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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
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F[governmental, In_fiaison with 190, also take part In the WOrk. 1S9O collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft+Internationa
rnational Standard requires approval by at least 75 % of the member bodies 'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

15638-1 was prepared by Technical Committee ISO/TC 204, Jntelligent transport systems.

15638 consists of the following parts, under the general\itle Intelligent transport systems —
ollaborative Telematics Applications for Regulated commercial freight Vehicles (TARV):

Part 1: Framework and architecture
following parts are to be published:
Part 2: Common platform parameters:using CALM

Part 3: Operating requirements, 'Approval Authority' procedures, and enforcement provisi
providers of requlated services

Part 4: System security requirements
Part 5: Generic vehicle information
Part 6: Regulated applications

Part 7. .Other applications

sequent parts of ISO 15638 will provide definitions for specific TARV application services.

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards

bted by the technical committees are circulated to the member bodies fdr wvoting. Publication as an

ct of patent
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Introduction

Many ITS technologies have been embraced by commercial transport operators and freight owners, in the
areas of fleet management, safety and security. Telematics applications have also been developed for
governmental use. Such regulatory services in use or being considered vary from country to country, but
include electronic on-board recorders, vehicle charging, digital tachograph, on-board mass monitoring, vehicle

access mo
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Itoring, hazardous goods tracking and e-call. Additionar applications with a regulatory Impact.b
nclude, fatigue management, speed monitoring and heavy vehicle charging based on_m
tance and time.

emerging environment of regulatory and commercial applications (4.15), it is timely, to ‘conside
itecture (4.7) (business and functional) that could support these functions from™a single platf
hmercial freight vehicle that operates within such regulations. International standards will allov

0 platform. A suite of standards deliverables is required to describe and_define the framework
ments so that the on-board equipment and back office (4.9) systems cantbe commercially desig

for regulated commercial freight vehicles (4.37) (such_as access monitoring, driver fat
ht, speed monitoring, on-board mass monitoring and charging). The overall scope includes
operation, legal and regulatory issues, and the generic cooperative provision of service
bmmercial freight vehicles (4.37), using an on-board«[*S platform. The framework (4.20) is base
service provider (4.39) oriented approach provisions for the approval and auditing of sef
40).

f standards deliverables:
s the basis for future development.of:cooperative telematics applications for regulated comme

Vehicles (4.37). Many elements to aeeomplish this are already available. Existing relevant stand
referenced, and the specifications (4.41) will use existing standards (such as CALM) wher

for a powerful platform™for highly cost-effective delivery of a range of telematics applications
ed commercial freight'vehicles (4.37).

s a business architecture (4.7) based on a (multiple) service provider (4.39) oriented approach.
ses legal‘and regulatory aspects for the approval and auditing of service providers (4.40).

pf standards deliverables is timely as many governments (Europe, North America, Asia

Australia/Ngw Zealand) are considering the use of telematics for a range of regulatory purposes. Ensuring
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a single in-vehicle platform can deliver a range of services to both government and industry through open
standards and competitive markets is a strategic objective.

This part of the ISO 15638 provides the overall framework (4.20) description and architecture (4.7) for TARV,
including the detailed architecture (4.7) specification (4.40) of the facilities layer.

NOTE 1 The definition of what comprises a ‘regulated’ vehicle is regarded as an issue for National decision, and may
vary from country to country. This suite of standards deliverables does not impose any requirements on nations in respect
of how they define a regulated commercial freight vehicle.

NOTE 2 The definition of what comprises a ‘regulated’ service is regarded as an issue for National decision, and may
vary from country to country. This suite of standards deliverables does not impose any requirements on nations in respect
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of which services for regulated commercial freight vehicles countries will require, or support as an option, but provides

standardised sets of requirements descriptions for identified services to enable consistent and cost efficient
implementations where implemented.

NOTE 3 Cooperative ITS (4.14) applications, in this context, are defined as the use of an in-vehicle ITS platform to meet
both commercial and regulatory needs from a (functionally) single on-board platform.

© ISO 2012 — Al rights reserved vii
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Scope

part of ISO 15638 provides the following for cooperative telematics applications for regulated
ht vehicles (4.37):

A framework (4.20) for the provision of cooperative telematics application services fo
commercial freight vehicles;

A description of the concept of operation, regulatory aspects and options and the role models;

A conceptual architecture (4.7) using an on-board ‘platform and wireless communications to
(4.25) or his agent;

References for the key documents on which the architecture (4.7) is based;

Details of the architecture (4.7) of thefacilities layer;

A taxonomy of the organisation of generic procedures;

Common terminology for'the’1SO 15638 family of standards.

part of ISO 15638, is-based on a (multiple) service provider (4.39) oriented approach.
15638 has been developed for use in the context of regulated commercial freight vehicle
ing however to prevent a jurisdiction extending or adapting the scope to include other types

cles, as it’deems appropriate.

E The specific ‘approval’ procedures for specific application services are a matter for the jurisdictid

2

commercial

I regulated

a regulator

s. There is
bf regulated

n (4.24) and
i to use the

putside the scope of this (or any) part of 15638. However approval authorities (4.6) are encourage
A an 065 vhen n Ad-im menting h e

Conformance

This part of ISO 15638 defines a general architecture (4.7), and has no specific conformance tests defined
herein. Some aspects defined within may have conformance tests defined in other parts of ISO 15638.

Conformance declarations for the various parts of a CALM-compliant system shall be based on the relevant

CALM-related international standards.

© 1SO 2012 — All rights reserved
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Conformance to any other international standard or specification (4.40) referenced in this part of ISO 15638
shall be ascertained according to the requirements of the referenced deliverable.

Conformance to this part of 1ISO 15638 is therefore a matter of self declaration of compliance, or by
submission to a test house to ascertain that the provisions of the clauses of this part of ISO 15638 have been

adhered to.

3 Normative references

The followi g referenced documents are mdmnnncnhln for the nnnlmnfmn of this_document.—Eor dated
references, onIy the edition cited applies. For undated references the latest edition of the referenced
document (jncluding any amendments) applies.

ISO/TR 12859, Intelligent transport systems — System architecture — Privacy aspects in ITS standards|and
systems

ISO 15638-R 1, Intelligent transport systems — Framework for collaborative Telematics Applications| for
Regulated gommercial freight Vehicles (TARV) — Common platform parameters using.CALM

ISO 15638-82, Intelligent transport systems — Framework for collaborative “Telematics Applications for
Regulated gommercial freight Vehicles (TARV) — Operating requirements, 'Approval Authority' procedyres,
and enforcgment provisions for the providers of regulated services

ISO 15638-6 3, Intelligent transport systems — Framework for collaborative Telematics Applications| for
Regulated ¢ommercial freight Vehicles (TARV) — Generic vehicle information

ISO/TS 15638-64, Intelligent transport systems — Framework for collaborative Telematics Applicationg for
Regulated ¢gommercial freight Vehicles (TARV) — Regulated_applications

ISO 1563847 °, Intelligent transport systems — Frameéwork for collaborative Telematics Applications| for
Regulated ¢ommercial freight Vehicles (TARV) — Other applications

ISO 21210,| Intelligent transport systems — Cbémmunications access for land mobiles (CALM) — {Pv6
Networking

ISO 21217 ,|Intelligent transport systemss='Communications access for land mobiles (CALM) — Architectire
ISO 21218, Intelligent transport systems — Communications access for land mobiles (CALM) — Medium
service access points

ISO 24102,|Intelligent transpoft systems — Communications access for land mobiles (CALM) — Management
ETSI TS 102 665, Digital Enhanced Cordless Telecommunications (DECT); DECT access to IP networks
NOTE 1 Subsequent parts of ISO 15638 will provide definitions for specific TARV application services.

NOTE 2  $ee.Bibliography for references to other parts of ISO 15638 which are in various stages of ballot, but not yet
publlshed at hadata of pnhlir\aﬁnn of thic Intarnatianal Qfonrlarrl_

1 To be published.

2 To be published.

3 To be published.

4 To be published. Full International Standard approval procedures are in process.

5 To be published.
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For

ISO 15638

Terms and definitions

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

NOTE  This clause contains all definitions generally used within the ISO 15638 suite of standards.

-1:2012(E)

4.1

applicant

party which has applied for approval as a service provider (4.39)

4.2

app||ication service

seryice provided by a service provider (4.39) accessing data from the IVS (4.23) of a regulated
freight vehicle (4.37) via a wireless communications network

4.3

appoint/appointment/appointed

assign officially to take responsibility for a role

4.4

approval

fornmpal affirmation that an applicant (4.1) has satisfied all the requirements for appointment (4.3) g
provider (4.39)

4.5

approval agreement

writlfen agreement made between an approval authority (régulatory) (4.6) and a service provider (4.3
NOTE An approval agreement (4.5) recognises the fdct that a ‘service provider’ (4.39) having satisfied

authority (regulatory) (4.6) requirements for appointment(4.3) as a ‘service provider , is appointed (4.3) in that

sets|out the legal obligations of the parties with respectto the on-going role of the ‘service provider’.

4.6

approval authority (regulatory)

organisation (usually independent) which conducts approval (4.4) and ongoing audit (4.8) for servic
(4.39

4.7

arﬂl\itecture

fornpalised description efthe design of the structure of TARV and its framework (4.20)

4.8

audit

review of a party’s capacity to meet, or continue to meet, the initial and ongoing approval agreem
a sqrviceprovider (4.39)

4.9

commercial

S a service

D

~

he ‘approval
Capacity, and

e providers

ents (4.5) as

bac

k office

generic term for the computing and communication facilities of a service provider (4.39) or an approval
authority (regulatory) (4.6) or jurisdiction regulator (4.25)

410

bas

ic vehicle data

data that shall be maintained/provided by all VS (4.23), regardless of jurisdiction (4.24)

© 1SO 2012 — All rights reserved
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4.1

Controller Area Networking bus

CAN bus

network designed for use in automotives; it uses a single terminated twisted pair cable; is multi master;
maximum signal frequency used is 1 Mbit/sec; length is typically 40M at 1Mbit/sec up to 10KM at 5Kbits/sec; it
has high reliability with extensive error checking; typical maximum data rate achievable is 40KBytes/sec;
maximum latency of high priority message <120 psec at 1Mbit/sec

NOTE CAN is unusual in that the entities on the network, called nodes, are not given specific addresses. Instead, it is
the messages themselves that have an identifier which also determines the messages' priority. For this reason there is no
theoretical limit to the number of nodes although in practice it is ~64.

412
certificatioh authority (digital)
organizatioT which issues digital certificates for use by other parties (specifically in the: ¢ontexf of
communications security)

413
cmpn
OSGi® (op¢n services gateway initiative) service platform specifications

[0SGi®]

414
cooperative ITS
C-ITS
ITS applications in regulated commercial freight vehicles (4.37) for both regulatory and commercial purpgses
that require|the exchange of data between uncontracted partiessing /TS stations

415
commercigl applications
ITS applications in regulated commercial freight vehicles (4.37) for commercial (non-regulated) purposes

Example Asset tracking, vehicle and engine.monitoring, cargo security, driver management etc.

4.16
condition
set of rules [determined by the jurisdiction (4.24) to trigger the generation of reports

EXAMPLE Compliance or nan-compliance reports, exception reports (4.19), condition reports, events, alarms|and
passage reports.

417
core appligation data
basic vehicfe data-(4.10) plus any additional data required to provide an implemented regulated applicgtion
service (4.34)

4.18
enrolment
official registration to participate

419

exception report

report that is generated according to the condition(s) (4.16) in an application, and forwarded to a jurisdiction
(4.24) by a service provider (4.39)

4.20

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

4 © 1SO 2012 — All rights reserved
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4.21

global navigation satellite system

GNSS

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 to identify the location of its receiver anywhere around the globe

4.22

global positioning system

GPS

instantiation of GNSS (4.21) controlled by the US Department of Defence

4.2
in-vehicle system (/VS)
ITS{station and connected equipment on board a vehicle

4.24
jurisdiction
government, road or traffic authority which owns the regulatory applications (4.35)

Example Country, state, city council, road authority, government department-(customs, treasury, transport), etc.
4.25

jurisdiction regulator

regulator

agepht of the jurisdiction (4.24) appointed (4.3) to regulate and manage TARV within the domain of the
jurigdiction

NOTE May or may not be the approval authority (requlatory) (4.6).

4.2
ma
spatial dataset that defines the road system

4.27
on-board unit
OoBU
integrated telematics unit installed on board which provides the specified telematics functionality fequired for
the VS (4.23)

4.2
OSGi® Bundles
OSGi® components. made by the developers

4.2
OSGi® Execution environment
definesdwhat methods and classes are available in a specific platform

4.30
OSGi® Life-cycle
application programming interface (API) to install, start, stop, update, and uninstall bundles

4.31
OSGi® Modules
layer that defines how a bundle can import and export code

4.32

OSGi® Security
layer that handles the security aspects

© 1SO 2012 — All rights reserved 5
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4.33
OSGi® Services
connect bundles in a dynamic way by offering a publish-find-bind model for plain old JAVA® objects

4.34

prime service provider

service provider (4.39) who is the first contractor to provide regulated application services (4.36) to the regulated
commercial freight vehicle (4.37), or a nominated successor on termination of that initial contract

NOTE The prime service provider is also responsible for maintaining the installed IVS (4.23); if the IVS was not
installed during the manufacture of the vehicle, the prime service provider is also responsible for installing and
commissionifig the TVS.

4.35
regulated/regulatory application
approval arfangement utilised by jurisdictions (4.24) for granting certain categories of commercial vehicle rights
to operate ip regulated circumstances subject to certain conditions (4.16

NOTE Bach jurisdiction may use their own terminology including, but not limited to, permit,” application, sch¢me,
concession, ¢xemption, gazettal and notice.

4.36
regulated gpplication service
TARYV application service (4.2) that is mandated by a regulation imposed by a jurisdiction (4.24), or an ogtion
supported Qy a jurisdiction

4.37
regulated gommercial freight vehicle
vehicle (oftIn but not always designed to haul commercial freight) that is subject to regulations determined by

the jurisdictjon (4.24) as to its use on the road system of the jurisdiction in regulated circumstances, subjett to

certain condlitions (4.16), and in compliance with specific régulations for that class of vehicle

NOTE At the option of jurisdictions this may require(the provision of information via TARV or provide the option §o do
Sso.

4.38

regime for jopen application management

ROAM

facilities angl open application execution and its management for TARV systems

4.39
service prqvider
party which is certified\/by an approval authority (regulatory) (4.6) as suitable to provide regulateq or
commerciall ITS application services (4.2)

4.40

specificatid
explicit and—de
equipment, service or a combination of both

of

D

4.41

tamper

conduct towards IVS (4.23) or a service provider’s (4.39) system which is intended to prevent the /VS or the
service provider’s system from functioning correctly

4.42

Unified Modeling Language

UML

graphical language for visualizing, specifying, constructing, and documenting the artifacts of a software-
intensive system

6 © 1SO 2012 — Al rights reserved
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NOTE UML offers a standard way to write a system's blueprints, including conceptual things such as business
processes and system functions as well as concrete things such as programming language statements, database
schemas, and reusable software components, and is standardised as ISO/IEC 19501.

4.43

uniform resource identifier

URI

string of characters used to identify a name or a resource on the Internet

NOTE Such identification enables interaction with representations of the resource over a network (typically the World
Wide Web) using specific protocols; schemes specifying a concrete syntax and associated protocols define each URI.

le and the

y used as a
e World Wide

indiyidual or party that enrols in and operates within a regulated or'‘ecommercial application service (4.2)

Exafnple Driver, transport operator, freight owner, etc.

5 |Abbreviated terms

For[the purposes of this part of ISO 15638 and the ISO 15638 suite of standards deliverables, the following
abbfeviated terms apply.

API
application programming interface

app
application programme

CALM
conjmunications aceess for land mobiles

CAD
coré application data (4.17)

CAl
confroller area network (4.11)

C-ITS
cooperative intelligent transport systems

CDS
charging data services

DDS
distributed directory service

DMT
device management tree

© 1SO 2012 — All rights reserved 7
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DSRC
dedicated s

FA

hort range communication

interface between the facilities layer and the ITS-S applications entity

[1SO 21217]

FOAM

framework for open applications

fak|

[project CV

G
gravitationa

GNSS
global navig

GPS
global posit

HMC
host manag

HMI
human/mad

121
infrastructu

ID
identity

IETF
internet eng

IN
interface bg

[1SO 21217

ITS
intelligent tn

IVS
in-vehicle s

1

| force

ation satellite system (4.21)

oning system (4.22)

ement centre

hine interface

e to infrastructure

ineering task force

tween the access layer.and the networking and transport layer

ansport system

stem (4.23)

JAR

JAVA® archive retrieval (file format)

LDT

local data tree

LDM

local dynamic map

LTE

long term evolution (mobile phone generation after 3G)
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MA
interface between the communication and station management entity and the ITS-S applications entity

[1SO 21217]

MF
interface between the communication and station management entity and the facilities layer

[1SO 21217]

: I 41 : o [T 4 b 4l 1
|nte 1dUC UCLWCCTT UTT COTTITTIUTiCatior atrild StalVlT TidariayCrricrit CTitty aliu Ui alltss 1dy Tl

[1ISQ 21217]
MN
intefface between the communication and station management entity and the networking, and trangport layer

[1SQ 21217]

MS
intefface between the communication and station management entity and.the Security entity

[1SQ 21217]

NF
intefface between the networking and transport layer and the facilities layer

(1S 21217]

OMA
opeh mobile alliance

OBU
on-fpoard unit (4.27)

OE
orig|nal equipment manufacturer

OSGi®
opeh services gateway initiative

RA
random access nigmory

ROAM
regime for.open application management (4.38)

RS
roadside equipment

RSI
roadside Infrastructure

SAP
service access point

SF
interface between the security entity and the facilities layer

[1SO 21217]
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Si
interface between the security entity and the access layer

[1SO 21217]

SN
interface between the security entity and the networking and transport layer

[ISO 21217]

SOA
service oriented architecture

SSO
single sign-pn

TARV
telematics gpplications for regulated commercial freight vehicles

UML
Unified Modeling Language (4.42)

(ISO 19501

URI
uniform respurce identifier (4.43)

URL
uniform respurce locator (4.44)

UTC
universal time coordinated

V2l
vehicle to infrastructure (communication)

v2v
vehicle to vehicle communication

6 General overview.and framework

6.1 Objective

This Clausg describes a generic framework (4.20) for the provision of cooperative telematics applicgtion
services (4)2) dor _requlated commercial freight vehicles (4.37). Clause 7 provides the general concedt of
operations for which this architecture (4.7) is designed. Clauses 8 and 9 provide a framework, role definition
and elaboration of the architecture at a conceptual level. Clause 10 provides the taxonomy of the architecture
(4.7) and Clause 11 defines the communications architecture. Clause 12 defines the facilities layer and its
interoperability.

Annex A provides some informative examples from telematics systems for regulated commercial freight
vehicles, cited from Jurisdictions around the world.

6.2 National variations

6.2.1 As stated in the scope, the definition of what comprises a ‘regulated’ vehicle is regarded as an issue for
National decision, and may vary from country to country.
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6.2.2 The instantiation of interoperable on-board platforms for regulated commercial freight vehicles with
common features is expected to vary from country to country, as will the provision of regulated, or supported,
services.

6.2.3 Itis possible that some countries will mandate the use of such a platform, others will offer it as an option
to meet the requirements of the regulation with minimum administration and paperwork (providing a good
business case for operators to fit and use the equipment).

