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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

ThisETSI Standard (ES) has been produced by ETSI Technical Committee Methods for Testing and Specification
(MTS), and is now submitted for the ETSI standards Membership Approval Procedure.

The present document is part 7 of amulti-part deliverable. Full details of the entire series can be found in part 1 [1].

ETSI


http://webapp.etsi.org/IPR/home.asp

5 Final draft ETSI ES 201 873-7 V3.0.0 (2005-03)

1

Scope

The present document defines a normative way of using of ASN.1 as defined in the ITU-T Recommendation X.680 [2],
ITU-T Recommendation X.681 [3], ITU-T Recommendation X.682 [4] and ITU-T Recommendation X.683 [5] with
TTCN-3. The harmonization of other languages with TTCN-3 is not covered by the present document.

2

References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present

document.

* References are either specific (identified by date of publication and/or edition number or version number) or

non-specific.

* For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

[1]

(2]

(3]

[4]

(5]

[6]

[7]

(8]

[9]
[10]

ETSI ES201 873-1 (V3.0.0): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation version 3; Part 1. TTCN-3 Core Language”.

ITU-T Recommendation X.680 (2002): "Information technology - Abstract Syntax Notation One
(ASN.1): Specification of basic notation"”.

ITU-T Recommendation X.681 (2002): "Information technology - Abstract Syntax Notation One
(ASN.1): Information object specification”.

ITU-T Recommendation X.682 (2002): "Information technology - Abstract Syntax Notation One
(ASN.1): Constraint specification".

ITU-T Recommendation X.683 (2002): "Information technology - Abstract Syntax Notation One
(ASN.1): Parameterization of ASN.1 specifications”.

ITU-T Recommendation X.690 (2002): "Information technology - ASN.1 encoding rules:
Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and
Distinguished Encoding Rules (DER)".

ITU-T Recommendation X.691 (2002): "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)".

ITU-T Recommendation X.693 (2001): "Information technology - ASN.1 encoding rules; XML
encoding rules (XER)".

I SO/IEC 6429 (1992): "Information technology - Control functions for coded character sets'.

ITU-T Recommendation T.100 (1988): "International information exchange for interactive
videotex".

ITU-T Recommendation T.101 (1994): "International interworking for videotex services'.

ITU-T Recommendation X.660 (2004): "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".
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in ES 201 873-1 [1] apply.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in ES 201 873-1 [1] and the following apply:
ASN.1 Abstract Syntax Notation One

4 Introduction

When using ASN.1 with TTCN-3 all features of TTCN-3 and statements given in clause 4 of ES 201 873-1 [1] still
apply. In addition, when supporting this part of the standard, TTCN-3 becomes fully harmonized with ASN.1 which
may be used with TTCN-3 modules as an aternative data type and value syntax. Thisis This part of the standard
defines the use of ASN.1 in TTCN-3 modules. The approach used to combine ASN.1 and TTCN-3 could be applied to
support the use of other type and value systems with TTCN-3. However, the details of this are not defined in the present
document.

TTCN-3 < >
Core
ASN.1 Types o
& Values » Language —>
Other
Other Types N presentation
& Values 2 o formats aS ...................
defined in TTCN-3 User
other parts of
the standard
Other Types N The shaded boxes are not
& Values , g — defined in this document

Figure 1: User's view of the core language and the various presentation formats

5 General

TTCN-3 provides a clean interface for using ASN.1 version 2002 (as defined in ITU-T Recommendation X.680 [2],
ITU-T Recommendation X.681 [3], ITU-T Recommendation X.682 [4] and ITU-T Recommendation X.683 [5]) in
TTCN-3 modules. XML related capabilities of ASN.1 are currently not considered. When importing from an ASN.1
module one of the following language identifier strings shall be used:

. "ASN.1:2002" for ASN.1 version 2002;
. "ASN.1:1997" for ASN.1 version 1997;
. "ASN.1:1994" for ASN.1 version 1994;

. "ASN.1:1988" for Blue Book version of ASN.1.

