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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govern
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Part 6:

mental, in_fiaison with 150, also take part In the Work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
hsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting.,‘Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

6 was prepared by Technical Committee ISO/TC 204, Intelligent transport systems.
ition of ISO 14813-6 cancels and replaces ISO/TR 1481.3-6:2000.

consists of the following parts, under the general.tifle” Intelligent transport systems — Referg
tecture(s) for the ITS sector:

ITS service domains, service groups and services

Core TICS reference architecture [Technical Report]
Example elaboration [Technical Report]

Reference model tutorial [Technical Report]

Requirements for arehitecture description in ITS standards

Data presentation+ih ASN.1
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Introduction

This part of ISO 14813 is one of a series of documents to provide a form and structure to the reference
architectures for intelligent transport systems (ITS). Specifically, this part of ISO 14813 is intended to enable
conformance with a resolution of ISO/TC 204, a determination for the consistent use and elaboration of

Abstract

Syntax Notation One [ASN.1 (ISO/IEC 8824-1, ISO/IEC 8824-2,

IS

ISO
ado|
pro

repriesents a revision of ISO/TR 14813-6:2000, clarifying and updating it by setting the.use of ASN

with

To be explicit, the ISO/TC 204 decision does not require that all ITS International Standards and sy

use
of in

ASN
con
ena

[EC8824-4)within I TS International Standards.
TR 14813-6:2000 was developed following the decision of the ISO Technical Committee 1S(¢
ide instructions and rules to facilitate interoperability and mobility of data. TFhis~part of
the use of other notations within ITS International Standards.

ASN.1 as their only means of encoding and transfer. In many cases other methods will be us
dustry practices or efficiency in certain situations. The ISO/TC 204 decision requires only that
where data is defined within an ITS International Standard or‘data registry, it is elaborated in
1;onr31 within all ITS International Standards as an ASN.1.module to promote interoperability
where ASN.1 is the chosen method for encoding, that'it is consistently defined according to IS
1.1 and its encoding rules provide a means ‘of achieving interoperability of otherwise incom

cepts. In order to achieve this, levels of identification are required to precede certain data ¢
ble the comprehension of data messages:

Wit

transfer of information within a system 'specified within an ITS International Standard.

ISO[ 14817 defines the format (ofydata dictionaries and data registries and is consistent to this d

req

in the ASN.1 data definition there-may be a requirement to use other notations or encoding

iring the definition of data_according using ASN.1.

ISO/IEC 8824-3 and

D/TC 204 to

bt ASN.1 as its normal syntax notation for data definitions within ITS International Standards and to

ISO 14813
1 in context

stems shall
ed because

h consistent
and reuse,

O/IEC 8825.

pbatible data
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Intelligent transport systems — Reference model
architecture(s) for the ITS sector —

Part 6:

Data presentation in ASN.1

1

This
ena

Scope

part of ISO 14813 provides an 'enabling' structure for use in the ITS sector. It\provides a form
ct the ISO/TC 204 decision by resolution to use ASN.1 for data definitions within ITS |

Stapdards. This provides a common message form to enable intergperability and reuse.

con
sSuc
max

It is
pro
sup
inte

Spe
are

This
Inte
notd
una

Sistency of use so that where other aspects of ASN.1 (defined within ISO/IEC 8824 and 1SC
N as transfer rules, are selected to be used, they are used in a common and consistent way
imize interoperability and reuse.

important to note that this part of ISO 14813 does not require the use of ASN.1 for anything
iding a common and flexible form of data definition and-\this document makes specific provi
port of use of other extant standardized syntax notations (EDIFACT, XML, etc.) whilst
foperability and reuse by defining these practices within"an ASN.1 data definition.

cific implementation requirements, other than those determined in the syntax notations ident
beyond the scope of this document.

part of ISO 14813 also provides atmeans where particular ITS sector requirements,
rnational Standards, that require particular message forms and procedures that are expresg
tions (EDIFACT, XML, etc.), may be referenced and reused by other ITS applications. Thus it
mbiguous system for identifying ‘all the different data types and describing them in ITS |

Stapdards in a common way.

