 805
rejected.

paymentAmpuntRejected The amount in payment claim has been 806
rejected.

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

paymentTypeOfFeeRejected 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..89p
errors.

reserved Codes reserved for payment announcement 900 ..99p
DV[‘]’\DI’\gD errors

reserved Codes reserved for provide user details 1000..1099
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

30
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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
complaint ADU is not known by the TC.
datepfCompiatmtincorTect The date of the compiaimt IS ICoTTeCt. 1304
datepfComplaintMissing The date of the complaint is missing. 1305
complaintReasonMissing The reason of the complaint is missing. 1306
com}LIaintReasonUnknown The reason of the complaint is not knowm: 1307
add(omplaintReasonMissing Additional complaint information is missing 1308
and the reason of the complaint is “other”.
additionallnfoldMissing The ID in the additional complajint informa- 1309
tion is not specified.
infolpateTimeMissing The field date in additienal'information is 1310
missing.
infolpatelncorrect The field date in additional information is 1311
incorrect.
incogrectAuthenticator The authenticator is wrong. 1312
relatedBillingDetailsAlreadyComplained The referred billing details is mentioned 1313
in anofher user complaint currently being
proceéssed.
resefved Codes reserved for complaint-related errors.| 1314..1399
reserved Codes reserved for future ISO/CEN exten- 1400..2999
sions.
semgnticError The semantics of the message received was 3000
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.
resefved Codes reserved for future ISO/CEN exten- 3001
sions. 3009
actignCodeNotSupported The sent action code is not supported. 3010
NOTE 4 This AduReasonCode is used only
in response to ADUs which contain action
codes.
reserved Codes reserved for future ISO/CEN exten- 3011
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
acknowledged) APDUs are obsolete (e.g. to support rollback scenarios) or to indicate the inability to

receive APD
shall identif]

Table 12 ind

[Us. When transferring this ADU, the value in the informationRecipientID field of the
 a valid entity (a null value is not permitted).

icates 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
gdneralStatusCode |GeneralStatusCode m
apduStatusCode Record (ASN.1 SEQUENCE) made of the following fields: apdu, | o

reasonOfAduStruct
adtionCode ActionCode o
generalStatusCode shall indicate readiness to receive APDUs, The following values are allowed:
— notReadyToReceive: the issuing entity is not ready to,receive;

readyT

apduStatusCode may optionally be used to provide APDU-specific reason codes as a sequen|

one or more
contains thg

bReceive: the issuing entity is ready to receive.

reason codes for each by ADU in-a(velated APDU. The apdu field identifies the APDU

b ADUs. The reasonOfAduStruct is a list (ASN.1 SEQUENCE OF SEQUENCE) made of

APCI

ce of
that
two

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

an AduReasq

actionCode|
statusAdu (§

6.6 Trust

The Trustoy
can be eithd
objects are §
APCI may hs

hCcode value, defined in Table<11.

ivailable. When transferring this ADU, the value in the informationRecipientID field ¢
ive-a null value, to indicate that the ADU is intended for all possible recipients.

may optionally be used-to indicate specific actions to be pursued by the receiver g
ee 6.2.5).

ObjectAdu data structure

jectadudata type can be used by either the TC or the TSP to provide trust objects. The
r sent«as-a response to a Request ADU or initiated as a push ADU if new versions of

f the

ADU
trust
fthe

Each Trustobjectsadu data structure shall contain one trust object and additional information and

parameters

Table 13 ind

for that trust object.

icates 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 AduIdentifier m
replacedTrustObject  |Aduldentifier o
purposesOfTrustObject | Record made of fields of the same type (ASN.1 SEQUENCE OF), each of type m

TrustObjectPurpose

32
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Table 13 (continued)

Field name Data type/data description m/o
startValidity GeneralizedTime m
endValidity GeneralizedTime o
trustObjectStatus TrustObjectStatus m
trustObject TrustObjectCode o
actionCode ActionCode o

aduldentifier shall indicate the unique identifier for the Trustobjectadu. The uniqueness of the value

ofa

uldentiiier sha € guarantee y the 1nitiator o e trust opject (1.e. or 1ns1

of thg same provider ID.

replacedTrustObject may optionally be used to contain the trust object identifier of the
which shall be replaced by the new trust object that is transferred using the ptesent Tru
strugture. This optional data element shall only be present and used in casejan already
valid trust object shall be replaced by a new trust object. If replacedTrustODbject is pres
trusf object shall have the TrustObjectID set to a new value.

purposesOfTrustObjects shall be used to indicate the possible usage(s) for which the tr
interlded. It contains a list of values which it supports in specifying the possible usage of th
objeqt for one or more than one purposes. Allowed values shallbe:

frustObjects, unspecified purpose;

SRCCharging, to validate authenticators from DSRC charging applications;
SRCAC, to calculate access credentials for DSRC charging applications;
BEInterrogation, to validate authenticators received during a CCC transaction;
BEInterrogationAC, to calculate aegess credentials for CCC;

SIGExceptionList, to authenticatereceived exception lists;

$IGContextData, to authenticate received context data;

sIGBillingDetails, to,authenticate received billing details;

sIGFiscalObjects, to-authenticate received fiscal objects;

sIGCommunication, to authenticate received ADUs by infoExchangeAuthenticator;
eNCCommmunication, to decrypt received ADUs;

dSRCKeyEncryption, to encrypt DSRC keys;

e the realm

trust object
EtObjectAdu
bxisting and
ent, the new

st object is
b same trust

dap
certlssuing, certificate to issue certificates;

slGUserCommunication, 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 scope of this document.

endValidity may optionally be used to indicate the expiry date for a trust object. In case this optjional
element is npt present, the specified trust object has no expiry date.

trustObjectStatus shall be used to indicate the status of the specified trust object. The following
values shall|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.

trustObjectis of data type TrustobjectCcode and may optionally®berused to specify the value of the frust
object. If trustObject is omitted, a new value of trustObjectStatus is sent for an already transf¢rred
trust object

TrustObjedtCode is supported in this document for the'following trust object types:

— certificates;

— public Keys;

— DSRC keys;

— MAC keys;

— DSRC k¢y references;

— generictrust objects.

For each sp¢cified type-oftrust object, a different definition applies, as per the following.

The certiflicateobject data type supports exchanging certificates between TC and TSP.| The
certificate sfrueture and coding shall be according to ISO/IEC 9594-8. Table 14 explains the fields in the
Certificatg¢dbject 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;

— ¢ertTspRoot; iudit.atius the- TSP root-certificationauthor itycer tificate:;
— ¢ertTspCR, indicating the TSP charge report verification.
The ¢ertificate field shall contain the actual public-key certificate according to ISO/IEC 9594-8.

The [publickeyobject data type is used to transfer public keys whose authenticity is proven by a
fingdrprint exchanged over a separate communication channel. Public keys without a certtificate may
be used to establish the initial trust relation between TC and TSP. Table-15 explains the [fields in the
PublfcKeyObject data type, which is formally defined in Annex A.

Table 15 — PublicKeyObjectfields

Field name Data type/data description m/o
publicKeyType PublicKeyType m
serialNumber INTEGER ranging from 0 to 263-1 m
Issuer Provider m
algorithmldentifier |Selection (ASN.1 CHOICE) between rsa and ecc fields m
publicKey OCTET STRING m

publicKeyType shall specify the type-ofKkey. A key can be:

— kpupTcSignature, which is aisignature key of the TC;

— kpupTcEncrypt, which is'an encryption key for the TC;
— kpupTspSignature; which is a signature key of the TSP;
— kpupTspEncrypt, /which is an encryption key for the TSP.
serialNumber shall indicate the key’s serial number.

issu¢r shalkidentify the issuer of the key.

algorithmIdentifier shall identify the used public key algorithm, which can be either Riyest, Shamir

1 C oo 4-Q

Il L Y 1 . | - b 1L L 11 .
and Adtenman LRSA} dIgOTTUIII, a5 IIIIpOT tEU [T OIIT ISG/IDL J37%-0, OI cHIptIc-curve ¢ yptography
algorithm.

publicKey field shall contain the key.

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

encryptionKeyld of type EncryptionkeyId is a selection (ASN.1 CHOICE) between two types of trust
objects identified by the fields certificate and publicKey which shall be used to identify the encry

type used.
two elemen
originator a

timestamp

dsrcKeys is

EfcCm (des

and formall)

Field name Data type/data description m/o

efcContextMark EfcContextMark m

bitmask OCTET STRING m

efcContextMarkVersion EfcContextMarkVersion 0
echontextjA/lark shall be used to specify the context mark to be used either in a DSRC td
environmernjt or for CCC.
bitmask shall be used to indicate which typeefcontract and context version the key applies to by se
the applicable bits corresponding to the position in the concatenation of the elements typeOfCon

and contex

value mean§

NOTE If
the transmis

EXAMPLE
to all EFC Co
considered. T

efcContext]
Its values re

36

tion

Both fields certificate and publicKey are defined as a record (ASN.1 SEQUENC
[s (serialNumber, issuer) identifying either a certificate or a public key by means
hd the originator’s assigned serial number.

of type uTcTime shall contain the time of the encryption.

 described in Annex A).

Table 17 — EfcCm fields

fVersion of efcContextMark: A 0 value means ignore the respective element, whil
consider the respective élement.

The bitmask<'0000 0000 0000 0000 1111 1111" allows the transfer of a key that is appl
he key is valid for all values of typeOfContract.

MarkVersion may optionally be used to indicate the version of the EfcContextMark
flect.the contents of EN 15509:2020, Table A.1, and are defined as:

a list (ASN.1 SEQUENCE OF) of couples (ASN.1 SEQUENCE), each made of elements of {
'ribed in Table 17 and formally described in Annex A) and Encrkey\(described in Table 18

htextmarks with the specified contextVersion. The values of the attribute typeOfContract ay

) of
bf its

ypes

lling

tting
fract
b a1l

a service provider uses several values for type of contract, using a corresponding bitmask afllows
bion of only one key.thatapplies to all EFC context marks with the various values of type of con|

tract.

cable
e not

hsed.

en15509Version0, 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 12813, amended per

Amendment 1 2017;

is012813Version2019, meaning the 2019 version of ISO 12813;
iso13141Version0, meaning the current version of [SO 13141;
iso13141Version2010, meaning the 2010 version of ISO 13141;
iso13141Version2015, meaning the 2015 version of ISO 13141;

is013141Version2015Amd12017, meaningthe 2015 version of ISO 13141,amended per Amendment

1 Z2017.

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

keyTlype is a record (ASN.1 SEQUENCE) defined as type &eéyType which shall be used to
typelof key. It is made of the the following fields:

normativeReference: a selection (ASN.1 CHOICE) of either an 0BJECT IDENTIFIER Or g
yhich may optionally be used to identify the standard that identifies the key;

geyUsage: shall be used to specify the way'in which the key is to be used. The followin
efined for xeyUsage:

1+ authentication, to compute@uthenticators;
+ accessCredentials, to compute access credentials;
1+ encryption, to encryptdata;

+- otherUsage, forgther usages.

keyRef shall be usedto’identify the key to be used in a DSRC tolling environment according t
or fof CCC accordingto ISO 12813.

encrKey shallcontain the key, encrypted using the certificate referred to by the encryptios
of ps rcKeyOkject.

kvC
one

identify the

UTF8String

g values are

p ISO 14906,

hKeyld field

slTall be used to provide the Key Verification Code according to ISO 11568-2, calculateq

| encrypting

block 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 MacKkeyobject 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 specify the serial number of the certificate used.

issuer shall
timestamp
algorithml
masterKey

encrKey sh

issuer of key.

KVC shall cd
size of zeros

The DsrCKej
CCC (IS0 12
formally def

specify the name of the certificate’s receiver.

shall specify the time of the encryption.

Ref shall identify the master key used for encryption.

11 contain the key that has encrypted using the certificate referréd-to by serialNumbe

4

ntain the key verification code according to ISO 11568-2{calculated encrypting one |
with the plain key, then truncated to leftmost three bytes.

Ref data type shall be used to exchange a non-repudiation key reference for, for exal
813) or LAC (ISO 13141). Table 20 explains the fields in the psrckeyref data type, wh
ined in Annex A.

Table 20 — DSRCKeyRef fields

Field name Data type/data description m/o
efcContextMark EfcCogtextMark m
keyRef INTREGER, ranging from 0 to 255 m
referenceType TNTEGER defined as ReferenceType m
efcContextMarkVersion\JEfcContextMarkVersion 0

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

keyRef shal
SO 14906, ¢

referenceT)

cCCNon

| contain the+reference to the key to be used in a DSRC tolling environment accordi
r for CCC aecording to ISO 12813.

ype shalbspecify the usage of the key. The following values are supported:

RepKeyRef, used for non-repudiation in CCC (I1SO 12813);

Hentifier shall identify the used encryption algorithm, which can be eithef?DES or AES.

r and

block

mple,
chis

g to

— cCCAuthenticationKeyRef, 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 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:

—

[ 9q

J

—

—

rertificate, used for certificates;
symmetricKey, used for symmetric keys;
'rl, used for certificate revocation lists;

bdp, used for cdps;

— ocsp, used for ocsp;

— ¢

bncryptedSymmetricKey, used for encrypted symmetric kéys;

The §
6.7

6.7.1

The ]
by th

The

Enti
vehid
the

spec
optid
they

The 3

— IublicKey, used for public keys;

therTrustObject, used for other types of trust objects.

enericTrustObject field shall contain the trust'object.
EfcContextDataAdu data structure

General

e TSP or as a push ADU if anew version of EFC context data attributes is available.

EfcContextDataAdu data/type contains TC-related administrative information, def
Fyoverview data type/) followed by data structures that specify tariffs and class

eneralContextData data type, or the MeshedcontextbData data type, which are twg
fications of geegraphical-tolling-related information of the toll domain. All of these st

supporfnot being obliged to transfer the whole EfcContextData each time only a part

EfcContextDataAdu data type is described in Table 22 and is formally defined in Annex|

pfcContextDataAdu data type shall be used by the TC either as a response to the requgst ADU sent

ined by the
bs of users,

les, and time perieds where tariffs apply for the toll domain, and specific informati¢n for either

alternative
fuctures are

nal (with-the exception of aduldentifier) and contain elements with their own versipn fields, so

s updated.
A.

Table 22 — EfcContextDataAdu fields

Field name Data type/data description

aduldentifier Aduldentifier

entityOverview

fields describing the toll context (see 6.7.4.1)

List of (ASN.1 SEQUENCE OF) at least one set of records (ASN.1 SEQUENCE) of | o

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
Table 5$);

— curren¢yConversionTable, which may be optionally used to specify the currency orycurrencies
used and their conversion rates (see Table 62);

— tariffClassDefinition, which may optionally be used to specify which tariff classés'are appligd for
the toll domain (see Table 63);

— localVehicleClassDefinition, which may optionally be used to specify theZdefined vehicle classes
in the tgll domain (see Table 65);

— timeClgssDefinition, which may optionally be used to specify the time classes that determing toll
in the tgll domain (see Table 69);

— userClgssDefinition, which may optionally be used to spe¢ify the recognized user classes ip the
toll domain (see Table 71);

— locationClassDefinition, which may optionally be uSed to specify the defined location clasdes in
the toll domain (see Table 73).

domainTyple may optionally be used to specify the type of the toll context and shall contain the
actual EFC supporting data which shall be applied in the toll context. Either GeneralcontextbData, or
MeshedContg¢xtData data types may be seleCted. Subclauses 6.7.2 and 6.7.3 describe in detail thg two
types of EF( domains.

actionCode|may optionally be used té_indicate the action associated with the specific ADU (see 6.2.5).
6.7.2 GerleralContextData type

6.7.2.1 Ge¢neral

The GeneralcontextData data type shall contain the EFC context data and supporting informption
for a generglized toll context with a simple (section-based, area-based or cordon-based) layout] It is
described ir] Table¢’23 and is formally defined in Annex A.

2>

l 2 . | 4= 4] L .11 . 41 o . ) . | . £ 1l 1 L 1 A
Table 23 indicatesthefieldsimthe cemerarcomtexroaradata type,whIcir Is Tornralty aernred nranmnex

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 identificatjon and type
of the toll context (e.g. section-based tolling, area charging, cordon charging), timeZene information and
information regarding the operational status of the respective toll context partition. The main 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 Tol1contextPartitionoverviqw data type
shalllbe present, which represents a toll context that consists of one single-partition.

Tabl¢ 25 indicates the fields in the Tol11contextPartitionoverview data type, which is fornjally defined
in Arjnex A.

Table 25 — TollContextPartitionOverview fields

Field name Data type/data description m/o
tollCpntextPartitionld TollContextPartitionId m
tollCpntextPartitionName UTF8String o
tollCpntextPartitionType TollSchemeType m
operptionalStatus Recond (ASN.1 SEQUENCE) made of the following fields: start- m

sOperationAt (of type GeneralizedTime), stopsOperationAt
(of type GeneralizedTime)

timefone 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)
tollCpntextPartitionBeundingPolygon |Polygon 0
sendChargeReportifEntering BOOLEAN 0
precgdenceLeyel INTEGER ranging from 0 to 255 0
chargeReportFinalRecipient Provider 0
tollCpntextPartitionOverviewVersion |[VersionAndvalidity (see Table 24) m

tollContextPartitionld shall contain the identifier of the respective toll context partition for which 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
scheme will stop operation

timeZone shall specifiy the offset in relation to the coordinated universal time (UTC) time fort) the toll
context partition, expressed in minutes. When a toll domain geographically spans over more-thanp one
time zone, this toll domain shall be split into two separate toll context partitions and¢have tw¢ toll
context partition data sets.

All absolute[time information used in EFC attributes and data (especially in the time class specificatjions)
shall be givgn in local real time. In cases where daylight saving time (DST) applies, the involved systems
shall be capfible of re-calculating time information taking into consideration the’applicable legal riiles.

dstInformation is a record (ASN.1 SEQUENCE) which may optionally €entain information regarding
the DST, in terms of a DST offset to the default local time, where positive values shall be used in ¢ases
where the DST is “ahead” of default local time, and negative values shall be used in cases where thg DST
is “behind” the default local time, plus the start and end dates ofithe daylight saving period.

tollContextPartitionBoundingPolygon of type prolygodi"may optionally contain a polygon
representatjon that encloses the geographic area of the toll"context partition. The Polygon data|type
shall be spe¢ified by a list of elements of type point. A po@nt type is defined by choosing (ASN.1 CHQICE)
one of the rgpresentations shown in Table 26 and is different from the type with the same name defined
in ISO/TS 1}573-3. The points shall be specified in-an order that creates and closes the polygon] in a
clockwise dfirection. The segments of the polygon shall be created by connecting each of the ppints
with its sucfessor point. The polygon shall be.closed by connecting the last point in the list with the
first point. The points shall be specified in a Way that means the connections between the points dp not
intersect. The inner side of the polygon(telled area) is defined as the geographical area that is lo¢ated
at the right-hand side when moving oh 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
rélativePointCoordinates  |RelativePosition3d n/a

absolutePojnt€oordinates shall contain the absolute point coordinates by using the attributes
longitude, llatitude and optionally altitude as specified in ISO/TS 17573-3.

relativePointCoordinates shall contain the relative point coordinates by using the attributes
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 e

ntity 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.