ETSI
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NOTE 1. Language identifiers"ASN.1:1997", "ASN.1:1994" and "ASN.1:1988" refer to versions of ASN.1 based
on superseded ITU-T Recommendations (including the base document and all published Amendments
and Technical Corrigenda published so far amending the base document). The only purpose to include
them into the present document isto allocate unique identifiers if protocol modules based on these ASN.1
versions are used with TTCN-3. When ASN.1 version 1997 is supported, the support of Amendment 3 to
ITU-T Recommendation X.680 [2] is hot considered.

NOTE 2: When "ASN.1:1988" is supported, the ASN.1 items shall be imported from such modules according to
the syntactical and semantical rules of ITU-T Recommendation X.208 (Blue Book)

NOTE 3: Referencesto the 1994, 1997 and the blue book (1988) versions of ASN.1 can be found in annex F.

When ASN.1 is used with TTCN-3 the keywords listed in clause 11.18 of ITU-T Recommendation X.680 [2] shall not
be used as identifiersin a TTCN-3 module. ASN.1 keywords shall follow the requirements of ITU-T Recommendation
X.680[2].

6 Amendments in the core language

When using of ASN.1 definitionsin TTCN-3 the amendments given in this clause to the TTCN-3 core language as
defined in ES 201 873-1 [1] shall also apply. Clause numbersbelow refer to clause number in ES 201 873-1 [1].

Clause 3.1 Definitions

Change the definition "known types': with the following one:

known types. set of defined types, imported ASN.1 types and other imported external types
Insert the following note after the definition "root type":

NOTE: In case of types based on imported ASN.1 types, the root type is determined from the associated
TTCN-3 type (see clause 8).

Clause 3.2 Abbreviations
Add the following abbreviation:
ASN.1 Abstract Syntax Notation One

Clause 7.1 Naming of modules
Append to the end of the 1%t sentence of the 15t paragraph: "optionally followed by an object identifier".
Add the following new note after note 1:

NOTE 2: Module names may differ in the object identifier part only. However, in this case due precaution hasto be
exercised at import to avoid name clash as prefixing of identifiers (see clause 7.5.8) is unable to resolve
such kind of clashes.

Clause 7.5.0 General
Add the following new paragraph after the 2" paragraph:

If the object identifier is provided as part of the module name (from which the definitions are imported from) in the
import statement, this object identifier shall be used to identify the correct module.

Clause 7.5.8
Add the following note after the 1t paragraph:

NOTE: Theruleto resolve name clashes within object identifier valuesis given in clause 6.1.0 item d).
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Clause 14.3 Template matching mechanisms
Append obj i d to thelist of typesin the note to the 3™ paragraph

NOTE: Thefollowing types may be omitted:....

Clause 15.3 Relational operators

Add obj i d tothelist of typesin the 1% paragraph on with relational operators are allowed (All other relational
operators shall have only operands of typei nt eger (including derivativesof i nt eger ), f | oat (including
derivations of f | oat ), objid...)

Add anew paragraph after the 2nd paragraph:

Two obj i d valuesare equal, if they have equal number of components and the numerical values at all positions are the
same. Theless than (<), greater than (>), greater than or equal to (>=) and less than or equal to (<=) operations shall

use the numerical values of objid value components for the decision and the decision process shall comply with the
following rules:

. comparison shall start by comparing the first components of the objid values;

. if the numerical value of the compared component in the first objid value is less than the numerical value of
the corresponding component in the second objid value, the first objid value is less than the second;

. if numerical values of the two compared components equal, comparison continues with the next pair of
components of the two objid values; the objid value in which the first component with a smaller numerical
valueisfound, islessthan the other objid value;

. if all compared pairs of components of the two objid values equal and one of the objid values has further
components while the another does not have a non-compared component, the shorter objid value is less than
the longer objid value.