2

The]
refe
doc

ISO

Normative references

following referenced documents are indispensable for the application of this document,
rences, only~the edition cited applies. For undated references, the latest edition of the
ment (including any amendments) applies.

IEC\8824-1:2002, Information technology — Abstract Syntax Notation One (ASN.1): Specifica

noty

al means to
hternational
It provides
/IEC 8825),
in order to

other than
sion for the
maintaining

fied above,

or existent
ed in other
presents an
hternational

For dated
referenced

jon of basic

tion

ISO/IEC 8824-2, Information technology — Abstract Syntax Notation One (ASN.1): Information object
specification

ISO/IEC 8824-3, Information technology — Abstract Syntax Notation One (ASN.1): Constraint specification

ISO/IEC 8824-4, Information technology — Abstract Syntax Notation One (ASN.1): Parameterization of ASN.1
specifications

ISO/IEC 8825-1, Information technology — ASN.1 encoding rules: Specification of Basic Encoding Rules
(BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER)
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ISO/IEC 8825-2, Information technology — ASN.1 encoding rules: Specification of Packed Encoding Rules

(PER)

ISO/IEC 8825-3, Information technology — ASN.1 encoding rules: Specification of Encoding Control Notation

(ECN)

ISO/IEC 8825-4, Information technology — ASN.1 encoding rules: XML Encoding Rules (XER)

ISO/IEC 9834-1, Information technology — Open Systems Interconnection — Procedures for the operation of
OSI Registration Authorities: General procedures and top arcs of the ASN.1 Object Identifier tree

ISO 14817,
and ITS/TI(

3 Terms and definitions

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

3.1
ASN.1 typ¢€

ASN.1 type definition

definition of

NOTE 1
(for example|
ISO/IEC 882

3.2
associated
type which

NOTE A
between how

3.3

data elem
some sing|
class of intq
be indivisib

[1SO 14817

3.4

data frame
data conce
and thereb

Transport information and control systems — Requirements for an ITS/TICS central Data Reg
LS Data Dictionaries

a type that conforms to ISO/IEC 8824

[his is a data type, type definition (or type for short) that represents in a formalized way a class of inform
numerical, textual, still image or video information). The representation is conformant to definitions giv
-1,

ASN.1 type
s used only for defining the value and subtype notation for a type

ssociated types are defined when it is negéssary to make it clear that there may be a significant differ
the type is defined in ASN.1 and how itis‘encoded. Associated types do not appear in user specification

nt

unit of information of interest (such as a fact, proposition, observation, etc.) about some (er
rest (e.g. a person, place, process, property, concept, association, state, event, etc.) considere
e in a particular context

2002, definition4.7]

bt; grouping of data elements primarily for the purpose of referring to the group with a single n
y ~efficiently reusing groups of data elements that commonly appear together (e.g. AS

stry

htion
BN in

nce

o

tity)
d to

SEQUENC

F, SEQUENCE OF, SET OF or CHOICE) in a message specification

[1SO 14817

3.5
data primit

:2002, definition 4.9]

ive

data element that cannot be further subdivided meaningfully within the context of ASN.1

3.6
(data) type

named set of values

[ISO/IEC 8824-1:2002, definition 3.6.74]
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3.7

EDI

electronic data interchange

passing of a message, or series of messages, between computers and/or between different software systems

NOTE Within this context an EDI message is normally compatible with the form specified in ISO/IEC 9897 4],

3.8

EDIFACT

electronic data interchange for administration, commerce and transport
specific message format for the sector in question as specified in 1ISO 9735 [3]

3.9
infgrmation object
instance of some information object class, being composed of a set of fields which“confgrm to field
spegification of the class