6.2.4 Some countries may implement a single, government operated, controlled, or contracted service
provider (4.39) which is the single communication manager between the vehicle and the service. Other
countries may provide a market based solution with multiple service providers competing for the business of
veh|cle operators.

6.3| Mandatory, optional and cooperative issues

6.3.
Nat

1 As stated in 6.2.1, the definition of what comprises a ‘regulated’ service is fegarded as an issue for

(4.25
usin

trad

6.3.

required by the regulator (4.25).

6.3.

sery

but
can
veh
con

6.3.
both

6.4
Cog

con
soft

6.5

Architecturally, it needs to be possible for a vehicle operator to use the services of different servig

(4.40
are

may be’expected to be that the user (4.45) will choose a single service provider who will install a

onal decision, and may vary from country to country. Further, services may, be “required’ by
, or may be supported by a regulator, but not required. (There may for example be a choi
g electronic means to plan, approve and monitor the movement of a hazardous cargo journe
tional paper request, approval and monitoring).

R The /VS (4.23) may also support the provision of other commercial application services (4.2)

B This suite of standards deliverables does not impose any requirements on Nations in resp
ices for regulated commercial freight vehicles countries*will require, or which they will support
this suite of standards deliverables will provide a genefric common architecture (4.7) within whi
achieve their own objectives in respect of application services (4.2) for regulated commg
cles (4.37), and provide standardised sets of requirements descriptions for identified service
bistent and cost efficient implementations where-instantiated.

i Cooperative ITS (4.14) applications, in this context, is the use of a common on-board platfd
regulated and commercial service pravision.

Specification of service provision
perative ITS (4.14) applications for regulated commercial freight vehicles (both regulated s

mercial services) are(specified in terms of the service provision, and not in terms of the hg
vare.

Architecture/options

in different geographical areas, or for the provision of different services within the same ¢
. In'these circumstances, where there is a market of competing service providers, the most liK

a regulator
Ce between
y, or to use

that are not

ct of which
s an option,
h countries
rcial freight
5 to enable

rm to meet

Brvices and
rdware and

e providers
eographical
ely solution
hd maintain

the in-vehicle system (4.23) into the regulated commercial freight vehicle and deliver all services that the user
to which the user chooses to subscribe. In future years however, the in-vehicle system may be a vehicle
original equipment specification (4.40) option, inbuilt at the time of manufacture of the vehicle, with service
provider selection being a subsequent user choice (much as we select an internet service provider today).
Other options are possible and should be able to be supported within the conceptual architecture (4.7).

6.6 Approval of service providers

As determined by the regulatory jurisdiction (4.24), the service provider (4.39) may need to be certified by the
regulator (4.25), and so some form of ‘Approval authority (regulatory) (4.6)’ role forms an essential part of the
architecture (4.7), but the role may and will be instantiated differently by different jurisdictions.
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7 Concept of operations

71

General

This Clause describes the characteristics of a proposed system from the viewpoint of an individual who will
use that system. Its objective is to communicate the quantitative and qualitative system characteristics to all

stakeholder

S.

This part of ISO 15638 describes the roles and responsibilities of the classes and actors involved in the

provision of

regulated services for regulated commercial freight vehicles using telematics.

This part of]
nor recomr
features to
provision tg
reference g
requiremen

A ‘concept
capabilities

7.2 Statement of the goals and objectives of the system

The overall
meet the re

This is achieved by the provision of application services 42y for specific aspects of the control

manageme
the user (4.4
in-vehicle s

access to r¢levant data from the regulated commercial.freight vehicle.

7.3 Strategies, tactics, policies, and constraints affecting the system

Strategies,
optionally s
such aspec

7.4 Orga

The classes
architecturd
Clause 11
interoperab

ISO 15638 recognises that there will be variations between jurisdictions (4.24). It does not atte
nhend, homogeneity between jurisdictions, simply it is designed to provide common(stan
enable equipment of common specification (4.40) to be used, and the common features|of ser
be able to be referenced by a jurisdiction in its regulatory and/or legislative regime simpl
an International Standards deliverable (requiring it to specify in detail only the particular additi
s of a jurisdiction).

may be employed to achieve desired objectives.

objective of TARV is the assessment, monitoring etc. of regulated commercial freight vehicle
nuirements of the jurisdiction within it is operating, using, telematics.

nt of regulated commercial freight vehicles (4.37). These services are provided by agreement
5), and using an approved service provider (4.39)to meet the requirements of the jurisdiction u
ystem (4.23) with communications capability-between the vehicle and the service provider,

tactics, policies and constraints, and indeed, the services that are regulated as mandator
Lipported, may vary from jurisdiction 4.24) to jurisdiction. (Clause 6 provides detail of the optiorn
S.

nisations, activities, and interactions among participants and stakeholders

5, attributes and-key relationships are described in Clause 8, and are some high level concef
| detail is-elaborated in Clause 9. Clause 10 provides the taxonomy of the architecture (4.7)
defines\the communications architecture. Clause 12 defines the facilities layer and

lity.

mpt,
jard
vice
by
bnal

of operations’ (CONOPS) generally evolves from a concept and is a description of how a s¢t of

and
with
5ing
and

y or
s of

tual
and
its

7.5 Clea

ot ‘ — Fauthorities-deteaated

Clause 6 describes the high level options and issues. The actors, their responsibilities and authorities are
described in Clause 8 below, and the roles are described in Clause 8 and in this Clause (Clause 7).

7.6 Operational processes for the system

The following description of operational processes is at a high abstracted level (above that of any particular
application service). Specific services may have additional requirements not described herein, but guidance
and specification (4.40) for some aspects may be obtained from ISO 15638-6 and ISO 15638-7.
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7.6.1 Service requirements definition

A jurisdiction passes legislation/regulation to require or support the provision of a particular application service
(4.2). The legislation/regulation needs to provide clear and unambiguous definition of what is required.

7.7 Appointment of an approval authority (regulatory)

The jurisdiction creates or appoints (4.3) an authority to approve and audit (4.8) the process. The structure of
that authority is a matter for the jurisdiction and it may be a separate appointed organisation, or a department
of the jurisdiction. (4.24). Within the context of this part of ISO 15638, it is the actor ‘role’ of ‘approval authority’

that

isimportant not its structure _ownershin or business maodel
g Y T g

An
app

for nregulated commercial freight vehicles (at the discretion of the jurisdiction).

hpproval authority (regulatory) (4.6) may only preside over the instantiation and operation-of*or
ication service (4.2), or may preside over the instantiation and operation of some or all applicat,

e particular
on services

The| approval authority (regulatory) (4.6) will approve service providers (4.40), IVS. (423), and will pfovide audit
(4.8)|as described in Clause 6 above, in accordance with the requirements of thenjurisdiction (4.24).

NOTE: The TARV approval authority is described throughout as the ‘approval authority (regulafory) (4.6) to
clegrly distinguish it from a certification authority which issues digital ceértificates (especially in thg context of
conjmunications security).

7.8| Role of service provider

The| service provider (4.39) shall offer to users to provide the application service needed tp meet the

requirements of the legislation/regulation of the jurisdiction (4.24). The service provider (4.39) may also provide

add
enrq

7.9

The

be the driver. He/she will enrol with the jurisdiction to have his service provided automatically

con
Sery

It is
pro
the
ope
legi

The)
pro
mair

tional commercial services so long as they do not‘impair, impede or interfere with, the proy
lled regulated application service(s).

User
user (4.45) is most usually the operator of the regulated commercial freight vehicle, but in somg

munications. He/she will appeint an approved service provider (4.39) to provide the regulateq
ice (4.36) for the regulated.commercial freight vehicle (or driver where appropriate).

the responsibility of.the)operator of the vehicle to enrol, and to have its vehicle equipped to
vehicle). So long—as operator

rator may then” assume that the application service will be provided
lation/regulations.

uses certified service providers (4.40), installers and main
in accordanc

user~4:45) will be responsible to pay any fees for the provision of the service agreed with
ider(4.39), to the service provider. The means by which this is achieved is a subject for the

ision of the

cases may
by wireless
application

enable it to

ide the service (regardless of whether the user (4.45) of the service is the vehicle operator or {he driver of

fainers, the
with the

=}

C

the service
commercial

ketplace and is outside the scope of this part of ISO 15638.

7.10 Application service

The service provider (4.39) will provide the regulated application service (4.36) (and may also provide other
commercial services so long as they do not impair, impede or interfere with, the provision of the enrolled
regulated application service(s)).

In some jurisdictions (4.24) the service provider (4.39) application service, with authorisation from the user (4.45),
may also collect permit fees, licence fees and other fees required to be paid to the jurisdiction, and forward
these to the jurisdiction. The commercial provisions for such transactions are a matter between the jurisdiction
and the service provider and are outside the scope of this part of ISO 15638.
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8 Conceptual architecture framework

8.1 General

Clause 7 above provided the generic concept of operations which these actors and classes enact in order to
provide the application service(s). In order to specify a generic framework (4.20) standard of the ITS service
platform, this framework standardisation deliverable identifies core actors and classes as described in 8.2 to
8.4 below, which are described as elements which are independent of any specific application.

8.2 Actors

This part off

a) the ‘Jufisdiction(s) (4.24);
b) the ‘Users’ (4.76);
c) the ‘Sefvice Provider(s) (4.40);

d) the ‘Approval authority (regulatory)’ (4.6).

The ‘role nj
described w

Application
Services

sjoday
uondadxg

Service
Providers

Approval
Authority

Certification &

" Auditing

ISO 15638 defines a role model where the roles and responsibilities of four key actor classes| are
defined to grovide an entity known as an ‘application service’:

odel’ provides the general attributes and the responsibilities\of the parties. These aspects|are
ithin this part of ISO 15638. Figure 1 illustrates a conceptual role model architecture (4.7) for TARV.

14

Enrolment

Regulated Service Offerings/

Users

Requirements

Figure 1 — Role model conceptual architecture
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However the basic rules of procedure are also required and shall be as defined in ISO 15638-3 (TARV —
Operating requirements, ‘Approval authority’ approval procedures, and enforcement provisions for the
providers of regulated services) which provides common generic specifications (4.41) for these issues in
respect of regulated application services (4.36). Individual service provision aspects shall be as provided in
ISO 15638-5 (TARV — Essential and core application data’, ISO 15638-6 (TARV regulated applications) and
ISO 15638-7 (TARV- Other applications).

Using a UML (4.42) approach, the relationships between the classes can be represented as shown in Figure 2.

RegisteredApplicationService
KEY |
B Entity 1

Realises
/ Associate

A Aggregate

/' Generalize

<<implementationClass>>
ServiceProvider

.~ Realize

" Dependency

<<implementationClass>>

ApprovalAuthority

<<implementationClass>> -~ <<implementatiorfClass>>
Jurisdiction User

Figure 2 — UML model overview of the classes

The|ISO 15638 family-of standards deliverables comprises:

156[38-1 TARV-Framework and architecture (this part)
156p8-2 TARV-Common platform parameters using CALM
156[38-3 TARV-Operating requirements, 'Approval Authority' procedures, and enforcement pijovisions for

the providers of regulated services

15638=4 TARV-System security requirements (expected completion TS 2012, IS 2013)
15638-5 TARV-Essential and core application data

15638-6 TARV-Regulated applications (expected completion TS 2012, IS 2013)
15638-7 TARV-Other applications.

Clause 9 provides more detailed architectural elaboration of the role models.

The communications aspects of the concept can also be graphically represented as in Figure 3 below.
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User API
(Application program
interface

Service Provider API
(Application program
interface

CALM Management

CALM Management

CALM Media Management CALM Media Management
A A
Wireless
Interface
Medium
APT
P (Application program
// interface)
e A
-
P Y
4 N
Communications Anténna User
Application Servi -
pplication Service 4 Application
- J
* A
4 N
Service Provider
- J
Regulated
Service 2
Requirement/ E
option &
é Approval Authority
‘S
@
-1
wv
—
~ . Enrolment
Jurlsdlctlon/ User
—  J

Figure 3 — Service provision and its communications

The communications architecture (4.7) is defined in greater detail in ISO 15638-2.

8.3 Service definition
For any specific service, regulated or commercial, mandatory or optional, the definition of the service that a

Service Provider’ (4.40) has to support shall be specified and provided, including a given service level. Specific
application service examples can be found in ISO 15638-6 and ISO 15638-7.
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The
a)
b)
c)
d)

e)

ISO 15638-

service definition for each application service comprises:

a clear description of the service provided and its inputs, outputs and results;
basic vehicle data content and quality that an /VS (4.23) has to deliver;

core application data (4.17) content to meet the requirements of the jurisdiction;

any additional application specific data content for the provision of that particular service;

service elements (such as “retrieve data from OBU”, “map data to a map with access conditions

1:2012(E)

"«

, ‘report

Unli
juris
pro

ther
the

enfq
prod
spe

(for
tran
spe

ISO
arch

ISO

App
and

is calculated and stored by all-N\/Ss (4.23), regardless of jurisdiction (4.24). Additional specific data re

of th

Exa
ider
kno
per
loc

has
env

non-compliance”, etc.);

rules for the approval (4.4) of IVSs (4.23), ‘application service providers (4.40) ° and ‘applicat
(4.2).

ke commercial services, regulated services, be they required or optional, are a;special case,
diction has to trust a service provider (4.39) to ensure that the regulated application service (4.36
ided in accordance with the regulation. ‘Rules for approval (4.4) of serviee providers and V.
efore required, and there will in most instantiations be a ‘Approval authority (regulatory) (4.6)’
service provision. 1SO 15638-3 (TARV-Operating requirements, !Approval Authority' procg
rcement provisions for the providers of regulated services) provides both ‘generic ag
edures’ and ‘Basic service requirements for Service Providers’ that are generic and indep
Cific application.

example, shall have secure processing, shall have map:4:26)-matching capability, shall keep
sparent and auditable way, shall read IVS (4.23) data at defined intervals etc.). ISO 15638
Cifications (4.41) for these issues.

15638-2 shall provide specifications (4.41)for communications aspects and the com
itecture (4.7) is defined in greater detail in ISO15638-2.

15638-4 shall provide specifications (4.41) for security issues.

lication service provision shall in‘part provided by ‘core application data (4.17) ’, as defined in IS
in part by requirements specific'only to a particular regulated service application. Basic vehic

e jurisdiction, together with'the basic vehicle data are known as the core application data (4.17)
mples of Basic vehicle data (4.10) include aspects such as: a unique vehicle identifier, a uniqu

tifier, time anddocation data. ISO 15638-5 shall define the common data concepts for vehicle
vn within the{suite of ISO 15638 standards deliverables as basic vehicle data (4.10). Some of]

on services

ecause the
is properly
bS (4.23) are
to regulate
dures, and
proval (4.4)
endent of a

ecords in a
-3 provides

munications

O 15638-5,
e data (4.10)
quirements

e IVS (4.23)
information
this data is

anent for. the lifetime, or a contract span, other information is dynamic and journey speci

ronmentally robust, shall be able to communicate with the service provider (4.39) etc.

ic (such as

tion, freight and driver information). ISO 15638-3 shall define aspects such as identifying tasks, and who
responsibilities for them, such as: shall have secure data processing and storage, shall be phlysically and

Most services will also require data that is specific to the application. These are specific data concepts to
enable the provision of a particular application service (4.2). For example, data from a tacograph for remote
tacograph monitoring. ISO 15638-6 shall provide high level specifications (4.41) for these issues, in respect of
commonly agreed generic requirements for regulated applications (4.35), but is designed to operate in an
environment where the jurisdiction determines its exact requirements and the application service provider
(4.39) determines and designs the system that provides the application service to the user (4.45).

ISO 15638-7 shall provide generic specifications (4.41) for the standardised specification of future regulatory

and

commercial application services (4.2) which can share access to the on-board platform.
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8.4 Role

8.41 Gen

1:2012(E)

model architecture

eral

This Clause considers the roles of the actors defined in 8.2 and their interrelationship in greater detail, and
their relationship to the provision of the applications service(s).

8.4.2 Jurisdictions

The jur/sd/ct/on (4. 24) is the body that has off|C|aI power to make legal deC|S|ons and impose regulatlons How

this operatg
have a sing
Europe, inq
jurisdiction
conditions

Regardless
ISO 15638,

power to make legal decisions and impose regulations in respect of the regulation of commercial fre

transport.

While the s
freight vehi
such regulg

The jurisdig
or may be
choice of th

Within the d
define

define
pass le
manag

Without preg
of the provi

— laws af

adopte

adjudic

le jurlsd/ct/on or may delegate such authorltles to thelr constltuent states or, as in the cas
lependent states may concede part of their independent National jurisdiction to aCcom
union (e.g. European Union) to achieve common goals and interoperability within,com
1.16), while retaining independent jurisdiction in other matters.

of the differences between jurisdictions (4.24), what is common for the purpgses of this pa

pecific requlated application services (4.36) that are offered or imposed on regulated comme
bles (4.37) will vary from jurisdiction (4.24) to jurisdiction, the generiC requirements to offer or img
ted application services are largely similar.

fions (4.24) are the owners of the regulated applications (4.35). These may be required by regula
pffered by a jurisdiction as an option to demonstrate gompliance to a regulation, according to
e jurisdiction and the regulations that it enforces.

ontext of this part of ISO 15638, the role of thegurisdiction (4.24) is to:
he regulated application services (4.36);

f they are mandatory or optional;
gislation to determine and regulate;
b and regulate the provisien-of the regulated application services.

scribing the domestic arrangements within any jurisdiction (4.24), the management and regulz
sion of the regulated\application services (4.36) can be architecturally described as:

d regulations;
i standards;

ation and mediation;

t of

is the concept that at any specific location, and time, there is a single jurisdiction that has ofiicial

ight

reial
ose

ion,
the

tion

trusted

auditing;
approval (4.4) of equipment;
approval of service providers (4.40);

approval of application services (4.2);

third party;

involving five further classes/subclasses of actors in addition to the jurisdiction:

18
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.B Service provider(s)

ISO 15638

The jurisdiction;

The service provider;

The IVS (4.23) equipment installer (subclass);
The IVS equipment maintainer (subclass);

The approval authority (regulatory) (4.6);

Tha ucaor
eSSt

-1:2012(E)

le entities may perform the roles of multiple classes of actor (a service provider (4.39)(for ex
install and maintain the /VS (4.23)). Other actors will also be embraced within these_key roles

r roles.
ne specific jurisdiction (4,24) level this architecture (4.7) can be elaborated in igreater detail, and
ne instantiation of TARV within that jurisdiction. For the purposes of this part of 1ISO 1563

racting to the level of Figure 1 and Figure 2, provides a generic cofmmon framework (4.20)

h equipment can be built and application services (4.2) specified,

prvice provider (4.39), within the context of this part of ISO 15638, can be described as a pa
fied by the approval authority (regulatory) (4.6) as suitable to provide regulated or commercial

service providers (4.40) may be provided or subcontracted by the jurisdiction (4.24), but are m

ample may
(such as a

munications provider), but these may be regarded as additional subclasses that support ong of the key

specifically
B, however,
that can be

hntiated with variations from jurisdiction to jurisdiction, yet remain & generic common framework (4.20) to

rty which is
TS services.

pre likely to

be Iby the use of third party commercial companies which provide ITS services. It is expected tihat in many

cas
veh
mar
the
Jurig

The
rele
(4.19
pro

ps, and particularly in the early years, the_service providers will also install the IVS (4.23) int
cles, although in the future the IVS[(4.23) platforms may be an option for installed eq
ufacture, or may be mandated equipmeént at manufacture, according to the jurisdiction, and s
provision and maintenance of equipment and service provision may also be possible if allg
diction.

service provider (4.39) will provide the application service, interacting wirelessly with the vehig
vant data from the IVS~(423), process the data and provide the jurisdictions (4.24) with excep

and any other relevant and required data, according to the requirements of the applica
ide relevant datacto the user (4.45).

stated in 6.2«some countries may implement a single, government operated, controlled, of
ice provider{(4.39) which is the single communication manager between the vehicle and the se¢
htries mayvprovide a market based solution with multiple service providers competing for the

b the users’
uipment at
bparation of
wed by the

le to collect
tion reports

fion(s), and

contracted
rvice. Other
business of

cle ,operators. In instantiation, the role of the service provider is more complex where th¢re may be

simpler alternatives.

roviders for
pass these
ate with its

This, the most complex of the options to instantiate, is sometimes called the CDS - Charging Data Services
model. The model is simple, even if the instantiation options may make instantiation more complex. In this
model service providers (4.40) compete in an open market to provide data based services for which they
charge the user (4.45) a fee for the service provision. See Figure 4. The functionality of the model to provide
application services (4.2) still operates where there the service provider is mandated by the jurisdiction (4.24)
(and there is no open market), and operates regardless of whether the application service is an offered option
or is a requirement mandated by regulation.
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Service providers

What is important to understand is that in this model, which fits clearly within-the models shown in Figu

and Figure

The service
this model
fees for pe
Jurisdiction
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Jurisdiction
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Multiple ser
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Figure 4 — CDS model

P, responsibility for collection of data rests with service providers{(4.40).

providers (4.40) will most frequently charge the users for the'Service provided. It is also possib
hat the service provider also collects fees required by the regulation from the user (4.45) (suc
'mits, road use payment, additional policing, possibly, even fees for violations) on behalf of
4.24) and forward these payments to the jurisdiction,cthus minimising the costs of the jurisdictig
regime. It is also possible that in some jurisdictions for some regulated applications (4.35)
may bear the cost of providing the service.