EXAMPLE:

/1 Gven

const objid c_etsi MobNet := objid{itu_t identified_organization etsi(0)
nobi | e_domai n(0) unts_Network(1)}

const objid c_etsilNNet := objid{itu_t identified_organization etsi(0)
i nDomai n(1) in_Network(1)}

const objid c_etsilN = objid{itu_t identified_organization etsi(0)
i nDomai n( 1)}

var objid v_etsilnlso := objid{ iso identified_organization dod(6)

internet(1l) private(4) enterprise(l) etsi(13019)}
/1 then
c_etsi MobNet == c_etsilNNet // returns fal se

c_etsiMobNet < c_etsilNNet // returns true as the nobil e_domain(0) conmponent is nunerically
smal | er than the inDomai n(1) conponent

c_etsilNNet == c_etsilN /1 returns false as c_etsilNNet has nore conponents

c_etsilNNet > c_etsilN // returns true as c_etsilNNet has nore conponents

v_etsilnlso <= c_etsi MobNet // returns false as the conponent itu_t(0) is nunerically smaller
than the conponent iso(1))

Clause 16.1.3 Predefined functions

Add the row below to the section "Other functions' of Table 10 List of TTCN-3 predefined functions:

Other functions

Decompose an objid value |dec0rrp

ETSI
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Clause A.1.5 TTCN-3 terminals
Add obj i d totable A.2 List of TTCN-3 special termina symbols.

Clause A.1.6.0 TTCN-3 module
Append [ Definitiveldentifier]'totheend of the production TTCN3Moduleld.

NOTE: It becomesif no other changes by other parts of the standard applied:
'3. TTCN3Modul el d ::= Modul el dentifier [Definitiveldentifier]'

Clause A.1.6.1.8 Import definitions
Append [ Dot Obj ect | denti fi erVal ue] 'tothe end of the production GlobalModuleld.

NOTE: It becomesif no other changes by other parts of the standard applied:
'223. d obal Modul el d ::= Modul el dentifier [Dot CbjectldentifierValue]'

Clause A.1.6.3 Type

Append'| Obj ectldentifier Keyword'tothe end of the production PredefinedType.

NOTE: It becomesif no other changes by other parts of the standard applied:

'410. PredefinedType ::= BitStringKeyword |
Bool eankKeyword |
Char St ri ngKeyword |
Uni versal Char String |
I nt eger Keyword |
Cct et StringKeyword |
HexSt ri ngkeyword |
Ver di ct TypeKeyword |
Fl oat Keyword |
Addr essKeyword |
Def aul t Keyword |
AnyTypeKeyword |
vj ect I dent i fi er Keyword'

Clause A.1.6.4 Value

Append'| Obj ectldentifierVal ue'totheend of the production PredefinedValue.

NOTE: It becomesif no other changes by other parts of the standard applied:

'434. PredefinedVvalue ::= BitStringVal ue |
Bool eanVal ue |
Char St ringVal ue |
I nt eger Val ue |
Cctet StringVal ue |
HexStri ngVal ue |
Ver di ct TypeVal ue |
Enurrer at edVal ue |
Fl oat Val ue |
Addr essVal ue |
OnmitValue |

vj ect I dent i fi er Val ue'

Clause C.14 Number of elements in a structured value

Append obj i d to thelist of typesin the 1¥ sentence of the first paragraph (i.e. 'This function returns the actual number
of elements of a module parameter, constant, variable or t enpl at e of ar ecord, r ecord of , set, set of or

objid type...").
Add the following new paragraph after the 1% paragraph:

In the case of obj i d values, templates or arrays, the actual value to be returned is the sequential number of the last
component in the objid value.
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Add the following new example to the end of the EXAMPLE section:

/1 Gven
var objid v_etsi MbNet := objid{itu_t identified_organization etsi(0)
nobi | e_domai n(0) unts_Network (1)}
/1 then
nunkl ements : = sizeof (v_etsi MobNet); // returns 5

7 Additional TTCN-3 types

7.1 General

Additional TTCN-3 typesto support the use of ASN.1 are summarized in table 1.

Table 1: Overview of TTCN-3 types

Class of type Keyword Sub-type
Simple basic types objid list

7.2 Additional simple basic types and values

To support the use of ASN.1 in TTCN-3 the following simple types and values shall be supported in addition to those
specified in clause 6.1 of the core language standard (ES 201 873-1 [1]):

a) obji d: atype whose distinguished values are the set of:
- all object identifier values conforming to annex A of ITU-T Recommendation X.660 [12]; and

- all syntactically correct object identifier values outside the collection of values defined in ITU-T
Recommendation X.660 [12] (e.g. with a node beneath the root not defined in ITU-T
Recommendation X.660).