[ISQ/IEC 8824-2:2002, definition 3.4.9]

3.1¢
infgrmation object class
set pf fields, forming a template for the definition of a potentially unbounded collection of information objects,
the |nstances of the class

[ISQ/IEC 8824-2:2002, definition 3.4.10]

3.11
interface dialogue
bi-djrectional communication sequence between two parties in accordance with predetermined protocols and
seqgliences

3.12
level of identification
pos|tion within ASN.1 OBJECT IDENTIFIER (ISO/IEC 9834-1)

3.13
mesgsage
infomation in a defined form sent from a source to a receiver; data concept, grouping of data elements and/or
datg frames, as well as assqciated message metadata, that is used to convey a complete unit of information

NOTE Adapted fromnISO 14817.

3.14
moglule
one|or morelinstances of the use of the ASN.1 notation for type, value, value set, information gbject class,
information object, and information object set (as well as the parameterized variant of those), epcapsulated
using the ASN.1 module notation

[ISCHEC8824-12002, definition 37643}

3.15
module identifier
instance of an object identifier type which relates to an associated module

NOTE In ISO/IEC 8824 a module identifier is defined as:

Moduleldentifier::=
modulereference
Definitiveldentifier

If the "Definitiveldentifier" is not empty, the denoted object identifier value unambiguously and uniquely identifies the
module being defined. No defined value may be used in defining the object identifier value.

© 1SO 2009 - All rights reserved 3
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3.16
non-ASN.1

type

type definition that does not conform to ISO/IEC 8824

3.17

object identifier
globally unique value associated with an object to unambiguously identify it

[ISO/IEC 8824-1:2002, definition 3.6.47]

3.18

object iden
simple typ¢g
ISO/IEC 98

[ISO/IEC 8§

3.19
simple (da

type defined by directly specifying the set of its values

[ISO/IEC 8¢

3.20

value domain

data conce
interest with

[ISO 14817

4 Requ

41

ISO/TC 204
ISO/IEC 88
notation of
normative n

This requirg
and countri
requiremen

The require)

Gengral requirements

tifier type
whose values are the set of all object identifiers allocated in accordance with the rulg€s\of]
B4 series

24-1:2002, definition 3.6.48]

a) type

24-1:2002, definition 3.6.66]

bt; expression of a specific and explicit representation ofssome information about something of
in the ICT/ITS domain

2002, definition 4.29]

rements

has resolved to use Abstract Syntax Notation.1 (ASN.1), as defined in ISO/IEC 882
P4-2, 1ISO/IEC 8824-3 and)TSO/IEC 8824-4, where there is a requirement to elaborate sy

neans to achieve this-objective.
ment is particularly important for data reuse and interoperability now that ISO 14817 is apprg
s and regiens are beginning to implement data registries and data dictionaries according t

S.

ment dffects only

the

the

4-1,
htax

data definitions within |TS International Standards. This ITS International Standard provides a

ved
D its

data definitions in TTS International Standards, and

data transfer).

the method of use of ASN.1 where ASN.1 has been selected for other syntax notation aspects (such as

Where extant practice or desirability to achieve interoperability with other (non ITS) systems has caused an
ITS International Standard to use other notations to transfer or format data, there is no limitation on this
whatsoever and there is no requirement to use ASN.1 transfer encodings, etc. The sole requirement is that
data definition within the ITS International Standard provides conversion to data module definitions in ASN.1.
Annex B provides examples for ASN.1 type definitions.
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ASN.1 syntax

As stated in its defining document (ISO/IEC 8824-1), ASN.1 is a standard notation used for the formal
definition of data types, values, and constraints on data types. An important feature of ASN.1 as it relates to
the exchange of information regarding ITS is its ability to enable separation of the specification of message
content (e.g. data elements, data frames) from the specification of the encoding or syntax of messages (e.g.

EDI

, EDIFACT, XML).