Sibility for determination of such fees (orithe scope within which the service provider (4.39) car
s to rest with the jurisdiction and willkdepend on the legislation and regulation imposed by,
4.24).

vice providers (4.40) can also transmit raw or collated data to the back-office of the jurisdiction
prt departments of the jurisdiction, for which they may expect to receive fees from the authorit
condition (4.16) of their licénce. In these cases privacy aspects need to be carefully considere
sdiction and service provider (4.39).

4) and auditing of-service providers (4.40), to meet the requirements of the jurisdiction (4.2
uarantee requifed (and clearly defined) levels and quality of service.

market context, service providers (4.40) are third party commercial companies who provide
5ed onthevapplications. Where a user (4.45) employs a single service provider (4.39) to provide 3
d services (and possibly some additional commercial services) it may be expected that the ser
ay-also install and maintain /VSs (4.23) in the user’s vehicles. However, in a situation where
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user elects to employ multiple service providers either to provide different services, or in different geographic
areas, or a combination of both, we also need to introduce the concept of the ‘equipment installer’ and the
‘equipment maintainer’ as essential actor roles in the architecture (4.7), even if they are technically sub-classes
of the service provider.

NOTE The choices may not necessarily be only those of the user (4.45). In some jurisdictions (4.24), in order to
maintain control and assure quality of service to its regulated application services (4.36), and because of issues of liability,
a jurisdiction may limit the option of the user to that of a single or limited number of service providers (4.40).

Whatever the combination used, once contracted, the service provider (4.39) will be responsible to collect
relevant data from the /VS (4.23), process the data and provide the jurisdiction(s) (4.24) with reports according
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to the requirements of the application service (4.2) provided (as specified by the jurisdiction in respect of
regulated application services (4.36)).

In most cases, although collecting data from the vehicle constitutes a crucial part of the service provision, the
end results are sorted and evaluated by and at the service provider (4.39) and communicated to the jurisdiction
(4.24) (as demanded by the regulation) and to the user (4.45) (as agreed in the contract between the service
provider and the user).

While it is desirable that service providers (4.40) are also permitted to provide commercial services to users
using the same IVS (4.23), it will be necessary for the service provider to gain approval of the regulator (4.25) or
its approval authority (regulatory) (4.6) to assure that the provision of a non-regulated service does not affect

the

The

reg
sati

deli

This
tech
timeg

by t

broader ITS technologies.

8.4.

App
requirements on the service provider (4.39). Guidelines and example specifications (4.41) are

156

It is
app,

juris

the

The)

pro

a Us

(4.2)

sery

app
slig

reIaI‘Eed back-office systems deliver the required outputs. The jurisdiction regulatbry(4.25), and
auth
com

puality of the service provision of any regulated services.

technical requirements for a service provider should be performance based. That-is,) the
faction of the jurisdiction regulator, or its approval authority (regulatory) (4.6), cthat its equ
ority (regulatory), should not normally specify the particular equipment afid-systems requ

peting companies whose equipment and systems differ significantly may be certified, as Ig
er the required outputs.

nologies when designing and developing their equipment and systems, and to evolve those s

he jurisdiction (4.24)), this flexibility will ensure that the technology keeps pace with world-wide

#  Application services
ication services (4.2), whether regulated or commercial, therefore need clear definition in t
38-6 and 15638-7.

important to understand the difference between approval (4.4) of the application service (4.2) p
roval of the application service. Where there is only one service provider providing the service
diction (4.24), or where a user.(4:45) is tied to a single service provider for the provision of all of
Hifference may at times seem)somewhat academic, however there is a functional difference of

ider to provide anZapplication service, compelling all users to use the one service provider (in
er (4.45) may/ave to contract with multiple service providers (4.40) to provide different applicat
unless theyjurisdiction opts to offer a monopoly service provider). Alternately, there may
ice providers (4.40). If there are multiple service providers it is crucial that the both the require
ication service (4.2) and the net result are identical, regardless of service provider, even if h
tly“different ways. Another way to achieve this would be for the jurisdiction to develop the

Jurisdiction

lator (4.25) defines required outputs and it is up to each potential service provider to”establish, to the

ipment and
ts approval
ired. Thus,
ng as they

enables service providers (4.40) to have the flexibility to take full advantage of innovative, cutting edge ITS

stems over

as technology advances. Coupled with market competition-between service providers (whefe permitted

hdvances in

brms of the
provided in

rovider and

across the
ts services,
Significance.

jurisdiction will want (the” provision of a regulated application service (4.36) to be identical for all users,
regardless of service_provider (4.39). It has only two ways to achieve this. It can appoint only

bne service
which case
on services
be multiple
ments of its
arvested in
application

seryice) and provide the same software to multiple service providers to use. In this cijcumstance,
responsibilities for any defects in the software, and all upgrades or modifications, will have to lie with the
jurisdiction

ISO 15638-3 provides specification (4.40) for three simple generic application services (4.2):

basic vehicle data (4.10);

core application data (4.17);

stored data.
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ISO 15638-3 shall provide common requirements for operating requirements, appointment (4.3), election and
approval (4.4) and these operating service commands. ISO 15638-5 shall provide common core specification
(4.40) for requlated application services (4.36) that jurisdictions (4.24) may elect to implement. The specification
in ISO 15638-5 therefore provide jurisdictions with a way to ensure that the service provided and received for
these application services (4.2) is homogenous across its regime. However, jurisdictions or their appointed (4.3)
regulator (4.25) or approval authority (4.6) retain responsibility to ensure that the quality of service provision
meets their requirements and is consistent from service provider (4.39) to service provider. Standards assist by
providing common requirements specification, but that alone does not ensure consistent instantiation, and it is
the responsibility of the jurisdiction and its agents- the approval authority (regulatory) function and jurisdiction
regulator (4.25) function - to ensure quality and consistency, however it is organisationally arranged within the
Jurisdiction.

the
ogy.
hge,
tem
age
hum

For regulated services, both the inputs and outputs, together with the process requirements to provide
service, negd to be specified in a way that is independent of any service provider (4.39) or IVS (4.23)-techno
Process requirements refer to the IT system used in, for example, the collection, processing, data stor
data reportjng, security and quality management procedures. The application service (4.2) provider syg
shall have gufficient transfer capability in its specified communication coverage area, and' sufficient sto
and processing capacity to support the number of /VSs for which it has been certified;’ so the minin
specificatiops (4.41) for these requirements need also to be defined for each application service.

It shall not pbe allowed to provide the destination IPv6 address of a jurisdiction 4.24), prime service proider

(4.34) or ap
data. Data i
and shall in
the data.

NOTE B
possible phig

8.4.5 The

This is the
required, sq

If this is pa
be the vehi

Where the
provider (4.
single servi
their own ty
equipment

lication service (4.2) provider, intended to be used for the receipt of data, to the party reques
ssued from the ITS-station of the IVS (4.23) shall only be provided/to a predetermined IPv6 add
no circumstances whatsoever be provided directly to an address specified by the party reques

y responding to a command by sending the response (data) only to a predetermined IPv6 address
hing and other unauthorised third party access to the datadissignificantly reduced.

IVS equipment installer

that it is able to perform the application‘service.

t of the original equipment specification (4.40) for the vehicle, the IVS (4.23) equipment installer
le manufacturer or his agent.

IVS (4.23) is not part of thé original equipment, the equipment installer is likely to be a ser
9) or his agent, particularly in a situation where the market model is where a user (4.45) seleq
ce provider (or is reduired to do so). In this environment each service provider offers and ins
pe of IVS (4.23-ahd has the freedom to offer different market models to recoup the cost of
and its installation (similar to those conditions (4.16) which operate in the mq

telecommunications and-satellite television markets).

In a situatig
equipment
jurisdiction

n where the user (4.45) is able to, and elects to, use multiple service providers (4.40), the IVS
nstaller is likely to be a third party commercial company. In these circumstances, it will be up tg
to“establish a regime that ensures effective quality control, and multi-equipment and sys

ting
fess
ting

’

the

actor who installs the /VS (4.23), into the\vehicle and connects it to additional equipment that is

will

vice
ts a
talls
the
bile

4.23)
the
tem

functionality, as such a regime will depend on the nature of the particular regulations for that jurisdiction. (4.24)

In all circumstances where the IVS (4.23) is not part of the original equipment it is expected that these
equipment installers will in most jurisdictions (4.24) have to be registered with, and approved by, the approval
authority (requlatory) (4.6).

The IVS (4.23) equipment installer has the role not only to install the /VS communications equipment but to
connect it to other equipment required in order to deliver the application service. For example, in the case of
remotely monitoring an electronic tacograph, to connect the tacograph into the /VS; in the case of on-board
weigh in motion monitoring, connecting that equipment to the IVS; etc., and to test the functionality of the
installed equipment, and that where multiple equipment is connected, that all regulated services can be
provided without detriment of one because of another.

22 © 1SO 2012 — Al rights reserved


https://standardsiso.com/api/?name=12c6f261b9b19dcdb522c2b5ea336c3e

ISO 15638-1:2012(E)

In order to maintain control of the regime, it would seem that it has to be the IVS (4.23) equipment installer who
is held accountable by the approval authority (regulatory) (4.6) for providing the data to application service(s) to
the required quality, and the only way that this can be practically achieved is through the service provider(s).
Therefore, the installers of any other equipment have to be responsible to the /VS equipment installer that
their equipment functions properly (and architecturally are therefore a sub-class of the /VS equipment
installer) and, architecturally, the /VS equipment installer has to be responsible to (and is therefore
architecturally a sub-class of) the service provider (4.39).

While the requirements of the application service (4.2) are determined by the jurisdiction (4.24), the jurisdiction
also certifies, approves and appoints (4.3) service provider(s) and holds them accountable for the provision of
the application service. The jurisdiction may decide that it also has to approve IVS (4.23) equipment providers,

or if may leave this function to the service provider (4.39) which it will hold to account, and give|the service
provider freedom (possibly within some limits) as to how he controls his subcontractors.

8.4.6 The IVS equipment maintainer

Onde installed, the IVS (4.23) equipment has to be maintained. Functionality afid-capabilities |have to be
chegked from time to time, and the equipment may have to be recalibrated and&certified from timje to time in
accprdance with the regime imposed by the jurisdictions (4.24).

A number of business models for this can be envisaged. Maintenance may be a service provjded by the
seryice provider; it may be provided by the equipment installer; it may Be provided by the vehicle maintainer; it
may be provided by the vehicle inspector used for vehicle safety test@pproval (4.4); etc.

Thelregime allowed will depend on how the jurisdiction best believes that its regime can be implemented and
maiptained, and will vary from jurisdiction (4.24) to jurisdictioh;

Redardless of the business model operating within a particular jurisdiction (4.24), as with IVS (4.23) equipment
installers, the /VS equipment maintainer can also architecturally be considered as a sub-class of|the service
provider (4.39).

8.4.f Approval authority (regulatory)

Clalise 6.5 expounded that if third party service providers (4.40) are to provide a service determined by the

juris
sery
pro
(reg

diction to users, the jurisdiction (4.24), and for that matter the users (4.76), need to be assurn
ice is being properly provided:to the regime and requirements of the jurisdiction’s regulation.
ider will therefore need~to“be certified by the regulator, and so some form of ‘Approv
ulatory) (4.6)' forms an,essential component of the architecture (4.7) (even where this function i

ed that this
The service
al authority
5 in practice

carrjed out by the staff of the jurisdiction).
A‘A
whi
pro
app
app

pproval authorily)(fegulatory) (4.6) would most commonly be expected to be an independent grganisation
h certifies the~*Service providers (4.40), and ensures that the level of service provided by |the service
iders is maintained, although jurisdictions (4.24) of course have the right to make other arrangements for
roval andvaudit (4.8). The concept of the (usually independent) ‘Approval authority (regufatory) (4.6)
pinted(4.3) by the jurisdiction is used throughout this framework (4.20) and architecture (4.7).

Appreval-+-4+efers—to-the—cenfirmation-ef-certain-characteristies-ef-an-object—persen-ororganisation. In this
context, approval (4.4) applies to both the service providers and the IVS (4.23) for which requirements need to
be formulated. These requirements need be described as tests to be passed. Each requirement leads to a
verdict (passed or failed) on which the approval is based. While the ISO 15638 series of standards prescribe
the generic requirements for appointing an approval authority (regulatory) (4.6), the 1SO 15638 series of
standards do NOT prescribe the specific requirements to achieve approval, nor its procedures nor pass
criteria, nor evaluation methods, which are deemed to be within the provenance of each jurisdiction, and not a
matter for these International Standards.

8.4.8 Certification authority (digital)

Organization which shall issue digital certificates for use by other parties, particularly in the context of
communications and online security.
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8.4.9 Service provider approval

This is the process where an organisation is certified as being able to competently complete the tasks to be
fulfilled in the regulated application(s) (4.35).

The prime role of the approval authority (regulatory) (4.6) is therefore, on behalf of the jurisdiction (4.24), and to
its regime to:

applic

consider candidates to be service providers (4.40);

lon-sernice.
J

test and approve that the service provider can meet the requirements necessary to provide the

approv
approv
determ
Approvgl (4
companies

unambivale

While apprd
a process

maintain thé minimum level of service in accordance with the approvalagreement.
.8) requirements comprise a variety of aspects which_include operational, technical and finafcial

The audit (:
capabilities
objectives ¢
(4.6), which

suppor
monito
ensure
assist i

enhang

8.4.10 Application service approval

In addition
regulated, ¢
assure that

The sy

b their business model in relation to charging users (where required by the jurisdiction);

b and approve the service provider;

ne the duration of the approval (4.4) and renewal options and requirements.

.4) has a significant business impact. Based on the approval (4.4), (it will be decided w
will be appointed (4.3) as service providers (4.40). Such procedures therefore need to be clearly

ntly defined by the jurisdiction (4.24).

val (4.4) provides assurance that a service provider meets apptoyval requirements at a point in t
bf on-going audits (4.8) is also required to ensure that the service provider (4.39) continue

The process of audit (4.8) is specific to the regulated”application (4.35). But the generic com
f the audit (4.8) function form the second set of requirements for the approval authority (regula
are to:

the policy objectives to the various legislation' and requirements;

compliance by service providers (4.40)With the standard and the approval agreement (4.5);
that information provided by the sefvice provider is reliable, compete and accurate;

N determining the integrity-of information provided by the service provider;

e transparency, integrity’ and public credibility of the regulated applications (4.35).

to the approval (4.4) of the application service (4.2) provider, each application service, whe
r unregulated, shall need to be tested and certified by the approval authority (regulatory) (4.

stem provides the application service (4.2) and its data consistent with its specification (4.40)

hich
and

me,
5 to

mnon
ory)

ther
5) to

and

docum

The do

entation,

cumentation is adequate;

application services (4.36).

8.4.11 in-vehicle system (/VS) approval

The provision of the application service does not adversely impact the provision of other regulated

Having assured that the service provider (4.39) is capable to provide and is certified to provide the application
services (4.2), the approval authority (regulatory) (4.6) has also to:

24
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type approve’ the VS (4.23), or if performance-based requirements are in place, perform tests to assure

compliance with those standards.

provide a regime to test and provide assurance that /VS (4.23) equipment is capable and properly installed

in order to provide the application services (4.2).

These should be seen as two functionally separate tasks.

Where an IVS (4.23) takes the form of a discrete OBU (4.27), it can be ‘type approved’ using an independent
test house. This is more complex in the case of OEM installed equipment, which will have to be certified as
part of the vehicle type approval tests.

Inr

authority (regulatory) (4.6) has a number of ways that it can do this, either by designing Specifig

test
by t

8.4.

In tgrms of in-vehicle platform (IVS (4.23)) approval (4.4), this refers to proéesses intended to detg

VS

8.4.

In the case where the IVS (4.23) is an independent functioning-oh-board unit (4.27) (OBU) it may be
sing

con

8.4.

If the IVS (4.23) is part of the original equipment of the vehicle it is likely that there will not be a
(4.27), but that the functionality will be~provided, at least in part via the CAN bus (4.11) and/or

equ

probhably be obtained from the.Vehicles satellite navigation system; accelerometer data an
gyrgscope from the electronic drive/stability control, etc.

In this event, the IVS (4.23).approval (4.4) will have to be integrated into the overall vehicle approval

8.4.

The)

bspect of approving that approved equipment has been installed correctly, the jurisdiction .

5 directly or assigning that role as a responsibility of a service provider (4.39). That decision is
ne jurisdiction (4.24) and is not defined in this part of ISO 15638.

1.1 IVS type approval

meets minimum standards to assure the required quality.

11.1.1 VS instantiated as an OBU

nected to it in order to provide data for the performance of an application service.

11.1.2 IVS instantiated not as an OBU

pment disbursed around the vehicle. For example, the GNSS (4.21) data and compass functi

11.1.3 IVS attributes
functionality’of the IVS (4.23) is a computing device with six key attributes:

centrakprocessing unit;

D4)lapproval
installation
to be made

rmine if the

viewed as a

le product, independent of the vehicle into which it is, fitted. It shall be tested in a testable ¢nvironment
whgre its’ functionality can be tested separately fromthe functionality and performance of any

equipment

single OBU
rom similar
bn will most
i multi-axis

4.4).

data storage-means-
Geta-Storage-eahs

data input means;
connectivity means to/from auxiliary equipment;
communications means;

power supply.

Each function needs specific tests as to fitness of purpose.
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8.411.1.31

Central processing unit

The IVS (4.23) shall be able to prove that it is able to perform the program of operations required in order to
fulfil regulated service provision. This normally implies the combination of

volatile

a processor;

memory (RAM/IDRAMISRAM etc.);

recognised operating system (e.g. LINUX®).

