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Foreword

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

The procedures used to develop this document and those intended for its further maintegnance are
degcribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria-needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént‘may be the|subject of
patent rights. ISO shall not be held responsible for identifying any or all such’patent rights.[Details of
any patent rights identified during the development of the document will be’in the Introductfon and/or
on|the ISO list of patent declarations received (see www.iso.org/patents).

Anly trade name used in this document is information given for thé convenience of users anfl does not
conpstitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific ferms and
expressions related to conformity assessment, as well as information about ISO's adherehce to the
Wqrld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see thg following
UR[L: www.iso.org/iso/foreword.html.

Thjs document was prepared by Technical Committee ISO/TC 204, Intelligence transport systems.

Aljst of all parts in the ISO 15638 series can be found on the ISO website.

© ISO 2018 - All rights reserved v
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Introduction

The ISO 15638 seriesTARV application standards are based on a triumvirate of vehicle operators with
in-vehicle systems, on-board application service providers (3.39) and jurisdictions (3.28). The basic
TARV standards focus on the transactions between these parties via ITS-stations (3.25), and do not
have measures to detect/avoid tampering/incorrect setting of on-board equipment, and are limited to
using data collected from the vehicle for purposes such as control, management and enforcement. In
many countries road side sensors (3.37) are already widely used for jurisdiction enforcement and other
enhancement purposes. These road side sensors can be used in combination with the TARV framework
(3.21) to gnhancefunctonakity-by-ehminating/reducingproblemsof-inecorrectsettingfampering—etc.
and/or complementing/corroborating data obtained from on-board systems. This provides increased
capability|for jurisdictions and other entities to use existing parts of the ISO 15638 series of standards
(which ar¢ focussed only on the transaction of data collected from on-board systems), thus potentiglly
providing|validation of, or removing weakness in, the accuracy of the data transmitted from the vehicle
to an application service provider (3.39), or to provide new management and controlymeasures [for
regulated[commercial freight vehicles. In some cases, new means of management and-enforcement may
be enabled by using this document.

It, therefofre, seems appropriate to include this part of ISO 15638 to the 15638 series of standardq to
provide the means to use roadside/in-road sensors to validate the accuracy of on-board equipmgnt,
and/or complement the data available to application service providers (3.39) and jurisdictions gnd
other entifies.

NOTE SO 15638-91) already covers provisions consistent swith EC165/2014. This document| is
complemeijtary to and not competitive to ISO 15638-9, and therefore.Consistent with EC 165/2014.

1) To be published. Stage at publication: ISO/DIS 15638-9.
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Intelligent transport systems — Framework for
cooperative telematics applications for regulated
commercial freight vehicles (TARV) —

Part 21:

Monitoring of regulated vehicles using roadside sensors
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combination*of information from both in-vehicle systems and roadside/in-road sensors.

In

her purposes

Scope

b [SO 15638 series of standards defines the framework (3.21)cfor online fleet mana
ulated commercial freight vehicles utilizing data communication between in-vehicle syste
plication service provider (3.39) via on-board communication tnit interfacing with road n
Fastructure. This document defines an extension to the existing role model conceptual ar
/) by adding roadside sensors (3.37) to the model for additional data collection path for en}
he system.

e objective of this document is to reinforce vehicle monitoring for enforcement and other m4
'poses of regulated commercial freight vehicle movements. The scope of this document is {

Reinforce vehicle monitoring for enforcemeént and other purposes,
Provide additional data security by using roadside sensor data links,
Detect/avoid tampering/incorrectsetting of onboard sensor equipment,
Provide means of using roadside sensors to validate the accuracy of on-board equipment

Enable the combined use of data obtained from the regulated commercial freight v

freight vehicles.

this extended(Tole model architecture (3.7), roadside sensor (including buried in-ro

I other entities can reinforce monitoring or other management purpose applications

thishdocument, the framework (3.21) for this modified and improved reinforcement

m

a
ctionality js‘added to the existing TARV role model. In this extended role model, jurisdict%

1d data collected from the vehicle for enforcement and

bement of
ms and an
ponitoring
Chitecture
ancement

nagement
o

and

bhicle and

roadside/in-road sensors to monitor, manage and control the movement of regulated c¢mmercial

Sensors)
ns (3.28)
y using a

of vehicle

nifnrihg for enforcement and other managnmnnf purpose app]irnfinhc is defined

This document is complementary to, and does not replace, any other parts of the ISO 15638 series
of standards. This document is beneficial to jurisdiction enforcement and other vehicle monitoring
management purpose entities and it provides a means for using roadside sensors to validate the
accuracy of on-board equipment and provides additional use cases for TARV service applications.

2

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.
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ISO 15638 (all parts), Intelligent transport systems — Framework (3.21) for cooperative telematics (3.43)
applications for regulated commercial freight vehicles (TARV)

ISO/TR 12859:2009, System architecture — Privacy aspects in ITS standards and systems

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological 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

31
access m¢thods
procedurgs and protocols to provision and retrieve data

3.2
app
small (ustpally) applets, organised as software bundles, that support-application services (3.3)|by
keeping the data pantry provisioned with up to date data

3.3
applicati¢n service
service prpvided by a service provider (3.39) enabled by accessing data from the IVS (3.23) of a regulated
vehicle (3.B5) via a wireless communications network

3.4
application service provider
ASP
party that provides an application service (3.3)

3.5
app library
separately secure area of memory inA¥S (3.23) where apps are stored (with different access control§ to
data pantiy)

3.6
applicati¢n service data file
ASD file
file held in] the data pantry of the IVS (3.23) containing data specific to an application service (3.3)

3.7
architectpre
formalise1i description of the design of the structure of TARV and its framework (3.21)

3.8

audit

auditing

review of a party’s capacity to meet, or continue to meet, the initial and ongoing certification agreements
as a service provider (3.39)

3.9
authentication
function intended to establish and verify a claimed identity

3.10
basic vehicle data
data that shall be maintained/provided by all IVS (3.23) (regardless of jurisdiction)

2 © ISO 2018 - All rights reserved
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3.11
certification

:2018(E)

formal affirmation that an applicant has satisfied all the requirements for appointment as an application

service provider (3.39)or that an application service (3.3) delivers the required service levels.

3.12
certification authority

<digital> organization which issues digital certificates for use by other parties (specifically in the

context of communications security)

3.13

certification authority
<r¢gulatory> organisation (usually independent) which conducts certification (3.11) and,ong
(3.B) for service providers (3.39) on behalf of a jurisdiction

oing audit

e of data
other and
fovide one

Fols to app

fadilities

layer that sits on top of the communication stack and helps to provide data interoperability and reuse,

and to manage applications and enable dynamic real time loading of new applications

3.21
framework

particular set of beliefs and ideas referred to in order to describe a scenario or solve a problem

3.22
global navigation satellite system
GNSS

system that comprises several networks of satellites that transmit radio signals containing time and
distance data that can be picked up by a receiver, allowing the user (3.45) to identify the location of its

receiver anywhere around the globe

© ISO 2018 - All rights reserved
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3.23

in-vehicle system

IVS

ITS-station (3.25) and connected equipment on board a vehicle

3.24

ITS service
communication functionality offered by an ITS-station (3.25) to an ITS-station (3.25) application

3.25

ITS-statiqn

ITS-s
entity in 2
layer com

3.26
IVS instal

actor wh¢ installs IVS (3.23) on behalf of the vehicle manufacturer or the initial prime sery

provider (

3.27
IVS maint
actor who

3.28
jurisdicti
governme,

EXAMPLE
transport)