6.7.2

The
contg
desc
data
meas

Tabld
Annd

S loliContextrartitionLayout data type

.3.1 General

data type TollContextPartitionLayout shall describe all partitions «that apply
ext. It shall contain a list of single charge objects, including their identifiers, theiq
fiption and additional information such as applicable location classes. The main pu
type TollContextPartitionLayout is to provide all information thatsupports the de
urement) of toll liable usage of a tolled infrastructure.

b 27 indicates the fields in the Tol1contextPartitionLayout@ata type, which is formal
X A.

Table 27 — TollContextPartitionLayout fields

in one toll
geographic
'pose of the
tection (and

y defined in

Field name Data type/data description

m

S~

tollC

bntextPartitionld TollContextPartitioirdd

layowtDescription

Layout

geoR

efPoint Point

tollC

pntextPartitionVersion [VersionAndvalidity (see Table 24)

B|lo |8 |8

tolld
shall

layo
The 1

in Table 28, and are formally defined in Annex A.

geoR

ontextPartitionld of type inTEGER ranging from 0 to 255 defined as Tollcontext
contain the identifier of thétoll context partition.

itDescription shall contain the description of the layout of the respective toll conte
Layout data type isa selection (ASN.1 CHOICE) among fields of different types, which a

lefPoint may be‘used as the geographic reference point for the toll context partition by

abso
long

valugs givenin the layout description shall be relative to this point.

tolldontextPartitionVersion shall contain version and validity information for tH

ute point.coordinates or relative point coordinates. This reference point shall be spe
tude and\latitude values. In cases where this data element is present, all longitude

PartitionId

xt partition.
e described

either using
cified by its
hnd latitude

e attribute

tollContextLayout.
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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geographic data file (GDF) definition

cordon

areaPricingLayout shall be used for area charging schemes

PricingLayout shall be used for cordon charging schemes

6.7.2.3.2 SectionLayout data type

gdfLayoutDescription shall be used for section or road-object-based charging schemes using a

The data type sectionLayout is a record (ASN.1 type SEQUENCE) that describes the section-based
layout in the toll context partition. The entire charged road network may consist of one or more tolled

roads and ghrattcontatmratteastomeormore—sectiors—thedatatype—secrtontayorrts—described in
Table 29 and is formally defined in Annex A.
Table 29 — SectionLayout fields

Figld name Data type/data description mn/o
sectionLayontDescription SectionLayout (see Table 29) n/a
gdfLayoutDgscription GdfLayout (see Table 35) n/a
areaPricingllayout AreaPricingLayout (see Table 41) n/a
cordonPricingLayout CordonPricingLayout (see Table 44) n/a
tolledRoadp may optionally be used to specify a list of one or more‘elements of type Tolledroad that

provide infgrmation about the tolled roads in the toll context partition. The data type Tolledroafl is a
record (ASN.1 SEQUENCE) of elements that is described in Table 30 and is formally defined in Annex A.
sections shpll contain a list of elements of type section that describe the sections in the toll context
partition. It phall contain at least one element. The data+type sectionisarecord (ASN.1 type SEQUENCE)
of using eletnents that is described in that described in‘Table 31 and is formally defined in Annex A.
EXAMPLE 1 | The Oresund bridge is a section-based{toll regime, which is made of only one section.
EXAMPLE 2 | Austrian GO Mautand German LKW-Maut systems are considered as section tolling schemes{Both
tolling schemles consist of a certain number of oad sections. In both EFC schemes the fee depends on preddfined
length infornpation per section.
Table 30 — TolledRoad fields
Field name Datatype/data description m/o
tollRoadld TiolledRoadId m
tollRoadCouptryCode UTF8String 0
tollroadNetworkNanie UTF8String o
tollRoadNanpe UTF8String 0
tollroadDesdription UTF8String o
tollroadDirection 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

ofthedatat

ype TollRoadId, 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.

EXAMPLE 3

44

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 identify the last section of the tolled road.

Table 31 — Section fields
Field name Data type/data description m/o

chargeObjectld ChargeObjectId m
chargeObjectName UTF8String 0
chargeObjectRefPoint AbsolutePosition3d o
networkPoints List (ASN.1 SEQUENCE OF) of records of type Point 0
tollPpth Link o}
liabilityRules LiabilityRules o
pathftructureTowards List (ASN.1 SEQUENCE OF) of records‘of type Link 0
supportingInformation List (ASN.1 SEQUENCE OF) of records of type SupportingPoint 0
pathftructureOnwards List (ASN.1 SEQUENCE OF) efrecords of type Link 0
chargeDistance Distance m
reallpistance Distance 0
locatlionClass LocationClassId m
applicableTimeClasses List (ASN.1 SEQUENCE OF) of records of type TimeClassId 0
tollRjoadld TollRoadfd 0
prevjousChargeObjects List (ASN.1 SEQUENCE OF) of records of type ChargeObjectId 0
nexthargeObjects List (ASN.1 SEQUENCE OF) of records of type ChargeObjectId 0
typePfSection TypeOfSection 5
charjgeObjectld shall eontain a unique identifier of the section as a charge object within thg toll context
partition. In cases where the section is part of a road network that is specified within an afea charging
scheme, the charge object identifier shall be unique within the area (within the given areald). The data
type[chargeobj&et1d is defined in ISO TS 17573-3, and is made of the following fields:

— c¢hargeReportOperator of type provider may optionally be used to identify the entity operating

the-€harge object;

— chargeObjectDesignation of type Int4Unsigned Shnatl contain the designation number of the
detected 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 proint.

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 Poirt 0
endpoint Point m

linkId shall|contain the identifier of the link. It shall be unique within the tell.context.

startPoint shall specify the start point of the link. The data element shall be used as indicated fgr the
field charggObjectRefPoint.

intermediatePoints may optionally be used to list one or more‘than one intermediate points thqt are
on the sectipn 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.€lement shall be used as indicated for thejfield
chargeObjdctRefPoint.

Alink shall always be one-directional. The directionis implicitly given by start point and end poin.

Figure 5 explains the meaning and usage of the'elements of a Link data type.

Start point Link End point
Driving/direction
/
q y;
o
-1~ /
0 - N — o
. -

—_—

Intermediate point

Figure 5 — Elements of a link

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 roint shall be used to specify each toll point.

46 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=95786e8abc8bd12d66dbe9240981a1dd

ISO 12855:2022(E)

— 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.

passage of a certain percentage of the section 1mp11es payment of the toll for the entlre section. The

mUsage, of
flype INTEGER, shall be used to spec1fy the portlon of the entlre sectlon (percentage value) that has
flo be passed as a minimum. The resolution shall be 0,1 %.
NOTE 1  Liability rules are typically specified in a legal framework belonging to each’toll scheme. This field
only gives the possibility to “convert” the legal rules into technical definitions.
The time of usage of the charge object or section, respectively, shall be reported in the corresponding
data|element (e.g. in the TollDeclarationAdu, using the timeWhenUsed field of the chargeReport
element). This usage time may contain, among other things, the time when the liability rule ppplied, and
the time when the entrance into the section or the exit from the seetion occcured. If liabiljty rules are
used| the time class specified in the data element TariffClass.shall be derived from the upage time of
the section and shall be applied to calculate the charge amouft for the charge object.
The fate and time which shall be reported regarding tHe\usage of the charge object is ug to bilateral
agreements between the TC and the TSP.
Table 33 — Use of the attributes in data type LiabilityRules
- ASN.1 ¢lement in
Rule Description Example LiabilityRules
Toll Point(s) | Passage of a number of location| ~Roadnetwork  Toll object | tollPointsl
points (one to two) makes the
vehicle liable to pay forithe use //
of the entire section-atthe time ~=0> -
of passage of the first’point. \/
Figure 6 shows-an€xample of _
one locationpoint to be passed. Toll point
Figure 6 — One point for a section
Toll Points2 | Passage-of two location points | Road “etwork Toll object | tollPoints2
makes the vehicle liable to pay
forthe use of the entire section
at the time of passage of the
second point. Figure 7 shows
an example of two location
lJUilltD tU 1UC paabcd. 1011 po]nts
Figure 7 — Two points for a section
Absolute  |Passage of a certain piece of Road “et""ork Toll object | minTollPath
piece of the entire toll section makes
section the vehicle liable to pay for the / 4
use of the entire section at the
time when the entire piece has
been passed. Figure 8 shows an
example of one absolute mini- Minimum piece
mum piece to be passed. ] ]
Figure 8 — Absolute piece of section
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Table 33 (continued)

N ASN.1 element in
Rule Description Example LiabilityRules

Percentage |Passage of a certain percentage | Roadnetwork Toll object | minimumUsage

of the entire toll section makes

the vehicle liable to pay for the d

use of the entire section at the SO

time when the entire specified

percentage of the section has ;

been passed. Figure 9 shows Example minimum pieces 15 %

an example of two possible

minimum relative pieces to be Figure 9 — Percentage of a section

passed to reach an exemplary

15 % level.
pathStructyireTowards may optionally be used to list the layout description of the roads that are in
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2) app
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section. For

ve to the driving direction) of the charged road section using the data type rink. The

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

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

all be used as specified in tollPath.
ons.

ive to the driving direction) of the charged road section‘using the data type n.ink. The
all be used as specified in tollPath.

ons. Depending on their particular implementations,’systems can use this additional inform
hce improvements with respect to the detection oftthe toll liable use of a charge object. It gives
the road network that leads to the Link and the.road network that connects to the Link. Thus
ta about the context of the Link can help to-prevent the false detection of the charge object ¢
Ction of a charge object.

nere pathStructureTowards and pathStructureOnwards are used to describe
d structures, the following rule shall apply:

at physically connect to €ach other shall be identified by using the same point as end
st link and the start point of the second link. Depending on the referencing method ch
hta type Point, this shall'be achieved by one of the following methods:

pblutePointCoerdinates and relativePointCoordinates for both the end point of the firs
the start peint of the connected link;

lying the:Same point identifier in the data element pointldentifier for both the end po
first link and the start point of the connected link.

data

some

ireOnwards may optionally be used to list the layout description of the roads thaft are

data

some
ation
more
such
r the

more

boint
osen

ying the samé~longitude, latitude and optional altitude values in data elempents

F link

nt of

v

, a dis

each element in the list tance to other (non-tolled) road infrastructure may be

The data type supportingpoint is described in Table 34 and formally defined in Annex A.

Table 34 — SupportingPoint fields

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

road

given.

supportPoint shall be used to give information of the point that is located on the charged section. The

data elemen

48

t shall be used as specified in chargeObjectRefPoint;
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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

leng

locat
type

th information may be different from the one given in data element chargeDistance.

ionClass shall specify the identification of the location class information for thisco
LocationClassId, as specified in tariffClasses.

Il section as

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

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

pre dentified by

mea

nots

next|
of el
spec

type
be u
folloy

NOT

\;LiousChargeObjects may optionally be used to list (ASN.1 SEQUENCE OF) sections, i

s of elements of data type chargeobject1d, which precede this-toll section in driving
pecified, or empty, the section is at the beginning of the tolled road.

ChargeObjects may optionally be used to list (ASN.1 SEQUENCE OF) sections, identifi
bments of data type chargeobject1d, which follow this toll section in driving dire
fied, or empty, the section is at the end of the tolled read.

OfSection is an INTEGER ranging from 0 to 255'defined as Typeofsection which ma
bed to specify the type of a tolled road section that is described in invoicingRelatg
ving types of road section are specified in.this document:

manual, which shall be used if a section'is tolled by a manual toll booth.
¢losedEntry, which shall be used to describe the entry toll station of a closed network
¢losedExit, which shall be used to describe the exit toll station of a closed network.

"heckpoint, which shall be used to describe a checkpoint (intermediate point) in a clo
o distinguish betweén)different paths between entry and exit toll station.

[
1

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

reeFlowPhysicalTollPoint, which shall be used to describe a physical toll equipme
llow toll section.

direction. If

bd by means
ction. If not

y optionally
tdData. The

bed network

nt on a free

reeFlowVirtualTollPoint, which shall be used to describe a virtual toll equipment o a free flow

revious and

joll.section. There is no RSE installed. The usage of this toll section is specified by the g

ES5

6.7.2.3.3 GdfLayout data type

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

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 sectionGdf, 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 within the toll context partition.

tollContextName may optionally be used to textually describe the toll context.

chargeObjdcts shall contain the list of charge objects which are specified in this toll context partjtion.
Each list enfry shall be of type cdfchargeobject. The data structure of the data type cdfChargeoyject

is specified |n Table 36.

referenceGdfSource of type cdfsource shall contain the reference to the particular source [from
which the GPF data describing the geographical objects in the toll context deseription have been taken.
Usually this|shall be a digital map of a specific vendor, brand, type and version. The data structyre of
the data type cdfsource is specified in Table 40.

Table 36 — GdfChargeObject fields

Fielfl name Data type/data description m/o
chargeObjecfld ChargeObjectId m
locationClass LocationClassId o
applicableTimeClasses Record (ASN.1 SEQUENCE) of\FfmeClassId 0
tollRelevantl.ength Distance -
equivalentMeasuredLength |Distance o
tollRoad TollRoad m
liabilityRule§ Selection (ASN.1 CGHOICE) of liability rules m

chargeObjdctld shall contain the identifier of the respective charge object. This identifier shgll be
unique withjin the toll context partition. The uniqueness shall be guaranteed by the respective TC which
is identified|in the structure ofithe’data type chargeobjectId.

locationClass shall contain-the location class information for this charge object as specifi¢d in
tariffClassgs.

applicableTimeClasses may optionally be used to specify a list of those time classes that apply t¢ this
specific toll section>Each list entry shall be of data type TimeC1lass1d.

tollRelevantEength shall contain length information for the toll section. This length information|shall
be used as the 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, plus one or more links connecting the nodes to each other. Such

desc

ription is also one of the hasic principles applied in the lower layers of geographical digital maps.

efcN

a GDF-based digital map. The field efcNodeFrom shall be unique within the toll"cente;

strud

efcLi
to th

q

pdeFrom shall specifiy the reference of a node description of a start node to a.nod

ture of the data type EfcNode1d is described in Table 38.

nk shall contain a record of two elements which connect the start nod€e defined in ef
e end node. The data structure of efcLink is composed of:

oadElementsTowardsChargePoint shall contain a list (ASN.1\SEQUENCE OF) of ¢
tlements of the type RoadElementsTowardsChargePoint, which issmade of:

— junctionldFrom of type GdfReference, which shall contain the identifier of the j
specifies the starting point segment of the entire path{The data type Gfdreference
in Table 39.

gdfRoadElement of type GdfrReference, which‘shall contain the identifier of the r
which connects to the junction (identified. inelement junctionldFrom) and forms
of the entire path. The data type Gfdrefezence is described in Table 39.

efcN
ina
strug

]
h
escribed in Table 39.

e end point of the chain of segments.which form the entire path. The data type cdfj

pdeTo shall be used to specify the reference of a node description of an end node to a n|
[DF-based digital map. efeNodeFrom shall be a unique identifier within the toll contg
ture of the data type EficNoGe1d 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

;

junctionld of type cdfreference, which shall contain the identifier of the junction that specifies

b element in
kt. The data

rNodeFrom

ne or more

inction that
is described

ad segment
ne segment

eference iS

ode element
xt. The data

b FavECunacifiald choll ~oar oo of +tha aohincot d

racunaoc

efcC

thao i dantifia oy Qrg ig
JIIL\'ALUP\.«\'III\'IM SITAIT CUIILAdaIIr iic lubllblllbl I LIIC Luoy\,\.\,lvp \'llﬂl 5\' UIJJ\.'\.'L IS lub

ntifier shall

be unique within the toll context partition. The uniqueness shall be guaranteed by the respective TC

whic

h 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-

base

d digital map. The data structure is of type GdfReference 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
description and use of this data element refer to ISO 20524-1.

layerld sha
and objectl

ISO 20524-1}

sectionld s
For detailed|

objectld sh
semantic de

dataProvi
the digital

albumld sh
article numl

versionNurn
number sha

NOTEZ A

6.7.2.3.4

4

1l contain the identifier of the specific data description layer in which the séadt
| are specified. For detailed semantic description and use of this data element, ref]

hall contain the identifier of the section to which the node description makes a refer
semantic description and use of this data element refer to ISO 20524-1;

all contain the identifier of the particular node object in the digital map. For det
scription 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 fronf\0 to 232-1 m
versionNumber |UTF8String m

er shall contain a textual designation (e.g. a commonly used brand name) of the vend
ap used for referencing the geographic:descriptions.

pll contain an identifier of the digital map. This can be a product code, a serial numb¢
per an EAN code or similar, for example.

hber shall contain an idéntifier of the particular version of the digital map. The ve
1 be unique within the context of the dataProvider and albumld.

cording to ISO 20524<1:2020, 10.2.2.6 or 11.2.4, this has a value of "5,0" or "5,1".

AreaPricingLayout data type

The data ty

scheme. It dhall e¢ontain a list of the descriptions of one or more geographic areas forming on
context and|belonging to one toll scheme (applying one single tariff table, tariff class definitions,
In cases whe¢réimore than one area layout is present, the areas shall not overlap.

e AreaRhigingLayout provides the full description of the context layout of an area cha

onld
er to

gnce.

hiled

or of

T, an

rsion

ging
b toll
etc.).

EXAMPLE

An area charging scheme is split into two non-overlapping areas. One 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 arecaLayout 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
an order as to begin and end the polygon in a clockwise direction. The segments of the polygon shall be

creaf

the |

the ¢

spec

segnjent from its start point to its end point.

locationClass may optionally be used to specify the location class for ‘this area as
locationClasses.

appl
spec

NOTH

fied in tariffClasses.

-12:00).

road

of th

schemes that charge according to the measured.distance on a specified road network. M

darea
Road

Network is described in Table 42 and formally defined in Annex A.

Table42 — RoadNetwork fields

connchng

p p
hst point with the first point in the list. The points shall be specified in such a way las to prevent
onnections between the points from intersecting. The inner side of the polygon (tolled area) is
fied as the geographical area that is located at the right-hand side when moving on a polygon

specified in

icableTimeClasses may optionally be used to list all time classes that apply to this area as
This data element enables area charging schemes to be‘active at certain time periods orjly (e.g. 08:00

Networks may optionally be used to list descriptions of road networks of type rRoadN¢twork. Each
ese networks may have a different location clas$..This data element may be used for afea charging

loreover, the

may contain more than one network supporting different tariffs. The structure of the data tpe

Field name Data type/data description m/o
networklId INTEGER nanging from 0 to 127 m
locatlionClass LocationClassId m
roadNetworkObjects  |Listof (ASN.1 SEQUENCE OF) elements of type RoadNetworkObject m

networkld shall cenitain a unique identifier for the network within the toll context.

locationClass.may optionally be used to specify the location class for this network as
locationClasses.

specified in

roadNetworkObjects shall be used to specify all charge objects belonging to the road netork within
the gqpécified area. The structure of the RoadNetworkobiect data type is described in Thble 43 and
formally defined in Annex A.
Table 43 — RoadNetworkObject fields
Field name Data type/data description m/o

chargeObjectld ChargeObjectId m
chargeObjectName UTF8String 0
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

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.

chargeOb]ectRefPomt may optlonally be used to seta reference pomt Valld for thlS partlcular charge

object. In case
charge objeq

6.7.2.3.5 C(CordonPricingLayout data type

The data tyjpe cordonPricingLayout provides the full description of the context layout of a cg
charging scheme as a list (ASN.1 SEQUENCE OF)"ef elements of type cordonLayout, each descr
one geographic cordon among those that form_one toll context and belong to one toll domain. In

 this

htion

inates

and

road,

bject

\pply

rdon

ibing
fases

where morg than one cordon layout is present, the cordons shall not overlap. The data structure of

CordonLayoyt is described in Table 44 and formally defined in Annex A.