Functionalitk/ tests for such systems are widely available and easily devised. The speed of the processon ghall
be adequate enough to perform the regulated application service (4.36). By today’s typical .computer
performancg standards, these demands are not high and can be easily demonstrated to be satisfied]

NOTE Rroviders of in-vehicle platforms that may perform multiple functions in the vehicle in addition to regulated
services may be advised to use high performance processors, but this should not be a requirement.for the provisign of
currently envjsaged regulated services.

Volatile memory shall be adequate to handle data processing of multiple regulated-applications (4.35). Sjnce
non-volatilel memory will also be present, by standards of typical computer performance at the time of] the
development of this part of ISO 15638, these demands are not high and can"be easily demonstrated t¢ be
satisfied.

The testing of the central processing unit shall be completely independent of any envisaged applicgtion
service.

8.4.11.1.3.2 Data storage means

The IVS (4.p3) shall have a means of non-volatile bistablé.data storage that can retain the stored informgtion
even when hot powered (such as hard disc, flash memaery etc.).

8.4.11.1.3.3 Data input means

The IVS (.23) shall have a means to_receive inputs both from auxiliary equipment, and from its
communications capability (in order to receive and process instructions from the service provider)

8.411.1.34 Connectivity means to/from auxiliary equipment

The IVS (4)23) shall have multiple interfaces to connect with auxiliary equipment using standard physical
interfaces (USB2, RS232,,RS422 etc.) (or in the case of OEM installation, access to the CAN bus (4.11)).

In the case| of a stafd:alone OBU (4.27), the equipment required to provide the ‘basic vehicle data (4.10f as
specified il 1SO.15638-5 shall be provided within the IVS (4.23). (GNSS (4.21), accelerometer, multi-axis
gyroscope, faltimeter, clock, compass, etc., and probably a megapixel camera/video)

In the case of OEM Iinstallation the VS (4.23) shall be provided with access to the vehicle generic data as
specified in ISO 15638-5. (from GNSS (4.21), accelerometer, multi-axis gyroscope, altimeter, clock, compass,
etc., and probably a megapixel camera/video) or shall provide such functionalities as defined in ISO 15638-5
that are not available to it elsewhere.

8.411.135 Communications means

The IVS (4.23) shall have, or have access to, one or more wireless means to communicate with the service
provider (4.39). ISO 15638 architecturally envisages the communications link using the CALM protocols. The
CALM protocols shall be as defined in ISO 21217 Intelligent transport systems — Communications access for
land mobiles (CALM) — Architecture; ISO 21210 Intelligent transport systems — Communications access for
land mobiles — IPv6 Networking; ISO 21218 Intelligent transport systems — Communications access for land
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mobiles (CALM) — Medium service access points: and SO 24102 Intelligent transport systems —
Communications access for land mobiles (CALM) — CALM management, which shall form the basis of
communications and networking . This shall enable the service provider to use any or multiple of the common
means to communicate with a vehicle (UMTS/GSM, 5GHz (802.11p WAVE), 60 GHz, European or Japanese
DSRC, infra-red, mobile broadband, satellite, etc.)

Ideally the communications would be left to the choice of the service provider (4.39), but in practical terms, a
jurisdiction (4.24) may elect to determine the choice of communications technology. For example it may specify
the use of satellite communications in very remote areas; or CALM M5 if there are multiple trailers which need
to communicate with the tractor or where the unit has also to support other V2V communications; or

UMTS/GSM where it requires access at any time or to also support eCall; etc.).

Jurisdictions (4.24) will have to pay special care when making such determinations because_of the long term
implication of their impact.

Corfformance tests for communications equipment should be a combination of the nofmal communications
test|regime for the selected media combined with conformance tests for CALM. See 1SO 15638-2.
8.4.11.1.3.6 Power supply

Normally, an in-vehicle platform (/VS (4.23)) will draw its electricity from. the vehicle power supply. However,

systems will need physically protected independent power supply(ies) in'the event of the disconne
cle power supply (for example in the event of an accident), a~Combination of independent ppwer supply

veh
and
info
sery

It m
veh

The)

how
sho

8.4.

non-volatile memory to prevent attempts to overcome/outwit the system, and, where require
rmation from the vehicle where the vehicle power supply ‘has been intentionally removed (sug
ice or vehicle lay-up, or in the event of a collision disconnected automatically as a safety meas

ay generally be assumed that the vehicle is not operating if there is no power supply functi
cle (however the vehicle may be on-tow, or piggysback on another vehicle, or immediately post

means of achieving the power supply requirements should be a matter for the service prq
ever the requirements should be specified by the jurisdiction (4.24). Aspects specified by thg
lld be easy to demonstrate and includg;

availability of power to /VS (4.23)-when vehicle is in operation (normally this requirement should

number of hours the IVS (4.23) can actively function when vehicle power supply is not availablej;

number of hours the_IVS (4.23) can remain in a stand-by state.

12 Other aspects

8.4.

Ind
con

processing

2.1 Thick/thin client

signing regulated applications (4.35) the jurisdiction (4.24) needs to consider whether the desi
équences on the nature of the client/service provider (4.39) system. If the system requires

ction of the
d, to obtain
h as during
ure).

bning in the
collision).

vider (4.39),
Jurisdiction

be 100%);

gn imposes
5 significant

| impact the

Y q
cost of the IVS (4.23), and is also Ilkely to make the system more difficult to upgrade. Where possible, system
specifications (4.41) should be such to enable the service provider to decide where calculations are made. This
enables the possibility of a ‘thin-client’ implementation in the vehicle. Wherever possible the nature of the
implementation should be determined by the system provider, taking into account any requirements of the
Jurisdiction.

8.4.13 Users

It is important to understand clearly who is the ‘user (4.76) of the system.
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Firstly, it is important to be clear that as the objective of TARV is the provision of application services (4.2), the
user (4.45) is the user of the application service, rather than any other aspect of the regulated commercial

freight vehicle.

There are four possibilities as to who is the user (4.45) of the application service:

owner of the vehicle;

operator of the vehicle;

driver;
owner
The owner

jurisdiction’
vary around

and could glso be a lessee, or the vehicle keeper.

A further cd
may lease
compounde
"owner-ope
driver empl

The operat
economical
who has d
determined
services wh

bf the freight.

of the vehicle is usually the person or organisation that has registered the yehicle with
5 vehicle registration system. But depending on the regulations of the jurisdictior4.24), which
the world, the person/organisation registering the vehicle may or may not ®e-the actual ow

mplication is that the owner of the vehicle may not be the operator of\the vehicle since the ov
put or rent out the vehicle, or leave the operation of the vehicle te\a third party. Complicatig
d because there are also drivers [who may be the object of the regulated application] who
rators" (sometimes known as “own-account drivers"). Howeyér the most common scenario is
byed by or under contract to an operator (sometimes called amotor carrier).

br of the vehicle is the party that has the direct interest in the movement of the vehicle,

y and physically. It is the operator who has given the€ instruction for the vehicle to take to the r
btermined the destination; and in the case of a\regulated commercial freight vehicle, who
the route; and who has obtained any permits that are required. In respect of any regul
ere fees are to be paid, it would be the operator who contracts with the service provider (4.39)

the
will
ner,

ner
nis
are
the

poth
pbad;
has
hted
and

makes such payments. It would appear logical therefore that the operator of the vehicle is considered t¢ be

the user (4.4

However, f
(4.36) (for ex
the vehicle
therefore ca

But in many
drivers may
on board w
economic b

The owner
according t
transport se

5).

br some regulated services it is the’driver who is the object of the regulated application sef
ample monitoring driver hours)yand it is the driver who has to take the responsibility to ensure
is not overloaded. It is the driver of the vehicle who personally provides the transport service
uses the road usage by driying.

cases the driver isthot the owner of the vehicle but an employee of the vehicle operator. Var
drive one vehicle-during a period, and it is not uncommon for long-haul trucks to have two dri
ho take it in turng/to drive while the other rests. Further, in general, the individual driver is nof
eneficiary of fhe transport service.

pf the_freight benefits from the transport service. The owner of the freight is charged for the ser
b the gontract held with the transport service provider (4.39), but normally has no influence on
rvice itself. The owner of the freight usually has no influence on the choice of vehicle configura

vice
that
and

ous
vers
the

vice
the
tion

or on the detaitedToutetakerm:

Architecturally, this could be very messy. So some simplification and clarity is introduced.

The ‘user’ may in most circumstances be the operator of the vehicle, but in other circumstances, be the
driver of the vehicle. Regulated application (4.35) system specifications (4.41) must therefore specify and

define who

the user (4.45) of the regulated application system is deemed to be.

It is true to say that the ‘user’ is most commonly the operator of the regulated commercial freight vehicle.

In cases where the user (4.45) is defined as the driver, the operator of the regulated commercial freight vehicle
should determine in the contract employing the driver that the driver will use the in-vehicle platform to
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undertake all regulated application services (4.36) including driver specific services, and that the driver will
provide all information in his possession that are required by the regulated application services (4.36).

As the driver is driving because he has been instructed to do so by the operator, any requirements that relate
specifically to the driver being provided with an application service (4.2) (such as reporting tachograph data or
other driver related data required by the regulator) may assume that he is performing this duty as part of the
fulfilment of his contract with the vehicle operator to drive the vehicle on any specific journey. The ‘prime’ user
(4.45) of the application service (4.2) is therefore always the vehicle operator, and the driver is a secondary user,
even if any regulatory action, if taken, may be taken directly against the driver (much as he is also required to
obey speed limits, drive in a safe manner, and could be prosecuted directly if he is in violation).

Users may choose to enrol into a voluntary application or may be required to enrol in a mandatory|application,
as determined by the jurisdiction (4.24), and this may vary from jurisdiction to jurisdiction.

Updn the enrolment (4.18) of an application, the users will engage a service provider (4.39) {0 star} operations
undgr the enrolled application and pay any required fees to/through the service provider.

8.4.14 Application service provision

Application services (4.2) are the means by which the service provider (4.39”"meets the requirements of the
regullation imposed by the jurisdiction (4.24), or for commercial services; to meet the objectives laid down in
that|service specification (4.40).

Application services (4.2) can have a variety of service offerings, from access to safety to charging, as
determined by the jurisdiction (4.24), and may vary from jurisdiction to jurisdiction.

Applications can be either voluntary options or mandatofy; as determined by the jurisdiction (4.23), and may
vary from jurisdiction to jurisdiction.

NOTE For voluntary applications, the jurisdictions:(4.24) will generally need to identify or create inceftives for the
users to participate. This would most typically shew a business benefit to the user (4.45) who elects the electronic
communications option (for example by relieving them of manual administrative procedures and paperwork).

Thel| elaboration of these roles, or classes;'is expanded in Clause 9 below.

Figyre 3 showed an illustration efithe provision of an application service (4.2) and its communigations and
management stack using the_concepts of the CALM Standards that enable service provision oyer different
physical wireless communications media.

Clatise 9 which provides-further explanation of the communications management aspects of Figure 3, and
ISO[15638-2, provide_more detailed elaboration and explanation of the communications archifecture (4.7).
Cladise 12 provides an overview of the ‘facilities’ layer that sits on top of the communication stack @and helps to
proyide data interoperability and reuse, and to manage applications and enable dynamic real timg loading of
new applications.

9 |Conceptual architecture elaboration

Clause 7 above summarised the concept of operations that the architecture (4.7) serves to enable. This Clause
provides more detailed elaboration and explanation of the conceptual architecture (4.7).

Figure 1 provided an illustration of the ‘role model conceptual architecture (4.7) ’ for the provision of regulated
application services (4.36). Figure 3 provided an illustration of ‘service provision and its communications’.

Figure 2 provided a’ UML (4.42) use case model overview of the classes’.

This can be elaborated by expanding Figure 2 into Figure 5.
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Figure 5 — UML expanded use case model of the classes

An examplg of the classes and their kéy attributes are shown in Figure 6. Although it should be noted |that
there will bg some variations to this Mmodel due to variations in the regime of different jurisdictions (4.24).
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Figure 6 — UML USe case model of the classes and Key attributes

The illustrative figures can be formalised as a UML (4.42) interaction diagram as shown in Figure 7.
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While the gdarticular detail of cammunication sequences will vary from application service (4.2) to applice
service, a hjgh level conceptualview of the sequence of operation is shown in Figures 8 and 9.

Figure 8 shpws the commercial sequence, while Figure 9 shows an example of the transactional sequend

activity.
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Figure 7—UML interaction diagram for TARV
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Figlire 8 — UML transaction diagram.showing the commercial aspects of application service provision
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f the architecture (4.7)Tor the physical communication, the reader is referred to the specificat
d in 1ISO 15638-2, which is in accordance with 1ISO 21217, CALM Architecture, together with
jard for the specificymedia that is being used. The reader is therefore referred to these docum
these aspects: A summary of the ITS station architecture (4.7), is shown in Figure 10, whid
from 1SO 21217, and provides an illustration of examples of wireless links employing var

jons
the
bnts
h is
ous
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Figure 10 — Examples of wireless links employing various access technologies
(Source ISO 21217)

An ¢verview of /TS station communications architecture (4.7)»Which is reproduced from ISO 21217 is provided
in Flgure 11.
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Figure 11 — ITS station architecture high level view
(Source: ISO 21217)

Figure 12 shows the general ITS station reference architecture (4.7), including interfaces between the
various blocks with informative details. Such interfaces may be partly non-observable and thus non-
testable service access points (SAPs), or observable and testable interfaces.(see Clause 5 for full text of
abbreviations)
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Figure 12 — ITS(station architecture detailed view
(Source: ISO 21217)

letails and explanation;-see ISO 21217.
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10 Taxonomy

A taxonomy of the organisation for TARV is provided in Figure 13.

Regulated Vehicle
User

Service Provider

OBE

Approval
Authority

vehide | | T Load Owner
Owner
3

Other support functions
(e.g. record keeper, vehicle registration , load mandgénient, dangerous goods management etc.)

KEY R\
- Solid lines indicate 'usually present’
---d- Dotted lines indicate ‘sométimes present’
/ Arrows indicate the notmal organisational hierarchy of the relationship
/ NN\
— Represent core hidirectional relationships

Thicker lines indicate essential relationships

Figure 13 -~ TARV Taxonomy of actors and relationship of actions

The| approval authority.fregulatory) (4.6) is appointed (4.3) by the jurisdiction (4.24) and is its prime|interface to
the |service provider4)39), however the service provider provides reports on regulated commgrcial freight
vehicles back to thejurisdiction as required by the regulation.

Theljurisdiction)(4.24) has a one way relationship with the driver, vehicle owner, or freight owner in the event of
violation ofthe regulations and possibly registration.

The| /S (4.23) installer will install the equipment to the instruction of the service provider (4.39), but fequires the
conSentof the vehicie owner-andrfor operator to effect such instaitation as ftheeds access 1o the vehicle to
install the equipment. The /VS maintainer will have a relationship with both the owner of the vehicle and the
service provider and also needs access to the vehicle.

The driver is an employee or contractor of the operator and between them they form the vehicle user (4.45) but
in a hierarchical relationship. The operator has a relationship with the vehicle owner who is giving him
permission to use of the vehicle. The operator has a bidirectional relationship with the freight owner for whom
he is conveying the freight.

There may be no direct relationship between the vehicle owner and the driver, nor the vehicle owner and the
freight owner, and no direct relationship between the freight owner and the driver. There may be no direct
relationship between the freight owner and the vehicle owner and the service provider (4.39), nor between the
IVS (4.23) maintainer and installer and the freight owner.
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11 The communications architecture

The communications architecture (4.7) is based on the CALM suite of International Standards, and the key
communications reference standards and aspects relevant to TARV shall be as defined in ISO 15638-2.

12 Interoperability and the TARV-ROAM ‘facilities’ layer

12.1 Interoperability with other cooperative ITS systems

The requir¢gment for interoperability cannot be limited solely to regulated application services (4.3,

regulated ¢
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for interoperability as:

“(11)

on a non-dis
and

Once the ne

bmmercial freight vehicles (4.37).

cted world, the most effective business case for an in-vehicle platform in regulated comme
Cles is one where a single platform can manage multiple functions, and can cammunicate
bs of vehicles. This shall be achieved using peer to peer communications between ITS-Stat
lefined in ISO 15638-2.

of regulated commercial freight vehicles (4.37), the ISO 15638 suite- of 'standards delivera
the provision of regulated application services (4.36) and commerciahapplication services (4.
ommercial freight vehicles (4.37). However these communications~will exist in a wider worl
frastructure communications and vehicle-to-vehicle communiéations, and to a wider rang

radically different platform architectures for different classes 6f vehicle is unattractive to equipn
Prs.

SO 15638 suite of standards deliverables limitsyitself to application service (4.2) provisio
bmmercial freight vehicles (4.37), the provision of @ther V2//V2V services using the same on-b
bds to be considered, and while not specified - within the ISO 15638 suite of standards deliveral

hment led /TS initiatives around the world-recognise the needs for interoperability.

In Europe the 2010 EC ITS Implementation Directive 2010/40/EU was adopted on 7 July 2010 and
legal framework to support the_actions required by the ‘ITS Action Plan’ to accelerate the deployme

bedom to decide which systems to support. The ITS implementation Directive summarises the requirem

ITS should baild-on interoperable systems which are based on open and public standards and avai
Criminatory basis-to all application and service suppliers and users.”

cesSary specifications for the priority actions have been adopted, the Commission shall adopt specifica

for
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ensuring conppatibility, interoperability and continuity for the deployment and operational use of ITS for other actions i the

priority areas.

and

‘6.

and

The specifications shall, where appropriate, be based on .... standards’

“(e) Deliver Interoperability — ensure that systems and the underlying business processes have the capacity to exchange
data and to share information and knowledge to enable effective ITS service delivery.”
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Under this Directive the European Commission is required to adopt within the next seven years specifications (i.e.
functional, technical, organisational or services provisions) to address the compatibility, interoperability and continuity of
ITS solutions across the EU. The first priorities include linking the vehicle with the transport infrastructure.

This also includes the definition of necessary measures to integrate different ITS applications on an open in-vehicle
platform, based on:

«the identification of functional requirements of existing or planned ITS applications

«the definition of an open-system architecture which defines the functionalities and interfaces necessary for the
interoperability/interconnection with infrastructure systems and facilities

thelintegration of future new or upgraded ITS applications in a ‘plug and play* manner into an open in-vehicle|platform

the|use of a standardisation process for the adoption of the architecture, and the open in-vehicle specificatior

»

Intefoperability is commonly defined as ‘the ability of two or more systems or components tp exchange
infofmation and to use the information that has been exchanged '(IEEE Glossary),(but this definitipn results in
sigrfificant limitation. Most particularly it encourages, for example, the adoption,ofia single technigal solution.
In ajworld of rapidly developing technology, it can fossilise the solution such that it becomes quickly extinct.