3.29

jurisdicti
regulator
agent of {
jurisdictio
3.30

local dat4
LDT
frequently

values de
intelligent

3.31
operator
fleet manz:

3.32

communication network, comprised of application, facilities (3.20), networking and,acc
bonents specified in ISO 21217 that operate within a bounded secure management.domain

ler

3.32)

ainer
maintains IVS (3.23) on behalf of the prime service provider {3.32)

pn
nt, road or traffic authority which owns the regulatory applications (3.33)

etc.

pn regulator

he jurisdiction (3.28) appointed to regulate and manage TARV within the domain of
n (3.28); may or may not be the certification authority (regulatory) (3.13)

tree

updated data congept stored in the on-board data pantry containing a collection of d
emed essential™for either a) TARV regulated application service (3.34), or b) coopera]
transport systéms

1gerof a regulated vehicle (3.35)

ice

Country, state, city council, road authority,"”government department (customs, treasuyry,

he

hta
ive

prime service provider
service provider (3.39) who is the first contractor to provide regulated application (3.33) services (3.3) to

the regula

ted vehicle (3.35), or a nominated successor on termination of that initial contract

Note 1 to entry: The prime service provider (3.32) is also responsible to maintain the installed VS (3.23), if the
1VS (3.23) was not installed during the manufacture of the vehicle the prime service provider is also responsible
to install and commission the VS (3.23)

© ISO 2018 - All rights reserved
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3.33

regulated application

regulatory application

application arrangement using TARV utilised by jurisdictions (3.28) for granting certain categories of
commercial vehicles rights to operate in regulated circumstances subject to certain conditions, or to
permit a vehicle to operate within the jurisdiction (3.28)

Note 1 to entry: It may be mandatory or voluntary at the discretion of the jurisdiction (3.28).

3.34

regulated application service
TARV application service (3.3) that meets the requirements of a regulated application (8-33) that is
mgndated by a regulation imposed by a jurisdiction (3.28), or is an option supported by a jurisdiction (3.28)

pmpliance

fadilities layer for TARV, within the ISO 15638 series of standards, providing an open access, et secure
ruptime environment for TARV and other applications, including cooperative vehicle applidations, on
top of the CALM communications environment

3.37
roadside sensor
device installed at or near the roadside or above;the road or embedded into the road that either:

a) | collects data concerning the vehicle,(€:g. licence plate, vehicle speed, vehicle emission |data, etc.)
and passes that data to the vehicle {¥S(3.23),

b) | provides other dynamic data to_the vehicle IVS (3.23) (e.g. temporary or permanent speef limits or
other restrictions or informative data), and

c) | Requests the IVS (3.23) totake some action as a result of sensed information

forfuse in support or execution of a TARV application

3.38
sepsor
deyice that receives a signal or stimulus and responds to it

3.39

service provider
pafty_which is certified by a certification authority (regulatory) (3.13) as suitable to provide|regulated
or commercial ITS application services (3.3)

3.40

session

wireless communication exchange between the ITS-station (3.25) of an IVS (3.23) and the ITS-station
(3.25) of its application service provider (3.39) to achieve data update, data provision, upload apps
(3.2), or otherwise manage the provision of the application service (3.3), or a wireless communication
provision of data to the ITS-station (3.25) of an IVS (3.23) from any other ITS-station (3.25)

3.41

specification

explicit and detailed description of the nature and functional requirements and minimum performance
of equipment, service or a combination of both

© IS0 2018 - All rights reserved 5
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3.42

tampering action
action conducted towards IVS (3.23) or a service provider’s system which is intended to prevent the IVS

(3.23)ort

3.43
telematic

he service provider’s (3.39) system from functioning correctly

S

use of wireless media to obtain and transmit (data) from a distant source

3.44
Unified M
UML

graphical
software-
conceptuad

odeling Language
L=J L= L=

ntensive system which offers a standard way to write a system's blueprints,’ includ

programnping language statements, database schemas, and reusable software components

Note1toe

3.45
user
individual
service (3.

EXAMPLE

htry: UML is standardised as ISO/IEC 19501 [Unified Modeling Language (UMLJ}-

B)

Driver (3.19), transport operator (3.31), freight owner, eté€,

4 Abbiyeviated terms

language for visualizing, specifying, constructing, and documenting the artifacts* of a

ng

1 things such as business processes and system functions as well as concrete things sucH as

or party that enrols in and operates within a regulated or commercial application (3.14)

app applet (JAVATM application or similar)
ASD file application service data file (3.6)

ASP application service provider (3.39)
CALM communications access for land mobiles
C-ITS cooperative intelligent transport system
CONOPS concept of operations

DSRC dedicated,short range communication
GNSS global pavigation satellite system (3.22)
HGV heavy goods vehicle

HV heavy vehicle

Hz Hertz

ID identity

ITS-S ITS station (3.25)

IVS In-vehicle system (3.23)

LDM local dynamic map

LDT local data tree (3.30)

6 © IS0 2018 - All rights reserved
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RAS regulated application (3.33) service (3.3)

RHV regulated heavy vehicle

ROAM regime for open application management (3.36)
RTM remote tachograph monitoring

SPaT-MAP Signal Phase and Timing — Intersection geometry

T: [RSZ telematics (3 4'2) qpp]ir‘nfinnc for rpgn]qud vehicles (? '2'-‘\)
UML Unified Modeling Language (ISO/IEC 19501)

VMS variable message sign (ISO 14823)

WIM weigh in motion

5 | Conformance

Refjuirements to demonstrate conformance to any of the general provisions or specific gpplication
serjvices (3.3) described in this document shall be within the pegulations imposed by the jyrisdiction
(3.28) where they are instantiated. Conformance requirements,to meet the provisions of this|[document
arg therefore deemed to be under the control of, and to the specification (3.41) of, the jurisdictfion where
thg application service(s) (3.3) is/are instantiated.

6 | General overview and framework

Thjs document provides a framework (3.21) and architecture (3.7) for “extended TARV” whi¢h extends
thg capabilities of TARV to include interaetion with/data collection from roadside sensorg (3.37). It
provides a general description of the rales‘of the actors in extended TARV and their relationships.

ISQ 15638-1 and ISO 15638-6 shall'be'consulted to understand clearly the extended TARV framework
(3.R1), architecture (3.7) and detailed specification (3.41) of the roles of the actors involved.

In pummary, Figure 1 shows$ the extended role model conceptual architecture (3.7) showipg the key
actlors and their relationships.

© ISO 2018 - All rights reserved 7
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The 1SO 1
the frame
(3.35) [su
eCall,mas

Jurisdictions

Application
Services
= m A
o %
= 0
c m
= -3 I
@z Certification
= and Auditing

Service
Providers

Certification
Authority

Roadside
Sensors/
VMS/Info

Enrolmeént/Privacy consents

l-legulated Service
Offerings/Requirements

Figure 1 — Extended Role model conceptual architecture (3.7)

5638 series ofistandards provides a suite of standards deliverables addresses and defi

1€S

work (3.21).for a range of cooperative telematics (3.43) applications for regulated vehid
Ch as eleCtronic tachograph monitoring, Driver (3.19) work records, emergency messagi

monitori

les

g/

mounitoring, 'Mass' information for jurisdictional control and enforcement, sp¢ed
, a€ceéss control, access methods (3.1), location monitoring, weigh in motion, etc.]. The overall

scope includés the concept of operation, legal and regulatory issues, and the generic cooperative |TS

service (3.24) platform. The framework (3.21) is based on a (multiple) service provider (3.39) oriented
approach including provisions for the certification (3.11) and auditing (3.8) of service providers. This
document is an extension to ISO 15638-1 to ISO 15638-7 which provide a standardised approach for
telematics (3.43) aspects for regulated vehicles (3.35):

— IS0 15638-1, TARV — Framework and architecture;

— IS0 15638-2, TARV — Common platform parameters using CALM;

— IS0 15638-3, TARV — Operating requirements, certification procedures, and enforcement provisions
for the providers of regulated services,

— IS0 15638-4, TARV — System security requirements,

© ISO 2018 - All rights reserved
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[SO 15638-5, TARV — Generic vehicle information,
[SO 15638-6, TARV — Regulated applications, and
[SO 15638-7, TARV — Other applications.