The value notations for the objid type shall conform to the rules given in clause 31 of ITU-T Recommendation
X.680 [2] with the exception that hyphens in object identifiers are replaced with underscores.

NOTE 1: The name form of object identifier components shall be used only for components defined in ITU-T
Recommendation X.660 [12]. These predefined object identifier components are given in annex C. In
case of any conflict between ITU-T Recommendation X.660 [12] and annex C of the present document,
the former shall take precedence.

In cases when the identifier of avalue referenced within an object identifier value notation isidentical to any
of the predefined component names (i.e. independently of the position of the predefined component or the
referenced value inside the notation), the name of the referenced value shall be prefixed with the name of the
module in which it is defined (see definition of TTCN-3 modulesin clause 7 of the core language standard
ES 201 873-1[1]). The prefix and the identifier shall be separated by a dot (.). Predefined object identifier
component names may also be prefixed with the name "X660'.

NOTE 2: Toincrease readability it is recommended to use the 'X660" prefix also in object identifier values referring
to avalue identifier that is clashing with any of the predefined component names.

NOTE 3: Rulesto resolve name clashes caused by imports are defined in clause 7.5.8 of the core language standard
ES201873-1[1].
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EXAMPLE:

objid{itu_t(0) identified_organization(4) etsi(0)}
/1 or alternatively

objid {itu_t identified_organization etsi(0)}

/1 or alternatively

objid { 0 4 0}

/1 or alternatively

const integer etsi := 0;

const objid itu_idOg :=objid{ itu_t identified_organization }

objid{ itu_idOrg etsi } // note, that both names are referencing value definitions

const integer x := 162;

objid{ itu_t reconmendation x A x } /1 it is mandatory to use the nodule nane ('A)
/1 to prefix the anbiguous identifier
/1 or alternatively

objid{ itu_t recommendati on X660.x A x } /1 the nodul e name shall be present even if
/1 the "X660" prefix is used

7.3 Sub-typing of additional types

7.3.1 General

User-defined types shall be denoted by the keyword t ype. With user-defined typesit is possible to create sub-types
(such as lists) on types according to table.

7.3.2 Lists of values

TTCN-3 permits the specification of alist of distinguished values of the obj i d type. Sub-typing shall be applied as
specified in clause 6.2.1 of ES 201 873-1[1].

EXAMPLE:
type objid MyListOfObjids (objid{O 4 00 1}, objid{0 4 0 1 1});

ETSI
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8 ASN.1 and TTCN-3 type equivalents

8.1 General

The ASN.1 typeslisted in table 2 are considered to be equivalent to their TTCN-3 counterparts.

Table 2: List of ASN.1 and TTCN-3 equivalents

ASN.1 type Maps to TTCN-3 equivalent

BOOLEAN bool ean

INTEGER i nt eger

REAL (note) float

OBJECT IDENTIFIER objid

BIT STRING bitstring

OCTET STRING octetstring

SEQUENCE record

SEQUENCE OF record of

SET set

SET OF set of

ENUMERATED enuner at ed

CHOICE uni on

VisibleString charstring

IA5String charstring

UniversalString uni versal charstring

NOTE: The ASN.1 type REAL is equivalent to the TTCN-3 type f | oat until the base is
unrestricted or restricted to base 10 explicitly or implicitly. The ASN.1 notation allows
explicit restriction by e.g. inner subtyping but from ASN.1-TTCN-3 type mapping point
of view an explicit restriction is an ASN.1 value notation. Implicit restriction may be
defined by the textual description of the given protocol, i.e. outside of the ASN.1
module(s). However, in both cases the TTCN-3 value notation can be used irrespective
if the base in ASN.1 (see also note 3 in clause 8.1).

All TTCN-3 operators, functions, matching mechanisms, value notation etc. that can be used with a TTCN-3 type given
in table 2 may also be used with the corresponding ASN.1 type.