ISO| 15638, therefore defines interoperability as a

‘property of a product or system, whose interfaces are completely-taderstood, to work with other|products or
systems, present or future, without any restricted access or implementation.’(Wikipedia)

Thig generalized definition can then be used on any system{not only information technology systems.
It is|necessary to consider that ‘ interoperability’ has three aspects:
— | Technical;

— |Operational;

— [ Contractual/commercial.

e case of an on-board platferm for the provision of ITS services (including regulated application services
q) for regulated commercial freight vehicles):

each other, operating systems that can successfully interact together, and input and ouytput that is
rstood by all_parties and can therefore be used. (Rather than a single communication interface, single

Ope¢rationalinteroperability is where the underlying business processes have the capacity to exghange data

Co 3 . v where-services—canbe-providedrea—mtiti— A= 551 ice provider
(4.39) environment. Within the context of TARV, one of the major obstacles to contractual interoperability is that
while it makes sense to the jurisdiction (4.24) and user (4.45), it often makes little sense to the commercial
interest of the installer of the equipment. Finding the business case to make equipment interoperable (which is
usually a more expensive option) usually proves difficult, when the result is that a third party has the benefit of
the original service provider’s investment, or even worse when it provides the opportunity to take the business
away from the initial service provider.

o v OoP pe. 1 v

Technical and operational interoperability are best accomplished using open standards/specifications.
Modular standards provide the best options for consensus and durability. Technical interoperability in a fast
developing environment requires standards that have migration possibilities.
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EXAMPLE EC 2009 ITS Action Plan. “This open system architecture would be embodied in an open in-vehicle
platform, guaranteeing interoperability/interconnection with infrastructure systems and facilities. With this modular
approach, additional functionalities could be integrated later for in-vehicle safety and safe HMI, personal mobility, logistics
support and access to multimodal information and possibly electronic vehicle identification.”

Contractual interoperability solutions in the case of ITS include regulation to require interoperability if it
makes sense for the jurisdiction (4.24), or to provide interoperable equipment as part of the vehicle original
equipment. This latter option is only viable if the user (4.45) sees the benefit and is prepared to meet the
additional cost. This use case is far more likely where one or more key applications are desired by the user

(4.45).
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roperability. This implies that, in general, only the content and quality of the required data,and
should be specified. This leaves the application service (4.2) provider maximum freedom
pst-effective solution and determine how the required data will be delivered, and will/canr migr
However, consistent and effective communications lie at the heart of all interoperability so so
ill be required here.

n system architecture (4.7, implemented in an open in-vehicle N\platform, enabl
lity/interconnection with infrastructure based ITS systems and facilities provide an optin
this modular approach, additional functionalities can be progressively-integrated for regulaf
services (4.36), in-vehicle safety, vehicle-infrastructure safety systems, vehicle-vehicle saf
gistics support, route guidance, infotainment, and allowing safer,HM/.

his part of ISO 15638 to impose the way that a jurisdiction (4/24) handles interoperability. How

b-approved (a card manufacturer will have to prove' that its tachograph card is readable by

ibility clearly to the equipment manufacturen/application systems provider. However, as dev
omplex and multi-functional, it may became impossible to know what devices and applica
2) have already been approved. Ongan international perspective, with different jurisdict
g different application services (4.2) and different generations of similar services, the burden on
br/application service provider may_become intolerable and unreasonable. However it may pro
olutions for first generation equipment.

ments for interoperability are-recognised in the ISO 15638 suite of standards deliverables.

nd major step of theISO 15638 suite of standards deliverables to achieve communicat
lity shall be to adopt (via ISO 15628-2, TARV - Common platform parameters using CALN
d flexible appréach to communications. In the technical architecture (4.7) of CALM, transparg
e communications layer and the application layer is provided by a middleware layer. W
beveral wireless media options, CALM offers common management of the network such that
can he\provided without knowledge of the wireless communications media being used,
canbe provided over different media according to the particular situation or as techno

to
its
to
Ate
me

ng
hal
ed

bty

ever

ose
any
ves
ces
tion
jons

the
vide

ons
/) a
ncy
hile
nost
and

ogy

This has the direct advantage that most vehicle-to-infrastructure and vehicle—to-vehicle systems currently
being developed for vehicle safety systems are using the CALM suite of International Standards, therefore
ensuring interoperability of the basic wireless communications between these systems and application
services (4.2) for requlated commercial freight vehicles (4.37).

The second step to achieve interoperability is accomplished by a combination of the three common
commands which shall be as specified in ISO 15638-3 (TARV — Operating requirements, ‘Approval authority’
approval procedures, and enforcement provisions for the providers of regulated services) ‘GET BVD’, GET
CAD’, and ‘GET stored data’, the commands to obtain basic vehicle data (47).” and optional additional
components for core application data (4.17), and to obtain other data stored for the application.
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The third step to achieve interoperability shall be accomplished by the provision for a common specification
(4.40) for basic vehicle data (4.10), and common options for core application data (4.17) specified in ISO 15638-5.

The fourth step to achieve interoperability shall be the core common specifications to provide a number of
regulated application services (4.36) as defined in ISO 15638-6.

The fifth step to achieve interoperability shall be the definition of a consistent standard framework (4.20) to
provide non-regulated application services (4.2) as defined in ISO 15638-7.

The sixth step to achieve interoperability shall be to rely wherever possible to specification (4.40) by reference
to other standards for identification and for commercial vehicles.

12.2 TARV-ROAM ‘“facilities layer’ architecture

12.2.1 General summary of TARV-ROAM provisions
Thig Clause describes and defines how the facilities layer for TARV, within the IS©)15638 suite qf standards
deliyerables, provides an open access, yet secure runtime environment for TARV and other gpplications,
incliiding cooperative vehicle applications, on top of the CALM communications environment.
Thig part of ISO 15638 provides specification (4.40) (and interface to applications) of the:

— |ROAM (Regime for Open Application Management) framework (4.20) and architecture (4.7);
— |ROAM Facilities and management provisions

— Access to CALM network functionality;

— Distributed directory service facilities;

— Access (at facilities layer) to roadside.communications;

— Shared access to an in-vehicle telematics platform;

— Principles for security services (Detailed security provisions shall be as defined in ISO 15638-4);

and|in some circumstances:

— Access to vehicle sensors and actuators.

12.2.2 Acknowledgements

Thig part of~ISO 15638 and the design principles behind it are designed to take advantage |of, and be
compatible “and interoperable with the CVIS FOAM (Cooperative vehicle infrastructure Systems (project) -
ework for Open Application Management) architecture (4.7), and ITS cooperative systems that support

ftiti fcati i fITCi ; = icprinciples of
the CVIS FOAM project deliverable and adapts them to the TARV environment. It acknowledges that CVIS
FOAM is the source of inspiration for much of the specifications within TARV — ROAM specifications. The
authors of this part of 1ISO 15638 recognize and thank the European Commission for supporting the CVIS
project, and particularly the subproject FOAM and for making the results available for public use.

At the time of specifying TARV — ROAM, no formal standards had been written in respect of CVIS FOAM and
so no specifications can be made by reference to an extant standard. For reasons of interoperability and
maintenance, later versions of this part of ISO 15638 may be revised to define sections of this part of
ISO 15638 by reference to approved International Standards as these evolve.

However, in order to maximise security using equipment and systems that may be less sophisticated than
those that eventually ensue for full C-ITS, additional restrictions on the communications allowed in ISO 15638
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series of International Standards may provide less capable communication within the context of TARV, than
will be possible with fully developed C-ITS. However, due to the use of CALM standards, the same ITS-
station/IVS should be capable to support both TARV and full C-ITS applications.

Project specific terms used within the project CVIS are assumed to be proprietary, and to carry some project
specific import, and so have not been used in this part of ISO 15638. Terms used in this part of ISO 15638 are
offered openly and without restraint of intellectual property. However later versions of this part of ISO 15638
may adapt to use terms commonly accepted in approved International Standards that are adopted for similar
subject areas.

Information concerning OSGi® (Open Services Gateway initiative) is acknowledged as being sourced or

adapted fro

12.3 ROAM framework and architecture

12.3.1 ROAM overview
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a foundation and facilitator for the provision, of TARV application services (4.2) in an internati
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rators will be able to rely on their integrated in-vehicle system (4.23) to allow TARVs to ope
bquirements of jurisdictions(4:24) within which they drive their vehicles, and gain advantages 1
erative management of transport safety and efficiency wherever they drive.

cations for regulated-commercial freight vehicles will be implemented according to the regulat
nting jurisdictions-(4:24), and at their discretion. A number of generic and interoperable regul
services (4.36) anethodologies are provided as a toolbox to jurisdictions in 1SO 15638-6 (T4
Applications)<and subsequent parts of ISO 15638 as approved. The methodology to sup
services far\TARVs, and to cooperate/interoperate with the provision of general safety service
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determined in this part of 1ISO 15638, the HMC provides a service gateway that supervises the secure
provision of software and services for TARVs. HMCs manage the provisioning of applications to any
authorised and subscribed user (4.45) via its client system. After it is properly provisioned and installed on the
client system it can enact the application. Mechanisms for flexible software deployment and management are
provided by JAVA®/OSGi® (open services gateway initiative), and the overall framework (4.20) and
architecture is therefore already well proven in use in other domains, such as mobile telephony.

The Architecture (4.7) and context for TARV above the communication layer supports:

— an end-to-end framework (4.20) and run-time environment in which road management and transport safety
applications can be developed, deployed and provisioned;
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an open end-to-end framework supporting CALM vehicle-to-vehicle (V2V), vehicle-to-infrastructure (V2/)
and infrastructure-to-infrastructure (/2/) information and transaction exchange and support of applications

such as tachograph auditing, electronic driver diaries, road use charging etc.;

a secure run-time environment including authentication of data, authorization of users, intrusion

protection;

to supply client side run time environments for both rich JAVA® clients as well as embedded native

clients;

To develop generic open source interface for the cooperative exchange of data between v

hicles and

RO.

Whi
juris
(4.14
app

gen

12.3

Figu

infrastructure (V2I);

To support the operation of both regulated applications (4.35) for TARVs and commercial
applications for TARVS;

To enable TARVs to cooperate with other classes of vehicles in the provisionyof cooperativ
services and applications.

\M supports this framework (4.20) by providing:

exchange and updating of service application components at any' domain in the TARV architeq
product / vendor independence by unified or adaptable middleware components;

common design of structural elements (e.g. data exchange formats, protocol specification
(application program interface)’s and run-time environment);

common design of secure communication invdistributed systems including authentication o
data and authorization of users (jointly within 1ISO 15638-4 specifications);

re-usability of components by generalised access of resources.

e the requirements for regulated commercial freight vehicles are very specific to the d

diction (4.24), and will vary fromione jurisdiction to another, equipped TARVs, in a world of coo
systems, do not operate\ir’ isolation, and the on-board platform designed to support TAR|

ication services (4.36) will~also provide other commercial services to TARVs and interoperate
eral cooperative safety.services for all classes of vehicles.

.2 ROAM OSGi® JAVA® environment
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Figure 14 — TARYV service provision with ROAM identified
(Figure 3 modified)

Please also consult Figure 12 above which illustrates the ITS-station reference architecture (4.7).

ROAM provides that, an OSGi® JAVA® type environment is created (much as on smart phones) on top of the
communication layers provided by CALM (The use of a similar approach to smart phones both builds on the
experience of that sector, and enables commonly available components and software to be used, thus
minimising the risks and costs associated with this methodology).

This involves several ‘layers’.
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12.3.3 ROAM application layers

On the top layer are any applications running on the on-board platform. For TARV these will of course be the
TARV application services (4.2). However, it is logical that for efficiency, the on-board platform will be available
to also carry out other tasks, both non regulated services for TARVs, and other services such as safety
services and information services. These services may be in-vehicle, but may and increasingly will, be
cooperative with other vehicles in a V2V and V2/ environment. The ability for the on-board platform to multi-
task these ‘app’s is enabled by the architecture (4.7) and is made more efficient by the internal sharing of
relevant data. These applications are task specific, and may well commonly use some of the data concept
values created for TARV and available in the data pantry for other applications, and vice versa, data created
for other purposes may be used to support TARV application services. This layer is unsurprisingly called the

‘Applications’ layer.
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yer below these applications is the provision of data for the data pantry. This ‘data provisi
brated by a single application, but by a number of small task specific ‘Facilities;apps’- which a

ry provisioned with up to date data. This data provisioning is envisaged te be carried out by t
5, each of which will service the updating of individual data elements.in the ‘basic vehicle
Cept, and for the ‘core application data (4.17) ° concept where a jurisdiction (4.24) has specified
bpp’ to do this .

by feature of this ‘layering’ is the principal that a particular layer can only communicate with t
r immediately above or below it or to its side. The communication infrastructure is therefore
bpplication by the middleware, and the ‘app’s are separated from the resultant data.

crucial also that the data pantry contains just end>data. The data pantry is accessible to an 4
t has authorisation, but the software app that generated the data is not available to the ag
diction (4.24) wishing access to an app in a commercial vehicle of another country can obtain

home jurisdiction of the vehicle. The internet enables this to be a virtually instantaneous provisi

.5 Providing Apps ‘on the fly’

is way a jurisdiction (4.24) can proyide an app to a vehicle entering its territory, that provides a
ns to determine and ‘pull’ théidata that it has declared that it requires as ‘core data’. Once it h
app it may subsequently replace it with a newer version, but it may not tinker with it on-board t

‘app’ will then seek-to.access the data pantry to obtain the data that it requires and supply
ication service provider, who will provide it to the jurisdiction, having verified their authenticity.

rder to manage-these processes a ‘Host Management Centre’ (HMC) is required both at the
ITS-Station”and in the vehicle IVS (4.23).

OSGi® framework (4.20) provides a comprehensive set of functions to provide and depl
dles \This allows the addition, change or removal of applications software or facility software

bning is not
e generally

I JAVA® ‘applets’, organised as software bundles, that generally busy themselves keeping the data

ne Facilities
data (4.10)
or provided

he adjacent
hidden from

pp, so long
p online. A
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as provided
he vehicle.

that to the

jurisdiction

Dy software
during the

runime’ of the system. It is proposed that ISO 15638-5 will implement JAVA®/OSGI® in such

@ way, that

these runtime system changes can be enacted remotely through the "Host Management Centre" (HMC) and
the corresponding HMC on the associated hosts, without compromising the principles described above.
OSGi® is open specification (4.40) and so will not involve any IPR payments or licenses.

12.3.6 ROAM execution infrastructure

ROAM offers an environment which provides the means to set up the interfaces by providing standard
functionalities. From a ROAM perspective the data is regarded as an arbitrary array of bytes. ROAM will
provide a non-normative application manager that will provide a basic default HM/ to the end user (4.45). It is
based on JAVA® AWT and is completely skin-able (the function can operate dressed in the guise/style most
suited to the application).
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The TARV-ROAM regulated application (4.35) execution infrastructure is based on the OSGI® framework (4.20).
Since the current OSGI® specification (4.40) only provides a binding to the JAVA® platform, the execution
infrastructure is implemented by a set of standard JAVA® APIs, as well as a "JAVA® Virtual Machine" (JVM),
which runs on top of the operating system.

Please note that the dependency from the execution infrastructure on the underlying operating system
constitutes a formal interface between the middleware and the communication infrastructure, where the
communication infrastructure is the provider of the TARV host hardware, including the operating system.

The lifecycle layer provides a lifecycle AP/ to bundles. This AP/ provides a runtime model for bundles and is
used for lifecycle management in TARV. The lifecycle APl defines how bundles are started and stopped as

well as how
APl to allow

The servics
developers,
specificatio
services on
specific neq

A consistent programming model helps bundle developers cope with scalability/issues in many diffe
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differing ha
ensure that
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a management bundle to control the operations of the service platform.

e layer provides a dynamic, concise and consistent programming model for JAVA® bu
simplifying the development and deployment of service bundles by de-coupling’ the serv
1 (4.40) (JAVA® interface) from its implementations. This model allows bundle dgvelopers to bin
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V-ROAM actors and /VS component decomposition

rovides a component decomposition of the TARV IVS (4.23).

vent

hdle
ce's
d to
br a

rent
ose
ces

ork (4.20) allows bundles to select an available implementation at run-time through the framework

ook
4.20)
s or

46

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=12c6f261b9b19dcdb522c2b5ea336c3e

ISO 15638-1:2012(E)

Component View::TARV OBE

TARV-ROAM_Host

On-board
- Jtewa i
TARV_App ]\%Equlp/Sensors
E—l OEM” nlvironments
On-board_
Cooperative_App —/{

@

TARV_ — Gateway_VehicleDatabus
Router
Wireless_Meflium/Media
On-board_
OtherApp
Gateway_Trailer(s)
NativeSystem Q
\‘ TrailerCpmmunications Interface(s)
7 / - - \

ServiceApplication NativeApplication

Figure 15— TARV IVS component decomposition

Thelcomponents of Figure 4,;and TARV-ROAM actors are defined as:

12.3.71 OEM_Environment

Exigting infrastruettre which may exchange data (based on a strict authorization model) with 3 TARV on-
board system.(examples : CAN bus (4.11), trailer identification/communications interface, sensors efc.).

12.3.7.2 TARV-ROAM application service

Application services (4.2) consist of software-components that the TARV-ROAM _serviceplatform ig capable of
dynamically loading, activating, deactivating, updating, and unloading. An application service (4.2) is
transacted by software running on a TARV-ROAM_serviceplatform on a specific TARV host. An application
service (4.2) is the actual instantiation of a service and delivering this service to the user (4.45) or to another
application servic using this software. It may consist of more than one component, each providing part of the
functionality of the overall service.

12.3.7.3 TARV-ROAM certification authority (digital)
(not shown explicitly in Fig 15)

An organization which issues digital certificates for use by other parties. (specifically in the context of
communications security).
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12.3.7.4 TARV-ROAM approval authority (regulatory)
(not shown explicitly in Fig 15)

An organisation (usually independent) which conducts approval (4.4) and ongoing audit (4.8) for TARV ‘Service
providers (4.40)’.

12.3.7.5 TARV-ROAM Communication subsystem/Wireless_Medium/Media

A TARV subsystem mainly compnsmg CALM W|reless routers with the necessary air mterfaces including
software for_ope

Part of the TARV _unit that provides an interface between other extant technology and the TARV,environmgnt.

12.3.7.7 TARV-ROAM_host_platform

A TARV-RQAM_hostplatform is part of the TARV unit that hosts one or more TARV-ROAM _serviceplatfofms.
It can be gquipped with very specialized hardware suited for a specific application domain. The TARV-

ROAM_hodt platform is the software on the TARV-ROAM_host to manage. the execution life-cycl¢ of
application services (4.2).

12.3.7.8 TARV-ROAM_host
(not shown lexplicitly in Fig 15)

A TARV-RQAM_ host is the actor that manages the TARV-ROAM_host platform usually the TARV-RQAM
HMC (Host|Management Centre) operator

12.3.7.9 TARV-ROAM HMC (Host Management Centre) operator
(not shown lexplicitly in Fig 15)

An organizgtion being responsible to run«an*OSGi® ‘Host Management Centre’.

12.3.7.10 TARV-ROAM jurisdiction
(not shown lexplicitly in Fig 15)
A jurisdictign (4.24) is government, road or traffic authority which owns the ‘Regulatory applications (4.35)’. A

jurisdiction pften administers via use of a regulator (4.25) and or a jurisdiction approval authority (which is ngt to
be confused with adigital approval authority).

12.3.7.11 TARV-ROAM native application

A piece of software running on the native system and that needs to interact with the TARV world or that
exposes services to the TARV world.

12.3.7.12 TARV-ROAM native system

A specific part next to the ROAM environment, that is not under the direct control of ROAM itself. The native
environment can be present in separate hardware or it is the native operating system where the ROAM
environment is running on top. TARV-ROAM shall support service applications on the native system. For
example, linkage to the TARV-ROAM environment and remote management shall be supported.
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12.3.7.13 TARV-ROAM roadside system
(not shown explicitly in Fig 15)

A specialization of an OEM_Environment, often installed at roads which may contain a TARV unit (roadside
ITS-station) and which may provide access to roadside sensor data and roadside actuators. Sometimes also
used as a synonym for ‘Roadside Equipment’ (RSE) or ‘Roadside Infrastructure’ (RS/). In instantiation it may
not actually be located at the roadside (for example where the wireless communications medium is satellite
communications, GSM, UMTS or LTE etc.).