:2018(E)

This document provides basic requirement use cases for the roadside sensor (3.37) added version of
the generic telematics (3.43) and data requirements for candidate regulated applications (3.33) for
TARYV, and defines the generic modus of operations.

A regulated application (3.33) service (3.3) shall be a TARV application service (3.3) that is mandated

by
the

support and provide this service, or is an option supported by a jurisdiction, in whichcase

a V
sel
3.

Th
sel
rod

en
bo

a regulation imposed by a jurisdiction (3.28) (government, road or trallic authority) w
regulatory applications (3.33) in which case all vehicles of a class defined by the jurisdi

oluntary electronic means of satisfying a requirement of a jurisdiction. The regulated
vice (3.34) can be deployed for other vehicle monitoring services provided by the servic
B9). In such case, the expression of jurisdictions shall be read as part of the setvice provid

e roadside sensors (3.37) are usually a property of jurisdictions. The“data collected a

dside sensor owner so that the service provider can provide réinforcement role for jy
orcement by using the roadside sensor data. It can detect/avoid tampering/incorrectly sef]
hird equipment. It can provide means of using roadside sensprs-to validate the accuracy o

hich owns
Ction shall
provides

J;plication

e provider
BT,

E roadside

sors (3.38) may be available to the service provider. It may sometimes be provided thfrough the

risdiction
ting of on-
F on-board

eqyiipment. Jurisdictions can use the combination of data gbtained from the regulated c¢mmercial

frefight vehicle and roadside/in-road sensors. It providesémanagement /enforcement and
regulated commercial freight vehicles for jurisdictions,

The roadside sensors are typically assumed to collectvehicle location data (present and acct
velicle ID (privacy information such as VIN/license-plate), vehicle history (privacy informati
tinje/location/type of road/motion sensor data/), vehicle on board unit holding data (engin

dat
em
agi
(3]
of 1

Th
to

res
the

A
sel
(3.

NO
(3.]

a, digital tachograph recoreded data, on ‘board weigh in motion data and etc.), vehi
ission data and etc. By enrolling the enforcement by Jurisdiction, the user (3.45) is assum
eed with the reuse of user's (3.45)privacy information. ISO/TR 12859:2009 [System ar
/) — Privacy aspects in ITS standards and systems] shall be applied to secure privacy m4
he data collected from vehicles and roadside sensors.

b jurisdiction may use this-link through roadside sensors to vehicles to pass data from th
the vehicle on board unit-The possible examples of notification of warning are tempor
trictions, diversion advice for HGVs, reminder to take some action etc., even import VMS
vehicle.

vice provider (ASP)(3.4) who is a party which is certified by a certification authority (r
| 3) as suitable to provide certified regulated or commercial ITS application services (3.3).

TE A certification authority (regulatory) (3.13) is an agency of or function within a jurisdictio
P9) who certifies that the requirements and level of service of the jurisdiction have been met, and sh

control of

mulated),
pn such as
e running
‘le engine
ed to have
chitecture
nagement

b roadside
ary speed
data into

egulated application (3.33) service (3.3) is provided by a service provider, also called an gpplication

poulatory)

h regulator
ould not be

corl

fused with a certification authority (digital) (312) which is an organization which issues digital

Fertificates

for

use by other parties (specifically in the context of communications security).

The service provider provides the application service (3.3) to/for a user (3.45) who is an individual
or party that enrols in and operates within a regulated application (3.33) service (3.3) or commercial
application (3.14) service (3.3) in order to meet specific aspects of the requirements of a jurisdiction for
the operation of the regulated vehicle (3.35) within that jurisdiction.

Examples of users (3.45) are a transport operator (3.31), driver (3.19), freight owner, etc. Most
commonly the user (3.45) is the transport operator (3.31).

Road side sensors are added to the basic TARV architecture (3.7) to enhance monitoring for
enforcement and other purpose management for the regulated application (3.33) services (3.3). These
roadside sensors provide jurisdictions and service providers a means for enhancing enforcement and/
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or management by using/comparing roadside sensed vehicle data with data sensed by vehicle on board
unit. Roadside sensor sensed vehicle data can also include vehicle licence plate data, VIN data, vehicle
sensed WIM data, engine status data, emission gas data and on-board unit containg data such as of
digital tachograph, vehicle laden mass measuring device, and these data can be used for additional
regulated application (3.33) enforcement and other purpose application services (3.3).

For basic TARV information, refer to ISO 15638-1.

For reasons of efficiency, interoperability, ability to operate within multiple jurisdictions (3.28), ability
to deploy rapidly, and maintenance, the jurisdiction may elect to use one of the regulated application
(3_33) servuices (B) defined in this document to meet defined communications and data aspects of its

requiremgnt(s).

Regulated application (3.33) services (3.3) require clear definition in terms of the requireménts made
on the seryice provider (3.39).

The respopsibility to make such requirements clearly defined and make such requiremeénts availablg to
the application service providers (3.39) shall rest with the jurisdiction.

The servige definition for each application service (3.3) supported by ISO 156386 comprises

— A cledr description of the generic high level service provided and its.inputs, outputs and resuflts,
including a given service level,

— Genetfic data, naming content and quality that an IVS (3.23) hasjyto/deliver,

— Specific data, naming content and quality for the provision.of'that particular service,
— Genetfic service elements definition,

— Accesp methods (3.1) to provision and retrieve data;

— Provigions for quality of service,

— Provigions for test requirements, and

— Provigions for (but not the detailed requirements and arrangements for) the certification (3.11) of
IVSs (B.23) and service providersy(3:39).

This docyment defines the basicrequirements for application service (3.3) enhancements usfng
roadside gensors (3.37).

7 Reqyirements for'services using generic vehicle data

7.1 Gerneral

Even thoughthe roadside sensors (3.37) are added, this is in supplement to and makes no modificatjon
to ISO 15643846

The means by which the access commands for generic vehicle information specified in ISO 15638-5 can
be used to provide all or part of the data required in order to support a regulated application (3.33)
service (3.3) shall be as defined in ISO 15638-6.

This Clause provides a means by which the access commands for generic vehicle information specified
in ISO 15638-5 can be used to provide all or part of the data required in order to support a regulated
application (3.33) service (3.3), and defines general requirements to assure data interoperability.

7.2 Regulated application services using only generic basic vehicle data

Where all of the required data can be obtained via the access commands for generic basic vehicle
data (3.10) specified in ISO 15638-5, the access methods (3.1) defined in ISO 15638-5 shall be used

10 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=0f5d3560bbbe139524c85913a526e0cc

ISO 15638-21:2018(E)

consistently to obtain the values for the TARV LDT (and C-ITS LDT data concepts where required).
No further international standardization is required, and jurisdictions (3.28), subject to the privacy
regulations pertaining within the jurisdiction, may develop, operate, and update their regulated, or
supported regulated voluntary services according to local design; International interoperability being
maintained through the provisions of ISO 15638-5 (TARV Generic vehicle information). All vehicles that
are equipped to support ISO 15638 shall be able to support such service provisions.