8.2 Identifiers

In converting ASN.1 identifiersto TTCN-3 identifiers any hyphen "-" symbols shall be changed to an underscore

EXAMPLE:

MyASN1nodul e DEFI NI TIONS ::
BEG N
M ssl eadi ng- ASNL- Nane: :

| NTEGER -- ASN. 1 type identifier using '-'

END

nodul e MyTTCNMbdul e

{
import from MyASNlnodul e | anguage "ASN. 1: 2002" al | ;

const M ssl eadi ng_ASN1_Nane Exanpl eConst: = 1; /] TTCN-3 reference to ASN. 1 type

/'l using underscores

ETSI
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9 ASN.1 data types and values

9.1 General

ASN.1 types and values may be used in TTCN-3 modules. ASN.1 definitions are made using a separate ASN.1 module.
ASN.1 types and values are referenced by their type references and val ue references as produced according to
clauses 9.3 and 9.4 of ITU-T Recommendation X.680 [2] within the ASN.1 module(s).

EXAMPLE 1:
MyASNLnodul e DEFINITIONS :: =
BEG N
Z = I NTEGER -- Sinple type definition
BMessage: : = SET -- ASN. 1 type definition
{
name I A5String,
title VisibleString,
date | A5String
}
j ohnVal ues Bnessage ::= -- ASN. 1 val ue definition
{
name "John Doe",
title "M",
date "April 12th"
}
Def i nedVal uesForFieldl Z ::= {0 | 1} —-ASN. 1 subtype definition
END

The ASN.1 module shall conform to the syntax of the ITU-T Recommendation X.680 [2], ITU-T Recommendation
X.681 [3], ITU-T Recommendation X.682 [4] and ITU-T Recommendation X.683 [5]. Once declared, ASN.1 types and
values may be used within TTCN-3 modulesin asimilar way that ordinary TTCN-3 types and val ues from other
TTCN-3 modules are used (i.e. the required definitions shall be imported). When importing ASN.1 itemsinto a
TTCN-3 module, an associated type or value is produced for each ASN.1 item imported. All TTCN-3 definitions or
assignments based on imported ASN.1 items shall be done according the rules imposed by the related associated type or
value. Also, the matching mechanism shall use the associated type when matching constants, variables, templates or
in-line expressions based on ASN.1 declarations.

Associated types and val ues are derived from ASN.1 items by application the transformation rules below.
Transformations shall be started on avalid ASN.1 module and end in avalid TTCN-3. The order correspondsto the
order of execution of the individual transformations:

1) Ignore any extension markers and exception specifications.

2) Ignore any user defined constraints (see clause 9 of ITU-T Recommendation X.682 [4]).
3) Ignore any contents constraint (see clause 9 of ITU-T Recommendation X.682 [4]).

4) Ignore any pattern constraint (see clause 48.9 of ITU-T Recommendation X.680 [2]).

5)  Create equivalent TTCN-3 subtypesfor all ASN.1 types constrained using contained subtyping by replacing
included types by the set of values they represent. More detailed information on the conversion of ASN.1 type
constraintsto TTCN-3 subtypesis given in table 3. Table 3 shows the applicability of ASN.1 type constraint
mechanisms to different ASN.1 types. Where the cell contains "No", the type constraint is disallowed for the
given type. Shaded cells identify type constraints applicable to a given type and text in the cell defines
TTCN-3 subtyping mechanisms to be used when transforming constrained ASN.1 types.

6) Executethe COMPONENTS OF transformation according to clause 24.4 of ITU-T Recommendation
X.680 [2] on any SEQUENCE types and according to clause 26.2 on any SET types containing the keywords
"COMPONENTS OF".
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Replace any EMBEDDED PDV type with its associated type obtained by expanding inner subtyping in the
associated type of the EMBEDDED PDV type (see clause 32.5 of ITU-T Recommendation X.680 [2]) to afull
type definition.

Replace the EXTERNAL type with its associated type obtained by expanding inner subtyping in the associated
type of the EXTERNAL type (see clause 33.5 of ITU-T Recommendation X.680 [2]) to afull type definition
(see note 3).

Replace the CHARACTER STRING type with its associated type obtained by expanding inner subtyping in
the associated type of the CHARACTER STRING type (see clause 39.5 of ITU-T Recommendation
X.680 [2]) to afull type definition.