Table 44 — CordonLayout fields

Field name Data type/data description m/o
cordonld Corddndd m
cordonBordg¢rPolygon |Listof (ASN.1 SEQUENCE OF) elements of type CordonBorderSegment m
cordonld of type INTEGER ranging from 0 to 255 shall contain a unique identifier for the cordon wjithin
the toll context.
cordonBordérPolygon of type cordonBordersegment shall list the full description of the segments of
border of tolled cordon. The segments of the cordon border shall be speciiied in clockwise order. The

segments of the cordon border polygon shall be specified by connecting the start point of a segment
with the start point of the succeeding segment. The polygon shall be closed by connecting the end point
of the last 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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7
Key to figure
1 1oad network
2 dordon border
3  dtart point of a cordon border segment
4  dordon border segment
5 dordon border segment with entry point
6  dordon border segment with exit point
7  dordon border segment with entry and exit point

An e

segn

Figure 10 — Elements of a cordon layout

htry and/or exit point is created-where cordon segments and road networks interse

entry/exit point is created. Corden'segments shall not carry more than one entry point or o
or orle combined entry/exit point.

The

Hata structure of cofdphBordersegment type is described in Table 45 and is formall

Anngx A.

Table 45 — CordonBorderSegment

ct. A cordon

ent shall be specified in such a manner that either one entry point or one exit point or ope combined

ne exit point

y defined 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 aAbsolutePosition3p 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 cordonEntryLocation 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.

entryLocaf onName may npfir\nn”y be used to cppriﬁ/ aname forthe pnfry lacation

entryLocatjonClass shall contain the location class which is applicable to this particular entry|pojint.

applicableTimeClasses may optionally list the identifiers of all time classes applieable to| this
particular eptry point.

NOTE1 This option supports the specification of cordon charging schemes with different time clasges at
different entfy points.

cordonExitfLocation may optionally be used in cases where the respective cordon border segment
constructs gn exit location of the tolled cordon (intersection of cordon Berder and road network)f The
type CordonExitLocation is described in Table 47 and is formally defined'in Annex A.

Table 47 — CordonExitLocation fields

Field name Data type/data description m/o
exitllocationld ChargeObjectId m
exitlfocationName UTF8String o
exitllocationClass List of records (ASN.KSEQUENCE OF SEQUENCE) of m

LocationClassIdand entry locations as records of
ChargeObjectId
applicableTimeClasses |List of (ASN.1 SEQUENCE OF) elements of type TimeClassId 0

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

exitLocationClass shall listaalklocation classes which may also depend on the entry location, each as a
record madg¢ of the followingfields:

— locationClass shallidentify the location class which is applicable to this particular exit point.

— entryL@cation:is a list (ASN.1 SEQUENCE OF) which may optionally be used to indicate all ¢ntry
locations that' have an identical location class as the exit location.

NOTE 2  This 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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MeshedContextData type

.1 General

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.

Cont
poss
it is
and
nece
it.In

on entry/exit stations-(boundaries) but on the actual path in the network, additional dete

locat
poin{
mult
type
from|

fields

Figure 11 — Meshed context

bxt information related to a comiplex meshed tolling system take into consideration

hecessary to identify a boundary (points where vehicles enter/exit the system) in tef
pxit stations. This is the- minimum required description of the closed layout. Howey
ksary to specify additional information in the toll domain when multiple TCs are oper
addition to that, asa'telling system is generally a meshed network, if the toll is determ

ed inside the ©ietwork can be needed to determine the actual path of a vehicle. Su
s are named intermediate points. The most complex case is an interconnected g
ple TCs(no intermediate barriers), with the possibility of varying tariffs by sectig
5 of roads,and, of course, types of vehicle. The data structures that follow specify this g
whicheach specific toll domain characteristics can be mapped by appropriate usagg

D .

the various

ble configurations of such tolling systems. For example, to describe a DSRC closed tolling system,

ms of entry
er, it is also
hting within
ned not just
ction points
th detection
cheme with
ns, TCs and
reneral case,
t of optional

The meshedContext field shall contain the context data and supporting information for a toll context
that requires a more complex specification than that needed for the simplified context specified in 6.7.2.
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 m/o
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 0

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 Bighway data type is described in Table 51 and formally defined in Annex A.

tollCharger
specified byj
and an optid

intermediateCheckList is a list (ASN.1 SEQUENCE OF) of the checkpoints distributed within th
domain. Eag

intermediateDoubleChecksList: it is a list \(ASN.1 SEQUENCE OF) of the double checkp
distributed
of the follow

The double

ckld, a
checkpq

ckDesc
checkpq

ckCoor
position

tollsPel
each dif

version

dckOrd
checkpq

dckDescription, a textualAfield (ASN.1 uTrFsstring) which may be optionally used to describ

double

tollsPel
each dif

version

click ic o

SOV 10 d 110U Lllul‘-L
the type Tolicharger that contains the unique identifier of the TC (ASN.1 type Prdil
nal description (ASN.1 uTF8string).

h intermediate checkpoint is a record (ASN.1 SEQUENCE) of the following‘fields:

 identifier of type IntermediateCheckld which shall be used to univoquely identif
int in the tolling system;

ription, a textual field (ASN.1 UTF8String) which may be optionally used to describ
int;

dinates, a field of type absolutePosition3d which may ‘optionally be used to specif
of the checkpoint;

‘Direction, a record (ASN.1 SEQUENCE) which shall be used to specify the tolls applig
ection the checkpoint is traversed;

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

within the toll domain. Each double.intermediate checkpointis a record (ASN.1 SEQUE
ing fields:

eredCouple, arecord (ASN-ESEQUENCE) which shall be used to specify the twointerme
ints that constitute the@double checkpoint;

theckpoint;

‘Direction, arecord (ASN.1 SEQUENCE) which shall be used to specify the tolls applig
ection the eheckpoint is traversed;

, whichishall contain the version and validity of the information.
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der),

e toll

7 the

e the

y the

d for

pints

NCE)

diate

e the

d for

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

rhich

represents a tolling system where toll is incrementally calculated by checking vehicles passing
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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a B

Figure 12 — Differentiation of tolls as a function of path

EXANMPLE Considering Figure 12, the following toll and checkpoints definitions) help in undefstanding the
double checkpoint concept:

Path Related toll Checkpoint description

path aBed 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 optionalfields, of which at least one shall be gpecified:

— tollComponentsDefinition, which lists thegelements that determine the toll (see Taple 49). It is
f type TollComponentsDefinition and isatecord (ASN.1 SEQUENCE) of a series of optional data
ields, of which at least one shall be specified, and one mandatory data field (versiqn). The fact
hat all significant components of Fgt1componentsbefinition are optional gives th¢ possibility
f updating one or more components and specifying the related version, while leaving all others
naltered, should the need arise.

— tollTable, of type To11Taprgwhich lists the identifiers of predefined paths in the road fetwork, and
the associated tariffs pet vehicle classes.

Table 49 — TollComponentsDefinition data structure

Field name Data type/data description m/o
statipnsList Record (ASN.1 SEQUENCE) of the following fields: stationld, stationDescrijip- 0
tion, absolutePointCoordinates, stationType
interjmediatePointList |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 0
vatRate INTEGER, ranging from 0 to 10000 o
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 station is 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 uTrgstring) which may be used to describe the tolling
station;
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intermedi
the toll. The|Intermediateproint data type is'arecord (ASN.1 SEQUENCE) of the following fields:

absolutePointCoordinates, a field of type absolutePosition3d 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

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;

virfualEntryStationUTurn, virtual station used in the event that the entry station is the same
as the exit station and a U-turn is authorized;

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

virtualEntryStationFarthest, virtual station used in the event that the ehtry station has not
been set (due for example to a failure of entry EFC transaction) and téll)has to be computed
confidering the entry station as the farthest station in the closed system;

virfualEntryStationNearest, virtual station used in the event/that the entry station has not
been set (due for example to a failure of entry EFC transaction) and toll has to be computed
conpidering the entry station as the nearest station in the clesed system;

barrier, intermediate barrier where tolling is applied;
interchange, interchange station between differentTCs;
restArea, rest area with mixed flows;

parking, parking area.

ePointList may optionally be uséd’to indicate the intermediate points used to compute

intermediatePointld, which is anfiTEGER ranging from 0 to 232-1 which shall be used to id¢gntify
the inteymediate point in the clgsed system;

intermediatePointDescription, which is a character string (ASN.1 uTr8string) which|may
optionally be used to associate a textual description to the intermediate point.

predefinedPathsList may optionally be used to indicate the paths used to compute the toll] The

Predefinedpath datatype is a record (ASN.1 SEQUENCE) of the following fields:

— predefinedRathld, which is of type 1nTEGER ranging from 0 to 232-1 defined as Int4, which shall be

used tolidentify the predefined path in the toll domain network;

— pathComposition, which shall be used to describe the predefined path and is a record (ASN.1

60

SEQUENCE) 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
path in the couple {entry station, exit station};

intermediateChecks, which is a SEQUENCE OF fields of type IntermediatePointld
optionally be used to identify the intermediate checkpoints of the path;

associate a textual description to the predefined path.
paymentFeeUnit may optionally be used to indicate the currency to be used;

vatRate may optionally be used to indicate the VAT rate in units of 0,01 %;

identify this

which may

description, which is a character string (ASN.1 UTF8String) which may optionally be used to

versjon shall be used to indicate the version of the information being transferrec
VersfonAndvalidity is described in Table 24 and formally defined in Annex A.

The TollTable data type is a multi-dimensional structure which may be used.teyassociatg

SEQUENCE OF) of paths followed by the TollTable’s associated validity.-The paths fields a}
in Taple 50.
NOTH 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 PredefinedPathId m

tollsPerTariffClass |TollsPerTariffClass m
pathlld shall be used to identify thecpredefined path in the set of paths
tolldomponentsDefinition.
tollsPerTariffClass shall be used to@ssociate a tariff to a vehicle class. The Tol1sperTari 1

typelis a list (ASN.1 SEQUENCE OF)-of records (ASN.1 SEQUENCE) with the following fields

tariffClassld, which shallidentify the tariff class;

— paymentFeeAmount, which shall specify the amount of the toll as type paymentamount.

|. The type

predefined
ized classes
W list (ASN.1
e described

defined in

fCclass data

6.7.3.2 Description-of a meshed toll domain layout
Refefring to the\diagram in Figure 11, a general multi-operator, meshed toll domain is reprgsented by a
graph, i.e. a set.of vertices and edges. Each portion of the whole toll domain is thus a subgraph. The union
of all subgraphs in a toll domain describes completely the toll domain. This subdivision is necessary for
taking-into account different tolling rules that can be applied to different portions of the graph, as well
asth i i i i i , a subgraph
is named highway, which is defined by 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 0
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 TnTEGER ranging from 0 to 255 defined as Tol1ContextPartitiontd which shall univoquely

identify the

NOTE
all interested

hwCountry
ISO 3166-1,

hwNetworkK
part.

hwName m
hwDescripft

hwLayout
edges. See ]

roadConvel
starting ver]

physical rodd, if the toll depends on the direction the’road is traversed.

hwType shd
1y
2)

closed§

closed§

systemg;

3) openSyj
operatedByY
version sha

Two possibl

This implies that in the case of a toll domain with multiple TCs, an agreement has to be reached a

nighway within the toll domain.

parties to univoquely assign identifiers to the highways in the toll domain.

Code may optionally be used to specify the country code of the highway accordi
Alpha-2.

(Name may optionally be used to specify the name of the network’ef-which the highw

hy optionally be used to specify the commonly used name ofthe highway.
ion may optionally be used to add a textual description te the highway.

hall contain the formal description of the layout of the highway in terms of vertices
pble 52 for details.

rtionalDirection shall specify the direction® associated with the highway in tern
tex and ending vertex. This supports the association of two different highways to the

1l be used to indicate the type of highway. It can assume one of the following three val
ystemStandAlone, for a highway that is a stand-alone closed tolling system;

ystemInterconnected, for’a highway that is part of a network of connected closed tq

)

stem, for a highway-that is (part of) an open tolling system.
y may be optionally used to specify the TC that operates the highway.
[l specify the version of the highway data structure.

e highway layout description techniques are available:

— physica

décecrintion whaora aach raad forle ar confliioneca naint and oach alamaontary cogm
eI TPTIOTT; VY IIC T © CTCIT T Ot TOTIx UT  COT T CIIce POt oo cocit crotrerreor Y DT STIIC

mong

hg to

ay is

and

s of
bame

es:

lling

described by means of its “physical” characteristics (the type for each point and the length and the
location class for each segment). Here, "elementary segment" means the portion of a highway that

starts a

nd 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 hig

hways, 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 nighwayLayout 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

and logical description.

versjon 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 ori
which are described by the physicalvertex and PhysicalEdge data types, astSshown in T
formfally defined in Annex A.

See Table 53 and Table 54 for details.

Table 53 — Physical road description data stracture

Field name |Data type/data description m/o
vertices List (ASN.1 SEQUENCE OF) of Physic¢alvertex m
edges List (ASN.1 SEQUENCE OF) of PliysicalEdge m

A pPhysicalvertex is arecord (ASN.1 SEQUENCE) of thefollowing fields:

— phld, an 1nTEGER ranging from 0 to 232-1 to whiich shall be used to univoquely identify {

the toll domain;

— gescription, a character string (ASN.1"urrsstring) which may optionally be used to 4
escription to the vertex;

— vertexType, an INTEGER data typeranging from 1 to 255 which shall be used to specif?
the vertex. It can take one of the following values (see also Figure 13 for a pictorial representation
fthe vertex types):

+ —afterExit: exit

1+ beforeEntry: entry station: start-point of the segment before the station;

+ 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 di

station: end-point of the segment after the station;

bnted edges,
able 53 and

he vertex in

dd a textual

/ the type of

1+ entry: entry-station: end-point of the segment before the station and start-point of the
bifurcatiofisegments;

rection;

— 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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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;

b | Do sadiel | . | = b o - b | il LaaVal
oymraat yruit. vuuliiudl y pulllt DTLVWTETIT TWU T U UUIILAIITIS U TWU TU4dUS UL LT S4lllT 1LV

sonje characteristics change (for example, highwayld, tariff, etc.).

The types of physical vertices listed above are depicted in Figure 13:
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Figure 13 — Types of physical vertices
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A PhysicalEdge is a record (ASN.1 SEQUENCE) of the following fields:

— phld, an identifier of type PhysicalEdgeId 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 a textual
description to the edge;

— locationClass, a field of type LocationclassIid which may optionally be used to identify the location

class associated with the pdgp-

Whe
a log
not-g
whic
both

A1o
— 1

— 1
1

hargeDistance, a field of type pistance which shall bear the distance over awhic
alculated;

ealDistance, a field of type pistance which may optionally be used to speeifythe real
hysical edge.

h there is no need or obligation for the TC to specify the detailed physical layout of {
ical description may be used. The logical description of a highwayas described in T
riented graph made of vertices and edges described by the types n.ogicalvertex and
h are formally defined in Annex A. As the graph is not oriefited, an edge (a, b) can be
directions, i.e. from a towards b and from b towards a.

Table 54 — Logical Road Description data structure

Field name |Data type/data description m/o
vertices List (ASN.1 SEQUENCE OF) of LogicalVertex m
edges List (ASN.1 SEQUENCE OF) of LogicalEdge m

icalvertex isarecord (ASN.1 SEQUENCE) of the following fields:

VertexDescription, a character string (ASN.1 uTF8string) which may optionally be u
extual description to-thevertex;

indicate the cogrdinates of the logical vertex;

bsolutePointCoordinates, a field of type absoluteposition3d which may optionall

ertexType;-an INTEGER ranging from 0 to 255 which shall be used to specify the
gical vertex. It may take one of the following values:

entryOnlyStation: entry station (no exit);

h the toll is

ength of the

he highway,
able 54, is a
LogicalEdge
travelled in

VertexId, an 1nTEGER ranging from 0 to 232-1 defined as vertex1d data type which shalll be used to
univoquely identify the logical vertex in the toll domain;

sed to add a

y be used to

type of the

— exitOnlyStation: exit station (no entryjJ;

— entryAndExitStation: entry and exit station;

— intermediateCheckPoint: intermediate checkpoint;

some characteristics change (for example, highwayld, tariff, etc.);

directions;

— intersectionPoint3Directions: intersection point between two highways with th

©ISO

directions;

2022 - All rights reserved

boundaryPoint: boundary point between two TCs domains or two roads of the same TC where

intersectionPoint4Directions: intersection point between two highways with four possible

ree possible
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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;

In order to
one of a typ

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.ocationClassTd and Distance.

1sed,

escribe the situation when a vertex can bhe of two types a rmlp]p of vertices can he
e and the other one of the other type, connected by an edge of zero length (distance & (|

).

An edge connects two vertices if a segment of highway connects the two vertices. A vertex has’as many

incoming an

A Logicalkd

6.7.4

6.7.4.1 The EntityOverview data structure

Each entry
issuer of the

leld, an
toll don{
becausd

leDesci]
descrip

leChar3
may op
possiblg

— for
dird
to d
of d
diff}

conppletely traversed by the vehigle: If the edge can be traversed in one direction only (e.g.

Sta
(frd

— for

Compmon data structures

d outgoing edges as the number of vertices that are connected to it by a hightvay segm
ge is arecord (ASN.1 SEQUENCE) of the following fields:

identifier of type LogicalEdgeId which shall be used to univoquely idéntify the edge i
ain. The LogicalEdgeld is a record (ASN.1 SEQUENCE) of two unordered vertex identi
the logical edge has no assigned direction;

iption, a character string (ASN.1 uTF8string) which may,gptionally be used to add a te
[ion to the edge;

Icteristics, a selection (ASN.1 CHOICE) between two types of edge characteristics W
ionally be added to the edge’s specification to imdicate how the toll is computed. Thg
choices are:

bction from StartOfEdge to EndOfEdge,) the other one for the opposite running dire
ompute the toll, each couple being miade of a bistance and a LocationClassIid. The g
ouples is necessary because the-edge can be made of more highway segments, each
erent value for the locationClass/Note that the order is not significant because the ed

rtOfEdge to EndOfEdge), the series of couples corresponding to the opposite dire
m EndOfEdge to StartQfEdge) shall be missing;

DpenSystems: a fiéld of type pistance.

n-the ‘entityOverview field describes one toll context. At least the Entityoverview @

ClosedSystems: two series of couples, expressed as ASN.1 SET OF, one for the run

ent.

n the
fiers,

ktual

rhich
two

ning
ction
eries
with
geis
from
ction

f the

EfdContextDatardushallbe cnpmfmd lfrplafpdpnfltvldc are cnpmfmd an pnhfvﬂvpr

iew

for each related entity shall be prov1ded Table 55 describes the fields of the EntityOverview data
structure, which is formally defined in Annex A.