12.3.7.14 TARV_router

Par{ of the TARV _unit that is responsible for connecting TARV-ROAM_hosts to the CALM_wirelegs_network. A
TARV _router can function as a mobile router, access router or border router.

12.3.7.15 TARV-ROAM service centre
(nod shown explicitly in Fig 15)

A specialization of an OEM_environment, which forms the back-end infrastructure that an applicgtion service
(4.2)| provider constructs, deploys, and operates additionally to the appli¢ation service. It frequently comprises
rempte server(s) and applications supporting and communicating with-the application service o the TARV

hos;j.

Typlcal specializations of a service centre can be a traffic management centre, a ‘Public Service Agcess Point’
(PSKAP) etc.

12.3.7.16 TARV-ROAM service centre operator
(nod shown explicitly in Fig 15)

An ¢rganization which runs a service centre
12.3.7.17 TARV-ROAM service provider

An prganization responsible fof the creation and delivery of application services (4.2) to service ¢entres and
usefs.

12.3.7.18 TARV_unit/"\TARV_IVS
A TARV_unit isDan IVS (4.23) consisting of one or more TARV-ROAM_hosts, TARV_roufers and/or

TARV _gateways=~A TARV _unit is 'always on' connected to the TARV_network. Thus they can communicate
amangst each other, or with service centres or its control centre.

12.3.7:19 TARV user

(not shown explicitly in Fig 15)

An actor using TARV services. Usually the vehicle operator. This stakeholder identifies who uses the system.
The driver is a subclass of user (4.45) in some systems

12.3.7.20 TARV-ROAM vehicle
(not shown explicitly in Fig 15)
In the context of TARYV, is a regulated commercial vehicle. In TARV-ROAM system terms it is a specialization

of an OEM_Environment, which may contain a TARV unit and which may provide access to vehicle and
sensor data.
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12.4 OSGi® (open services gateway initiative)

12.4.1 OSGi® framework

TARV-ROAM utilises an OSGi® (open services gateway initiative) binding. This binding enables the
interoperability of applications across different client systems and jurisdictions (4.24) by choosing JAVA® as a
common programming language, OSGIi® (open services gateway initiative) as a common framework (4.20),
and defining a set of TARV APIs for the functionalities shared between the application services in the TARV
client system (as defined below).
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This surprisingly simple model has far reaching effects for almost any aspect oNTe softy

t process. ,-b
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has a layered model that is depicted in Figu@%.

Bundles Services

Life Cycle
Execution Environment

A11un23g

Java VM

Native Operating System

Figure 16 — OSGi® layered model
(Source: replicated from OSGI®)

OSGi® specific terms are used as follows:

50

OSGi® Bundles (4.28) - Bundles are the OSGi® components made by the developers.
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OSGI® Services (4.33) - The services layer connects bundles in a dynamic way by offering a publish-find-

bind model for plain old JAVA® objects.
OSGi® Life-cycle (4.30) - The API to install, start, stop, update, and uninstall bundles.
OSGi® Modules (4.31) - The layer that defines how a bundle can import and export code.

OSGi® Security (4.32) - The layer that handles the security aspects.

OSGi® Execution environment (4.29) - Defines what methods and classes are available in a specific

platform
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5e concepts are more extensively explained in the following sections.

.3 Modules
51® is modular. Modularity keeps units (bundles) local and not sharing. In JAVA® terms, a bungle is a JAR
However, where in standard JAVA® everything in a JAR is'\.Completely visiple to all

r JARs, OSGIi® hides everything in that JAR unless explicitly exportéd) A bundle that wants to use

her JAR must explicitly import the parts it needs. By default, there«is_ho sharing. However
ices (4.33) model is about bundles that collaborate.

.4 JAR files

Java Archive (JAR) file format enables the system to,bundle multiple files to be bundles i
ive file. Typically a JAR file contains the class files and auxiliary resources associated with
ications.

JAR file format has the following attributes:

Security: Digitally signed. Authorised useérs can optionally provide software security privilege
precluded.

Decreased download time: applet class files and associated resources can be downloaded t
in a single HTTP transaction.without the need for opening a new connection for each file

File compression.

Packaging for extensions: a means by which functionality can be added to the JAVA® core p
the JAR file format/defines the packaging for extensions.

Package, Sealing: Packages stored in JAR files can be optionally sealed so that the package
version‘censistency.

Package Versioning: A JAR file can hold data about the files it contains, such as vendor
information

the OSGI®

to a single
hpplets and

s otherwise

D a browser

atform, and

can enforce

and version

Portability: The mechanism for handling JAR files is a standard part of the JAVA® platform core API.

12.4.5 OSGIi® services

OSGi® utilises a ‘service registry’. A bundle can create an object and register it with the OSGI® service
registry under one or more interfaces. Other bundles can go to the registry and list all objects that are
registered under a specific interfaces or class.

EXAMPLE A bundle provides an implementation of the DocumentBuilder. When it gets started, it creates an
instance of its DocumentBuilderFactorylmpl class and registers it with the registry under
the DocumentBuilderFactory class. A bundle that needs a DocumentBuilderFactory can go to the registry and ask for all
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available services that extend the DocumentBuilderFactory class. Or a bundle can wait for a specific service to appear and
then get a call back.

An OSGi® bundle can therefore register a service, it can get a service, and it can listen for a service to appear
or disappear. Any number of bundles can register the same service type, and any number of bundles can get
the same service. This is depicted in Figure 17.

Bundle Service

.
E—

Bundle

s
—

Register Get

Listen

Figure 17 — OSGI® service registration process
(Source: OSGIi®)
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12.4.6 OS(

Bundles ar¢ deployed’on an OSGi® framework (4.20), the bundle runtime environment. This is not a contd

like JAVA®

e registration has a set of standard and custom properties that distinguish it from others
filter language is available to select only particular services of interest. Properties can be use
ber service or can play other roles at the application level.

vices (4.33) are dynamic. This means that a bundle can:decide to withdraw its service from
e other bundles are still using this service. Bundles using such a service must then ensure
ger use the service object and drop any referencesdServices bundles can thus be added
d uninstalled on the fly while the other bundles can ‘adapt.

ce dynamics solve the problem of initialization.“OSGi® applications do not require a specific
heir bundles.

registry also enables many specialized APIs to be modelled with the service registry. Not
mplify the overall application, it also means that standard tools can be used to debug. Though
Stry accepts any object as a service, optimally, in order to achieve reuse, registering these obj
Hard) interfaces to decouple-the implementer from the client code.

nce publishes ‘Compendium’ specifications. These specifications define a large numbe
rvices, from a ‘Log Service’ to a ‘Measurement and State specification’ thus obviating the nee
apps.

5i® deployment

and can sh
do not ha

appliecation servers but is a collaborative environment. Bundles run in the same virtual mac

An
d to

the
that
and

start

Dnly
the
bcts

I of
d to

iner
hine
hey

ire code. The framework (4.20) uses the explicit imports and exports to connect the bundles so

standardized. A simple AP/ allows bundles to install, start, stop, and update other bundles, as wél
enumerating the bundles and their service usage. This AP/ is well proven to control OSGI® frameworks.

12.4.7 OSGIi® implementations

) is
| as

The OSGI® specification (4.40) process requires a reference implementation for each specification. At the time
of developing this part of ISO 15638 there are at least four open source implementations of the framework
(4.20) and very many implementations of the OSGi® Services (4.33) provided by the open software sector.

The OSGI® (open services gateway initiative) service platform specifications [Core, Cmpn (4.13)] define an
open standard for a framework (4.20) of services that include software installation, application lifecycle
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management, dynamic code sharing between applications, service lookup, security, resource management,
and functions necessary for remote administration of the gateway.

In the framework (4.20) services are swapped in and out, are dynamically updated, and communicate in a
structured and dependable way with each other. The framework (4.20) provides a rich and structured

development platform for component-based software architectures, and takes advantage of JAVA®'s ability to
download code from the network. (refer to www.osgi.org)

12.4.8 OSGi® high level composite architecture

Figl re 3 above showed the funr‘tinnality of the OSGI® framework (4 20) is divided in the fnllnwing | yers [core]:

— | Security layer;
— |Module layer;
— |Life cycle layer;
— |Servicel layer

— Actual services.

12.4.8.1 Security

For further detail of the ‘security layer’ see ISO 15638-2.

12.4.8.2 Module layer

Thel ‘module layer’ defines a modularization model for JAVA®. It addresses some of the shorjcomings of
JAVA®’s deployment model. The modularization layer has strict rules for sharing JAVA® packages between
bunfdles or hiding packages from other bundles. The module layer can be used without the lif¢ cycle and
seryice layer.

NOTE The life cycle layer provides an AP/ to manage the bundles in the module layer, while the pervice layer
provides a communication model for¢he.bundles.

12.4.8.3 Life cycle layer.
The life cycle layer-provides a life cycle API to bundles. This AP/ provides a runtime model fonl bundles. It
defihes how bundles’are started and stopped as well as how bundles are installed, updated and|uninstalled.

Additionally, it.provides a comprehensive event AP/ to allow a management bundle to control the operations of
the pervice platform. The life cycle layer requires the module layer but the security layer is optional

12.4.8:4" Service layer

The service layer provides a dynamic, concise and consistent programming model for JAVA® bundle
developers, simplifying the development and deployment of service bundles by de-coupling the service’s
specification (4.40) (JAVA® interface) from its implementations. This model allows bundle developers to bind to
services only using their interface specifications. The selection of a specific implementation, optimized for a
specific need or from a specific vendor, can thus be deferred to run-time.

NOTE This assists bundle to developers to cope with scalability issues in many different dimensions — critical
because the Framework (4.20) is intended to run on a variety of devices whose differing hardware characteristics may
affect many aspects of a service implementation. Consistent interfaces insure that the software components can be mixed
and matched and still result in stable systems.
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12.4.8.5 Framework service registry

The framework (4.20) allows bundles to select an available implementation at run-time through the Framework
service registry. Bundles register new services, receive notifications about the state of services, or look up
existing services to adapt to the current capabilities of the device. This aspect of the framework makes an
installed bundle extensible after deployment: new bundles can be installed for added features or existing
bundles can be modified and updated without requiring the system to be restarted.

12.4.8.6 OSGI® interactions

The interactions of the lavers are depicted in Figure 18

Register
unregister

Service

\ 4

Get
Unget

Start

\

Life Cycle

Stop

Bundle

Class load
Module

Execute

P Execution Environment

Figure 18 — Interactions of OSGi® framework layers

12.4.8.7 OSGi® services

An OSGIi® |service is a self-contained component, accessible via a defined service interface. Services|are
essential elements of the OSGi®.framework (4.20). A service consists of at least two parts:

— one or peveral interfaces;
— a class|that implements the interface(s).

The interfage repfesents the functionality of the service (i.e. what it can do). Other services that uge a
particular sTrvice exploit the interface, not on the particular service implementation.

A single interface can have multiple implementations provided by different vendors. For example, the logging
service can store information either locally or remotely.

After a service is published, other services can use it to accomplish their tasks. In order to use a particular
service, other services look up the particular service in the ‘Framework Service Registry’ with a search filter,

obtain a ‘service reference’ and the ‘service object’ corresponding to that reference, use the service, and then
release it. This is called ‘dynamic dependency among services’.

12.4.8.8 OSGi® bundles

To be available to the framework (4.20), a service implementation must be packaged.
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Service implementations are packaged into ‘bundles’. Bundles are essential components of the OSGI®
framework (4.20).

Technically, a bundle is a JAR file that:

— contains the resources that implement zero or more services. These resources may be class files, as well
as other data such as HTML files, help files, icons, native code (e.g. dynamic link library- dll), etc.

— contains a manifest file describing the contents of the JAR file and providing information about the bundle.
This file uses headers to specify parameters that the framework (4.20) needs in order to correctly install
and activate a bundle.

— |contains a special class in the bundle to act as bundle activator. This class acts as a stafting execution
point of the bundle. It declares two methods, start and stop, which are invoked by the~framework (4.20)
during the state transitions of the bundle.

— |can contain optional documentation in the OSGI®-OPT directory of the JAR file or|one of its
subdirectories. This information is not vital to the operation of the bundle.

Durng its lifecycle a bundle is in one of 6 states (see Figure 19):

stm Bundle

install

refresh,
update

INSTALLED

Refresh,update

STARTING

resolye

start

uninstall

RESOLVED ACTIVE

stop

uninstall

UNINSTALLED

Figure 19 — OSGi® Bundle lifecycle state diagram
(source: OSGI®)

STOPPING

12.4.8.8.1 Installed
The bundle has been successfully installed.

12.4.8.8.2 Resolved

All JAVA® classes and/or native code that the bundle needs are available. This state indicates that the bundle
is either ready to be started or has stopped.
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Starting

The bundle is being started, and the bundleactivator.start method has been called and has not yet

returned.

12.4.8.8.4

Stopping

The bundle is being stopped, and the bundleactivator.stop method has been called and has not yet

returned.

12.4.8.8.5

The bundle

12.4.8.8.6

The bundle

12.4.9 Impprting and exporting packages

Bundles in
packages it

A bundle d
headers, arj

The Impor
exported by

The fully qy
packages b

When a bundle has imported a package from(another bundle, this is called a ‘static dependency‘ between

two bundle
needed pag

12410 O
OSGIi® sys

Service’, ‘(
Service’ an

12.4.10.1 L

Active
has successfully started and is running.
Uninstalled

has been uninstalled. It cannot move into another state.

the OSGI® framework (4.20) share JAVA® packages. Each bundle ‘is free to export any of]
contains.

eclares the resources it offers to provide to other bundles using Export-Package man
d declares the resources it needs using Import-Packayge manifest headers.

t-Package manifest header allows a bundle to“tequest access to packages that have 4
other bundles in the OSGIi® environment.

alified package name must be declared in‘the bundle’s Tmport-Package manifest header fd

Lndle needs, except for package names beginning with: JAVA®.

5. A ‘static dependency’ has to be resolved by the framework (4.20) (i.e. a bundle exporting
kage has to be available) before the depending bundle can be started.

SGi® system services
fem services proyide horizontal functions that are necessary in virtually every system. The’

onfiguration_Admin Service’, ‘Device Access Service’, ‘User Admin Service’, IO Conng
I’ Preferences Service’ are examples of OSGIi® system services.

og’service

the

fest

een

r all

the
the

Log
ctor

The logging of information, warnings, debug information or errors is handled through the log service. It
receives log entries and then dispatches these entries to other bundles that subscribed to this information.

12.4.10.2 Configuration admin service

This service provides a flexible and dynamic model to set and get configuration information.
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12.4.10.3 Device access service

‘Device Access’ is the OSGi® mechanism to match a driver to a new device and automatically download a
bundle implementing this driver. This is used for plug and play scenarios.

12.4.10.4 User admin service

This service uses a database with user (4.45) information (private and public) for authentication and
authorization purposes.

12.4
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‘Coinponent Runtime Specification’ can simplify handlingithese dynamic aspects by providing an

dec

12.4
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‘Eve
maq

12.4

F-1+0-51tOcommectorservice

‘IO Connector Service’ implements the CDC/ CLDC javax. microedition.io packageras‘a s
ice allows bundles to provide new and alternative protocol schemes.

.10.6 Preferences service

service provides access to hierarchical database of properties, similar.te the’ Windows Reg
A® Preferences’ class.

.10.7 Component runtime

dynamic nature of services -- they can come and go at.any time -- makes writing software

aration of the dependencies.

.10.7.1 Deployment admin

ides a secondary format: the deployment package. ‘Deployment Packages’ can combine b
rary resources into a single deliverable that can be installed and uninstalled. A comprehensi
urce processors allows user code to extend the resource types.

.10.8 Event admin

y OSGi® events-have specific typed interfaces, making it hard to receive and filter events gen
nt Admin’ provides such a generic, topic-based event mechanism. The specification (4.
ping for all existing framework (4.20) and service events.

.10¢9VApplication admin

Brvice. This

istry’ or the

harder. The
XML based

primary deployment format for OSGi®is the bundle, which is a JAR/ZIP file. The ‘Deployment Admin’

undles with
e model of

rically. The
¥0) includes

The OSGi® bundle model is different from the typical desktop or mobile phone application model that relies on
starting and stopping applications. The ‘Application Admin’ prescribes such a traditional application model and
its required management infrastructure.

12.4.11 Further information on OSGI®

Further information on OSGI® can be obtained from www.osgi.org
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12.5 TARV-ROAM layered architecture and the role of OSGIi®

12.5.1 TARV layered architecture

Figure 20 provides a TARV-ROAM layered architecture (4.7) and the role of OSGI®.
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Figure 20 — TARV-ROAM Layered Architecture and the role of OSGi®
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12.5.2 High level elaboration of TARV-ROAM communication architecture

Figure 21 provides a high level UML (4.42) elaboration of the TARV-ROAM communication architecture (4.7).

‘ Ud TARV ROAM vehicle and roadside system related use cases/

User,
OtherApplicationServicesforTARVs ‘ ‘ TARVRegulatedApplications ‘ CooperativelTSApplications ‘
Host Host Host
Management Centre (HMC) Management Centre (HMC) Management Centre (HMC)

ITS_Facilities

Host

Management Centre (HMC)

ITSNetwork&Transport ‘

ITS
Management

ITSCommunicationsAccessMedia

/1 s

<<realize>> <<re‘a|ize>>
e

Figure 21 —UML representation of TARV-ROAM communication diagram

Within TARV the media access shall be handled by CALM (See ISO 15638-2). The facilities layer shall be
accessed via ROAM, and the applications themselves are run in the OSGi® (open services gatewfay initiative.
Sed 12.3 & 124)L TARV-ROAM environment. Deployment options shall be in accordance with TSI TS 102
665| which defines various deployment options using this abstracted stack, and the interested reader is
direfted to'those documentations for further information.

Intefraitient connectivity is inherent in radio-based systems. Applications shall NOT assume that bgcause data
has been passed 1o the communications subsystem that it has been received at the 1ar end of the link. This
part of ISO 15638 is designed to use acknowledgements as far as possible. However, buffering and other
techniques may be required, and such techniques are left to product design and are not specified in this part
of ISO 15638.

Application support is defined by ETSI ITS as existing in the facility layer and these facilities will generally be
provided by ROAM and/or third party components. Within this layer will also reside generic facilities such as
the’ Local Dynamic Map’ (LDM), ‘Human/Machine Interface (HMI/) Support’, ‘Discovery’, ‘Services
Management’, ‘Priority Management’, ‘Message Queuing’ and ‘SOA (service oriented architecture) protocol
support.
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12.5.3 TARV-ROAM service platform components

Figure 22 shows a UML (4.42) view of TARV-ROAM service platform components.

Id 15638-5 TARV-ROAM Service Platform Components ) %

ROAM:: Service Platform Components

Application Manager % Host Management Centre (HMC) %

Data Pantry % Apps Library %

Local Device Tree % Distributed Directory
Service Client

Identity Manager Authorisation Authentication Local % Broadcast %
Broker Broker Dynamic Map Manageg
Secure Secure % Standard OSGi % Management
Module Communications Services Agent
0SGi Framework g
Execution Environment %

@ CALM Networking g

CALM
Management

CALM Communications Router %

Figure 22 — TARV-ROAM service platform components

The compopents of-Eigure 22 are defined as:

12.5.3.1 (QSGi® application manager

Part of the OSGIi® _serviceplatform that provides a basic HMI to a TARV user (4.45).