[SO 15638-5:2013, Clause 7 defines the following relevant commands:
— GET TARV LDT (local data tree) data (3.30);

— | GET C-ITS (co-operative vehicle systems) LDT data.
Se¢ ISO 15638-5 for details of these commands.

7.3 Regulated application services using both generic vehicle data and'additional
regulated application specific data

Se¢ ISO 15638-5:2013, Clause 8 for the generic sequence of operations for regulated application (3.33)
selfvices (3.3) using both generic vehicle data and additional regulated application (3.33) spefific data.

7.4 Conveyance identifiers

The regulated vehicle (3.35) conveyance type shall be identified in accordance with 1SO|26683-2 ,
ISQ 14816,/ 1SO 17262, ISO 24534-3.

8 | Application services that require data‘in addition to basic vehicle data

8.1 General

7.2|above provides a means by which two of the access commands specified in ISO 15638-5 can be used
to provide all of the data required in.ofder to support a regulated application (3.33) service (B.3).

It ghall be conducted as defined.in ISO 15638-6.

Subsequent versions/issues' of this document may include additional regulated applicatjon (3.33)
selfvices (3.3) where these‘have been subsequently identified and specified.

8.2 Concept of operations for identified regulated application services with additional
dafa requirements using roadside sensors

8.2.1 General

This €lauise describes the characteristics of a proposed system from the viewpoint of a user (3.45)
whoWwill employ that system. Its objective is to communicate the quantitative and qualitative system
characteristics to all stakeholders.

This Clause defines the general concept of operations for ‘standardised’ regulated application (3.33)
services (3.3) for TARVs that require data in addition to that available from the basic vehicle data (3.10),
and provides the generic modus operation for the provision of the application services (3.3) defined
in the subsequent Clauses of this document that relate to provisions for specific regulated application
(3.33) services (3.3).

A ‘concept of operations’ (CONOPS) generally evolves from a concept and is a description of how a set
of capabilities may be employed to achieve desired objectives. In ISO 15638, the CONOPS concerns
the standardisation of data concepts to be exchanged and the wireless means to exchange that data.
ISO 15638 does not specify the capabilities or form of any product/system offering on the market, or the
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form of the instantiation of the application service (3.3). Those aspects are defined by the jurisdiction
(3.28) and the application service provider (3.39).

This document enables data from roadside sensors (3.37) to supplement data collected from within the
vehicle.

8.2.2 Statement of the goals and objectives of the system

The overall objective of TARV regulated application (3.33) services (3.3) with additional data
requirements shall be as defined in ISO 15638-1 to ISO 15638-6 with the addition of the collection of

data fromroadsidesensors (337)

TARV dods not specify the application service (3.3) itself [enabling the differing requirements| of
different furisdictions (3.28) to be met within the Standard, and for different commercial pfferipgs
to provid¢ market differentiation], but specifies the key generic data concepts requiredrto enable fhe
service prjovision and their transfer via a wireless communication to the application service provifler
(3.39), andl the provision of key data to the IVS (3.23) of the regulated vehicle (3.35) from the applicatjon
service prpvider (3.39) or another ITS-station (3.25), such as that of a jurisdiction.

It is an underlying assumption that the regulated vehicle (3.35) is equipped with the means to acquire
and provigle the data (additional to the ‘basic vehicle data), required by the'specific application servjice
(3.3). The|generic requirements for additional data for the specified service is defined below for the
particularjapplication service (3.3), as is the functional source of the means of such data provision.

This document determines the nature of the data and how it is to.b&received/sent by the IVS (3.23), put
does not sfandardise the equipment used to obtain the data.

8.2.3 Strrategies, tactics, policies, and constraints afféecting the system

Strategies| tactics, policies and constraints, and, th&’services that are regulated as mandatory| or
optionally] supported, may vary from jurisdiction-to jurisdiction. Such definition is outside the sc¢pe
of this doqument, which defines only the generic data and protocols to support a ‘standard’ applicatjon
service (3.3), where such an application s€gpvice (3.3) is elected by a jurisdiction to meet their
requiremgnts.

A core strategy of this document, andsa\central facet of its security, is to ensure that an app (3.2) is ophly
loaded legitimately, and that this pteviously loaded app (3.2) contains the destination address where
the basic yehicle data (3.10) or_core data is to be sent. Instigating a ‘GETTARVLDT’ or ‘GETCoreData’
data comthand therefore only kesults in that data being sent to the previously determined destinatjon
address.

8.2.4 Organizations;activities, and interactions among participants and stakeholders

The classgs, attributes and key relationships are described in ISO 15638-1 and ISO 15638-6, with the
addition of the ability to collect data from roadside sensors (3.37).

8.2.5 C(lear statement of responsibilities and authorities delegated

The responsibilities and authorities are described in ISO 15638-1:2012, 8.2.7, 8.2.8, ISO 15638-6.

8.2.6 User

The ‘user’ (3.45) is most usually the operator (3.31) of the regulated vehicle (3.35), but in some cases
may be the driver (3.19). He shall enrol with the jurisdiction to have his service provided automatically
by wireless communications. He shall appoint an approved service provider (3.39) to provide the
regulated application (3.33) service (3.3) for the regulated vehicle (3.35) [or driver (3.19) where
appropriate].
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It shall be the responsibility of the operator of the regulated vehicle (3.35) to enrol, and to have his
vehicle equipped to enable it to provide the service [regardless of whether the user (3.45) of the service
is the regulated vehicle (3.35) operator or the driver (3.19) of the regulated vehicle (3.35)]. So long as
he uses certified service providers (3.39), IVS (3.23) installers and IVS (3.23) maintainers, the operator
(3.31) may then assume that the application service (3.3) shall be provided in accordance with the
legislation/regulations.

The user (3.45) shall be responsible to pay any fees for the provision of the service agreed with the
service provider (3.39) to the service provider. The means by which this is achieved is a subject for the
commercial marketplace and is outside the scope of this document.

8.1.7 Application service provider

In [the case where the standardised application services (3.3) are clearly defined, the application
selfvice provider (3.4) shall offer to users (3.45) to provide the specific applicatiofilservice (3.3), to the
requirements of a jurisdiction (3.28), using the TARV standardised data concepts and data pxchanges
with the regulated vehicle (3.35) defined.

8.4.8 Application service

Thijs shall be a service defined in one standardised application“service (3.3) and provided by the
application service provider (3.4) to the jurisdiction to meet the requirements of the jurisdiction.

8.4.9 Operational processes for the system

The operational processes for the exchange of data oyver a wireless medium are described af a generic
leviel in ISO 15638-6.

8.2.10 Service requirements definition

It dhall be as defined in ISO 15638-6, with-the addition of the capability to collect data from roadside
senpsors (3.37).

8.3 Sequence of operations for identified regulated application services with additional
dafa requirements

8.3.1 General sequence of operations

The general sequerice of operations shall be as defined in ISO 15638-1 within the framework (3.21) and
processes of [ISOy156381 to ISO 15638-5.

In the case<ofthis document, the ‘regulated application (3.33) service’ (3.3) is a software gpplication
syqtem comprising four parts:

— | .andside’ application software system;

— On-board app (3.2) to generate the core data for the system;
— Data collected from roadside sensors (3.37);

— Instruction to provide data (to ASP) instigated by a roadside sensor (3.37) (for example identifying
a potenital irregularity or regulation violation).