Table 55 — EntityOverview fields

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 0
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
zZip UTF8String m
city UTF8String m
Coungry LTE8Steing m
courJtryCode UTF8String according to ISO 3166-1, Alpha-2 code elements m
descfiption UTF8String 0
mairContact EntityContact (see Table 56) m
custpmerServiceContact EntityContact (see Table 56) 0
itConptact EntityContact (see Table 56) m
operptionalContact EntityContact (see Table 56) m
commercialContact EntityContact (see Table 56) m
web$ite UTF8String 1)
companyRegistrationNumber |UTF8String 0
com}l)anyRegistrationRegistrar UTF8String 0
vatld List (ASN.1 SEQUENCE OF),of elements of type UTF8String 0
established GeneralizedTime o
bankDetails Record (ASN.1 SEQUENCE), containing the information to identify| the m

bank for each bank'account of the entity.
entitlyOverviewVersion VersionAndvallidity (see Table 24) 0
entityld shall identify the entity responsible for the EFC context data of a toll domain.
entifyType shall indicate the type of entity. The following values are specified:
— 1tc, which specifies that the entity is a TC;
— {sp, which specifies thatthe entity is a TSP;
— ¢entralHUB, which specifies that the entity is an international service entity that acts|on behalf of

ne or more FCs;

ocalHUB, which specifies that the entity is a national service entity that acts on beh

ore TCs:

roupOfTc, which specifies that the entity is representing a group of TCs.

alf of one or

relatedEntityld may optionally contain a list of the identifiers of the related entities (used in case of
service entities to indicate their relation). It is made of the following fields:

— entityld of type provider shall uniquely identify the related entity. A separate EntityOverview
shall be provided for each related entity;

— relationDescription of ASN.1 type uTFsstring shall describe the relation to the entity responsible

for the EFC context data.

entityClass may optionally describe the class of the entity as text for grouping of entities to be handled

the s

ame 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 shdll contain the country of the entity as a character string.

countryCode 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 customer‘service contact for the
entity.

itContact shall contain a name acting as an information technology contact for the entity:.
operationa]Contact shall contain a name acting as an operationalicontact for the entity.
commerciallContact shall contain a name acting as a commercial contact for the entity.
webSite maly optionally contain the url of a website of the'entity.
companyRegistrationNumber may optionally contain the registration number of the entity.

companyRégistrationRegistrar may optionaHy contain information on the registrar in which the
entity is regjistered.

vatld may dptionally list all VAT numbers/identifiers according to local country rules where the entity
is VAT registered; at least the VAT number of the county in which the entity is situated should be stated.

established may optionally givethe registration date of the entity.

bankDetails shall list the bahk accounts of the entity. At least one bank account shall be specified. It is
made of thelfollowing fields:

— bankA¢count is-of\fype uTrsstring and optionally contains the national bank account number;

— sortCodle is gftype uTF8string and optionally contains the national sort code of the bank;

— Dbicis of{type UTF8String and optionally contains the (bank identifier code ) BIC of the bank;

— iban is of 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
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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 o
workingTime List of records (ASN.1 SEQUENCE OF) each made of the following fields: wt- m

Start, wtEnd, timeZone

cont

telW

act shall contain the name of a single person or a group (preferred) of the contact.

orkingTime shall contain the telephone number of the contact for the regular.worki

workingTime below).

tel Oy
of th

ema
mob

telF4

itsideWorkingTime shall contain the telephone number of the contact\for the timefr
e regular working time (see workingTime below).

1 shall contain the email address of the contact.
ile may optionally be used to specify the mobile number oftlie contact.

x may optionally be used to specify the fax number ofthe contact.

workingTime is a list of the regular working times of the contact and shall contain at least

is md

de of the following fields:

— wtStart is of type GeneralizedTime and shall specifiy the starting point of time of

yorking time;

— WwtEnd is of type GeneralizedTime andshall specifiy the ending point of time of the regt
fime;

— timeZone is of type INTEGER tanging from -720 to 720 and shall specifiy the offset to t
in minutes.

entityOverviewVersion /may optionally be used to specify the version and vali

Entit

6.7.4

The 1
of pi
mair

yOverview structure:

.2 TollContextOverview

'ollContextoverview data type shall contain information about toll context identificaf
esent toll context partitions and additional supporting information for the toll g
putpose of the attribute Tolicontextoverview data type is to give a minimum amg

infor

hg time (see

ame outside

one entry. It

the regular

lar working

he UTC time

ity of the

ion, number
ontext. The
unt of basic

nrdtion regarding a toll scheme.

Table 57 indicates the fields in the Tollcontextoverview data type data structure, which is formally
defined 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.

tollContext

Name 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 TariffT

Table 58 ind

i b 1 11 PR 11l 4l de dele. h IR £ dnn
abDle Udld Ly lJC S1IdIl CUIILAIIT 41l UIT LAl ITTTI TIdLTU ITITUT ITIatUlUII.
icates the fields in the TariffTable data type, which is formally defined in AnnexA.

Table 58 — Tarifftable fields

Field ngme Data type/data description m/o
applicablePa|rtitions List of records (ASN.1 SEQUENCE OF), each of type Tol1ContextlartitionId m
tariffs List of records (ASN.1 SEQUENCE OF) of type Tariff m
defaultCurrgncy PayUnit m
typeOfTariff TypeOfTariff 0
tariffTableVérsion |VersionAndvalidity (see Table 24) m
applicableRartitions shall contain a list of the identifiers of the toll context partitions for which the

tariff table i

tariffs shall
are describd

5 applicable. Each list entry shall be of type To12fohtextPartitionId.

contain a list of tariff related data for eachzariff class. The fields of the data type T4
d in Table 59.

riff

defaultCurrency shall contain the currency whigh shall be used. This currency shall be applicable for
all data confaining any sort of fee informatieniin the fields of type rariffs (basicFeePerChargelnit,
offsetFee, mninFee, thresholdFee and maxFee). In cases where more than one currency is allpwed
or required|in one toll domain (e.g. for_particular user groups or because of legal requirements), the
alternative ¢urrencies are specified id the respective tariff (data type Tariff).
typeOfTariff may optionally provide information about the nature of the fee (e.g. private fee, tax,|duty
or custom). [The following valuésyre specified:
— fee, which indicates that the type of the tariff is a fee;
— tax, whjch indicates that the type of the tariff is a tax;
— custom|, which-indicates that the type of the tariff is a custom.
tariffTablejersion shall contain version and validity information for the attribute tariffTable.
Table 59 indicates the fields in the Tariff data type, which is 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 0
70 © IS0 2022 - All rights reserved
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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 0
intervalScaleParameters List of records (ASN.1 SEQUENCE OF), each made of the following 0

fields: zeroOffset, resolution, max
alterjnativeCurrency Currency, according to ISO 4217 0
infrdstructureFeePerChargeUnit | INTEGER ranging from 0 to 232-1 0
externalCostsPerChargeUnit ExternalCostsPerChargeUnit )
extefnalCostsPerChargeUnit Record (ASN.1 SEQUENCE) made of the following fields: airPollytion-| o
FeePerChargeUnit, noisePollutionFeePerChargeUnit, accident-
FeePerChargeUnit, CO2FeePerChargeUnit,erossFinancingP¢r-
ChargeUnit.
availableDiscounts Selection (ASN.1 CHOICE) between volumeDiscounts and userDis- 0
count

| contain an

using either

of relevance
he distance

of relevance
he duration

of relevance

of elements

tbased (e.g.
cingTime);

ng schemes

— 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

specified (see related item below in this list).

offsetFee nf
calculation
by the data

minFee ma
example of ¢
according t
currency urf

EXAMPLE 1
very short se
would apply

thresholdF
fee (see exa
charged net
currency an
tariffTable

EXAMPLE 2
tariff class is
does not read

maxFee m3
maximum f{¢
network. T}
element def

NOTE 1
thereof of Us;
are outside o

maxFee is 4

perDay]
value fol
value fo

value fo

value fo

The rules of how asgiven user is identified (e.g. by pan, obeld, or other elements or combing

n Annex E). The value shall be given in the currency and currency units that are-spec
element defaultCurrency in the tariff table.

y optionally contain a minimum value for the fee valid for the particulaftariff clasg
alculation in Annex E). This minimum fee may be higher than the fee thatwould be ap
b the real usage of the charged network. The value shall be givemin the currency
its that are specified by the data element defaultCurrency in the tdriff table.

A minimum fee of EUR 1,00 is specified in a section-based chargifig'scheme. However, ther
Ctions for which, based on the applicable toll section length and thetariff, a fee of less than EUF
e.g. 1 km x EUR 0,10/km = EUR 0,10). The minimum fee is used,in/this case.

pe of type TNTEGER ranging from 0 to 232-1 may optionally be used to specify a thre
mple of calculation in Annex E). In cases where the,fee resulting from the real usage
work is lower than the threshold value, no fee:shall apply. The value shall be given i
[ currency units that are specified by the dataelement defaultCurrency in the data ele

A vehicle uses a time-based area charging.scheme for 10 minutes. The fee valid for the appl
specified by EUR 0,02 per minute. The threshold fee is specified as EUR 0,30. As the calculatd
h the threshold value, the resulting feeiis EUR 0,00.

y optionally contain a maximum value for the fee valid for the particular tariff class.
e may be lower than thefee'that is computed according to the real usage of the chd
e value shall be given in the currency and currency units that are specified by the
aultCurrency in the data element tariffTable.

b r1d data type)dnyorder to determine whether the fee to be paid is greater than the value of mg
f the scope ofthis’document.

record|(ASN.1 SEQUENCE) made of the following fields:

offype TNTEGER ranging from 0 to 232-1 may optionally be used to specify the maxi

ay optionally contain an offset value that should be added to the basic fee (see examﬂ)le of

ified

(see
plied
and

e are
1,00

thold
f the
h the
ment

cable
d fee

This
rged
data

tions
xFee

mum

r‘the fee per day;

r the fee per week;

r the fee per month;

r the fee per year.

perWeek of type 1nTEGER ranging from 0 to 232-1 may optionally be used to specify the maximum

perMonth of type 1nTEGER ranging from 0 to 232-1 may optionally be used to specify the maximum

perYear of type INTEGER ranging from 0 to 232-1 may optionally be used to specify the maximum

The values of the above fields shall be specified in the currency and currency units according to the

value of the

NOTE 2

data element defaultCurrency in the tariff table.

where there are multiple passages across the cordon border, for example.
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The parameters can be used in cordon charging schemes to cap the maximum fee due per day in cases
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EXAMPLE 3 A maxFee value of “1 165 0” and currency value of “EUR” specifies EUR 116,50 ma
defaultCurrency is defined as “2978".

roundingRuleForFee shall be used to specify if and how rounding of the resulting toll
applied when calculating the fee per used charge object. The following values are defined:

— 1o, which specifies that no rounding is applied;

ximum fee, if

fee shall be

— 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‘méthiods used in

dccounting (e.g. as specified in DIN 1333 or other national specifications);

vatRlate of type I1nTEGER ranging from 0 to 10000 may optionally contain the-VAT per char
valug shall be given in 0,01 %.

rounidingRuleForVat of type 1NTEGER ranging from 0 to 255 may optienally be used to sj
how [rounding of the resulting VAT for the toll fee shall be applied when calculating the V|
charge object. The following values are specified:

— Io, which specifies that no rounding is applied;

p, which specifies that it shall always be rounded upto the next full larger value of the
gpecified in chargeunit;

own, which specifies that it shall always be rounded down to the next full lower value ¢
nit specified in chargeunit;

ccounting (e.g. as specified in DIN. 1333);

If the attribute vatRate is present’but no information regarding the rounding ru
(roundingRuleForVat) was proyided, no rounding shall be applied for VAT.

intervalScaleParameters tmay optionally provide the possibility to scale the basic f
specified per charge unit((basicFeePerChargeUnit) depending on the specified vehicle v
and the steps betweenthe lower and upper limits of the vehicle weight range. If the field is n
its default value is 1{See example of calculation in Annex E). The field intervalScalePa
a list (ASN.1 SEQUENCE OF) of records of type IntervalScaleParameter, Which is a re
SEQUENCE) of the*following fields:

ehicleMaxLadenWeightIntervals, which is a record (ASN.1 SEQUENCE) made of:

zeroOffset of type vehicleMaxLadenweight shall specify the lower limit of the ve

ge unit. The

becify if and

AT per used

charge unit

fthe charge

ccounting, which specifies that it shall be always rounded according to the methiods used in

es for VAT

be which is
Feight range
ot specified,
rameters is
cord (ASN.1

hicle weight

specified in ISO/TS 17573-3 in VehicleWeightLimits;

— resolution of type vehicleMaxLadenweight shall specify the steps in 10 kg units

] be used as

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. [t 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 fo

r 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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A factorAtZeroOffset of value zero (0) means that the basic fee for vehicles with a laden weight

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

to or above the value of max will be doubled.

A factorAtMax of value 200 means that the basic fee for vehicles with a laden weight equal

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 than one

currency (e.
this particu
is specified
offsetFee, t
in the tariff]
conversion

(see Table 6

infrastruct
specify the

be given in {
result may 4

externalCo
which is rel
be specified|

to spec
informg
be givel
table;

to spec
currend

accidern
specify

economfic impact of petential accidents that can occur on the described charge unit. The value

be givel
table;

CO2Fed

airPollutionFeePerChargeUnit of type InTEGER ranging from 0 to 232-1 may optionally be

noisePollutionFeePerChargeUnit.ofitype INTEGER ranging from 0 to 232-1 may optionally be

lar tariff class, the alternative currency shall be valid instead of the default curréncs
in the tariff table. However, the data provided in the elements basicFeePerCharge
hresholdFee, minFee and maxFee shall still be given in the currency and,units speq
table. In these cases, a conversion rate shall be applied between the twao).currencies
Fates for alternative currencies are provided by the data type currency€onversiont

).

ureFeePerChargeUnit of type I1NTEGER ranging from 0 to 232-1 may optionally be us
part of basicFeePerChargeUnit which is related to infrastructure costs. The value
he currency and unit as defined in the attribute defaultCurrency within tariffTable
e multiplied by a valid conversion rate if an alternative€urrency is specified.

ktsPerChargeUnit may optionally be used to specify the part of basicFeePerChargg
hted to external costs. It is made of the following aoptional fields, of which at least one
if the externalCostsPerChargeUnit is used:

fy the air pollution (e.g. NOX emission) fee per charge unit excluding VAT. External
tion regarding CO, emissions shall be specified in CO2FeePerChargeUnit. The value
1 in the currency and unit as defined in the attribute defaultCurrency within the

fy the noise pollution fe€ per charge unit excluding VAT. The value shall be given i
y and unit as defined in‘the attribute defaultCurrency within the tariff table;

tFeePerChargeUnit of type 1NTEGER ranging from 0 to 232-1 may optionally be us
the accident fee-per charge unit exluding VAT. This attribute may be used to specif

1 in the cutrency and unit as defined in the attribute defaultCurrency within the

PerChargeUnit of type 1nTEGER ranging from 0 to 232-1 may optionally be used to sp|
fee per charge unit excluding VAT. The value shall be given in the currency and u

the CO,

o. for particular user groups or because of legal reasons). If this data element is present for

that
Unit,
ified

The
able

ed to
shall
. The

Unit
shall

used

cost
shall
tariff

used
h the

bd to
y the
shall
Fariff

ecify
1it as

defined

in the attribute defaultCurrency within the taritf table;

crossFinancingPerChargeUnit of type 1nTEGER 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);
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— 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 0
activationFee PaymentAmount o
timelnterval TimeInterval o
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: minNumberOfTrips, dis-
countLevel.

discIuntld is an integer (ASN.1 Int2Unsigned) which shall be used te identify the discount

discopuntDescription is a text field which may optionally be dised to describe the discount.

activationFee, of type raymentamount, may optionally be.rsed to specify the fee required to activate
the discount.

timelnterval, of type TimeInterval, may optionally be used to indicate the period of time when the
discqunt applies.

releyantChargeObjectsis alist (ASN.1 SEQUENCE OF) of charge object identifiers which mgy optionally
be used to indicate the charge objects which shall be passed by for a billing detail to be considered as
eligible for the discount.

amopntOfFee may optionally be used to indicate the minimal fee over which the discount |s applicable
and the amount of the discount.{tis made of a record (ASN.1 SEQUENCE) of the following fields:

minAmountOfFee, of type rPaymentamount, which may optionally be used to specify the minimal
amount to be paid.irerder to activate the discount;

discountLevel, of type piscountLevel, which shall be used to indicate the amount of dliscount. It is
3 record (ASN;I SEQUENCE) made of the following fields:

discountPercentage, of type INTEGER, which shall specify the percentage of the tariff to be
discounted, expressed as a number ranging from 0 to 1 000;

discountAggsregation, which is a rRoo the 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.

discountD

cr‘l"ipfinn is atext fieldwhich may npfinna”y beused to describe the discount

userCategory, of type Usercategory, shall be used to specify the category of users for which the

discount ap]
— generid
service
enforce
sanitan
disable
official

fireBrig

discountLe

6.74.4 Cy

The data ty
cases whery{
default curr

NOTE

Alternative
apply. In caj

CurrencyCoj

Table 62 ind
Annex A.

Adlditional currencies can apply for particular user groups or for legal reasons.

plies. The following categories are defined:
Discounted,

Contractor,

mentAgent,

yOperator,

dUser,

Authority,

rade.

vel, of type pDiscountLevel, shall be used to.indicate the amount of discount.

IrrencyConversionTable

pe CurrencyConversionTable shall\contain a list of conversion rates that are applical
the toll context applies more than one currency for the calculation of the fees due
ency is specified in the tarifftable.

currencies shall be~specified individually per tariff class for the instances to which
bes where an altefnative currency is specified in data element tariff, an attribute of
versionTabre shall be present.

licates the)fields in the currencyConversionTable data type, which is formally defin

le in
The

they
type

ed in

Table 62 — CurrencyConversionTable fields

F

ield name Data type/data description

conversions

List of records (ASN.1 SEQUENCE OF SEQUENCE) made of the fol-
lowing fields: alternativeCurrency, conversionRate

currencyConversionTableVersion

VersionAndvalidity (see Table 24)

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 421

76

7.
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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 Ie

whe

EXANPLE1 The default currency is specified as EUR. The alternative currency 'is specified

exch

76771.

EXAMPLE 2  The default currency is specified as EUR. The alternative eurrency is specified as

fee per charge unit for the particular tariff class is specified as EUR 0;11.The value in the element conversion

rate
0,11

currencyConversionTableVersion of type versionandwvatidity shall contain version
information for the attribute currencyConversionTables

6.7.4.5 TariffClassDefinition

The
may

re:

/.« is the value in alternative currency;

|74

sc isthe value in default currency;

1 is the conversion rate.

C

gnge rate assumed is NOK 7,677 1 = EUR 1. In this example, the value in the data’element cony|

is set to 2 948 500. The calculated basic fee per charge unit in the-alternative currency is HUF 3
2948500 x 0,000 1).

flata type TariffClassDefinition shall egntain all valid combinations of the tariff dete
pptionally also contain information on the validity period of the tariff determinants.

¢ 63 indicates the fields in the(Tariffclassbefinition data type, which is formallj
4x A.