Replace the INSTANCE OF type with its associated type obtained by substituting INSTANCE OF
DefinedObjectClass by its associated ASN.1 type (see clause C.7 of ITU-T Recommendation X.681 [3]) and
replace all ASN.1 types with their TTCN-3 equivalents according to table 2. The resulted type isthe TTCN-3
associated type.

Ignore any remaining inner subtyping (see note 4).

Ignore any named numbers and named bitsin ASN.1 types. In ASN.1 values replace any named number by its
value and substitute any named bits or sequence of named bits by a bitstring without trailing zeros, where bit
positions identified by names present are replaced by "1"s, other bit positions are replaced by "0"s.

Replace any selection type with the type referenced by the selection type; if the denoted choice type (the
"Type" in clause 29.1 of ITU-T Recommendation X.680 [2]) is a constrained type, the selection has to be done
on the parent type of the denoted choice type.

Convert any RELATIVE-OID type or value to an obj i d type or value (see note 5).

Replace any of the following restricted character string types with their associated types obtained as (see
note 6):

- BMPString: uni ver sal charstring (char (0,0,0,0) .. char ( 0,0,255,255));
- UTF8String: uni versal charstring;

- NumericString: char st ri ng constrained to the set of characters as given in clause 36.2 of ITU-T
Recommendation X.680 [2];

- PrintableString: char st ri ng constrained to the set of characters as given in clause 36.4 of ITU-T
Recommendation X.680 [2];

- TeletexString and T61String: uni ver sal char st ri ng constrained to the set of characters as given
in ITU-T Recommendation T.61 (see hibliography);

- VideotexString: uni ver sal char st ri ng constrained to the set of charactersasgivenin ITU-T
Recommendation T.100 [10] and ITU-T Recommendation T.101 [11];

- GraphicString: uni ver sal charstring;

- GeneralString: uni ver sal charstri ng.

Replace any GeneralizedTime and UTCTime types or values with the type or value of char st ri ng.
Replace any ObjectDescriptor type or value by theuni ver sal char st ri ng type or vaue.

Replace any notations for the object class field types (see clause 14 of ITU-T Recommendation X.681 [3]) by
the ASN.1 item they are referring to (see note 8); open types has to be replaced by the metatype "OPEN
TYPE" for the purpose of the transformation (and only for that).

Replace all information from objects notations (see clause 15 of ITU-T Recommendation X.681 [3]) by the
ASN.1 item they are referencing to.

Revert table constraints (see clause 10 of ITU-T Recommendation X.682 [4]) to list subtyping and ignore all
relational constraints (see note 7).
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21) Replace all occurrences of NULL type with the following associated TTCN-3 type:

type enuner at ed <identifier> { NULL }, where <identifier> isthe ASN.1 Type reference
converted according to clause 7.2.

22) Replace all references to open types with the metatype "OPEN TYPE".

23) Replace ASN.1 types with their equivalents according to table 2 and ASN.1 values with equivalent TTCN-3
values based on the associated types. Missing (i.e. implicitly omitted) optional fieldsin structured ASN.1
values (of the types (SET, SEQUENCE, etc.) shall be explicitly omitted in the resulted structured TTCN-3
values (see note 9). The metatype "OPEN TYPE" hasto be replaced by anyt ype.

NOTE 1.

NOTE 2:

NOTE 3:

NOTE 4:

NOTE5:

NOTE 6:

NOTE 7:

NOTE 8:
NOTE 9:

Associated types alone do not contain all information needed for the correct encoding of values based on
ASN.1 types. The way of handling the extra information needed by the system to provide correct
encoding isimplementation dependent and remains hidden for the user; it is knowledge is not regiured to
make valid TTCN-3declarations or assignments involving imported ASN.1 types and val ues.

When importing ENUMERATED types, integer numbers assigned by the user to enumerations are also
imported.

The data-value field of the EXTERNAL type may be encoded as a single-ASN1-type, octet-aligned or
arbitrary (see clause 8.18.1 of ITU-T Recommendation X.690 [6]) at the discretion of the encoder; if the
user wants to enforce one given form of encoding or wants to allow only one specific encoding form at
matching, it shall use the appropriate encoding attribute for the type or the given constant, variable,
template or template field (see clause 11.3).