The landside application software system that provides the regulated application (3.33) service (3.3)
may, at the election of the jurisdiction (3.28), either be provided by the jurisdiction to application
service providers (3.4), or the jurisdiction may provide its requirements and allow the application
service provider (3.4) to develop the software; but shall use one of these two approaches.
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During the operation of the vehicle on the highway, roadside sensors (3.37) (which are usually a
property of or operated on behalf of jurisdictions) and data collected at roadside sensors (3.37) can
be conveyed to the service provider through the roadside sensor owner so that the service provider
can reinforce jurisdiction enforcement by using roadside sensor data, can detect/avoid tampering/
incorrectly setting of on-board equipment, can provide means of using roadside sensors to validate
the accuracy of on-board equipment, and jurisdictions can use the combination of data obtained from
the regulated commercial freight vehicle and roadside/in-road sensors to manage/enforce control of

regulated commercial freight vehicles.

The roadside sensors (3.37) collect typically: vehicle weight, vehicle location data (present and

accumulated;— BD—{privacy ormratiot—=st as—VN plate—v 0% DIy
(privacy ipformation such as time/location/type of road/motion sensor data), vehicle IVS (3.23)<dpta
(engine, djigital tachograph, weigh in motion), vehicle engine emission data and etc. By enrolling the
enforcemgnt by jurisdiction, the user (3.45) is assumed to have agreed with the use of the user's (3.45)
privacy information.

The jurisdiction (3.28) could use this link through roadside sensors to vehicles to pas$)data form frpm
the roads]de to the vehicle. The possible examples of notification of warning afe;temporary sp¢ed
restriction, diversion advice for HGVs, reminder to take some action etc., even import VMS data into the
vehicle.

There could be circumstances where roadside data may be loaded to the y¢hicle.

A Trigger pf this action may be caused by the vehicle position/type/¢lass detection.

— Accurfte geographical position [correction to typical GNSS (3:22) position data]

— Roaddide sensor measured data (emission gas, weight, etc.)

— Cautign to the driver (3.19) (dangerous intersectiontahead, etc.)

— Warn|ng to the driver (3.19) (potential violation)

— Instryction to the driver (3.19)

— Inforrpation to the driver (3.19)

— SPaT-MAP data

— LDM data

— Road pign

— Otherfuseful information

There could be cir€umstances where vehicle data may be loaded to the roadside sensors.

A Trigger pf thHis/action may be caused by the vehicle position/type/class detection.

— VehiC < }ULatiUll data, curl Cllt Cllld a\,t.uluu}atcd Pclbt lJUDitiUll ICTLUIL d

— Engine running characteristics data

— Digital tachograph data

— Weight in motion data (application defined in ISO 15638-20)

— Type of cargo (such as dangerous and/or perishable goods)

— Other useful information

There could be circumstances to have the on board device advise the driver (3.19) of an issue or an
unsafe situation. For example, if roadside equipment identifies that a tire is underinflated or missing,
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the driver (3.19) should be advised that this is the case when the information is loaded into the on
board device. As another example, if the roadside equipment identifies that the vehicle or an axle is
overloaded or that the load on the vehicle is unbalanced, the driver (3.19) should be advised that this is
the case when the information is loaded onto the on board device.

The on-board app (3.2) may, at the election of the jurisdiction, either be provided by the jurisdiction
to application service providers (3.39), or the jurisdiction may provide its requirements and allow the
application service provider (3.39) to develop the software, but shall use one of these two approaches.

In the event that the jurisdiction provides the app (3.2), it has two ways to provide the on-board data
libraryv with the app (2) It can prnvidp the app (Q) to the npplir‘n‘rirm service prnvidpr f’%_39), and
it is then the responsibility of the application service provider (3.39) to load it onto the IV§ (3.23) of
thg regulated vehicle (3.35), or, using TARV-ROAM (3.36) it can dynamically requestcthe gdpplication
serfvice provider (3.39) to upload the app (3.2) directly to the regulated vehicle (3.35),as it enters the
jurfisdiction.

In local situations, the jurisdiction may prefer to have the application service previder (3.39) finstall the

ap]
thd

up
se]|
3.

Th
ha
no

8.3

b to the regulated vehicle (3.35), however, where a vehicle is roaming through different jur
jurisdiction will probably want to dynamically request the application service provide

vice provider (3.39), or have an agent it appoints do so on its behalf, while the regulat
35) remains within its domain.

s is possible because of TARV-ROAM (3.36) and is securebécause the application service
access to the values in the data pantry of the IVS (3.23) which it is authorised to access
have access to other apps (3.2) or equipment or data inrthe regulated vehicle (3.35).

.1.1 Commands

Providing a regulated TARV service is envisaged as one or a series of short transactions, in

ord

Th
thd

ler to obtain basic vehicle data or core application data, one or two (of three) commands is|
GET TARV LDT data
CREATE core data
GET core data

b objective is to invoke the shortest possible link with the vehicle to obtain the required
n close the communjeation. If data is required at several geographical points or severa

tinpe, this comprisesaseries of short sessions (3.40). where required by the regulated applica

fun
(3.

ther detail of{géeneric data specification (3.41) for identified regulated application (3.33
B) is provided in the definitions in ISO 15638-6:2014, Clause 10, which may, or may not, reg

velicle data(3.10) or core application data as part of that service provision).

In

some instantiations the application service provider (3.39) will be the jurisdiction (3.28) o

isdictions,
" (3.39) to

oad the app (3.2) to the regulated vehicle (3.35) as it enters the jurisdiction and act as the gpplication

ed vehicle

(3.3) only
and does

which, in
invoked.

data, and
points in
ion (3.33)
) services
uire basic

" its agent.

Col

includes the route through road side sensors (3.37).

pplication

Building the application service (3.3) results, and providing required information to jurisdictions, is
architecturally conceived as a process that is performed by the application service (3.3) software and
hosted in the landside system of the application service provider (3.39). It is not transacted while the
communication with the regulated vehicle (3.35) is in progress, nor is the service directly provided by the
IVS (3.23), except for the transaction ‘CREATE’ to update the on-board data pantry, or to ‘GET’ the data.

If further data is subsequently required, or the data obtained is in any way deficient, this is resolved by
a subsequent communication session (3.40) with the regulated vehicle (3.35).
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All further data processing of the application service (3.3) is effected by the application service provider
(3.39), landside, using the application provider’s application service (3.3) software, not on-board by the
IVS (3.23) (and therefore outside the scope of the ISO 15638 series).

This is designed to minimise the duty on the wireless interface (and with several wireless media cost
models, also to minimise its cost), and to maximise on-board security.

8.3.1.2 GET TARV LDT

N\ ( N ( rpeicaion ) ()

Jurisdigti IPv6 Service
on Destination Provider User OBE
Application
: Establish communication session
I Provide Identity (IPv6 Address)
| Verify IPv6
I GET TARV LDT p| address.
| Start App
Acknowledge <
! <
I ==== Session terminated
| Establish communication session
I < >
| 4 Sends TARV LDT Run App
| Acknowledge
| >
| <
==== Session terminated

Provides

service
<

Report to

jurisdiction

Figure 2 — Communications sequences to obtain TARV LDT

The Figurg 2shows the communications sequences to obtain TARV LDT.
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8.3.1.3 CREATE and GET CoreData

Application
C 1 . IPv6 Service
urisdiction
] Destination Provider User OBE
Application
: Establish communication session >
I Provide Identity (IPv6 Address)
|
I
| Verifly IPv6
| addrgss.
| CREATE Core Data
| > StartjApp
| OBE kreates
Core|Data
| Acknowledge
I
| GET Core Data
I >
| Acknawledge <
| <
I ==3X("Séssion terminated »
| Establish communication session
| < >
| < Sends Core Data Run App
| Ackndwledge
| >
=J--  Sessionterminated 4

Provides

service

Report-to

jurisdiction

Figure 3 — Communications sequences to obtain CoreData

Most of the application services (3.3) defined in this document require data in addition to the basic
vehicle data (3.10), and therefore, before the data can be obtained, the data pantry has to be updated.
Figure 4 below shows a hypothetical example of CoreData.