As presented in Reference [7], “the following advantages of formal and separate definitions can be cited.

4.3

The
tran
Wh
very
Figu
Ann
exa
enc
may

implementation and mapping to compact binary forms for both security and bandwidth purpos

Provision of tools for validation of message syntax and processing of message( conten
application-independent encode/decode libraries.

Automatic generation of test-suites.

Checking for completion and validity”.

Determining context

general open system interconnection scheme provides for.the ‘communicating parties to n¢
sfer context for the protocol at connection set-up time and{before the actual data intercha
bn using devices such as microwave beacons (dedicated short range communications), ther
limited time budget to complete the negotiation, hence simplified schemes have to be elab)
re 2). Initialization of a sample system, working\with simplified context negotiation, is il
ex A. It is possible to define ITS application enyironments where the context is predetermir

tures for easy

S.

t, including

bgotiate the
hge occurs.
e may be a
orated (see
ustrated in
ed and the

Ct sequence and content of the negotiation_is,’known in advance. For these cases, the lse of data

bding according to this International Standard ‘and the rules given in ISO/IEC 8825-1 or ISO
not apply.

Where an ITS International Standard determines that a message is to be encoded or transferred u

ISO
una

IEC 8824 and ISO/IEC 8825 shall’be complied with, using the "Packed Encoding Rules
igned variants)".

IEC 8825-2

5ing ASN.1,
(aligned or

CONTEXT } { REQUIREMENT$S

The arrows indicate
dependency rather than
the flow of information

SPECIFICATION

Figure 1 — Context negotiation
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4.4 Using ASN.1 to define ITS data concepts

441 Wh

NOTE
identifies the

en ASN.1 is to be used for a data registry it shall be specified in accordance with ISO 14817.

following meta attributes for ITS data concepts:

ASN.1 Name;
ASN.1 Object Identifier;

Data type.

The basis for the use of ASN.1 in ITS data registries and data dictionaries is defined in ISO 14817 which

The ASN.1
ISO/IEC 88
Name appl
and "value

The "ASN.1

The "data t

Name shall be the name of a data concept expressed as a valid "typereference" as define
P4-1:2002, 11.2. The ASN.1 Name should be unique within the ITS data registry. The-AS
es to the following data concepts: "interface dialogue", "message", "data frame", "data elemg
jomain".

Object Identifier" shall be a unique ASN.1 object identifier in accordance with JSO/IEC 8824-1

ype" shall be the logical representation of the "data concept", expressed as a valid data con

instance of
applies to
to these co
See ISO 1

Optionally,
object spec

4.4.2 Wit
messages,
in a formal
other stand
"OBJECT Il

443 The
ISO/IEC 88
interoperab

444 Wit
which see 4

4441
IDENTIFIER

an ASN.1 data type. The date type shall be a type with an ASN.1 type definition. The data

cepts, the meta attribute consists of a complete and syntactically, correct ASN.1 module defini
17 for specific details.

le following data concepts: messages, data frames, data elements and value domains. As apy

TS data concepts may be documented as ASN.1 construgets in the form of an ASN.1 "informa
fication" as defined by ISO/IEC 8824-2.

hin ASN.1 definitions, in order to achieve interoperability and to enable the comprehension of
levels of identification shall precede certain data-elements. The first level of identification requ

prdization committees and external organizations (even proprietary message formats), the us
DENTIFIER" is mandatory in the formalASN.1 message definition.

syntactical description of data ‘constructs shall conform to ISO/IEC 8824-1, ISO/IEC 882
P4-3 and ISO/IEC 8824-4 inworder to provide a common form of data definition to en
lity and reuse.

.3) the requirements_given in 4.4.4.1 to 4.4.4.4 apply.