Table 63 — TariffClassDefinition fields

as NOK. The
ersionRate is

HUF. A basic

2,433 5 (EUR

ind validity

rminants. It

y defined in

Field name Data type/data description m/o
tariffClasses List (ASN.1 SEQUENCE OF) of elements of type TariffClass m
tariffClassDefinitionVersion |VersionAndvalidity m

tarifffClasses.shall contain a list of all valid combinations of the tariff determinants local ¥
time|class,Jacation class and user class for a tariff class. Tariff classes and the specification

ehicle class,
of the tariff

determifants are applicable for the entire toll context including all toll context partitions. The data
field$ of the type Tariffclass are specified in Table 64. T

tariffClassDefinitionVersion shall contain version and validity information.

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/user classes

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

tariffClassld TariffClassId m

tariffClassDescription |UTF8String 0

localVehicleClasses List (ASN.1 SEQUENCE) of LocalvehicleClassId | m

timeClasses List (ASN.1 SEQUENCE) of TimeClassId 0

locationClasses List (ASN.1 SEQUENCE) of LocationClassId 0

userClasses List (ASN.1 SEQUENCE) of UserClassId 0
tariffClassld shall contain an unambiguous identifier of the tariff class within the toll cohtext
description.
tariffClassDescription may optionally be used to provide a textual description of the tagiff class.
localVehicleClasses is a list (ASN.1 type SEQUENCE OF) of type Localvehicleclaséigthat referg¢nces
the vehicle'dlocal parameters for tolling.
timeClasses is a list (ASN.1 type SEQUENCE OF) of type Timeclassid that references the [time
parametersifor tolling.
locationClajsses is a list (ASN.1 type SEQUENCE OF) of type LocativhclassId that references the
location parpmeters for tolling.
userClasses is a list (ASN.1 type SEQUENCE OF) of type userc1lass1d that references user paramgters
for tolling.
In cases where one of the optional elements timeClasses;locationClasses or userClasses is not pregsent,
the respectiye tariff class shall be valid for all possible walues of this element.
EXAMPLE 1 | Tariff Class 56 is defined as the combjination of Local Vehicle Class 23 and User Class 2.
EXAMPLE 2 | Tariff Class 106 is defined as the,eombination of Local Vehicle Classes 23, 78 and 98 Time Classes
32 and 206.
EXAMPLE 3 | Tariff Class 87 is defined as\User Class 1.
EXAMPLE 4 | Tariff Class 202 is defined as the combination of Local Vehicle Classes 156, 223 and 224 and|Time
Class 45 and Location Classes 2 and‘\5.and User Class 2.
6.7.4.6 LgcalVehicleClassDefinition
The data tyjpe LocalvehicleClassDefinition shall contain all necessary data for specifying vehicle
classes thatl|locally-apply to a toll context.
Table 65 indicates the fields in the L.ocalvehicleclassbDefinition data type, which is formally defined
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.ocalveniclecliass. 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.

EXANPLE1 Vehicle class 21 is defined as all trucks between 3,5 and 12 tons and having-3.axles.

EXANPLE 2  Vehicle class 107 is defined as passenger cars having 3 or 4 axles andcetiro classes bg¢tter than 5.
EXAMPLE3  To exempt vehicles with very low emissions from charges (e.g. ifya city charging scheme) these
vehides can be grouped into one vehicle class (e.g. 67), which is defined by all&ehicles with euro clgss 6.
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meters may be used as nominal scale parameters (nominalVehicleParameters) or g

meters for each local vehicle class.

Depending on the toll context, some of the vehicleyparameters can be used in a differen
linal scale parameter in one toll context and as nomiital scale parameter in a second toll conte

le parameters for each local vehicle class. The structure of the NominalvehiclePara
is shown in Table 67 and is formally defined in Annex A.

halVehicleParameters may-optionally be used to list applicable ordinal vehicle parani
bs) for each local vehicle ¢lass. The structure of the type ordinalvehicleParameters
68 and is formally défined in Annex A.

FityValue may optionally be used to specify priority information to determine which
fications). A'value of 0 shall be used for the lowest priority level and a value of 255 s

than ‘one vehicle class), the attribute priorityValue shall be present and the priori
ially)‘overlapping local vehicle classes shall have different values.

e context of tariffs, vehicle specific parameters may have a different nature. Vehjicle specific

rdinal scale

meters (ordinalScaleParameters). These attributes shall contain the description of vehicle

[ manner, e.g.
Kt.

VehicleClassDescription may optionally ¢ontain an additional description of the local vehicle

inalVehicleParameters of type Nominalvehicleparameters shall contain the applicgble nominal
vehid

meters data

eters (value
is shown in

vehicle class
hpping class
hall be used
e falling into
ty values of
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level for this class is set to 8. Vehicle class 46 is defined as all trucks having an overall length of 8,00 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 VvehicleClass 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
©1S0 2022 - All rights reserved 79


https://standardsiso.com/api/?name=95786e8abc8bd12d66dbe9240981a1dd

ISO 12855:2022(E)

Table 67 (continued)

Field name Data type/data description m/o

vehicleCategoryType List (ASN.1 SEQUENCE OF) of elements of type VehicleCategoryType

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.

euroValues|may optionally be used to list all valid euro emission classes for each local vehicle(¢la§

copValues may optionally be used to list all valid information regarding CO, emissions/for“each
vehicle clasg;

engineCharacteristics may optionally be used to list all valid engine characteristics (type of fy
power sourde) for each local vehicle class.

vehicleCatagoryType may optionally be used to specify the types of vehicles. The allowed values

undefined categorytype,

handiprpedPeople,
military,
police,
roadMaintenance,
circusTruck,
mobileShopTruck,
truckCarryingMilk,
truckCarryingTimber,
publicTransport
enforcgmentAgent,

ambuldnce,

fireBrigade,

v

local

el or

are:

officialAuthority,

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

vehicleFirstAxleHeight List (ASN.1 SEQUENCE OF) of elements of type 0
VehicleFirstAxleHeightRange

vehi¢leTractorAxlesNumber |[List (ASN.1 SEQUENCE OF) of elements of type 0
VehicleTractorAxlesNumberRange

vehi¢leTrailerAxlesNumber |[List (ASN.1 SEQUENCE OF) of elements of type VehicleTrajlerAxlesNum- 0
berRange

vehi¢leMaxLadenWeight List (ASN.1 SEQUENCE OF) of elements of type 0
VehicleMaxLadenWeightRange

vehi¢leTrainMaximum- List (ASN.1 SEQUENCE OF) of elements of type 0

VVe@}n VehicleTrainMaximumWeightRange

vehi¢leWeightUnladen List (ASN.1 SEQUENCE OF) of elements of type 0
VehicleWeightUnladenRange

vehi¢leWeightLaden List (ASN.1 SEQUENCE OF) of eleménts’of type 0
VehicleWeightLadenRange

eurol/alue List (ASN.1 SEQUENCE OF) of €lements of type EurovalueRange 0

copVilue List (ASN.1 SEQUENCE OF)of'elements of type CopvalueRange 0

vehi¢leClass List (ASN.1 SEQUENCE QF) of elements of type vehicleClass 0

co2BmissionValue List (ASN.1 SEQUENCE OF) of elements of type Co2EmissionvalueRange | o0

dies¢lEmissionValue List (ASN.1 SEQUENCE OF) of elements of type 0
DieselEmissi@nValueRange

exhaustEmissionValue List (ASN:LRSEQUENCE OF) of elements of type 0
ExhaustEmissionValueRange

engifeCharacteristics Lis&[ASN.1 SEQUENCE OF) of elements of type 0
EngiyteCharacteristicsRange

vehi¢leCategoryType hisst (ASN.1 SEQUENCE OF) of elements of type VehicleCategoryType 0

vehirleLengthOverallmay optionally list the valid overall vehicle length ranges. The attribute shall be

used|as specified indSO/TS 17573-3. It is made of the following fields:

— JowerLimit shall specify the lower limit of the overall vehicle length, in accordance with ISO 612.

The valué shall be expressed in dm, rounded to the next dm.
— uppérLimit shall specify the upper limit of the overall vehicle length, in accordance with ISO 612.
hewalue shall be expressed in dm, rounded to the next dm.

vehicleHeightOverall may optionally be used to list the valid overall vehicle 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 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:

The value shall be expressed in dm, rounded to the next dm.

The value shall be expressed in dm, rounded to the next dm.

lowerLimit shall specify the lower limit of the vehicle first axles height, in accordance with ISO 612.

upperLimit shall specify the upper limit of the vehicle first axles height, in accordance with ISO 612.

vehicleTrac
attribute sh

lowerL

upperL

torAxlesNumber may optionally be used to list the valid tractor axles ranges.
hll be used as specified in ISO 14906. It is made of the following fields:

mit shall specify the lower limit of the tractor axles.

imit shall specify the upper limit of the tractor axles.

vehicleTrailerAxlesNumber may optionallybe used to list the valid trailer axles ranges. The attr

shall be use

lowerL

upperL

1 as specified in ISO 14906. It is made of the following fields:
mit shall specify the lower limit of the trailer axles.

imit shall specify the upper limit of the trailer axles.

vehicleMaxlLadenWeight may optionally be used to list the valid'maximum permissible total ve

weight rang
following fig

lowerL
value sH

upperL
value sh

es including payload. The attribute shall be used a§’specified in ISO 14906. It is made
1ds:

mit shall specify the lower limit of the vehi¢le weight, in accordance with ISO 1176
all be expressed in 10 kg, rounded down.to the next 10 kg.

imit shall specify the upper limit.of the vehicle weight, in accordance with ISO 1176
all be expressed in 10 kg, rounded\down to the next 10 kg.

vehicleTrainMaximumWeight may optionally be used to list the valid maximum permissible w|
e complete vehicle train. The attribute shall be used as specified in ISO 14906. It is made of
the followinjg fields:

ranges of th

lowerL
with IS

upperL
with IS(

vehicleWeij
attribute sh

mit shall specify the Tower limit of the weight of the complete vehicle train, in accord
1176. The valué-shall be expressed in 10 kg, rounded down to the next 10 kg.

imit shall spécify the upper limit of the weight of the complete vehicle train, in accord
1176. The value shall be expressed in 10 kg, rounded down to the next 10 kg.

shtUnladen may optionally be used to list the valid nominal unladen weight ranges
hilbe used as specified in ISO 14906. It is made of the following fields:

The

bute

hicle
f the

The

The

eight

ance

ance

The

The value shall be expressed in 10 kg, rounded down to the next 10 kg.

The value shall be expressed in 10 kg, rounded down to the next 10 kg.

lowerLimit shall specify the lower limit of the vehicle unladen weight, in accordance with ISO 1176.

upperLimit shall specify the upper limit of the vehicle unladen weight, in accordance with ISO 1176.

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:

The value shall be expressed in 10 kg, rounded down to the next 10 kg.

The value shall be expressed in 10 kg, rounded down to the next 10 kg.

82

lowerLimit shall specify the lower limit of the actual vehicle weight, in accordance with ISO 1176.

upperLimit shall specify the upper limit of the actual vehicle weight, in accordance with ISO 1176.
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euroValue may optionally be used to list the valid EURO emission class ranges of vehicles. 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 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.

— yipperLimit shall specify the upper [imit of the CU, emission range.

vehi
the v

— lowerLimit shall specify the lower limit of the service-provider-specific iirformation p

1

— upperLimit shall specify the upper limit of the service-provider-spegific information p

1

co2E

rleClass may optionally be used to list service-provider-specific information ranges p
ehicle by specifying values for the following elements of the vehicleclass type:

he vehicle.

he vehicle.

missionValue may optionally be used to list the CO, etission value ranges of

ertaining to

ertaining to

ertaining to

vehicles. In

European toll contexts this attribute shall not be used and th&attribute copValue may be @sed instead

(see
in IS

dies
vehig

exhd
emis
recoj
—

— ¢
\

— ¢
\

dliesel emitted particulates.dtis defined in ISO/TS 17573-3.

hbove). The elements of co2EmissionValue are of typeso2EmissionvalueRange, which
D/TS 17573-3.

les. This is of type DieselEmissionvalueRange; Which is specified in ISO/TS 17573-3.

ustEmissionValue may optionally be used to specify information regarding diffeq
sion parameters, e.g. CO, HC, NOX, ete: This is of type ExhaustEmissionvalueRange
'd (ASN.1 SEQUENCE) made of the-following fields:

bmissionUnit, of type EmissionUnit, which shall be used to indicate the unit used to

ralue 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.

ralue vanges. It is a record (ASN.1 SEQUENCE) made of the following fields:

is specified

elEmissionValue may optionally be used to list-information of diesel emission valye ranges of

ent exhaust
which is a

neasure the

pmissionCORange may.optionally be used to specify information regarding CO exhatist emission

emissionHCRange may optionally be used to specify information regarding HC exhatist emission

L ~“lowerLimit shall Qppr‘ify the lower limit of the exhaust emission value range

— 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 or 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 hawing 7|5 t in
the respectivie vehicle class.
EXAMPLE 2 | A range defined with lowerRange = 3,5 t and upperRange = 12 t includes vehieles having exactly
3,5 tin the respective vehicle class. It excludes vehicles having exactly 12 t from the respective vehicle clasq.
vehicleCatdgoryType may optionally be used to specify the types of vehicles.
6.7.4.7 TimeClassDefinition
The data tyI:TimeClassDefinition shall contain necessary definitionsfor all time classes which apply
in the respertive toll context.
Table 69 degcribes the fields in the Timeclassbefinition typefawhich is formally defined in Annex]A.
Table 69 — TimeClassDefinition fields
Field name Data type/data description m/o
timeClasses List of records (ASN.1 SEQUENCE OF) made of the following fields: time- m
Classld, timeClassDescription, nominalTimeParameters, ordinal-
TimeParameters;priorityValue
timeClassDefinitionVersion |VersionAndvalidity (see Table 24) 0
timeClasses shall contain a list (ASN.1 SEQUENCE OF) of the definitions of all the time classed that
apply in thejrespective toll contekt)
timeClassDefinitionVersionof type versionandvalidity may optionally contain version and validity
information|for the attribute timeClassDefinition.
Table 70 indicates thé fields in the Timeclass data type, which is formally defined in Annex A.
Table 70 — TimeClasses fields
Field name Data type/data description m/o
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.

84
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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.

nom

nom

inalTimeParameters mav npfinn;\]]y he used to list all necessary information
nal 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

\
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NOTH
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which the time class shall be applied (e.g. Monday and Friday). The value 0 shall not be

[lassesSetExternally is a list (ASN.1 SEQUENCE OF) of elements oftype INTEGER rangi

hall be applied and shall overrule the time classes whigh~would apply based on othe

determinants and the local time. The following values axre'specified:

congestionChargeLevell, which defines the special congestion tariff level 1. Th
implementation of this value is up to bilateralagreements;

implementation of this value is up to bilateral agreements.

ses where one instance of the attribute nominalTimeParameters contains more thd
he or more of the attributes weekdays, dates and externalSetClasses), this shall be
Boolean OR combination.

This function can be used'to overrule the time class (and tariff), which would apply bs

stion charging scheme=In"Such schemes, time classes (and tariffs) can be selected based on
c situation. The externalsource can, for example, be the back end or a DSRC device installed at

IPLE1 A TCwants to run a toll scheme in which a particular expensive tariff is valid duri
stion. However, the TC does not want to predefine the period of congestion as a fixed period|
ariff only when real congestion is present. In periods of normal traffic, the predefined tariff
fined tinde tlass) is valid. If the traffic amount suddenly exceeds a certain limit, then the TC
to make use of the roads less attractive and keep the traffic demand at a lower level. In thg
hl congestion tariff is applied by activating a new time class (classesSetExternally) that has h

comp

atred to the predefined time class.

iates may optionally list (ASN.1 SEQUENCE OF) one or more particular,dates of type g
n which the time class shall be applied (e.g. 2022-10-03 and 2022-06-18).

P55 which may optionally be used to indicate one or more predefined time classes by ex
ources independently from the effective time class. If used,‘these special congestion t

f applicable
the week on
used.

ateCompact,
ing from 0 to
ternal input

ariff classes
r time class

e functional

congestionChargeLevel2, which defines,the special congestion tariff level 2. Thie functional

n one entry
understood

sed on other

class determinants and the local time. This function can be used in cases where there is a fully dynamic

the real time
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gher priority

ordinalTimeParameters may optionally be used to list all necessary information of applicable 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 type
INTEGER ranging from 0 to 216-1. The upper limit of the time period shall be defined in the attribute

maxPe}

minuteg;

periodg
each pe
the resy
be giver]

In cases w
entry (in o
periodsInY

EXAMPLE 2
Priority level

EXAMPLE 3
to 245.

EXAMPLE 3
2022-12-27 i

EXAMPLE 4

EXAMPLE 5
vehicle uses

priorityVal
is valid in c§
A value of 0
priority levq
one time cl
overlapping

6.7.4.8 Ujg

ue may optionally be used/to specify priority information to determine which time

riod of type TNTEGER ranging from 0 to 216-1. The values in both attributes shall be givj

)

InYear may optionally list (ASN.1 SEQUENCE OF) one or more periods of dayswithin a
riod indicated by a couple (ASN.1 SEQUENCE) of days of type patecompact: The first d
ective periods shall be given in in the attribute startDay. The last day,df|each period
I in the attribute endDay.

nere one instance of the attribute ordinalTimeParameters contains more than
le or more of the attributes weekdays, absoluteTimeOfDay; relativeTimePeriod§
par), this shall be understood as Boolean AND combination.

Time class 23 is defined as valid on Monday to Friday between 08:00-10:00 and 16:00-1
of this time class is set to 18.

Time class 178 is defined valid at 2022-12-27 and 2022+12-29. Priority level of this time class

In cases where a toll context used time classes-23 and 178, as defined in the examples abov
a Tuesday, time class 178 is valid as it has the higher priority.

Time class 18 is defined valid on Monday and Friday between 16:00 and 20:15.

Time class 221 is defined valid on.Saturday between 06:00 and 21:00 and only in cases whe
he toll service for less than 2 hoeurs.

ises where more thap.on€ time class is active (e.g. due to overlapping class specificat
shall be used for theJowest priority level and a value of 255 shall be used for the hi
], In cases where time classes overlap (one specific point in time falling into more
hss), the attribute priorityValue shall be present and the priority values of (part
time classesshall have different values.
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The data typ

€vserClassDefinition shall contain necessary definitions for all user classes that ap]Ply in

the respecti

ve toll context.

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 p

assengers in the vehicles (high occupancy tolling - HOT).

Table 71 describes the fields in the userclassbefinition 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.

Table 72 indicates the fields in the 1serc1ass data type which is formally defined in Annex A.

Table 72 — UsercClass fields

Field name Data type/data description m/o
userflassld UserClassId m
userflassDescription UTF8String 0
contractTypes List of records (ASN.1 SEQUENCE OF) of type,ContractTypes 0
minimumNumberOfPassengers |ActualNumberOfPassengers 0
priorityValue IntlUnsigned 0

user(Classld shall contain a unique identifier for each user class.

user/ClassDescription may optionally be used to containan additional textual description of the user
class,

contractTypes is a list of types of contract, defined by the type contractTypes, which may optionally
be uged to list contracts that fall into the particiilar user class. The contractTypes data typg is made of:

— c¢ontractProvider, of type provider, shall identify the organization that issued [the service
fights given in the contract. The use’and the specification of this attribute shall be according to
1SO/TS 17573-3.

— fypeOfContract, of type, dcatT sTrRING, shall contain specific contract provider [information
fegarding the rules that apply to the contract. The use and the specification of this attribute shall be
gccording to ISO/TS 172573-3.