NOTE1 Inthe TARV-ROAM (3.36) architecture (3.7), the application system has no direct access to the source
of data, only data in the data pantry that it is authorised to access.

In this event the application operating system shall establish the communication link in accordance
with ISO 15638-2, and shall issue the command ‘CREATE core data’, The IVS (3.23) then populates the
CoreData data concept with data as instructed by the on-board app (3.2) associated with the IVS (3.23)
sends an acknowledgement that the command has been received and the session (3.40) is closed.
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The IVS (3.23) then sends the Core Data to the predetermined IPv6 address contained in the content of
the Core Data. The receiving [Pv6 address sends an Acknowledgement. Once the IVS (3.23) receives the
ACKnowledgement) that TARV LDT is successfully received by the destination address, the session shall
be closed.

NOTE 2 Core data includes the TARV LDT data.

Once the IVS (3.23) receives an acknowledgement (ACK) that the ‘CoreData’ is successfully received by
the enquirer, the session shall be closed. An example of the construct of ‘core data is provided in Figure 4.

Example

Pv6 destination address 1050:0000:0000:0000:0005:0600:300¢:326b

AaaSs0
XXXKIXKXXKXKXXK XXX FEXKXKKK XXX XXKKXXKK
12816511
1G1JF27W8G]178227
000000
1297339499
0x0A5D3770

Basic vehicle data ( TARV LDT) 0x027E2938
0000
Sat8
0
123
Lgn 1
000
000
0103260UKPeter Jones 01,02,03a,h1 12032
010326 124538 Peter Jones 01,02,h10012032,

m o O O

oT

[*2]

> = > O

6
Additional dataprovisioned by ‘App’ 437

2

15
101503
110303

Figure 4 — Core application data

8.4 Quality of service requirements

This document contains no general requirements concerning quality of service (Q of S). Such aspects
shall be determined by a jurisdiction (3.28) as part of its specification (3.41) for any particular regulated
application (3.33) service (3.3). However, where a specified regulated application (3.33) service (3.3)
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has specific Q of S requirements essential to maintain interoperability, these aspects shall be specified
in the regulated application (3.33) service (3.3) document.

8.5 Testrequirements

This document contains no general requirements concerning test requirements. Such aspects shall be
determined by a jurisdiction as part of its specification for any particular regulated application (3.33)
service (3.3), and issued as a formal test requirements specification document. However, where a
specified regulated application (3.33) service (3.3) has specific test requirements essential to maintain
interoperability, these aspects shall be specified in the document relating to that regulated application
(3.B3) service (3.3), or in a separate standards deliverable referenced within that Clause. And where
myltiple jurisdictions recognise a benefit to common test procedures for a specific regulated-dpplication
(3.B3) service (3.3), this shall be the subject of a separate standards deliverable.

8.¢

Marking, labelling and packaging

Thjs document has no specific requirements for marking, labelling or packaging.

However, where the privacy of an individual may be potentially or{ actually compromis
ingtantiation based on the ISO 15638 series of standards, the contraeting parties shall make
explicitly known to the implementing jurisdiction and shall abide-by the privacy laws and r
of the implementing jurisdiction and shall mark up or label ahy tontracts specifically and
drawing attention to any loss of privacy and precautions taken to protect privacy. Attention i

ISQ/TR 12859 in this respect.

ed by any
such risk
boulations
explicitly
drawn to

9 | Common features of regulated TARV application services

9.1 Generic operational processes for the system

The details of the instantiation of regulated application (3.33) service (3.3) are as design
application service (3.3) system to .meet the requirements of a particular jurisdiction ar
defined herein. This documentspecities the generic roles and responsibilities of actors in th
andl the interoperability of key operational steps and actions required to support all TARV
application (3.33) service systems, and this Clause addresses the generic provision of
application (3.33) services{3.3) that require data in addition to, or instead of, basic vehicle ¢
andl core application data, and specifies the generic form and content of such data required

su¢h systems, and access-methods (3.1) to that data.

For details of the~operational processes see the sequence of operations in the clauses dé
regulated appli€ation (3.33) service (3.3) and their related figures below.

It ghall notbe possible for collected or stored regulated application (3.33) service data in an}
or [non-volatile memory within the application service system to be accessible or capabl
mgnjpulated by any person, device or system (including via any self-declaration device), othe

ed by the
d are not
e systems,
regulated
regulated
Jata (3.10)
o support

fining the

 software
e of being
than that

authorised by the application service provider (3.39).

The means by which data is provisioned into the data pantry, and the means to obtain the TARV LDT
and core data are described in Clause 8 above.

Specific regulated application (3.33) services (3.3) [defined in Application Service (3.3) Parts of the
ISO 15638 series, and see examples in Annex A], shall collect and transfer application specific data.
Sometimes this shall be or shall include the TARV LDT or core data, in many cases additional application
specific data will be required. This data shall be defined in the specific regulated application (3.33)
services document.

Different application services (3.3) may require connection to different application specific equipment
— for example a tachograph, or some form of driving licence reading equipment. However there are
common basic processes behind TARV regulated application (3.33) services (3.3).
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In order to minimise demand on the IVS (3.23) (which it is assumed will be performing multiple
application services (3.3) simultaneously, as well as supporting general safety related cooperative
vehicle systems), and because national requirements and system offerings will differ, a ‘cloud’ approach
has been taken in defining TARV regulated application (3.33) services (3.3).

The TARV approach is for the on-board app (3.2) supporting the application service (3.3) to collect
and collate the relevant data, and at intervals determined by the app (3.2), or on demand from the
application service provider (ASP) (3.39), passes that data to the ASP. All of the actual application
service (3.3) processing shall occur in the mainframe system of the ASP (in the ‘cloud’).

At a conceptual level the TARV system is therefore essentially simple as shown in Figure 5 The pracess
is similar fo that for CoreData, but data is supplied to a different on-board file in the data pantry.

Run on-board “app’

\
m’ld file data
> in on-board data

\\pantry
\

Transfer the data te
Application service
provider

Delete file content
and return to

repopulate data
into file

N >
éE ASP Systen]
<=

Wireless link

Figure 5 — TARV Regulated application service on-board procedure

NOTE The data in the on board device can be stored for a period of time as required by any specific
jurisdiction (3.28).

At a common generic functional level, the connected equipment may ormay not be required in all cases.

The common role of the jurisdiction, approval authority, and application service provider (3.39) shall
be as defined in ISO 15638-6. The jurisdiction may require or offer data from roadside sensors (3.37) to
supplement the requirements of its application requirements.

The Figure 5 indicates that data is deleted from the on board device after it has been sent to the ASP
system; given the architecture (3.7) of the ASP system, there may be multiple jurisdictions (3.28)
interested in not only the most recent information but information that has been stored in the on board
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device for some extended period of time (i.e. 24 h). The system should support the storage of information
on the on board device for some jurisdiction defined period of time in order to allow the ASP service to
request either the most current data records or the records for the last xx hours/days, etc.

9.2 Common role of the user

In the case of the most regulated application (3.33) services (3.3), the user (3.45) may be the fleet
operator or the driver (3.19), or both, depending on the specific application service (3.3) as defined by
the regime imposed by the jurisdiction. Within this document, ‘operator’ (3.31) and ‘driver’ (3.19) are

therefore considered as sub-classes of the class ‘user’ (3.45).