All ASN.1 messages in ITS International Standards shall commence with an "ASN.1 OBJ
R". This identifier shall be determined in accordance with the arc iso (1) standard

(ISO/IEC 9834-1) and~is described in the form:

h the exception of transfers in a predetermined context (e.g. EDIFACT, CORBA, DATEX, etc|

d in
N.1
ent",

Cept
ype
lied
ion.

tion

Hata
ired

ASN.1 message definition shall identify the\context of the message. For messages defined by

e of

4-2,
able

for

ECT
(0)

{iso(1) stapdard(0) standard-number(xxxxx) module-number(yyy) type-id(zzz)}
The Comp el It “;DU(1 )" de;l 1Co thc ;dUI It;f;cl do Ul ;9;I |at;| IU fl T :SCII:EC ThU CUT1 IrJUI LA~} It “Dtal |da| (0)”

defines the identifier as an ISO standard assigned by the ISO Central Secretariat. The component “standard-
number(xxxxx)” further defines the particular standard and is assigned by the ISO Central Secretariat to an
organization that acts as the registration authority for all "ASN.1 OBJECT IDENTIFIER" values that start with
{iso(1) standard(0) standard-number(xxxxx). The component ‘module-number(yyy)” identifies an ASN.1
module within the standard and is assigned by the registration authority. The component “type-id(zzz),” along
with the other arcs in the object identifier value, identifies a particular message; it is assigned by the editor of
the standard.
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44.4.2 Data elements produced by other “identified organizations” shall start with an "ASN.1 OBJECT
IDENTIFIER", which shall be determined in accordance with the arc iso(1) followed by the arc “identified
organization(3)” followed by the “organization-identity(yyy)” followed by the reference to the “standard-

number(xxxxx) and finally by “dataunit(zzz).”

{iso(1) identified-organization(3) organization-identity(yyy) standard-number(xxxxx) dataunit(zzz)}

Sample definitions according to this rule are:
Sample 1: All European Standards (EN) that are not also International Standards.

The defined data elements shall all start with an "ASN.1 OBJECT IDENTIFIER" which shall be determined in
accordance with the arc iso (1) followed by the arc identified-organization(3) followed by an identification of

the
“da

Wh

whi

in th

{isq(1) identified-organization(3) edifact-board(yyy).. .}

i

{isq(1) identified-organization(3) cen(yyy) standard-number(xxxxx) dataunit(zzz)}

‘identified organization” (CEN number), followed by the “standard-number(xxxxx)’, -an
unit(zzz).”

Sample 2: EDIFACT messages
bn these are used in an ITS environment they shall be preceded by an "ASN:1 OBJECT ID|
h shall be determined in accordance with the arc iso (1) identified organjzation (3) and shall b
e form

d then by

ENTIFIER",
e described

whgre arc 1 determines the first node as being an ISO/IEC argy'arc 3 identifies an “identified onganization”,
and|yyy is the allocated identification for the EDIFACT Board.

Thig is followed by the body of data encoded as an OCTEF,STRING type.

4443 Where no International Standard, CEN eor EDIFACT standard exists, ASN.1 data cgnforming to
natipnal standards may be determined as follows:

All JTS relevant messages conforming to, hational standards shall commence with an "ASN|1 OBJECT
IDENTIFIER", which shall be determined dn-accordance with the arc iso (1) member-body (2) member-body-
identification (bbb) and shall be described'in the form

{isg(1) member-body(2) member-body-identification(bbb) ...}

whe

bod

ider

Thig

44.
ast

4.5

4.5.

re arc iso(1) determines the first node as being an ISO/IEC arc, arc member-body(2) indicate
y and bbb provides, theidentification for the standardization body (as an ISO/IEC 316611 ¢
tifier).

is followed bylinformation determined by the Member body.

#.4 l[dentifying data elements: The words “AUTOMATIC TAGS” shall be put in all module
b increase readability of the ASN.1 type definitions and to eliminate the possibility of certain tyg

5 a member
buntry code

headers so
es of errors.