12.5.3.2 OSGi® authentication broker

Part of the OSGI®_serviceplatform providing access to distributed authentication services. The distributed
authentication service has to facilitate the use of single sign-on.

12.5.3.3 OSGIi® authorization broker

Part of the OSGIi®_serviceplatform providing access to distributed authorization services.
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12.5.3.4 OSGi® data distribution service (DDS) client

Part of the OSGI®_serviceplatform responsible for providing access to the distributed directory service
functionality.

12.5.3.5 OSGIi® execution environment

Part of the OSGI® _serviceplatform responsible for providing a complete execution environment for OSGI®
applications.

12.5-3-6—OSGi®-frameworike

Par{ of the OSGI® _serviceplatform, responsible for providing class loading facilities, life cycle mpanagement
and|for maintaining a (local) ‘service registry’. The OSGi® framework is represented as thesystern bundle.

12.9.3.7 OSGi® identity manager

Par{ of the OSGI®_serviceplatform responsible for storing and leasing pseudonyms to an application service.

12.8.3.8 OSGI® local data tree

Par{ of the OSGIi®_serviceplatform responsible for providing access to local device sensors arnd actuators
through a tree structure.

12.8.3.9 OSGi® local dynamic map
Par{ of the OSGI®_serviceplatform responsible for providing access to the OSGI®_localdynamicnap (LDM).

The| LDM is a concept representing the traffic situation on the road network in the vicinity of thg TARV IVS
(4.29) (to be further defined later in C-ITS standards):

12.4.3.10 OSGi® management agent

Par{ of the OSGI®_serviceplatform that provides support for remote management. In certain| cases, the
marnagement agent can be part of the:OSGIi® framework.

12.9.3.11 OSGi® secure communication
Par{ of the OSGI® _serviceplatform responsible for providing secure communication services.

12.9.3.12 OSGi® secure module

Par{ of the OSGI® _serviceplatform used for tamper (4.41) evident operations, e.g. on cryptographic keys or
sensitive data. It can provide the cryptographic functionalities required for secret and public key opérations.

12.5 0 i® standard services

Part of the OSGi®_serviceplatform providing the standard OSGIi® framework, system, protocol and other
services.

12.6 Host management centre (HMC)

The ‘Host Management Centre’ (HMC) is an extension to standard OSGi®. The HMC is the central point for
TARV-ROAM management of TARV applications executing on the TARV-ROAM host. HMC enables remote
management of vehicle applications by a trusted party. It is compatible with the development of an HMC
concept by the project CVIS and is based on OSGi® MEG. The provisioning protocol is based on the OMA-
DM protocol (Open Mobile Alliance — Device Management). See Figure 23 below.

© 1SO 2012 — Al rights reserved 61


https://standardsiso.com/api/?name=12c6f261b9b19dcdb522c2b5ea336c3e

ISO 15638-1:2012(E)

The HMC provides two fundamental services:
— Service deployment - makes a service available in a TARV-ROAM system via a host management centre.

— Service provisioning - handles life cycle management of OSGI® based applications using remote
management mechanisms, i.e. install (download), start, stop, update etc.

Limited support of native management is provided.

‘Service Centres’ provide applications to the HMC; the HMC is responsible for verification of the software and
deployment on to the vehicle platform. Due to the potential amount of programs, this verification is automated.
EXAMPLE Vehicle applications may need additional services from the internet. For example, a traffic infermation
application hps a local component on the vehicle that informs the driver that updated traffic conditions can be downloaded;
these additiopal services are also provided by a service centre.
New applicptions are required to pass verification by the HMC before they can be deployed. The vehicle

platform enforces service or user (4.45) specific policies that cannot be enforced at verification time (e.g. |nter
application pommunication).

Software
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Applications
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TARV-ROAM Host via the Host
Management Centre and the
management agent in the client

Figure 23 — HMC role in deployment and provisioning

The serveriside HMC can be installed on an arbitrary server running UNIX® and JAVA®. The HMC Jalso
requires thg PostgreSQL database to be installed (available as open source from http://www.postgresql.org).

NOTE PostgreSQL is a powerful, open source object-relational database system. It has more than 15 years of active
development and a proven architecture (4.7). It runs on all major operating systems, including LINUX®, UNIX® (AlX, BSD,
HP-UX, SGI IRIX, Mac OS X, Solaris, Tru64), and Windows. It is fully ACID compliant, has full support for foreign keys,
joins, views, triggers, and stored procedures (in multiple languages). It includes most SQL:2008 data types, including
INTEGER, NUMERIC, BOOLEAN, CHAR, VARCHAR, DATE, INTERVAL, and TIMESTAMP. It also supports storage of
binary large objects, including pictures, sounds, or video. It has native programming interfaces for C/C++, JAVA®, .Net,
Perl, Python, Ruby, Tcl, ODBC, among others.

An enterprise class database, PostgreSQL boasts sophisticated features such as multi-version concurrency
control (MVCC), point in time recovery, tablespaces, asynchronous replication, nested transactions
(savepoints), online/hot backups, a sophisticated query planner/optimizer, and write ahead logging for fault
tolerance. It supports international character sets, multibyte character encodings, Unicode, and it is locale-
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aware for sorting, case-sensitivity, and formatting. It is highly scalable both in the quantity of data it can
manage and in the number of concurrent users it can accommodate.

Limit Value
Maximum Database Size Unlimited
Maximum Table Size 32TB
Maximum Row Size 1.6 TB
Maximum Field Size 1GB

Maxtmurm Rows per Tabte Oniimited
Maximum Columns per Table 250 - 1600 depending on column types

Maximum Indexes per Table Unlimited

12.7 Local data tree (LDT)

12.17.1 General framework and architecture

Thellocal data tree (LDT) provides a uniform view of the data associated\with any vehicle and provjdes what is
calléd ‘Basic vehicle data (4.10) (BVD) throughout the ISO 15638 suife of standards deliverables.

Twq local data trees are defined separately within the ISO 15638 suite of standards deliverables. One (TARV
LDT) in respect of TARV data that is specific to the application, the other (C-ITS LDT) in respedt of general
veh|cle data that may be used in a wider range of applications across all classes of vehicle, for[example in
cooperative safety systems. Because of the cooperativesnature of the C-ITS (4.14) LDT, this secpnd class is
deliberately identical to the CVIS project FOAM ‘local device tree’ (CVIS project ‘local device trge’ = 15638
TARV C-ITS ‘local data tree’), and therefore compatible/interoperable with any applications/stanglards which
becpme based upon it. The first tree is specific to-TARV and commercial vehicle applications.

The| behaviour of the management and update of the two local data trees are deliberately identicpl, although
access rights are different.

itecturally, the two ‘trees’ could.be considered to be two ‘branches’ of a single class of data olyjects called
¢’. However, in order to ease migration and simplify the introduction and use of cooperative systems for all
ses of vehicles, without requiring modified provisioning, update and access for these systems if they are to
work in TARVs, they are treated separately within ISO 15638, and therefore described as two ingtances of a
s called ‘local data tree”. There is some limited data duplication as a result, but it enables the|C-ITS (4.14)
LDT to be defined by reference and there is no great volume of data duplication as a consequenge. This will
the easy integration and take up of cooperative ITS (4.14) systems as they are developed, yithout their
neefl for a speciakvariant to need to be developed to be able to work in TARVS, or for the TARV specifications
and| LDT needing to be revised as the C-ITS (4.14) LDT becomes modified. At the same time, the two tree

instantiatiof of cooperative ITS (4.14) systems for all classes of vehicles (which in many cases is likely to be a
mugh/more protracted progress), without slowing the progress of instantiation o blications. It

ITOW C 10T Cata pPro O gropaa OU OCG gTO

The local data trees are organized in a tree structure. The means of provisioning both local data trees follows
the same architecture (4.7) and will just use different ‘apps’ placed in the on-board ‘app’ library for their update.

The C-ITS (4.14) vehicle local data tree (called a local device tree within CVIS) is extensible.

Local data trees allow:
— To manage the device database (discover, expand or delete database elements) locally.

— To have different access rights for the TARV LDT and C-ITS (4.14) LDT, but in a manner that is easy to
implement.
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— To have different provisioning timings, and if necessary criteria, between the TARV LDT and C-ITS (4.14)
LDT, while remaining within the same architecture (4.7) and interoperabilities.

— Optional: To manage or access the device database from a remote server by using the OMA device
management specification (4.40).

Some use cases identified for a local data tree APl are shown in Figure 24.

ﬂ

—_— Introspect
status
elements
\
\

\
Local Client

\
Remote Client <<intlude>>

Request status
element value
notification

Execute
status
command

\

Manage
status
elefents

Z.
7/
_ provisioning
Zinclude>:

Vehicle
Interface

Local Vehicle
Information Provider

Figure 24 — Data/device tree use cases
(source: adapted from CVIS)

In obtaining data.fora data tree, it is significant, that, in addition to data calculated within TARV, data wi|l be
required frgm thetvehicle, and the coding schema of status information generated by electronic control ynits
and sensors ‘is)likely to be proprietary. Therefore it will probably not be possible to harmonize all this acfoss
vehicle manufacturers. However, it is believed that, it a common set of status elements with status information
of a defined type, can be specified at an application level, proprietary systems will be prepared in many cases
to provide the data in that format, which will enable a vehicle configuration independent access for TARV,
safety related and other applications. This is expected to be a greater problem for provisioning the C-ITS (4.14)
local data tree than the TARV local data tree.

Data, even where agreed and interoperable, can also appear or disappear dynamically, e.g. a GPS (4.22)
/GNSS (4.21) -sensor could be plugged in or unplugged from the client system. The interface has to provide a
mechanism to handle this dynamic behaviour.

It shall also be a basic assumption that the same information will not be available in all vehicles. This implies

that a discovery mechanism shall be supported which enables the client application to look up the available
status items.
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The set of status elements can be accessed remotely, e.g. from a backend server by using the OMA device

management specification (4.40).

Figure 25 provides a view of the component architecture (4.7) of a DMT using the OSGI® OMA device

management specification.

Remote Manager F——-——-—————————————5 Remote Protocol Adapter
% - _%_

0SGI OMA
Device
Management

==

DMTAdmin [~ ~""7"777 >

Dm{DataPlugin

VehicleDataPlugin

Vehiclg¢TreePlugin

DmtExecPlugin

VehicleExecPlugin

VehicleAdmin

% _____________ N
VehicleTree :

VehicleTreePlugin

GNSSTreePlugin

ManufacturerDataTreePlugin

See

Thig

CANdataProvider

CAN Bus

MOST Bus

(Source :0SGi®)

www.OSGi.org for details of how this can be achieved in greater detail.

VehicleTlreePlugin

BoardcomputerTreePlugin

MOSTdataProvider

Figure 25 — OSGi® OMA device management tree

altows entities like a TARV-ROAM host management centre or an application service (4.2)

free

provider to

access status element Information.

12.7.2 LDT actors

There are three principle actors involved with a local data tree:

Local client

A software component running on the client system that wants to access device status elements.

The local client could represent a front-end component of an application service.
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Local d

evice information provider

database and the mapping of the device data to this structure.

Remote client

Provides software components that contains information about the structure of the status element

— A software component running on the backend server that wants to access or manage device status
elements.

12-7-3 LDT ﬂdlll;ll :ﬂycl

The local d
and providg

The LDT 2
different ‘L[
the method
LDT APl im

If a client wj
the node it
access, and

The data m
or many so
status elem

If a client w
tree plug-in
appropriate
node (its ro

12.7.4 LDT| admin interface

The LDT A
LDT Admirp
structure, u

bta tree admin layer organizes the sensor data represented by status elements in a treg strug
s the appropriate meta information.

dmin stores access rights functionally. Information concerning access rights.'is provided
DT plug-ins’ (see below), responsible for the appropriate sub-nodes. AP/ clients_may execute
5 allowed for their UserID in the access list. The exact rights management.is dependent on
plementation.

needs to access. It is also possible for clients to provide any<path above the one they nee|
then using the API methods to access the sub nodes, reach_that required.

apping (raw-data to tree-node) and tree structure creation functionality is distributed between
-called ‘LDT plug-ins’. Each LDT plug-in is responsible“for the structure and the mapping of
ents of its sub tree nodes.

interface in the OSGI® service registry. At-this point the LDT admin is notified and creates
sub node for the plug-in in the data tree{_The LDT plug-in receives then the newly created
bt node) and creates its own structure.

Hdmin interface is the entry ppint for applications accessing device data from the tree. Using
, an application may request the tree node, providing its path. As in a typical tree-like
5ing the AP/, nodes can be accessed by calling the getChildNode method.

12.7.5 LD

plug-ins

ture

by
DNnly
the

shes to access status element in the tree, it shall first provide its Usker 1D (string), and the path to

d to

one
the

ishes to extend or change the tree structure and perform the data mapping, it shall first register a

the
sub

the
Jata

the
this

LDT plug-ins are respensible for organizing the status elements into a tree structure. Each plug-in containg
necessary mapping‘information for its sub tree structure and the status element names, which it maps on
structure. Lp  A@min is responsible to provide each plug-in with its root node instance.

The root nade C
root node, the plug -in can extend the tree accordlng the speC|f|c mapplng logic |t prowdes

12.7.6 Data providers layer
The data providers layer offers a “flat” data container, which handles references to all of the status elements.

Data providers store no information about matching their data into a structure. The status element value at this
level is accessed using a cell Id.

In order to access data, clients have to access the appropriate cell Id data container, and the layer
provides them with a so-called “Cel1-object®, which encapsulates the status element value.
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The layer provides also mechanisms for sending messages for changing status element values using the
underlying device bus.

12.7.7 Corehandler

The corehandler module acts as a broker, which forwards the data between the Cel1Provider modules

and

the clients requesting data.

12.7.8 CellProvider

ThercetrProvider—modute—provides—the—access—to—the—towest iayclo ofthre—device—sensons interface.
Modules implementing the Cel1lProvider interface are responsible for translating the specificdevice data
conling from a device bus into an abstract bus independent format (the so-called “cells”) and\vice-yersa (a cell
objgct to a specific bus format).

12.1.9 LDTNode

The| ZDTNode represents a single node in the data tree. Internal device nodes*have properties [(meta-data)
assgpciated with it; leaf nodes are representing status elements contaiping’ a status element |value. It is
possible to traverse the whole tree, using the root node and the getChid drénNodes () method. LDT Admin
is rgsponsible to provide the API clients, requesting a node with a LDTNode.

12.7

Diffgrent clients have different access rights for the node.

This
(4.44
LDT]

The
Usq
the
The
met
detd

12.7

API
ider
pro
righ
with

.10 Access control

holds reference to a proxy, and there are diffefent proxies for the different users, all pointing
[Node.

configuration of each proxy for theldifferent users or user (4.45) types is achieved ug
rAdmin. The LDTAdmin defines therdsers and roles, and the relations between them, and

role of the proxy is to make aypermission check (using the UseraAdmin for example) before
hod of the LDTNode. Thecrelation Proxy - LDTNode is 0 or more to 1. (See OSGI® Use

ils www.osgi.org).

.11 LDTAdmin

tifier (URI) 1#:43) in the data tree. Based on the user 1D, the LDTAdmin implementation is re
ide clients with different implementations of the ZLDTNode interface, i.e. for user 7Ds with diffe
s there:must be different method access. This is achieved by wrapping each LDTNode imp
another class, also implementing the tree interface, and support different instances of the wra

can be achieved by different proxy instances to the same LDINode for different users. Thuis, the user

o the same

ing OSGI®
he plug-ins

mapping between the roles and the.concrete permissions at node level for the different nodes they provide.

executing a
rAdmin for

clients use thisvinterface in order to request access to a certain node with a certain unifoqm resource

Eponsible to
rent access
ementation
pper for the

diffe

rént users of the API.

12.7.12 LDTNodeValuelListener

A node leaf contains a value of the status element in the form of a cell object, which encapsulates the raw
value. In the event that a client wishes to update the value of a status element, it shall first register as a
listener and receive the updated values.

12.7.13 LDTPlugin

Modules containing information about the structure of a sub tree and the mapping between the structure and
the status elements must implement the LDTPlugin interface and register it as an OSGI® service. Thus
they provide the ZDTAdmin service with information about the absolute path to their root, and will receive their
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root node as a LDTNode instance. After the LDTAdmin creates the tree plug-in root node, and passes it to

the plug-in,

the plug-in has the opportunity to create its tree structure upon its own root node.

12.7.14 Device node command

If an API client to wants to execute a method (for example set value) on a certain node, it shall provide it with

a Device

NodeCommand, containing the name of the methods and the parameters.

Invoking a

DeviceNodeCommand (in case such is supported) which normally causes the data providers layer to
establish communication to the appropriate device node, accessible over a device bus.

12.715 (| Trdter

Using the QSGI® data providers entry point interface (OSGIi® service), clients may register listeners,yreq
and send c¢lls.

12.7.16 CellProvider

Each statug elements provider shall register a CellProvider interface in order to provide it cells to
LDTAdmin,| and to those clients, which execute the getCell () method of the ZDTNode interface.

CellProvi

implementing the CellProvider interface are responsible for translating the specific device data cor

from a dev
specific bug

The interfa

requesting and creating a cell.

12.717 (|

Provides a

With the m

will not us¢ the cell instance after the notify’ method returns, and thus the appropriate CellProvi

module can
in cases of
the cell inst

NOTE )
CAN device
garbage coll

ell listener

der module provides the access to the lowest layers of the device“sensors interface. Mod

ce bus into an abstract bus independent format (the “cells”’)~and vice-versa (a cell object
format).

e provides information about the identification(s) of thecell, for adding and removing a listg

istener interface for receiving cell updates.
bthod “usesCellAfterNotify” thelistener has the possibility to provide the information th
reuse the instance of this cell.\This option shall be used only in order to save instances genera
very frequent update of the _status, and only when the listener implementation really does not

bnce after returning from the handleCell () method in order to avoid conflicts.

he reason for allowing-this technique is the CVIS project experience with reading some data provided
bus, which is updated intensively. Creating a new object for each status update turns the virtual mad

lest

the
The
ules
hing
0 a

ner,

at it
der
tion
use

by a
hine

betor active permanent to almost 100%, which slows down the performance of the whole virtual machine.
Reusing inst@nces in the same scenario speeds up the performance significantly.

12.7.18 Cgll
A cell is an pbstract basic class for the different data containers.
12.7.19 Data cell

This is probably the most used data container in the LDT API. It contains the physical value of the status data.

12.7.20 C

omplex cell

These are device status elements, which contain more than one value.

An example for such a status element is the GNSS (4.21) position. The position contains longitude, latitude,
and height. A position measurement (current position) could also contain current heading and current speed.
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An update for change in the position must be effected simultaneously, and notification to clients shall be of the
whole set of data, not individual elements. This is identified as complex data and the element representing this
data according to the current architecture (4.7) is the ComplexCell. The ComplexCell is a container for data
cells, i.e. each of the elements part of the complex data, is represented by a cell. Cells in the complex data

cell

12.7.21

are accessed by their name or by their index.

String descriptor

Represents string status value. Such a status value could be the VIN, or registration number of a vehicle.

12.7
A n
obje
EXA

erro

Mat
will
dist

always coercing the result to the simplest form. S.