9.2

Th
auf
(3.
jur
Ho
iris
de;

Th
fai

.1 Role of the driver

e driver (3.19) shall be responsible, where required by the system, for using thé.dentifi
hentication (3.9) method supplied by the prime service provider (3.32)/ application servic
39). The declaration of his/her personnel details such as name, driver’s licenee number a
isdiction shall be automatically declared by the method of identificatign{and authenticg
wever the technical means of provision (electronic driving licence identification device,
recognition, barcode, RFID, DRD, etc.) of this information, shall be @ function of system/
ign (or a requirement of the jurisdiction and is not standardised within this document).

b driver (3.19) shall be responsible for reporting any systemymalfunction alerts, or apparsg
ures to the operator (3.31) and/or application service{provider (3.39) as per the in

provided to them at the commencement of their service contract. The driver (3.19) is not r

fon

Th
ba

IVS (3.23) or other equipment malfunction or rectification processes beyond these action

b driver (3.19) shall be responsible for any equipment (such as a DRD, smart card, RH
rcode) provided to him to identify him/herself to the IVS (3.23) when in control of the

velicle (3.35). If the driver (3.19) loses any .such device, he/she shall be responsible to im

ady

NO
opé

9.2
Th

Fise the regulated vehicle operator (3.31) and application service provider (3.39).

TE Some regulated application (3.33) services (3.3) can only enable the regulated vehicl
rate once the identification of the driver (3.19) is recorded.

.2 Role of the operator

b operator (3.31) of the'regulated vehicle (3.35) shall be responsible to advise and reqy

from the application segvice provider (3.39) in the event that the driver (3.19) advises him of

or
apj

If 1
(3.

hctual system malfunction and shall make the regulated vehicle (3.35) reasonably access
plication service(provider (3.39) in order that they may rectify the problem.

equired, and<@ccording to the regime of the jurisdiction, the operator (3.31) shall identify
19) of theregulated vehicle (3.35) at a particular point of time, to the jurisdiction or its agg

fation and
e provider
hd issuing
tion (3.9).
keyboard,
Pquipment

nt system
structions
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[D device,
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b (3.35) to
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 potential
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9.3 €ommon characteristics for instantiations of regulated application services

9.3.1 The common characteristics for instantiations of regulated application (3.33) services (3.3) shall
be as defined in ISO 15638-6.

Namely, a regulated application (3.33) service is approved; it utilises a TARV IVS (3.23) which
communicates to the prime service provide and may have the ability to insert a means to provide driver
licence details, or link to another device such as a digital tachograph.

9.3.2 The application service provider (3.39) shall load an app (3.2) for a regulated application (3.33)
service (3.3) into the IVS (3.23) of the operator’s (3.31) vehicles.

9.3.3 The app (3.2) for the regulated application (3.33) service (3.3) shall run whenever the regulated
vehicle (3.35) is operating, or to the instruction of the application service provider (3.39) or operator (3.31).
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9.3.4 The app (3.2) for the regulated application (3.33) service (3.3) shall record the data specified
within the appropriate clauses of this part of ISO 15638, in a uniquely named file (to a naming convention
specified) [the ‘application service data file {ASD file} (3.6)] in the data pantry of the IVS (3.23).

9.3.5 The application service provider (3.39) shall design/install/operate it's regulated system as
approved by the certification authority (regulatory)(3.13).

9.3.6 The IVS (3.23) shall provide the ASD file to the application service provider (3.39) using the
TARV IVS (3.23) wireless link, on demand from the application service system or at the instigation by the

on-board app (Q 7) forthe rngn]nfnr] :\pp]lr‘:\hnn service ('2 QA)’ oratleastonce every 24. h

Every trarfsfer shall include framing data that identifies its sequential order, IVS (3.23) ID, version-iumper
of IVS (3.2B) and version number of the app (3.2) for the regulated application (3.33) service (3.3):

The system shall acknowledge receipt of the data via the TARV IVS (3.23) wireless link. Once the dpta
has been facknowledged it shall be deleted from the IVS (3.23) memory unless the-pperator (3.B1)
chooses tq retain it in the IVS (3.23) memory for other openly declared purposes with the assent of the
user (3.45)).

9.3.7 THe application service system shall retain and back up the ‘ASD file"data to the requirements of
the jurisdilction (3.28).

9.3.8 THe application service provider (3.39) shall provide repoxts to the jurisdiction or its agentq as
specified gnd required by the jurisdiction when approving the setvice product.

Where required by the application service specification (3.44) approved by the certification authotity
(regulatorly) (3.13), the driver (3.19) shall provide their identification to the system at commencempnt
of a sessiogn (3.40) using the identification and authentication (3.9) method provided by the applicatjon
service pfovider (3.39). When the regulated vehicle(3.35) ignition is turned off, the system shall
automaticplly close the session. Each time the regtilated vehicle (3.35) ignition is turned on, the driyer
(3.19) shall be required to identify and authenticate himself/herself.

If drivers|(3.19) change without turning the engine off, the new driver (3.19) shall identify himse¢lf/
herself by[the means provided by the application service provider (3.39).

Where rejquired by the application’ service specification approved by the certification authotity
(regulatorly) (3.13), the application’service provider (3.4) provides the driver (3.19) [i.e. driver (3.19)
specific] with their identification and authentication (3.9) method for the 1VS (3.23). The method of
identificafion and authentjcation (3.9) may be unique to each application service provider (3.39).

9.3.9 Elgctronic reeords are generated periodically by the IVS (3.23) when the regulated vehicle (3.85)
is moving{ The electronic record contains accurate time and location data as defined herein. These ASD
file records are generated automatically during the session (3.40) and also stored in the IVS (3.23).

9.3.10 ‘A§D-files’ generated by the IVS (3.23) are sent to the application service provider (3.39). The
application service provider (3.39) transmits reports/data to the regulated vehicle (3.35) operator
(3.31) in accordance with the system specification, and in the event of contravention, to the jurisdiction,
in accordance with the regime of the jurisdiction.

9.4 Common sequence of operations for regulated application services

It is important to understand that different jurisdictions will require their own form of a regulated
application (3.33) service, and that application service provider (3.39) service offerings will also vary.
The specific detail of these application services are not defined within this part of ISO 15638 and for this
part of ISO 15638, at a generic level, the ‘business process’ is to collate the required data (as specified
by the on-board app), and provide a uniquely named file containing that data to the application service
provider (3.39) system via a wireless interface.
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Generic quality of service provisions for application services (3.3) shall be as defined in ISO 15638-6.

Variations for specific application services (3.3) are shown in the clauses describing that particular
application service (3.3) defined.

9.6 Information security

Information security shall be as defined in ISO 15638-6.

9.7
Da

In

simply transfer a file of data to an application service provider (3.39) at interyals/times dete

thd

An

apj
in

Va
apj

Th
IS(

Th
be

In
fol

<S4
EX
VD
As:

VD

Vehicle registration number shall be as specified in ISO 14816 CS4.

Dr

Data naming content and quality
fa naming and quality shall be as defined in ISO 15638-6

summary: TARV application services (3.3) are built around short communicatien sessions

application, and receive back a confirmation that the data has been received.

application service provider (3.39) may stimulate the transfer of-a-file from the 1VS (3.
plication service system. In other situations it is the on-board app that stimulates the file
ome application service (3.3) instantiations it may be a combination of both.

riations for specific application services (3.3) are showahin the clauses describing that
plication service (3.3) defined.

e process to obtain basic vehicle data (3.10) (TARV LDT) data content shall be as
15638-5.

e electronic records declared and stored by ghe IVS (3.23) shall be authenticated, have int
secure from interception or corruption.

owing convention:

rvice name><date><time><yehicle registration number><driver licence number>

AMPLE
LM 110316 070603 GB(1 KV76 WRR WILLI502139RK9MA85

[.M110316070603KV76WRR WILLI502139RK9MA85

ver‘licence number shall be as specified by the issuing driver licence jurisdiction (3.28).