—Meodue-definition-using-ASNA
"] I

1 General description

The formal ASN.1 module definition in an ITS International Standard includes the ASN.1 type definition
module "OBJECT IDENTIFIER" in the definition; however, the encoding rules defined in the module definition
(e.g. XML, EDIFACT module, CORBA module) can determine whether or not the "ASN.1 OBJECT
IDENTIFIER" is included in the transfer of data.

When the module definition is not explicit in this respect, identifiers for the specific message shall precede the
message itself.

© 1SO 2009 - All rights reserved
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4.5.2 Module definition

4521 A module definition is used to define one or more ITS messages. A module definition used for ITS
messages shall conform to ISO/IEC 8824, and the Definitiveldentifier component of the module identifier shall
always contain an object identifier value).

A module definition conforming to this International Standard shall commence with an "ASN.1 OBJECT
IDENTIFIER" as specified in 4.5.2.3.

45.2.2 The type definition of an ITS message may be an ASN.1 type definition or a non-ASN.1 type
definition.

An ITS megsage which is an ASN.1 type definition to be used in conformance to this International .Stangard
may be ong of two cases:

— The ITE message shall be imported from the ASN.1 module where the ASN.1 type is defingéd. The import
mechahism is defined in ISO/IEC 8824-1.

— The ITH message shall be defined in the module where it is to be used.
4.5.2.3 The association of the ITS messages and their ASN.1 type definitiohs shall be defined in an

ASN.1 module. This ASN.1 module shall be identified through an ASN.1 OBJECT IDENTIFIER and may|use
an informatfon object specification as defined in ISO/IEC 8824-2.
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Figure 2 — Simplified context negotiation (informative)
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Annex A
(informative)

Simplified context negotiation

As shown in Figure A.1, communication starts with the master (A;) downloading a message to the slave (A,)
referring to a predetermined context defined by “protocol and application”. The slave confirms that it

understand

NOTE |
specific to th
data as defin

4o 4 1 <l L 'H o Fpp tloo & H
Uic prutvlur arid appneativit IJy LLAartl IU uic udriolmmoolivlt.

ed by the application).

Master/Stationary Slave/Mobile
1. Initialization

A l 2. Transmission K Az

Figure A.1 — Simplified context negotiation (typical-of a DSRC environment)

h this context, “protocol” refers to the protocols that manage messages across the air interfa¢éand are
e medium used to transfer the data, and “application” refers to the interpretation and use of the|transfgrred

10
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Examples

B.1 General

Thi§annex comprises three examples of how 10 construct ASN.T modules, taking into account jhe fact that
the modules will have to use information available in both ASN.1 types and non-ASN.1 types.

B.2 Module definition using ASN.1 types

The| example below comprises an ASN.1 module, which is based on using ASN.#<type definitiong as defined
in 130 14816. These are imported as required in 4.5.2.2.

IT9Message ::= CHOICE {

UsefullType Usefull Tyep;
eqitFactMsg0 OCTET STRING;
-- with EDIFACT Msg 0
editFactMsg1 BIT STRING;

-- with EDIFACT Msg 1
interindustryDO OCTET STRING

-- with interindustry mgs DO

END

B.3 Module definition using non-ASN.1 types (example EDIFACT)

Thel example below comprises;an ASN.1 module, which shows how to handle non-ASN.1 types.|The ASN.1
module itself must create an association between an ASN.1 type definition and a message.

ITSMessage ::= CHOICE {

Usefull Type Usefull Type;
editFactMsg0,¥ EditFactMsgO;
editFactMsg1 EditFactMsg1;
inferindustryDO InterIndustryDO

}

EditFactMsg0 ::= OCTET STRING
-- with EDIFACT Msg 0

EditFactMsg1 ::= BIT STRING
-- with EDIFACT Msg 1

InterIndustryDOn ::= OCTET STRING
-- with interIndustry mgs DO

END

In this example, the types can be defined in another ASN.1 module and imported.

© 1SO 2009 — All rights reserved 11
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