NOTHE 1 Contract types.ate allocated by the service provider. It is up to the service provider to yse particular
contrjact types to suppert 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| number of
passengérs in the vehicle, including the driver, for which the specified user class applies.

g of a vehicle for
EFCapp

which a discounted user class is applicable (HOT type lications).
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 LocationClassbDefinition 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

Field name Data type/data description m/o
locationClas§es List (ASN.1 SEQUENCE OF) of LocationClass m
locationClasgDefinitionVersion |vVersionAndvalidity (see Table 24) 0

locationClassesisalist (ASN.1 SEQUENCE OF) of all applicable location classes defined as Kogetiondlass
data type which shall provide information on the characteristics of the specified location classes| The
LocationClgss data type is made of:

— locationClassld of type LocationClass1d shall identify the location class.

— locationClassDescription of type uTF8string may optionally contain a-description of the spe¢ified
locatior] class.

— locatiopType is an INTEGER ranging from 0 to 255 defined as _f'scationType data type which may
optionally provide additional information on the type of the legation (road) that is associated|with
the location class. The following values are specified:

— notDefined, which specifies that the type of the location is not specified.

— normalTollRoad, which specifies that the typeof the location is a normal toll road, wherf the
norjmal toll fee rules apply.

— specialTollRoad, which specifies that the type of the location is a special toll road, where
sperial toll fee rules apply.

EXAMPLE Mountain roads, where the maintenance cost is higher due to tunnels and bridgespnd a
higher toll fee per km is levied.

— nonTollRoad, which specifies that the type of the location is not a toll road and hence, no tglling
is applied.

locationClassDefinitionVersion may optionally contain version and validity information.

6.8 ContractIssuerListAdu data structure

The contradtIésuerListaAdu data type is used by a TSP to provide a TC with contractual informption
about their {ssued 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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Table 74 — ContractlssuerListAdu 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
aduldentifier shall containanunambiguonsidentifierforthe o v e e oo o oo 0 2,

contractlssuerList shall contain a list of entries of data type contractIssuerListEntry}, containing
inforymation about contractual information of issued OBEs. Table 75 indicates thefields pf data type
ContfactIssuerListEntry, which is formally defined in Annex A.

versjonAndValidity shall specify the version number and the starting date‘and time when the whole
ContractlssuerList is considered valid.

actignCode may optionally be used to indicate the action associatedwith the specific ADU|(see 6.2.5).

The TSP shall provide one structure for each OBE type to be included. This means, for example, that if
a TSP is using OBEs from different manufacturers for the samé.PAN, the TSP has to provide a series of
ContfactlssuerListAdus, one for each manufacturer identifier.

Table 75 — ContractlIssuerListEntry fields

Field name Data type/data description m/o
efcContextMark EFCContextMark 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
securityLevel SecurityLevel m
acCrKeyReference IntlUnsigned m
authKeyReference IntlUnsigned m
validFrom VersionAndvalidity (see Table 24) m

efContextMadrk shall contain the EFC context mark stored in the OBE issued by the TSP, which shall be
accepted by the TC.

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

equipmentClass shall contain the equipment class as stored in the OBE and specified in ISO 14906.
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 One issuer’s PANs are identified based on the first four characters, while other issuers six require
six or even more digits to uniquely identify their PANs.

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 crederitials.
authKeyReference shall specify the number of the key in the keyset to use for TSP autghenticator.

validFrom shall specify the version number and the starting date and time from which the informpation
is considered valid.

6.9 ExceptionListAdu data structure

The ExceptionListadu data type can be used by the TSP to provide‘either a response to a request for
a specific version of an exception list by a TC or as a push ADU if antupdated exception list is available.

When trangferring this ADU, the value 0 in the informationRecipientld field of the APCI hap the
special meahing of indicating that the ADU is intended for more than one recipient. If the value of|both
the Country|Code and the Issuerldentifier fields of informationRecipientld are zero, the PDU is mednt to
be sent to all connected entities. If only the value of the:lssuerldentifier is zero, the PDU is meant o be
sent to all efptities of the stated country.

Table 77 indicates the fields in the ExceptionLigtAdu data type, which is formally defined in Annex A.
Table 77 — ExceptionListAdu fields

Field name Data type/data’description m/o
aduldentifier Aduldengdiffer m
exceptionLidtVersion ExceptfpnlistVersion m
exceptionLigtType ExegptionListType m
exceptionValidityStart _{@eneralizedTime o
exceptionValidityEnd GeneralizedTime o
exceptionLigtEntries 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 provides an incremental update of list of users that are entitled
tadiscounts

exceptionValidityStart may optionally be used to specify a point in time in the futureé fr6
exception list is valid.

exceptionValidityEnd can optionally be used to specify an expiry date and timefor the ex

exceptionListEntries shall be used to specify the TSP’s exceptions. Table\78 explains

Exce

actid

send

btionListEntry data type, which is formally defined in Annex A.

ing, revocation, adjustment, etc. The following values are spécified for the exceptionLi

g§end, 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 previously sent exception list data.

Table 78 — ExceptionListEntry fields

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 0
entryValidityEnd GeneralizedTime o
nominalVehicleParameters |NominalVehicleParameters )
ordinalVehicleParameters |OrdinalVehicleParameters o
agtionRequested ExceptionListActionType 0
efcContextMark EfcContextMark o
mediaProviderld Provider o
dpp}iLd‘U‘lCDibLUuutb tist (ASNl SEQUENEE OF) of records O

m which the

Ception list.

the fields of

nCode may optionally indicate the action associated with the specific ADU (see 6.2.5)} e.g. normal

stAdu:

(ASN.1 SEQUENCE) of the following fields:
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 ExceptionListReasonType:

— notToB

eDisclosed, which indicates that the reason is not disclosed.

— obeDeactivated, which indicates that the OBE has been deactivated.

— obelsStolen, which indicates that the OBE has been stolen.

— tempor

— suspici
to theu

— latePay
— noPayn
— contrag

— whiteL
excepti

— suOptQ

— suTemporalSuspension, which indicates that the user requested temporal suspension.

— contrad
OBE haj

— contrag
has not

— obeNot

— obelsLost, which indicates that'the OBE is lost.

— obeNor|
— obeOn§

— obeRet
contrac

aryTechnicalProblem, which indicates that the OBE has temporary technical pfobler

pnOnTechnicalManipulation, which indicates suspected technical manipulation re
ser/OBE.

ment, which indicates that the payments of the user are late.
hent, which indicates that the payments of the user were not made:
tHolderInsolvent, which indicates that the contract holderfis insolvent.

stedUser, which indicates that the user is white listed. This value shall not be used
n list type is blackListFull or blackListIncremental;

ut, which indicates that the user optioned out of-this toll domain.

tClosedByTSP, which indicates that theycontract of the user is closed by the TSP an
not yet been returned.

tClosedBySU, which indicates that the contract has been closed by the user and the
yet been returned.

Valid, which indicates that the OBE is not valid.

Existent, whicli-indicates that the OBE was not provided by the TSP to the user.
tock, whichindicates that the OBE is in stock and has not yet been assigned by the TS

nrnedEndOfContract, which indicates that the OBE has been returned after the eng

.

lated

f the

i the

OBE

— obeRet

— suspicionOnUseOfJammingDevice, which indicates that a suspicious usage of a jamming device

had bee

n 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;

— icclIsStolen, which indicates that the associated ICC has been stolen;

— icclIsLost, which indicates that the associated ICC has been lost;
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provider;

of contract;

malfunction;

iccNoPayment, which indicates that there is no payment associated with the associate

iscountedUser, which indicates that the user is eligible to discounts.

entryValidityStart may optionally be used to indicate a point in time from which.the’entry

entryValidityEnd may optionally be used for ExceptionListType discountedl:st to indicad
datepndtime forthe entry.entryValidityEnd shall notbe used forany other ExceptionListTy
devigtions or conflicts with the similar fields on the ExceptionListAdu level)(exceptionVali
exceptionValidityEnd, respectively) shall be clarified by bilateral agre€ments between TC

nomjinalVehicleParameters may optionally be used to specify the nominal vehicle p
the vehicle that is related to the user referenced by the dataelement userld. The data
NomihalVehicleParameters is shown in Table 67 and is formally defined in Annex A.

ordi
rang
strud

halVehicleParameters may optionally be used to specify the ordinal vehicle param|
bs) of the vehicle that is related to the user referenced by the data element u

nRequested may optionally be used to indicate an action the TSP requests to be ca
C. The following values are specified:

actid
the T

rejectObe, which indicates that the QBE shall be rejected. This value shall notbe used ift
ist is of type whiteList or discountedList;

nvalidateObe, which indicatés that the black list bit shall be set by the TC. The usage
is allowed, if supported by the TC. It shall not be used if the exception list is of type
discountedList;

acceptObe, which.indicates that the OBE shall be accepted. This value shall not be
¢xception list is-0f type blackList;

emoveObe, which indicates that the OBE shall be removed. This value shall not be
¢xception list is of type whiteList or discountedList;

emoveUserld, which indicates that the user has to be removed from the specified list|

iccNonExistent, which indicates that the associated ICC has not been produced by the media

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

iccReturnedMalfunction, which indicates that the associated ICC has been returned due to

d ICC;

v is valid.

te an expiry
rpe.Possible
lityStart or
and TSP.

hrameter of
structure of

eters (value

ser:Id. The data
ture of ordinalvehicleParameters is shown in Table 68 and is formally defined in Antex A.

rried out by

he exception

of this value
whiteList or

used if the

used if the

efcConte
shall be used

as specified in ISO/TS 17573-3.

e-exception. It

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.
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 doc

It is a list of

uments (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

aduldentifier

Aduldentifier

userld

UserId

dateandTime

GeneralizedTime

h

efcContextM

ark EfcContextMark

abnormalOB,

[EReasonCode

List of records (ASN.1 SEQUENCE OF SEQUENCE) of the'following fields:
abnormalObeReasonCode, additionalInformation.

g|c|B|B|B

tollEventld

TollEventId

o

actionCode

ActionCode

aduldentifier shall contain an unambiguous identifier for the®éportedabnormalobeadu (see 6.2.4).

userld shal
behaviour if

dateandTix

contain the user identification as recorded.by the TC’s equipment for which an abng
reported. See Table 6 for the definition of User1a.

ne shall contain the date and time of the-detection of the abnormal behaviour.

efcContext

(OBU) as read by the TC equipment.

abnormal
of a code o
AbnormalObq

— Treason
obelsD

obelsN
examplg

userSh

ark may optionally be used torspecify the EFC context mark related to the on-board

eReasonCode shall confain a list of reasons, each defined as a record (ASN.1 SEQUE
[ type AbnormalObeReasornCode and an optional text description of type uTF8string
ReasonCode can take thé following values:

NotToBeDisclosed, when the TC does not specify the reason;
efect, when.the TC detected a defect in the OBE;

htWorkingProperly, when the TC detected an OBE which shows incorrect functionin
e, bad\transaction behaviour);

rmal

unit

NCE)
The

v (for

“Mcli'ralldnnhavinnr’ when the TC detected a fraudulent behaviour of the user cpnrifi

din

userld.

specifie

d in userld.

declared licence plate in the OBE and the actual licence plate as externally shown.

axles in

94

the OBE and the actual number of axles as externally shown.

userShowsViolatingBehaviour, when the TC detected a behaviour violating local rules of the user
licensePlateDifferenceBetweenObeAndVehicle, when the TC detected a difference between the
numberOfAxlesMismatch, when the TC detected a difference between the declared number of

euroEmissionCategoryProofMissing, when the TC cannotvalidate the declared emission category.

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=95786e8abc8bd12d66dbe9240981a1dd

ISO 12855:2022(E)

euroEmissionCategoryMismatch, when the TC detected a difference between the declared

emission category in the OBE and the recognized emission category.

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.

co2EmissionValueMismatch, when the TC detected a difference between the declared CO,

missions in the OBE and the recognized CO, emissions.
beMissingOnWhiteList, when the OBE is not included in a white list.
beOnBlacklistButTolling, when the OBE is blacklisted, but it is tolling.

ehicleWeightMismatch, when the TC detected a difference between the’declared ve
the OBE and the recognized vehicle weight.

hicle weight

beAtExitStationWithoutEntryStation, when the TC recognizéd an OBE at an exit station with no

istory of entry in a closed system.

fransactionsFromMultipleObe, when the TC recogdized an OBE participating
fransaction at the same time with another OBE. For example, this can happen when a u
multiple contracts and multiple OBEs on board of a vehiicle passes through a tolling poiry
than one OBE active.

obeDeclaredVehicleClassNotAllowed, whenthe TC recognized a declared vehicle cla
DBE) not valid or not allowed, for example,atruck travelling in a day when trucks are

o circulate in the road network.

missingUserldInUserlist, when the TC received a charge report of an OBE or Userld, |
that was not communicated in the exceptionListAdu to the TC.

c¢hargeReportDeliveredTogoLate, when the TC received a charge report of an OB
fespectively, that was not provided in due time. The maturity of charge reports is based
jgreements between the.TC and the TSP.

q

velocityAccuracy, when the TC detected by means of OBE locations recognition]

q

fime betweerga’entry and an exit in a closed system.

in a DSRC
ser who has
1t with more

ss (from the
not allowed

espectively,

E or Userld,
on bilateral

a possible

dbnormality in-the vehicle’s speed. For example, an impossibly short time or a suspiciously long

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

6.11| TollDeclarationAdu data structure

The tollbeclarationaAdu 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
shall 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:

— f the
— ntity
The following rules shall apply for tollDeclarationld:
— IftollDeclarationID is used, the field declarationld shall contain the same value as in aduldentifier.
— Ifissuerld differs from the apduOriginator, the tollDeclarationld shall-be specified.
chargeReport shall list charge data records of type chargereport, whig¢h is described in Table 81 and
is formally defined in Annex A.
actionCode|may optionally be used to indicate an action associated with reception of the specific ADU,
(see 6.2.4).
Table 81 — ChargeReport fields
Field name Data type/data description m/o
obeld ObeId 0
vehicleLPNr VehiclelicencePlateNumber 0
paymentMedns PaymentMe@ans o
serviceProviderContract EfcContextMark m
tollContext Proyider 0
chargeRepoiftFinalRecipient Provider 0
timeOfRep()] t GeneralizedTime o
reportPeriod Record (ASN.1 SEQUENCE) of the following fields: beginOfPeriod, 0
endOfPeriod
appliedTollCpntextVersion VersionId 0
usageStatementList List (ASN.1 SEQUENCE OF) of records of type UsageStatement m
sumVatForThisSession PaymentFee 0
chargeReportCounter INTEGER ranging from 0 to 263-1 0
mileage Distance 0
listOfCccContainers List (ASN.1 SEQUENCE OF) of attributes of type DsrcData 0
frontEndVersion FrontEndVersion 0

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.

timeOfReport may optionally be used to indicate the date and time when the charge report was

compi]pd

repag
The

Gene

appl

usa

UsagpStatement. The UsagesStatement data type is shown in Table 82 and-s formally defined

sumVatForThisSession may optionally be used to specify the aggregated VAT for

com

char
be in
repo
detel

mile
start

rtPeriod may optionally be used to indicate the time period covered by thé |ch
period data type is defined by the date and time of its beginning and of itsend, |
FalizedTime.

eStatementListis a list (ASN.1 SEQUENCE OF) of records that contain/all usage staten

unicated in the respective charge report.

geReportCounter may optionally be used to enumerate the charge report. This c
cremented after compilation of a charge report, facilitating distinction between diffé
rts. In the case of overflow, the counter shall restart at 0. The values of chargeReport
'mined for each OBU separately; there is no correlation (nor uniqueness) between diffg

age may optionally be used to contain thet¢ading of an internal mileage counter. The d
at 0 for a new OBE and be continuously incremented while the OBE is active; the ¢

hirge report.
oth of type

jedTollContextVersion may optionally be used to specify the version of the charge data.

ents of type
in Annex A.

hll the fees

bunter shall
rent charge
Counter are
rent OBUs.

ounter shall
punter shall

restdrt from zero in case of overflow (i.e,when reaching the maximum value).
listgfCccContainers may optionally'bé used to provide a list of OBU-related data of type pgrcpata. The
dataltype psrcpata is shown in Table 103.
NOTE1 Data contained jn'\-AdistOfCccContainers can also be transferred using the element
listOfDSRCUsageData within the type UsageStatement.
frontEndVersion may‘optionally be used to specify GNSS Front-End information of the OBE that was in
opergtion in the context of the generated charge report. It is made of the following fields:
— frontEndSWVersion of type uTrsstring which shall contain software version informdtion;
— {frontEndHW Version of type urrsstring which shall contain hardware version infornjation.
Table 82 — UsageStatement fields

Field name Data type/data description m/o
usageStatementld Int2Unsigned 0
tollContext Provider o
chargeReportFinalRecipient Provider 0
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 0
noUsage BOOLEAN o
additionalUsagelnformation OCTET STRING o
costCentre UTF8String o

usageStatementld may optionally be used to uniquely identify the usage statement.

tollContext ma

chargeRepeortFinalRecipient may optionally be used to identify the entity which is the finalrecipient
of the usag¢ data. This field can be used within chargeReport and within usageStatement, which
is part of thle chargeReport. To avoid inconsistencies, it is recommended to use it oncéeither wlithin
either chargeReport or within usageStatement.

aggregatedFee may optionally be used to specify the aggregated fee for the usage data. The data|type
Aggregatediee is made of the following fields:

— timePeriodCovered of type reriod shall contain the time period covered by the usage statement.

— feeExclVat of type paymentFee (imported from ISO/TS 17573-3) shall contain the total amjount
of fee ekcluding VAT that is covered by the usage statement within the time period indicatgd by
timePeriodCovered.

— sumVaf of type paymentFee may optionally be used to specify the aggregated VAT covered by the
usage statement within the time period indicated in timePeriodCovered.

sumVat may optionally be used to specify the aggregdted VAT for the fees communicated in the ysage
statement.

aggregatedSingleTariffClassSession may optiohally be used to indicate a single tariff class segsion,
which may pe related to a part of a trip ofi.to a whole trip in case of no changes of charge rel¢vant
parameters] Session changes may be due,to-changes in vehicle category, road category, time of day, etc.
The aggregpatedSingleTariffClassSession field is of AggregatedsingleTariffClassSession data fype,
which is deffined in ISO/TS 17573-3;

eObjects may optionally be used to provide information about the detected charge oljects
covered by the usage statement. The listOfChargeObjects field is of Detectedchargeobject data fype,

listOfDsrcUsageData. IS a list (ASN.1 SEQUENCE OF) of attributes obtained in a selection (ASN.1
CHOICE) of different.DSRC transaction types, specified by data types of either Efccontainer (imported
from ISO 14906), Cetcontainer (imported from ISO 12813) or LacContainer (imported from ISO 13141).
Usage of thif attribute is based on bilateral agreements between the TC and TSP.

listOfRawUsageData may optionally be used to list (ASN.1 SEQUENCE) measured position data by an
OBU which may be used for the calculation 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 I}
vehicleDescription VehicleDescription o
raw epositic teg of the OBE.
The SEQUENCE) of th al fields, of
which at least one shall be specified:

at which the position was measured.

independent exchange format (RINEX[13]), additional data in the format defined by {

)

q

curr
tarif’
shall

additionalGnssData of type ocTET sTRING may optionally beised to provide additional

geveral kinds of satellite positioning modules or chipsets.

lelivered by the GNSS modules or chipsets. Possible formats include but are notrestricte
Marine Electronics Association (NMEA) 0183[14], or data in proprietary binary formats
entTariffClass may optionally be used to provide all necessary information for dete

[ class to compute the tariff based on themieasured position data. The currentTari
be used as specified for the data type agyregatedsingleTariffClassSession.

e measured

hte and time

information
d to receiver
he National
provided by

rmining the
ffClass field

vehigleDescription may optionally he,used to provide all vehicle specific information for the
calcylation of the tariff. The vehicleDescription field structure shall be used as specified|for the data
type|aggregatedsSingleTariffClassSession.