Errd
erro

Mea
perf

12.7

Rep
Sta

12.7

State object can be requested for each StateDataCell value. State objects are optional, and 3

inst
spe

12.7

Use
met]

easurement object can be requested for each status value, represented as a data cell. 'M
cts are part of the OSGI® specification (4.40).

MPLE A measurement object is used to maintain the joining of value, error, unit and)fime-stamp. T
are represented as doubles and time is measured in milliseconds since midnight, January~1, 1970 UTC.

pccur when two measurements are used in an incompatible way e.g.fwhen a speed (m/s) is
hnce (m). The measurement class correctly tracks changes in uhit“*during multiplication a

rs in the measurement class are absolute errors. Actual values are required to fall in the ran
r 95% .

surement objects are optional and not used instgad of the DataCell, but in addition
prmance.

.23 StateDataCell

resents a discrete status value. The AP/ allows an OSGI® state object to be created from
teDataCell value.

.24 State

pad, but additional to (the' StateDataCells for performance reasons. State objects are part of
Cification (4.40).

.25 Remotémethod cell

d for sending a message, or in the case that the device has the necessary intelligence, also fq
hods temotely. Because the message format is dependent on the device bus, it is impossible

clie
the

r[ts torequest the RemoteMethodCell. In order for a client to send a message to a device uni

basurement

he value and

nematical methods shall be provided that correctly calculate taking the error into account. A rintime error

added to a
nd division,

he value +/-

to improve

the current

re not used
the OSGI®

r executing
for the AP/
it shall use

12.8 TARV supported LDTs

This version of TARV supports two LDT essential data concepts

1) TARV LDT,;

2) C-ITSLDT.

The TARV LDT essential data is focussed to the specific requirements for regulated commercial freight
vehicles.
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The C-ITS (4.14) (co-operative vehicle systems) LDT essential data is focussed to the requirements for
cooperative vehicle systems for all classes of vehicle, and is safety application centric.

Figure 26 provides a representation of the C-ITS (4.14) local data tree.

Speed

Lights

! Wipers

—‘ Vehicleldentity

Rainintensity

| Temperature
—‘ VehicleStatus
—‘ VehicleConfig
EBM

LR

ACC

FMS

Breakdown

Timestamp

Figure 26 — C-ITS local data tree

The content of the C-ITS ,414) local data tree may be revised by subsequent International Standardg for
cooperative vehicle systems: This can be easily achieved by installing a revised ‘app’ in the on-board ‘Rpp
library. The|lexample used-above is that used for project CVIS.

Figure 27 shows the TARV LDT.
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12.9 Distributed directory service (DDS)
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— Data Control  +—
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| | Timeand L Dgta
Timestamp

Figure 27 —TARV-ROAM local data tree

‘distributed directory service (DDS).pfovides a discovery function for TARV and C-ITS (4.14) syf
ides ‘Yellow Pages’ capability to the)system.

DDS allows applications to.search for other applications based on predetermined criteria.

MPLE It may seek to,identify what ‘apps’ are available from roadside or other vehicles in the specif
. In the case of TARV/-this'facility can be used to find the core data requirements of the local jurisdictio
vehicle class. It could-be used to instigate management procedures for dangerous or notified freight
hate automated customs clearance etc.

hiled operation of the distributed directory service shall be by reference to a (yet to be
berative vehicle system standard for the distributed directory service.

10-_Typical use case examples

stems. This

c geographic
) (4.24) for its
passage, or

published)

Figures 28 to 31 provide some typical use case examples.
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Ud 15638-5 Remote management related use cases

Application update in

lien m:
client systems -

N ApplicationService /

HostManagementCentre (HMC)

NativeApplication

Configuration
information on native
system

NativeSystem

Figure 28 — TARV - ROAM remote management related use cases

Ud TARV ROAM vehicle and roadside system related use cases/

ApplicationServiceProvider

RoadsideSystem

ApplicationService

Access to
roadside system
services

Access to vehicle
data and sensors

TARVvehicle

User

Figure 29 — TARV - ROAM vehicle and roadside system related use cases
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‘ Ud TARV ROAM V2V related use cases

)

Connectingvehicle

\

ConnectingVehicle ApplicationService

ApplicationService

Access connecting
vehicle system

services

: 7

Access to vehicle
data and sensors

TARVvehicle

—

User

Figure 30 — TARV — ROAM V2V system related use cases

Althpugh high level and architecture (4.7) aspects,of security are included in ROAM, detai
proyisions are specified in 1ISO 15638-4. The high-level security aspects can be envisaged 3
Figyre 31.
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Ud TARV — ROAM High level security use cases

:

Q Public Key
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deployment )\

Privacy and
liability aspects

4

ApprovalAuthority Jurisdiction

13 Priva

13.1 Geng¢ral issues of privacy
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what driver
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drivers assé¢nt to_this*in the contract is obtained. The details of such provisions are outside the scope of

part of ISO

/
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™~ ServiceApplication |

Trustworthy
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egulated application

service provider
e, 7
cooperative /
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User with other
\‘\\\:-;gplicationsr,l/

Figure 31 — TARV - ROAM High level security level use cases

Cy issues

privacy are lesssensitive in the case of TARV than for non commercial applications.

ed that users-address issues of privacy in their employment contracts with drivers, making ex
related data,(both direct and indirect) will be collected and used and the circumstances in w
ill be useéd)'and declaring any third parties which may have access to such data; and that

15638

It is
blicit
hich
the
this

13.2 Personal privacy

Personal privacy protection shall be protected in accordance with the local data privacy regulations applicable
within any jurisdiction (4.24) and shall respect International privacy regulations, which can be found in ISO TR
12859 (Data privacy in ITS service provision).

Jurisdictions (4.24) may impose regulation and audit (4.8) to protect personal privacy. Such measures are not
defined within this part of ISO 15638. For the international requirements for personal privacy protection in ITS
systems the reader is directed to ISO TR 12859 (Data privacy in ITS service provision).
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Jurisdictions (4.24) shall keep private and shall not make public, nor available to any other enterprise or
organisation, any data collected via TARV, except in the fulfiiment of local regulation within the jurisdiction.

The general provisions for the protection of privacy within cooperative ITS (4.14) systems shall be provided,

and

is provided, via ISO 15638-2.

13.4 Communications privacy

Add
and

13.

In 1

shabled-w spartoflsO-15638;
ITS systems shall be provided, and is

in for th
15638-2.

privacy within cooperative
15638-2 provides:

location privacy (outside of TARV service provision);
anonymity against unauthorized parties;

Preservation of resolvable pseudonymity for security reasons;
accountability and non-repudiation.

itionally, the privacy of commercially sensitive data transmitted over wireless networks shall b,
is protected via the provisions of ISO 15638-2. (see ISO\15638-2)

b TARV-ROAM privacy

pspect of TARV-ROAM, at the time of developing this part of ISO 15638 there are no

Stapdards than can enable this part of ISO*15638 to provide a specification (4.40) simply by ref

refe
pub
RO,
RO,

RO.

RO.

renced International Standard. Until. sueh an International Standard for cooperative ITS (4.14

AM-PRIVACY-0001 Privacy\and liability: the TARV infrastructure shall contain flexible ops

capability to allow for monitoring and strict partitioning.
\M-PRIVACY-0002 PKI deployment: TARV deployment enablers shall define the conditig
PKI deployment.
\M-PRIVACY~0003 User (4.76) authentication: the TARV client system shall provid
authentication capability.

ished, the following privacy aspects shall be taken into consideration in any TARYV instantiation.

the general
brovided via

e protected,

nternational
erence to a
systems is

pration data

ns (4.16) for

a)
-

end-user

A\M-PRIVACY-0004  Single sign-on (SSO): the TARV infrastructure shall provide SSO. H

ce a single

e
authentication of en end-user (4.45) to the client system is suffic]ent to use

subscribed services offered by (in general different) service providers (4 40).

ROAM-PRIVACY-0005

ROAM-PRIVACY-0006

ROAM-PRIVACY-0007

stakeholders can share data only in a trusted manner.

authenticated communication.

shall be met.
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Circle of trust: the TARV infrastructure shall ensure that different business

Scalable trusted communication: the TARV infrastructure shall support scalable

V2V | V2I authentication: real-time constraint for authentication and communication
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ROAM-PRIVACY-0008

ROAM-PRIVACY-0009

ROAM-PRIVACY-0010

ROAM-PRIVACY-0011

ROAM-PRI

ROAM-PRI

ROAM-PRI

ROAM-PRI

ROAM-PRI

ROAM-PRI

ROAM-PRI

ROAM-PRI

Trusted execution: the TARV client system shall ensure separation of executions
assets (i.e. an external application cannot access other application data) including

protection of certificates.

Resources management: The TARYV client system shall ensure that no application

can use more resources (e.g. CPU, memory, ...) than declared ahead.

Resources declaration: TARV applications must declare resources needed in

advance of any specific transaction.

Trusted update: the TARV client system shall ensure that only trusted components

VACY-0012

VACY-0013

VACY-0014

VACY-0015

VACY-0016

VACY-0017

VACY-0018

VACY-0019

are downloaded, and that applications are guaranteed some level of execution (to

prevent from denial of service).

Trusted policy management: the TARV infrastructure shall ensure that“execy
platforms support features to (1) decide policies, (2) enforce policies, and
enforce policies in a protected way.

Assurance of integrity: ROAM shall provide a mechanism-to assure the integri
communicated messages between TARV nodes.

Assurance of confidentiality: ROAM shall providea mechanism to assure
confidentiality of communicated messages betwéen TARV nodes.

Broadcast support: ROAM shall provide.:a mechanism to distribute informa

ting
(3)

y of

the

tion

through a broadcast medium in such a manner that it can only be read/deciph¢red

by authorised clients.

Application management: ROAM-shall intermediate between the different T,
applications that request access to the HMI in a way that road safety is
compromised.

Communication with. external applications The vehicle interface shall guara
secure communications with external applications introducing approp
mechanisms (firewall).

RE-Identification: ROAM shall provide a mechanism to identify communics
partners far’a certain time interval without violating privacy requirements. This ¢
suppoft to individually communicate between the same partners during the
interval without revealing more details about its identities.

Vehicle Identification: ROAM shall provide a mechanism for applications to
identifications which safeguard personal privacy needs on one hand side but 3
data sharing for applications on basis of a general profile (e.g. vehicle type, d
category, temporary unique /D for a given maximum duration).

\RV
not

htee
iate

tion
hall
ime

use
llow
iver

14 Quality of service requirements

This part of ISO 15638 contains no specific requirements concerning quality of service. Such aspects will be
determined by a jurisdiction (4.24) as part of its specification (4.40) for any particular regulated application
service (4.36).

15 Test requirements

There are no test requirements within this part of ISO 15638.
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Marking, labelling and packaging

This part of ISO 15638 has no specific requirements for marking labelling or packaging. However, where the
privacy of an individual may potentially or actually compromised by any instantiation based on the ISO 15638
family of standards, the contracting parties shall make such risk explicity known to the implementing
jurisdiction (4.24) and shall abide by the privacy laws and regulations of the implementing jurisdiction and shall
mark up or label any contracts specifically and explicitly drawing attention to any loss of privacy and
precautions taken to protect privacy. Attention is drawn to ISO TR 12859 in this respect. See also Clause 13.

17

This
the
Whi
relie
is re

App
inte
the

defi
ISO
The
this

part of ISO 15638 contains no known patents or intellectual property other than that which
media standards referenced in ISO 15638-2 or open specifications as recognised by the di
e the CALM standards themselves are free of patents and intellectual property, CALM in
s on the use of public networks and IPR exists in many of the public network media-standards | The reader
ferred to those standards for the implication of any patents and intellectual propérty.

ication services (4.2) specified within 1SO 15638-6 and ISO 15638-7 contain no direct

applications services defined in 1ISO 15638-6 and 1SO 15638-7, or of the generic vehicle
ned in I1SO 15638-5, the security requirements contained in, ISO 15638-4, or the requ
15638-3, may have additional requirements which may have patent or intellectual property i

respect.

s implicit in

patents nor

lectual property other than the copyright of ISO. However, national, régional or local instantiations of any

information
rements of
Mmplications.

reader is referred to the regulation regime of the jurisdictién (4.24) and its regulations for insfantiation in
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Annex A
(Informative)

International examples of regulated services

A.1 General

The foIIowing examples are examples of implementations, tests and trials of TARV technology or techno

with TARV

NOTE )
they conside
the title, the

in the form th

A.2 Exan

A.2.1 An
vehicles

A211

Roads havs

Therefore,
from them V

(The Road

However, o

General

potential, currently implemented, or under test and trials around the world, prior to ISO 15638.

he following examples are presented as submitted to us by the relevant agencies, as examples, in the fo)
[ most appropriate, or the format of the legislation they provide. Beyond the high level decimal numberi
orm and layout of this Annex is not therefore consistent with normal ISO layout formatting, but is reprod
at it was provided as an example.

nple Japan

bverview concerning the legislation of road traffic permits for over-standard

been built for enabling certain standardized vehicles to go through safe and smoothly.

Dver-standard vehicles are unable to ge'through roads, because any potential negative im
vill be an obstacle for traffic or damage of-road structures.

| aw Article 47, Clause 1, 2, The Vehicle Restriction Government Ordinance Article 3, Clause 1

ver-standard vehicles should be compelled to have any possibility to go through roads in ce

ogy

Fmat
g of
ced

pact

tain

instances, fl

hr Social and cacaonomic-activitiac in nractioal tarmo
\=3>) \=4 ™ c T

oT-ooUTTToTar TS AARASARELAS AN = A~ n A LA~ e =4 CroartoTTT

On this occasion, these vehicles need to accord with road structures, because roads have a crucial role to

support suc

h social and economic activities and also are fundamental infrastructures to be protected.

For this reason, over-standard vehicles are given permits to go through specified roads in the restricted case
that road administrators accept them to be compelled to do so.
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In order to issue permits, the specifications of the vehicle and the load on board have to be checked, then
necessary conditions to maintain road structures or prevent traffic danger should be attached to the permit.

That is the legislation of road trafficable permits for over-standard vehicles.

(The Road Law Article 47 part 2).

NOTE On the occasion to permit over-standard vehicles to go through bridges or overpasses, any specified
conditions for reducing impact from the over-standard vehicle or eliminating other vehicles, have to be attached to such
permit, so that total gross weight on the bridge should be brought as close to the designed weight of such bridge as
possible.

For gxample, the condition enforces the over-standard vehicle to go on a crawl, prohibits from going through/ogether with
other vehicle(s) or deploys the escort vehicle(s) to lead such vehicle. Or, obliges the over-standard véhicle fo go through
at night, because of less traffic amount than daytime, by designating the trafficable time schedule described in the permit.

Traffic-able permit
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A.2.1.2 Specified limitations on size and weight of vehicles, based on The Vehicle Restriction
Government Ordinance Article 3, Clause 1

Height 3.8m
* 4 1m on designated roads

Width 3.

181 - 20t
(subject to thé
whesl basea

\ distanced
Q O between
adjacant

l QO axlas)

Uoad on wheel 51
A\
Load on wheel 5t ‘\Q
<
Axle weight 10t \g\\g\

Minimumturning radius
12m

\%Qmsa wiight 201 * 25t on designated roads

| vehicle's awn weight & laad weight + aew member weight)
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Typical over-standard vehicles

[Van Typel
[Tank Type] (1/
N
Q
[Car Carrying Typel ‘\\

&; [Truck-mounted crane Typa]
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A.21.3 The online application system of road trafficable permits for over-standard vehicles

For the application to permit over-standard vehicles to go through specified roads, based on The Road Law
Article 47 part 2, the particular computer system enables applicants (4.1) to make applications, submit
applications and receive digital permits via internet with monitoring and operating PCs at their offices or home.

That is the online application system of road trafficable permits for over-standard vehicles.

Road Administrator Applicant

- EyEfRe-coftets ufu..'y:; aHORS .mmgummmmﬁs_

+igsue permits

-receive digital permits

l(’ -
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A.2.1.4 Monitoring vehicles for detection of non-compliance

By the implementation of monitoring vehicles, compliance consciousness has been increased, on the other

hand, there exists run with non-compliance yet, for the reason of grudging requiring time to receive the permit
or inability to comply with designated conditions.

Automatically-Gauging System Unit (Weigh In Motion)

The Weigh In Motion Unit (set up in 39points along National Governance Roads domestically)

The lnits have heen implpmpnfpd fnlly since Qct. 12008

gauges for vehicle The unit collects data from vehicles such as the

aduges for vehicie ofvene - (tenah weight of the vehicle in running ‘conditign.

digension (length, data processing

Wﬂt.h and height of box by the N devi T . i .

vepicle) roadside 4 - Ve dota Then non-existence of the permit, non{compliance
j\\ collection of the vehicle or other Wil be detected.

sengors for
vehjcle
detgction

ﬂ"?*

\ c,'"
J
‘.,’4
\ sensors for
vehicle

ﬂ detection

gauges for vehicle weight

The'scene as a non-compliance vehiclg detected

* detected over 12t of axle weight

Regulatory Enforcement in the field

Rodd Administrative Officers measure weight and dimension of the vehicle

Non-compliance suspicious vehicles gre directed
to the base placed by the roadside for regulatory
and supervision.

remediation
dlrectlve or instructive caution to the assured non-
compliance vehicle.
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A.3 Example Australia Electronic work diaries

New South

Operational

Wales Government and Transport Certification Australia

pilot of

Electronic Work Diaries

Legislation in a number of Australian states currently requires that every commercial driver must keep a
written or electronic work diary (EWD), recording hours of work and rest, when travelling more than 100km

(200km for

Queensland) from base. The operational pilot will help determine if EWDs are an effe

tive

improveme
heavy vehid

Several cor
a form that
roadside an

What is the objective of the EWD Operational pilot?

The pilot wi

the pro

the tecl

the usHq
The pilot wi
Decisions h
issues and
operational
resolve theg

What is an

An EWD is
rest hours 4

An EWD cg
a) In-Veh

b) Driver

nt on the written work diary — not just for heavy vehicle drivers but all par ties involved in Austra
le transport.

nmercial electronic record-keeping systems already exist, but EWDs need to collect informatia

meets regulatory requirements. Using an EWD could also save time in the truck or bus, on
d in the office.

| contribute to the national process of testing and refining:
posed national draft policy;
nnical specification for the approval of electronic systems;

of electronic systems for enforcement and business-purposes.

| also help identify better safety, productivity and-environmental outcomes.
ave to be made before a system can be.rolled out, and of course as with anything new, there
questions which largely revolve around” who will perform various roles, some technical
elements and the eventual use of EWD data. The pilot will test various systems and operatior
e issues so that the EWD policy and specification can be finalised.

Electronic Work Diary (EWD)?

an electronic version of the written work diary, used to record a heavy vehicle driver's work
s required by the Heavy'Vehicle Driver Fatigue Legislation in Australia.

mprises three eomponents:
cle Unit (MU);

Recording Device (DRD);

c) Recor

Keanerfunction
888 HREHOR-

An

navigation and dispatching services. This is dependent on what the provider is offering.

lian

nin
the

are
and
sto

and

EWD may also offer additional commercial and regulatory (4.38) features such as rest stop alerts,

The EWD records information required by Heavy Vehicle driver fatigue regulations, using an in-Vehicle unit
and a driver Recording device (for example, a removable USB memory stick allocated to each driver). The
EWD is an option to a written work diary.

Which gov

ernments are involved in this pilot?

All jurisdictions are supportive of the pilot, with transport agencies from New South Wales, Queensland, South

Australia, Vi

84

ictoria, Western Australia and the Australian Government participating in the pilot.
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