Inner subtyping shall be taken into account by the user when defining TTCN-3 values or templates based
on an ASN.1 type constrained by inner subtyping.

Equivalence with the obj i d typeislimited to the syntax to be used for value notations only. When
encoding/decoding an objid value retrieved from an ASN.1 RELATIVE-OID vaue using an ASN.1
encoding rule, the encoding/decoding shall occur according to rules specified for the RELATIVE-OID
type.

VisibleString, |A5String and Universal String have their equivalent TTCN-3 types and are replaced
directly.

Relational constraints shall be taken into account by the user when declaring values and templates (also
may be handled by tools implicitly).

This replacement do not effect contraints applied to the "notation for the object classfield type" itself.

Missing optional fieldsin values of structured ASN.1 types (SET, SEQUENCE, EXTERNAL, etc.) are
equivalent to explicitly omitted fieldsin structured TTCN-3 values.

EXAMPLE 2:

nodul e MyTTCNMbdul e

{

}

i mport from MyASNlnodul e | anguage "ASN. 1: 2002" al | ;

const Bmessage MyTTCNConst: = j ohnVal ues;
const DefinedVal uesForFi el d1 Val uel: = 1;

NOTE 10: ASN.1 definitions other than types and values (i.e. information object classes or information object sets)

are not directly accessible from the TTCN-3 notation. Such definitions shall be resolved to atype or value
within the ASN.1 module before they can be referenced from within the TTCN-3 module.
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Table 3: ASN.1 type constraint to TTCN-3 subtype conversions

Type (or derived from such a| Single Contained Value Size Permitted Type Inner Pattern User Table Relation | Content
type by tagging or Value Subtype (h) Range | Constraint | Alphabet [Constraint| Subtyping |Constraint| defined constraint |constraint | constraint
subtyping) (seei) constraint (see k) (see k)
Bit String list single value:list, No length No No No No ignore No No ignore
size: length
Boolean list list No No No No No No ignore No No No
Choice list list No No No No convert to No ignore No No No
full type
Embedded-pdv (see a) list No No No No No convert to No ignore No No No
full type
Enumerated list list No No No No No No ignore No No No
External (see a) list No No No No No convert to No ignore No No No
full type
Instance-of (see a and b) list list No No No No convert to No ignore No No No
full type
Integer list single value:list, | range No No No No No ignore No No No
value range: range
Null ignore ignore No No No No No No ignore No No No
Obiject class field type (see ¢) (see ¢) No No No No No No ignore list ignore No
Object Descriptor (see €) list single value: list, No length range No No No ignore No No No
size: length,
perm.alphabet:
range
Object Identifier list list No No No No No No ignore No No No
Octet String list single value:list, No length No No No No ignore No No ignore
size: length
open type No No No No No anytype No No ignore No No No
with list (see m) (see m)
constraint
Real list single value:list, | range No No No convert to No ignore No No No
value range: range full type
Relative Object Identifier list list No No No No No No ignore No No No
(see d)
Restricted Character String list single value:list, | range length range No No Ignore ignore No No No
Types size: length, (see g)
perm.alphab.:
range
Sequence list list No No No No convert to No ignore No No No
full type
Sequence-of list single value:list, No length No No convert to No ignore No No No
value range: range full type
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Type (or derived from such a| Single Contained Value Size Permitted Type Inner Pattern User Table Relation | Content
type by tagging or Value Subtype (h) Range | Constraint | Alphabet [Constraint| Subtyping |Constraint| defined constraint |constraint | constraint
subtyping) (seei) constraint (see k) (see k)
Set list list No No No No convert to No ignore No No No
full type

Set-of list single value:list, No length No No convert to No ignore No No No

value range: range full type
Time Types (see a) list list No No No No No No ignore No No No
Unrestricted Character String list No No length No No convert to No ignore No No No
Type (see a) (applied to full type

field "string-
value")
NOTES:
(@) These types are seen from TTCN-3 as being equivalent to their associated types.
(b) Type-id field of the associated type for Instance of shall be replaced by the type of the &id field the value field is anytype (annex C of ITU-T Recommendation X.681 [3]).
(c) Replaced by the referenced type, thus applicable as to the referenced type.
(d) Seen as object identifier from TTCN-3.
(e) Its associated type is a restricted character string type.
() Open type is replaced by anyt ype.
(9) Character patterns can only be used in constants, variables, templates and module parameters in TTCN-3 but can not be used for subtyping.
(h) Contained subtype constraints shall be replaced by literal constraints at import.
(i) Information in this column relates to the TTCN-3 views of ASN.1 items. Encoding/decoding shall be according to the root type, thus extra information for encoding also has to
be stored which are not shown in this table.