6.12 BillingDetailsAdu data structure

6.12{1 General

The $i11ingDeta#13¥du data type can be used by both the TSP and the TC either in response|to a request
to refeive unsefit-billing details or as a push ADU when billing details are available.

Wheh transferring this ADU, the value in the informationRecipientld field of the APCI shall identify a
valid entity (a null value is not permitted).

Table-8#imdicates the fietdsof the BT TTTngbetat [5Adu data Structure, witictr 15 formatty defined in
Annex 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
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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
refTollDeclaration Record made of selections (ASN.1 SEQUENCE OF CHOICE) between 0
Aduldentitier ad ToIIDeclarationld L0 Telerence to Ol OF MoTe ToitDecta-
rationAdus
paymentReference UTF8String o
usagelnformlation BillingDetailsUsageInformation o
actionCode ActionCode 0

aduldentifier shall contain a unique identifier for the Bi11ingbetailsadu (see 62¥4).

billingDetalilsInfo may optionally be used to identify the billing details. The Bi11ingbetailsInfo|type
is made of the following fields:

— issuerld, of type provider, which shall identify the issuer of thebilling details;

EXAMPLE In tolling systems where multiple TCs are present, it is notuncommon that smaller TCs consgciate
in clusters inforder to reduce live expenses. The cluster organization-acts as originator for all ADUs to be s¢nt by
their associafes. If the cluster organization uses an external seryice centre for running the back-office system,
a BillingDetafilsAdu sent by that centre will carry as issuerld the“identifier of the actual TC, as originatqr the
cluster orgarfization identifier, and as sender the service centre'identifier.

— billingDetailsNum, of type InTEGER ranging, from 0 to 263-1, which shall uniquely identify the
billing details within the issuerld.

— dateOf$ervice, of type GeneralizedTife) Which may optionally be used to indicate the dat¢ and
time at which the billing details were issued.

— billingPetailsReference, of type tTr8string, which may optionally be used to transfer textual
informdtion in a field of a maximum length of 32 octets.

tollContextjshall contain the.unique identifier of the toll context to which the billing details are related.
The semantjcs of this field.are/further explained in the description of usage field.

userld may|optionally‘be*used to identify the service user to whom the billing details shall be chafged.
See 6.2.6 for details.

paymentM¢ans$ may optionally be used to specify information related to the user’s account.

relatedBillimgDetails ray optiomatty beused to identify previousty issued bitling detaits by means of
either its aduldentifier or its BillingDetailsInfo, to which the present billing details are associated.
The meaning of this association is not specified in this document.

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.

usagelList, of type usageList, which may optionally contain detailed information on how the billing
details have been generated. As the UsageList data type varies according to the different types of
toll context, its structure is explained separately in 6.12.2.

refTpllDeclaration may optionally be used to identify a previously issued toll declaration ADU by
means of either (ASN.1 CHOICE) its aduldentifier or its TollDeclarationld, to which the present billing

detalls ADU is associated. The meaning of this association is not specified in this’"document

paymentReference may optionally contain a text to relate the billing details to a payment

actignCode may optionally be used to indicate specific actions to-be pursued by the regeiver of the

billingDetailsAdu (see 6.2.5).

6.12{2 UsagelList data type

The

JsageList data type is a record (ASN.1 SEQUENCE) of fields which may be of differgnt types, so

covering all possible types of toll domains a user wilkbe billed according to the specified bi|ling details.

The ysagerist data type is described in Table 85Gand formally specified in Annex A.
Table 85 — UsagelList fields
Field name Data type/data deseription m/o
Selection (ASN.1,CHOICE) among the following fields forSectionedRoads, for-
usageListEntry TravellinglnArea, forStayingInArea, forCordonCrossings, freeTextDetail, m
forMeshedSystem, noUsageDetails
List f[ASN"1 SEQUENCE OF) of records (ASN.1 SEQUENCE) of fields of the fol-
inclydedDiscounts lowing types: LanguageID, UTF8String, DiscountlId, PaymentAmount 0
PisgcountQualifier
usagelnformation List (ASN.1 SEQUENCE OF) of fields of type BillingDetailsUsageInformajtion| O

usa
and

geListEntry(shall be used to specify the type of tolling characteristics related to the specific entry

is a selection (ASN.1 type CHOICE) among:

orSectlonedRoads Where 1nformat10n on the entry, 1ntermed1ate traversed and gxit sections

sec : ler qualified
as phy51cal ob]ects (e.g. gantrles) or computed values The forSectlonedRoads isa record (ASN.1
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.

forStayinglnArea, 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.

— 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
times, even if the user has not travelled in that toll context during the related period of time.

includedDiscounts is a list of records (ASN.1 SEQUENCE OF SEQUENCE) which may optionally bejused
to specify applied discounts. Each record in the list is made of the following fields:

— textLanguage, of type Language1Dd, which may optionally be used to specify the language of the text
in the textDetail field;

— textDetail, of type urr8string, which may optionally be used to add a textual‘description qf the
applied|discount;

— appliedDiscountld, of type piscount1d, which shall be used to identifythe type of discount;
— discountAmount, of type paymentamount, which shall be used to-$pecify the applied discount;

— discountQualifier, of type 1NTEGER ranging from 0 to 255 -defined as DiscountQualifier, which
shall b¢ used to indicate the reason of the discount. The” following values are specified for
DiscourftQualifier:

— noDiscount, to indicate no discount applied.

— timeDiscount, to indicate discount relatedte time of usage.

— vehicleDiscount, to indicate discount related to type of vehicle.

— tripDiscount, to indicate discount related to type of trip.

— userDiscount, to indicate discount related to type of user.

— dayOfWeekDiscount, tgindicate discount related to working day usage.
— holjdayDiscount, tgiindicate discount related to festivity usage.

— routeDiscountito-indicate discount related to selection of alternative route usage.
— coj\panyDiscount, to indicate discount related to contract agreement (mass usage).

— eligibleForDiscount, to indicate if the billing details are eligible for a discount.

usagelnformation is a [ist of items of type BillingDetailsUsagelnformation which may optionally be
used to indicate warnings or errors while processing and generating the billing details. The following
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).

Table 86 — forSectionedRoads fields

Field name Data type/data description m/o

invoiceAggregationNumber [UTF8String 0
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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
appliedUserClass AppliedUserClass m
vehicleDeseription Vehieclebescripiion 0
usageDistance Distance o
usageFee PaymentAmount o
usageFeeQualifier FeeQualifier o
usageExternalCosts ExternalCosts 0

invojceAggregationNumber may optionally be used to associate the billing details t9 an invoice
aggregation.
howManyTimes shall be used to indicate how many times the same-trip has been carried gut. This can

be uj

used
data

ed to apply special tariffs to commuters, for example.

type UsedSection is specified in Table 87.

Table 87 — UsedSection fields

Sections may optionally be used to specify the sections traversed for these billing [details. The

Field name Data type/data‘description m/o
tollContext Provider o
usedChargeObjectld ChargeObjectId )
directUsagelnformation Redord (AS_N.l SEQUENCE) ofth_e foll_owing fields: used- o

ChargeObjectName, usedSectionDistance.

appliedLocationClass AppliedLocationClass 0
tollEventld TollEventId o
tollEventTime GeneralizedTime o
modeOfOperation INTEGER (0..255) 0
associatedEyeiritData ggggiﬁﬁigﬁ{,gggﬁiﬁmﬂ OF) of fields of type 0
usedSectionFee PaymentAmount

usedSectionFeeQualifier FeeQualifier 0
usedSectionExternalCosts |ExternalCosts o
usagentormation | L22od (T SEQUENCE O1) T el o :

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.
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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 (which
can differ from section to section).

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:

cha

rgeReportCounter, which identifies a charge report;

us

tollTra

transac

tollEventTime may optionally be used to indicate the time of the tolling event.

modeOfOpq
used sectio

normal

— degrad
a DSRC
was obt

virtual
a DSRC
section

associated]
Associatedj

usedSectio
shall corres

usedSectio
belated pay

usedSectio]
sum of the
usageExter
usedSectio}

geStatementID, which identifies a usage statement in a TollDeclarationAdu.
hsactionEventld, which identifies a toll transaction in a charge report.

tionCounter, which identifies a toll transaction, e.g. for a DSRC system.

eration may optionally be used to indicate the mode by whichithé€ information abouy
has been obtained. The following values are allowed for the,Mddeofoperation data ty

, to indicate a normal mode of operation.

ed, to indicate that the information has been obtainediin a degraded mode. For examp
5ystem where the DSRC transaction incurred errors, the information on traversed sec
ained by means of cameras.

to indicate that the information has not beén obtained by physical means. For examp
system where the DSRC road units in a se¢tion were not functioning, the traversal of
by a user was inferred algorithmically*from information gathered from adjacent sectig

lventData may optionally be used\to associate a series of events to the used section
ventData data type is described'in subclause 6.12.3.

hFee may optionally be usedto indicate the fee for the used section. The sum of thesg
pond to usageFee in UsageList (if present therein).

hFeeQualifier mayoptionally qualify the fee amount as a default charge, a toll substit
ment or a reimbursement.

nExternalCosts may optionally indicate the external costs for the used section.
se fees shall correspond to usageExternalCosts in UsageLlist (if present ther
nalCosts'is specified in UsageList, its value takes precedence over the sum of all spec
nExternalCosts fields in usedSection.

t the

le, in
tions

le, in
that
ns.

The
fees

ite, a

The
). If
ified

a)

st of

usagelnfor

ation may npfinnq]]y be used to further qnq]ify the prnvidpd information It is al

elements of type INTEGER defined as BillingDetailsUsageInformation. The following values may be

used:

— noUsag

eIlnformation, 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 to
compute the fee.

appliedLocalVehicleClass may optionally be used to indicate the local vehicle class used to compute

the fee.
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appliedTimeClass may optionally 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.
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.

usageFeeQualilier may optionally be used to qualily the fee amount as a default charge, a toll
substitute, a belated payment or a reimbursement.

usageExternalCosts may optionally be used to indicate the external costs for this usage of sections. If
specified, its value takes precedence over the sum of all specified usedSectionExternalCqsts 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 o

Wheh the usageExternalCosts field is used,dtleast one of its optional components shall be ppecified:
— e¢xternalCostsAir may optionallydsrdicate external costs for air pollution;

— externalCostsNoise may optionally indicate external costs for noise;

— ¢xternalCostsAccident may optionally indicate external costs for accidents;
— externalCostsCo2 miay optionally indicate external costs for CO, effects;

— externalCostsCrossFinancing may optionally indicate external costs (mark-up) for crogs-financing
f other projeets/not related to the road being tolled;

— externalCostsTotal may optionally indicate the sum of all external costs and applying the rounding
fules.

Whehthe'usageExternalCosts field is used, at least one of its optional components shall be gpecified.

If externalCostsTotal component is specified, its value takes precedence over the sum of all other
specified components, if any.

NOTE This rule and the usage of externalCostsTotal prevents misinterpretations in rounding when
calculating sums.

Table 89 — forTravellingInArea 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)

Fiel

d name Data type/data description

g
S

beginOfAccumulation

GeneralizedTime

endOfAccumulation

GeneralizedTime

associatedEventData

Record (ASN.1 SEQUENCE OF) of fields of type AssociatedEventData

appliedTariff TableVersion

VersionId

appliedLocalVehicleClass

AppliedLocalVehicleClass

appliedTime

Class AppliedTimeClass

PN <Ll Eo] Pevan

appliedLocat

oo S S

appliedUser(

AppliedUserClass

vehicleDescr

iption VehicleDescription

usageFee

PaymentAmount

usageFeeQu

lifier FeeQualifier

usageExtern|

alCosts ExternalCosts

oc|lo|o|o|B|B|B8|8|o|o|o|o

areaDispla
usedAreas

a) usedArn
TollCon

b) wusedArn

accumulate
for charging

beginOfAcd
and the end

associated]
Associatedj

appliedTar
compute thg

appliedLoc
appliedTim
appliedLoc
appliedUse

yName shall be used to indicate textually the name of the area.

eald, of type Areald, to reference in

textPartitionLayout;

the AreaPricingLayout defined

eaObject, of type arealayout, to directly referencéthe used area.

dDistance, of type pistance, shall indicate the‘distance, in terms of quantity and unit
. In this case, the distance branch shall besélected.

umulation and endOfAccumulation niay optionally be used to specify the starting
ng time of the travel in the area.

LventData may optionally be used to associate a series of events to the used section
ventData data type is described in 6.12.3.

iffTableVersion may optionally be used to indicate the version of the tariff table us
fee.

eClass shall'\be used to indicate the time class used to compute the fee.
ationClass shall be used to indicate the time class used to compute the fee.

rClass may optionally be used to indicate the user class used to compute the fee.

nlVehicleClass shall be used to indicate the local vehicle class used to compute the fee,

hall be used to identify the area as specified in the EfcContextDataAdu by selecting either:

the

used

time

The

bd to

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 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 )
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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 0
appliedLocalVehicleClass AppliedLocalVehicleClass m
appliedTimeClass AppliedTimeClass m
appliedUserClass AppliedUserClass m
vehigleDeseription SRR TEEERE e o
usageFee PaymentAmount )
usageFeeQualifier FeeQualifier 0
usageExternalCosts ExternalCosts 0
areaDisplayName shall be used to indicate textually the name of the area.
usedArea shall be used to identify the used area. The area may be eitheridentified with affield of type

areald, which is specified in the field layoutDescription of To11contexfPartitionLayout (lata type, or

as a
entr

stay
char

asso
Asso

appl

appl
appl
appl
appl
Vehi

to be

irect specification, by using a field of type Arearayout.
hnceTime may optionally be used to specify the time of enitrance into the area.

bdDuration shall indicate the time of staying in the.area in terms of quantity and u
bing, as a buration type.

ciatedEventData may optionally be used to associate a series of events to the used
biatedEventData data type is described in 6d2.3.

hit, used for

section. The

jedTariff TableVersion may optionally(be used to indicate the version of the tariff thble used to
compute the fee.
jedLocalVehicleClass shall be used to indicate the local vehicle class used to compute]the fee.
jedTimeClass shall be usedito indicate the time class used to compute the fee.
jedLocationClass shall'be used to indicate the time class used to compute the fee.
jedUserClass shallbe used to indicate the user class used to compute the fee.
cleDescription,may be optionally used to specify the vehicle’s parameters.
usageFee, usageExternalCosts and usageFeeQualifier, may optionally be used to indicatg the amount
paid and to qualify that amount, as described in forSectionedRoads.
Table 91 — forCordonCrossing fields
Field name Data type/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
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Table 91 (continued)

Field name Data type/data description

appliedExitLocationClass

AppliedLocationClass

appliedUserClass

AppliedUserClass

vehicleDescription

VehicleDescription

usageFee

PaymentAmount

usageFeeQualifier

FeeQualifier

usageExternalCosts

o|lo|o|o|B |8

ExternalCosts

chargeObij¢
a selection H

— entryLeocation, which is a selection between:

ent
int

ent|
cor

exitLod

exi
int

exi
cor

entryTime
exitTime s}

associated]
Associatedj

appliedTar
compute the

appliedLoc
appliedTim

appliedEnt
the fee.

ct shall be used to specify the criteria by which the cordon crossing has been detected
etween:

ryChargeObject, defined as chargeobject1d, to reference the CordonPricingLayout de
Ne TollContextPartitionLayout;

ryLocationObject, defined as cordonEntryLocation, to directly reference the travg
Hon.

ation, which is a selection between:

fChargeObject, defined as chargeobjectid, to reference the CordonPricingLayout de
he TollContextPartitionLayout;

[LocationObject, defined as cordonEntryLocation, to directly reference the travq
Hon.

may optionally be used to specify the time of entrance into the area.
all be used to indicate the time of exitfrom the cordon.

KventData may optionally be used to associate a series of events to the used section
ventData data type is described in 6.12.3.

iffTableVersion may optionally be used to indicate the version of the tariff table us
fee.

eClass shalkbe"used to indicate the time class used to compute the fee.

ranceLocationClass shall be used to indicate the entrance location class used to con

nlVehicleClass shall be used to indicate the local vehicle class used to compute the fee,

LacationClass shall be used to indicate the exit location class used to compute the fed.

Ctis

fined

ersed

fined

ersed

The

bd to

pute

appliedExif{

appliedUserClass shall be used to indicate the user class used to compute the fee.

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

ISO

textDetail shall specify the reason for tolling as a character string.

associatedEventData may optionally be used to associate a series of events to théjused
AssofiatedEventData data type is described in 6.12.3.

usa
tob

639-1.

eFee, usageExternalCosts and usageFeeQualifier, may optionally be used’to indicate
g paid and to qualify that amount, as described in forSectionedRoads.

Table 93 — forMeshedSystem fields

section. The

the amount

Field name Data type/data description m/o
trav¢lsList List (ASN.1 SEQUENCE OF) of records\ef type Travel 0
checkPointsCrossingList  |List (ASN.1 SEQUENCE OF) of recards of type CheckPointCrossing 0
invojceAggregationNum- UTF8String o
ber
Thefiields of forMeshedSystemareall optional, butatleast one of travelsListor checkPoints(rossingList

shall|be specified.

travelsList may optionally list the trips-earried out by the user. The Travel data type is
Tabl¢ 94 and is formally defined in Apntex’A.

Hescribed in

checkPointsCrossingList may % optionally list the checkpoints crossed by the| user. The

CheckPointsCrossing data typeis described in Table 95 and is formally defined in Annex A

invojceAggregationNumber may optionally be used to qualify the usage entry for later aggregation.

Table 94 — Travel fields
Fjeld name Data type/data description m/o

trav¢glDescription |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

fee PaymentAmount 0

feeQualifier FeeQualifier o

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:

— vertexID, which shall identify one physical vertex traversed in the trip. Physical vertices are

des

— eve
dat
are

actualH
each m4

— edg
in §

— eve
dat
areg

actualH
SEQUEN

— ver
des

— eve
dat
are

cribed in 6.7.3.2.

cord (ASN.1 SEQUENCE) made of two optional fields, of which at least one shall be spec
time, of type GeneralizedTime, that indicates the time the event occurred.

associatedEventData, of type AssociatedEventData, described in6.12.3.

de of the following fields:

elD, which shall identify one logical edge traversed in:the trip. Logical edges are desc
7.3.2.

cord (ASN.1 SEQUENCE) made of two optional fields, of which at least one shall be spec
time, of type GeneralizedTime, that indicates the time at which the event occurred.

associatedEventData, of type AssbciatedEventData, described in 6.12.3.