3.40) that
'mined by

23) to the
Lo be sent,

particular

lefined in

pority and

order to enable the application service (3.3) to identify files received, the files are named to the

Some application services may not require either the vehicle registration number or the drivers licence
number in which case that element of the data concept name may be omitted, however there shall
always be at least one of these two elements present.

The Clauses defining the specific application services (3.3) specify the precise naming convention for
that application service (3.3).

9.8 Software engineering quality systems

Software engineering quality systems shall be as defined in ISO 15638-6.
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9.9 Quality monitoring station

The availability of quality monitoring stations shall be as defined in ISO 15638-6.

9.10 Aud

its

Audits (3.8) shall be as defined in ISO 15638-6.

9.11 Data access control policy

To protect

adopt a rigk based data access control policy for employees of the provider.

9.12 Apyi

Generic p1

the data and information held by the application service provider (3.39), each provider-shall

roval of IVSs and service provider

ovisions for the certification (3.11) of IVSs (3.23) and service providers shalbe as specifjed

in ISO 15638-3 [TARV — Operating requirements, certification (3.11) procedurés;-and enforcempnt

provisiony

applicatiops (3.33) shall be as specified by the regime of the jurisdiction (3.28).

9.13 Apy

Generic provisions for the certification (3.11) of roadside sensevs(3.37) shall be maintained 4
managed |by jurisdictions as the roadside equipment usually-is ‘the property of jurisdictions gnd

for the providers of regulated services]. Detailed provisions for specific regulated

roval of road side sensors

nd

certificatipn (3.11) within the scope of its duties. Detailed provisions for specific regulated applicatigns

(3.33) shall be as specified by the regime of the jurisdiction.
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Annex A
(informative)

Application examples

A.

Preé

A.

A7
Th

Genreral

esent and emerging deployed use cases are shown here for reader's reference.

2 Regulated heavy vehicle movement enforcement enhancement systen

2.1 Use case definitions

e following role model is applied to this use case.

=]

Use Case

Regulated heavy vehicle (RHV) movement enforcement enhancing s
(Japan) based on V2I and 12V communications

ystem

De

scription

This system uses roadside sensed data‘for’enforcement of RHV. The RHV
usually applies advanced permission to:use road for regulated heavy vehicle
Jurisdiction(s) (3.28) provide the permit together with the designated route to §
RHV user follows this designated t0ad for actual movement of vehicle. The ju
system monitors automatically*and on real-time basis the movement and wd
RHV. WIM devices are installed on or under the road surface.

Japanese application details :

InJapan ETC 2.0 application services (3.3) which are C-ITS applications, provide
each RHV stores yeliicle movement data (location data/probe data) every 20
sudden movement location data. The location data is obtained from GNSS (3.2

Those dataare transmitted at nearest roadside TARV probe data collector throu
ETC2.0.communication protocol. Roadside sensor (3.37) collects the vehicle we
point-through WIM device under the road or below surface. These data are
data'processing center maintained/operated by MLIT, Ministry of Land, Infr3
Transport and Tourism of Japan through secured land line.

Vehicle ID disclosure to the central system is mandatory to RHV commercial frei
users and this is optional for passenger car users.

That data should carry vehicle ID for RHV, however, for the passenger car, itis |
choice and if user accepts the use of privacy data by MLIT beforehand, user ca
added service from MLIT. All RHV users have to accept this clause with no ex

Users who accept, or are required to accept this monitoring policy, receive v.

services such as better and uncongested dynamic route selection guidance infor

When the service provider has access to this data, they may also be able to provide further

enhanced ITS services (3.24) to users.

The probe data stored in on board unit is transmitted to MLIT service provider (3.39)
partthrough roadside probe data collector TARV RSU via secured ETC2.0 protocol 5.8GHz

transceiver type DSRC communication link.

ser (3.45)
transport.
ipplier and
Fisdictions
ight of the

d by MLIT,
Om or any
2) system.

bh secured
ight at this
bent to the
structure,

ght vehicle

p touser's
h get value
eptions.

hlue added
mation etc.
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Use Case

Regulated heavy vehicle (RHV) movement enforcement enhancing system
(Japan) based on V2I and I2V communications

Roadside DSRC probe data collectors are named as ITS Spot. This is a 2-way communi-
cation link.

All the probe data from the vehicles are processed to produce structured data which can be
used for traffic management, publically available traffic information services, road infra-
structure development planning and other service provider application ITS services (3.24).

These data can also be used for dynamically changing road pricing to avoid traffic con-
gestions on certain toll roads.

In fact, ateach ETC2.0 spot, vehicles can receive information such as dynamically variaple
road congestion charge rates, suggested uncongested routes for navigation, etc. fromrhe
MLIT service provider.

This application example utilizes full part of the Extended Role model conceptual architpc-
ture (3.7) defined in paragraph 6. In this case, Jurisdiction (3.28) may include‘informatjon
provider provider role.

Actor

Jurisdiction: the entity who gives the RHV user the permission to uSejthe designated rdad
routes for movement of regulated heavy vehicle. The jurisdiction'monitors on real tijne
basis the movement of the RHV for any violation of rules defined, such as route, weight,
time and etc. by using data from roadside sensors (3.37)'and vehicle data collected by
service provider through TARV link from vehicle. Roadside probe data collector devjce
can also gather in-vehicle data such as digital tachographdata, vehicle ID such as VIN and
other IVS (3.23) data.

User: the entity who uses vehicle or driver (3.19)itself. User usually enrolled real tijne
monitoring system service in advance and hej/she is assumed to have accepted his/%er

privacy information use for enforcement purposes. Vehicle to be equipped with desjig-
nated on board unit which can communieate with MLIT service provider part throuygh
secured ETC2.0 protocol roadside probe“data collector communication device. On bogrd
unit releases the accumulated pastvehicle location data to MLIT service provider pjrt
through TARV service provider-link when the vehicle reaches nearest roadside prdbe
data collector position.

Roadside senders: the device which detects vehicle status/information and senses vehifle
status such as vehicle Dy weight, emission gas with engine data. The reverse link can|be
used for information provision from jurisdiction, such as advice/instruction/warningto
drivers (3.19) through on board unit display.

Assumptigns

User enrolled.to the service in advance. User/vehicle data should be properly recorded
on to the database of the system.

On board.unit should be properly installed/inspected in advance per regulations.

Interactiops

1. User vehicle probe data is collected at each TARV probe data collector. The roadside
sensors (3.37) collect vehicle weight history (loading and unloading through the transppr-
tation route) and data is sent to MLIT service provider part through secured MLIT land lipe.

2. Probe data and sensor data are sent to service provider (3.39) through separate link
but both data are aggregated and processed at service provider to verify that RHY is
obeying designated route, time and weight limit.

—

2 Whaon vialation 1c forind i dictingy (2 'u_
e YO oS ToU G HSeHeeh == )

risdiction officers.

Results

Jurisdiction can perform enforcement efficiently and successfully on real-time basis.
Road condition is kept in ideal condition without damages caused by overloaded vehicles.

Issues

*The statement of issues to make this use case perform better; see below.

*System improvements; to be more precise to real-time status, number of roadside sensors
(3.37) should be enough for practical enforcement purposes. The hybrid communication
link with 5.8GHz DSRC and cellular and other network could improve the quality of en-
hancements.
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