ICE), each made of the following fields:

texID, which shall identify one logical vertex traversed in the trip. Logical vertice
Cribed in 6.7.3.2.
h type, to thetraversal of the physical edge. The EventIdentification datatype is defin

cord (ASNyI SEQUENCE) made of two optional fields, of which at least one shall be spec

time,of type GeneralizedTime, that indicates the time the event occurred.

nt, which may optionally be used to associate an event, defined as EventIdertificdtion
h type, to the traversal of the physical edge. The EventIdentification datatypeis'defined as

fied:

athByLogicalEdges, whichisarecord of (ASN.1 SEQUENCE OF)'records (ASN.1 SEQUENCE),

ribed

nt, which may optionally be used to associate*an event, defined as EventIdentificdtion
h type, to the traversal of the physical edge. Thé€EventIdentification datatypeis defined as

fied:

athByLogicalVertices, which'is a record of (ASN.1 SEQUENCE OF) records (ASN.1

b are

nt, which may. optionally be used to associate an event, defined as EventIdentificdtion

ed as
fied:

predefi

associatedEventData, nf‘rypp AssaociatedEventData describedin 612 3

nedPath, 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

are

cord (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 an event

description to the end of the predefined path.

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

Field name Data type/data description m/o
pathByChecKkPoInts |List (ASN.I SEQUENCE UFJ checkpoints, defined as records (ASN.I SEQUENCE) m
made of the following fields: direction, checkpoint, eventldentification;an{l fee
aggrepgatedFee PaymentAmount 0
feeQpalifier FeeQualifier 0

pathByCheckPoints is a list of checkpoints which shall be used to identify the,path to be p
checkpoint is defined as a record (ASN.1 SEQUENCE) made of:

Aggregatedfee and feeQualifier-may optionally be used to indicate the amount to be paid a
that

6.12|3 AssociatedEventData data type

The
the Hilling detailsand may optionally include:

direction, of type 1nTEGER, which shall be used to specify the direction in the highwd
énd points of the highway are specified by means of the roadConventionalDirectior
fighway data type. Two values may be used for the field direction:

— 997, indicating from start to end of the highway.

1+ 998, indicating from end to start of the highway:.

¢heckpoint, of type 1NTEGER ranging from 0 tg,23-1 defined as IntermediatePointId
e used to identify the checkpoint.

ventldentification, of type EventIdef®ification, which may optionally be used t
olling event associated with the travérsal of the checkpoint.

ee, of type Paymentamount, which miay optionally be used to associate a fee to the chec

hmount, as described for-the fields usageFee and usageFeeQualifier in forSectioned

lata type AsséciatedEventData can optionally be used to include raw event data thg

¢ccRecoxd; when event data come from a CCC transaction (ISO 12813),

hid for. Each

ly. Start and
1 field of the

which shall
o identify a
Kpoint.

nd to qualify
Roads.

t originated

1mageRecord, when event data are shown in an image,

anprRecord, when event data contain results from an automatic number plate recognition,

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 DsrcData. See Table 103 for details o

CccEvent is p record (ASN.1 SEQUENCE) whose fields are indicated in Table 97. The cccEvent dataltype

is formally d

efined in Annex A.

Table 97 — CccEvent fields

Field namhe |Data type/data description m/o
userld UserId 5
timeOfEvent GeneralizedTime 1)
locationOfEyent |Record (ASN.1 SEQUENCE) of the following fields: positionOfLocation, location 0
cccMessages Record of fields of the same type (ASN.1 SEQUENCE OF), €ach field containing DSRC m

transaction data as DsrcData{CccContainer} type
initiatedActions |Record of fields of the same type (ASN.1 SEQUENCE.OF), each field of type INTEGER m
defined as TnitiatedActions type.

timeOvaeI

locationOf

t can optionally be used to indicate the date andtime of the cccRecord.

was generated.

cccMessages shall contain the raw DSRC data:foythe cccRecord.

vent can optionally be used to indicate the FC coding of the location of where the cccRejcord

initiatedActions shall contain a record (ASN.1 SEQUENCE) of actions that have been initiated by the
TC as aresullt of the cccRecord. The follewing values are allowed:

— vehicleWasStopped, vehicle stopped following the CCC result.

— violatignCaselndicated,.CCC result indicated that a violation may have occurred.

— eviden¢eDataGathered, CCC data has been retained as evidence of violation.

— putOnTSPExceptionList, request to add UserID to the TSP exception list made.

— putOnT/CExceptionList, Userld added to the TC exception list.

ImageRecor

subRecordAuthenticator, where subRecordAuthenticator,

and

of type AuthenticatorEfc, may

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.

imageReference may optionally be used to specify the TC unique identifier for the image.

imag
Anpr

subFK
be u

Anpr

feData may optionally be used to provide the JPEG binary encoded image.

Table 99 — anprToBeSigned fields

Record data type is a record (ASN.1 SEQUENCE) of the fields anprToBe§
tecordAuthenticator, where subRecordAuthenticator, of type authenticdrorEfc, mg
ced to provide an authenticator calculated over the content of the anprToBeSigne
anprToBeSigned field is a record (ASN.1 SEQUENCE), whose fields are indicated in T3
Record data structure is formally defined in Annex A.

jigned and
y optionally
d field. The
ble 99. The

Fjeld name Data type/data description m/o
anprRecordld RecordId (see Table 102) m
assofiatedlmages |Series of records (ASN.1 SEQUENCE OF SEQUENCE), each record made of the follow- m

ing fields: anprIlmage, and contextlmage
imageDateTime GeneralizedTime m
imageCamerald |UTF8String m
detefminedVRM |Record (ASN.1 SEQUENCE),nmade of the following fields: anprResult, anprConfji- m
dence, secondaryAnprResult, manualResult, operatorld
vehi¢leDetails Record (ASN.1 SEQUENCE) made of the following fields: vehicleMake, vehicleMod- m
el, vehicleColour
anprRecordld shall contain theunique TC identifier for the anprRecord.

assoriatedImages shall centdin the references to the associated images from which the gnprRecord
was generated.

imageDateTime shall-contain the date and time at which the image record was generated.

imageCamerald-shall contain the TC identifier of the camera which generated the ImageR

determinedVRM shall contain the ANPR result(s).

vehiclePetails shall contain the determined vehicle details if available.

bcord.

ClassificationRecord is a record (ASN.1 SEQUENCE) of the fields classificationToBeSigned 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.

ordinalVehicleParameters may optionally be used to indicate the ordinal vehicle parameters.

OperatorRedord is a record (ASN.1 SEQUENCE) of the fields operatorToBeSigned/| and
subRecordAuthenticator, where subRecordAuthenticator, of type authenticatorEfc, may eptionally
be used to grovide an authenticator calculated over the content of the operatorToBeSighed field. The
operatorTgBeSigned field is a record (ASN.1 SEQUENCE), whose fields are indicated iy Table 101]. The
OperatorRe¢ord data type is formally defined in Annex A.
Table 101 — operatorRecord fields
Field name Data type m/o
operatorRecprdld RecordId (see Table 102) m
operatorDath Record (ASN.1 SEQUENCE) made of the following fields: operatorTime, m
vehicleClass, operatorld, operatorVrm, operatorPan, operatorObuld,
machineReadPan, machineReadObuld, operatorlccld
operatorRgcordID shall provide the unique TC identifier forthe operatorRecord.
operatorDgdta shall provide the information collected-and recorded by the human operator. If is a
record madg¢ of the following fields:
— operatgrTime, of type GeneralizedTime, Which contains a time stamp;
— vehicle[lass, of type vehicleclass, which may optionally be used to specify the class of the vghicle
according to the operator;
— operatgrld, of type InTEGER ranging from 0 to 216-1, which may optionally be used to specifly the
identifi¢r of the operator;
— operatorVrm, oftype oéteT sTrRING, which may optionally be used to specify the vehicle registration
mark (YRM), as collected by the operator;
— operatorPan, oftype uTrsstring, which may optionally be used to specify the PAN, as collect¢d by
the operator;
— operatorObuld, of type uTFsstring, which may optionally be used to specify the OBU identifigr, as
read by the operator;

114

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 EquipmentIcc1d, which may optionally be used to specify the ICC identifier,

as read

by the operator.
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Field name |Datatype m/o
providerld Provider o
recordType RecordType o
uniqueld INTEGER ranging from 0 to 263-1 m

ISO 12855:2022(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.

recordType may optionally be used to specify the type of the record. The data type RecordType may

have|the following values:

— ¢ccRecord;
— imageRecord;

— anprRecord;

— (¢lassificationRecord;

— operatorRecord;

— dsrcData.

uniqgueld shall specifiy the unique identifier of a record.

Dsrcpata is a record (ASN.1 SEQUENCE) whose fieldsvare indicated in Table 103. The psfrcpata data
typelis formally defined in Annex A. If used, at least\one field shall be not null.

Table 103 — DsrcData fields

Field name

Data type/data description

m/o

dsrcRseData

DsrcRseData

dsrcAttributesRead

Record made of fields of the same type (ASN.1 SEQUENCE OF), that are of the 0

Attribmtelist{Container} type

dsrcAttributesWritten

Recotd made of fields of the same type (ASN.1 SEQUENCE OF), that are of the 0

Atftnibutelist{Container} type

dsrcAttrAuth

Series of records (ASN.1 SEQUENCE OF SEQUENCE), each record of type 0

DsrcAttrAuth

dsrcRseData field may optionally be used to specify the data recorded by the RSE duripg the DSRC
trangaction. Jt ¢an also optionally link to an exceptionListEntry related to the user. The IDsrcRseData
datajtypeisidefined as a record (ASN.1 SEQUENCE) of the following fields:

— {ramsactionld, of type InTEGER ranging from 0 to 263-1, which shall identify the DSRC fransaction;

— transactionDescription, of type uTrgstring, which may optionally be used to textually describe

the transaction;

— rseDateTime, of type GeneralizedTime, which shall specify the RSE time of the transaction;

— transactionResult, of type resultop, 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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dsrcAttribytesRead may optionally be used to speeify the details of the attributes read from the
during the [

dsrcAttrib
OBE during the DSRC transaction.

dsrcAttrAuth may optionally be (ised to specify the information that is required to verify

— abortedAfterSecondPhase, when the transaction was aborted after its second phase.

exceptionListMatch,whichisalistofrecords(ASN.1SEQUENCEOF 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;

— matchType, of type ExceptionListType, Which shall be used to indicate the type of exce

list

— ma
exc

tariffld

fee and

ption

being referred to;

bption list entry being referred to.
, of type Tariffclassid, which may optionally be used to specify the tariff'elass;

feeQualifier may optionally be used to indicate the fee and fee qualifier;

fchEntry, of type ExceptionListEntry, which may optionally be used to bring the Whole

tollStatlionld, of type chargeobject1d, may optionally be used to identifyxthie RSE as a charge object;

session
transac

typeOf
station;

vstDats
RSE in 4

Location, of type sessionLocation, may optionally be used to indicate where the
fion happened;

[ransaction of type stationType, may optionally berused to specify the type of tq

) of type obeConfiguration, may optionally be used to report the OBE data as received b
he DSRC transaction.

SRC transaction.

authenticat

transaction

116

attrOri

rndRSH

encodirlg data;

keyRef

tesWritten may optionally be used to specify the details of the attributes written t

rs received during (the DSRC transaction. It is a series of records, one for each
Each record is made)of the following fields:

gEncoding of type 1T sTrING shall be used to provide the encoding of the AttributeL

of type pereT sTRING shall be used to provide the random number generated by the R

of-type INTEGER ranging from o to 255 shall be used to provide the reference to th

used for

DSRC

lling

y the

OBE

b the

¢ the
DSRC

st;

E for

e key

pnrnding data;

authCode of type ocTeT sTrING shall be used to provide the authentication code;

result of type authcheckresult shall be used to provide the results of the authentication. The
AuthCheckResult data type may take the following values:

— not

— ok,

Checked, authentication was not checked;

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.

2ol T B . .
Table104—F aylllElltClaIlﬂA‘du flEldS

Field name Data type/data description m/o
adulflentifier Aduldentifier m
startDateTime GeneralizedTime m
endDateTime GeneralizedTime o
user|d UserId o
paymentClaimAmount PaymentAmount m
paymentClaimStatus PaymentClaimStatus m
typePfFee TypeOfFee o
referlenceDetailsList List (ASN.1 SEQUENCE OF) of recards of type ReferenceDetail 0
paymentReference UTF8String o
paymentClaimDetails List (ASN.1 SEQUENCE OF)eftecords of type PaymentClaimDetail 0
paymentClaimReference UTF8String o
discquntld DiscountId o
discquntReference UTF8String o
actignCode ActionCode o

aduldentifier shall contain the unique’identifier for the paymentclaimadu (see 6.2.4).
starfDateTime 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 payment claim
relates. If not used, then-the' end time shall be assumed as being the time when the ADU wag generated.

userfd may optionallybe used to identify a specific user for whom the payment is claimed. See 6.2.6 for
detalls.

paymentClaimAmount shall contain the details of the net amount, currency and VAT for the payment
clain.

paymentClaimStatus shall indicate the version and status of the payment [claim. The
PaymentClaimStatus 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 Typeofree 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 BillingbetailsInfo, to identify related billing details (see
6.12 for description of the type);

— referencedTollDeclarationld, of type TollbeclarationId, to identify a toll declaration (see 6.11
for desdription of the type);

— referericedTollEventld, of type To11EventId, to identify a tolling event (see 6.12.2 forydescription
of the type);

— referencedAduldentifier, which is a record (ASN.1 SEQUENCE) made of twgo-fields of types
AduIdentifier and aduType, to identify any ADU.

paymentRdference may optionally be used to specify a reference to this paynient claim in the form of
a character ptring.

paymentClaimDetails is a list (ASN.1 SEQUENCE OF) of fields of type/PaymentClaimDetail which may
optionally b used to specify detailed information about the paymerit/claim (see Table 105).

paymentClaimReference may optionally be used to uniquely identify a payment claim by using g text
string of maximum 16 characters.

discountld/of type piscount1d, may optionally be used téiidentify the applied discount.

discountReference may optionally be used to reference the applied commercial discount by means of
a text string.

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

Table 105+ PaymentClaimDetail fields

Field name Data type/data description m/o
paymentDethilCode Int2Unsigned m
paymentDetpilNumber Int2Unsigned o
paymentDethilType UTF8String o
paymentDetpilText UTF8String o
paymentDetpilQuantity Int8Signed o
paymentDetpilRate Int8Signed o
paymentDethilBasicAmount PaymentAmount 0
paymentDetailAmountVATExcl PaymentAmount o
paymentDetailAmountTotal PaymentAmount 0

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.

118 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=95786e8abc8bd12d66dbe9240981a1dd

ISO 12855:2022(E)

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 surcharge without the corresponding VAT rate.

paymentDetailAmountTotal may optionally be used to specify the total amount of the detpil including
VAT.

6.14 PaymentAnnouncement Adu data structure

The paymentaAnnouncementadu data type can be used by the TSP either in respense to the fequest ADU
sent py the TC or as a push ADU when new payment announcements are available.

Wheh transferring this ADU, the value in the informationRecipientID field of the APCI shall identify a
valid entity (a null value is not permitted).

Tabl¢ 106 indicates the fields of the Paymentannouncementad®data type, which is formally defined in
Anngx A.

Table 106 — PaymentAnnetncementAdu fields

Field name Data type/data description m/o
adulflentifier Aduldentifier m
duel)ate GeneralizedTime m
totalamount PaymentAmount o
paymentStatus PaymentStatus m
numperOfltems INTEGER ranging from 0 to 263-1 )
referlenceDetailsList List of records (ASN.1 SEQUENCE OF SEQUENCE), each record being made of 0

the folewing fields: referenceDetailList, amount, paymentMeansType
valueDate, interestAmount

attaghment QETET STRING o
paymentReference UTF8String o
actignCode ActionCode o

aduifentifier shall contain a unique identifier for the paymentAnnouncementadu (see 6.2.4)

duel)ate shall provide the date and time when the amount has been actually paid to the TQ.

totalamount may optionally be used to indicate the amount paid.

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.

paymentReference may optionally be used to specify a reference for this payment announcement.

actionCode|may optionally be used to indicate the action associated with the reception of this specific
ADU (see 6.2.5)

Table 107 — referenceDetailsList fields

Field name Data type/data description m/o
refefenceDetail List (ASN.1 SEQUENCE) of records of type ReferenceDdtail m
amagunt PaymentAmount m
paymentMeansType |PaymentMeansType o
valueDate GeneralizedTime o
intefestAmount PaymentAmount o

referenceDjetail shall be used to specify additional information for the payment announcement by
referring tolpreviously exchanged ADU’s or tolling events. The'\ReferenceDetail data type is a seleftion
(ASN.1 CHQICE) of various structures, which are describéd in Table 108 and formally defingd in
Annex A.

amount shall contain the amount paid for the annetinced referenced details.

paymentM¢ansType may optionally be used to indicate the means of payment used.| The
PaymentMeansType data type may take one ofthe following values:

— cash: The payment was made withphysical cash (e.g. Euro in a country of the Euro-area);

— prepaid: The payment was_made through a prepaid account, which can be loaded by various
paymerjt means;

— credit gard: 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|cash
by electironic\money (e.g. Bitcoin). The acceptance of substitutes of cash money is specified bl the
corresppfiding TSP;

— debit card: The payment was made using a debit card;
— 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
referenced Aduldentifier Identifier of an ADU as a record (ASN.1 SEQUENCE) of two fields of type n/a

AdulIdentifier and AduType

refel

rencedBillingDetailsInfo shall be used to reference one billing detail ADU to which {

annduncement ADU is related. See 6.12 for the explanation of the Bi11ingbetailsZa£é datal

refel

annduncement ADU is related. See 6.11 for explanation of the Tol1DeclarationTd data type.

tollE
6.12.

refe
ADU

6.15

The 1
from

Whe
valid
data

rencedTollDeclarationld shall be used to reference one toll declaration-to which fj

ventld shall be used to uniquely identify the usage statement whi¢lithe toll event is re
2 for description of the To11Event1d data type.

rencedAduldentifier shall be used to uniquely identify the ADU which the payment an
is related to. The referenced Aduldentifier is made of:

referenced Aduldentifier of type aduldentifier thatidentifies the ADU within its typ

referenced ADUType of type aduType, that identifies the ADU type. It shall be restric
ollDeclarationADU or billingDetailsADU.

ProvideUserDetailsAdu data structure

rovideUserDetailsAdu data typeshdll only be used by a TSP in response to a specific |
aTC.

h transferring this ADU, théwalue in the informationRecipientID field of the APCI shg
entity (a null value is net;permitted). Table 109 indicates the fields of the ProvideUse
type, which is formally defined in Annex A.

Table 109 — ProvideUserDetailsAdu fields

he payment
type.

he payment
lated to. See

nouncement

€

ed to either

equest ADU

111 identify a
rDetailsAdu

Field name Data type/data description m/o
adulfentifier. Aduldentifier m
originalUserldRequest UserId m
user|d UserId m
statusFlag USerStatus 0
listOfUserParameters List (ASN.1 SEQUENCE OF) of records of type UserParameterResponse 0
actionCode ActionCode o
aduldentifier shall contain a unique identifier for the provideUserbetailsadu (see 6.2.4).

originalUserldRequest shall contain the user identifier specified in the originating request ADU with

thes

ame 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 originalUserldRequest field and may be enhanced with additional
missing elements not present in originalUserldRequest.
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