(k) Applicable to notations for the object class field type only.
(m) Applicable when the open type is defined using the notation for the object class field type (see above).
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9.2 Scope of ASN.1 identifiers

Imported ASN.1 identifiers follow the same scope rules as imported TTCN-3 types and values (see clause 5.3 of
ES 201 873-1[1]).

10 Parameterization in ASN.1

It is permitted to reference parameterized ASN.1 type and value definitions from with the TTCN-3 module. However,
all ASN.1 parameterized definitions used in a TTCN-3 module shall be provided with actual parameters (open types are
not permitted) and the actual parameters provided shall be resolvable at compile-time.

The TTCN-3 core language does not support the import of ASN.1 items, which employ uniquely ASN.1 specific
objects as formal or actual parameter(s). ASN.1 specific parameterization which involves objects which cannot be
defined directly in the TTCN-3 core language shall therefore be resolved in the ASN.1 part before use within the
TTCN-3. The ASN.1 specific objects are;

a) Information Object classes,
b) Information Objects;
c) Information Object Sets.

For example the following is not legal because it defines a TTCN-3 type which takes an ASN.1 object set as an actua
parameter.

MyASNLnodul e DEFINITIONS :: =

BEG N
-- ASN. 1 Modul e definition
-- Information object class definition
MESSACE ::= CLASS { &msgTypeVal ue I NTEGER UNI QUE,
&MsgFi el ds}
-- Information object definition
set upMessage MESSAGE ::= { &nsgTypeVal ue 1,
&\MsgFi el ds COCTET STRI NG
set upAckMessage MESSAGE :: = { &msgTypeVal ue 2,
&MVsgFi el ds BOOLEAN}
-- Information object set definition
My/Prot ocol MESSAGE ::= { setupMessage | setupAckMessage}
-- ASN. 1 type constrained by object set
M/Message{ MESSAGE : MsgSet} ::= SEQUENCE
code MESSACE. &nsgTypeVal ue({ MsgSet}),
Type MESSAGE. &VvsgFi el ds({ MsgSet})
}
END

modul e MyTTCNModul e
{
/1 TTCN- 3 nodul e definition
i mport from MyASNlnodul e | anguage "ASN. 1: 2002" al | ;

/1 Illegal TTCN-3 type with object set as paraneter

type record Q MESSAGE MyMsgSet) ::= { z fieldl,
MyMessage( MyMsgSet) fi el d2}
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To makethisalega definition the extra ASN.1 type My Messagel has to be defined as shown below. This resolves the
information object set parameterization and can therefore be directly used in the TTCN-3 module.

MyASNLnodul e DEFINITIONS :: =

BEG N
-- ASN. 1 Modul e definition
My/Prot ocol MESSAGE ::= { setupMessage | setupAckMessage}
-- Extra ASN. 1 type to renove object set paraneterization
M/Messagel ::= MyMessage{ MyProtocol}
END
modul e MyTTCNModul e
{
/1 TTCN- 3 nodul e definition
i mport from MyASNlnodul e | anguage "ASN. 1: 2002" al | ;
/1 Legal TTCN-3 type with no object set as paraneter
type record Q:={ Z fieldl,
M/Messagel field2}
}

11 Defining ASN.1 message templates

11.1 General

If messages are defined in ASN.1 using, for example, SEQUENCE (or possibly SET) then actual messages, for both
send andr ecei ve events, can be specified using the ASN.1 value syntax.

EXAMPLE:

MyASN1nodul e DEFINITIONS :: =
BEG N
-- ASN. 1 Modul e definition

-- The message definition
My/MessageType: : = SEQUENCE
{

fieldl [1] | ASSTRI NG /1 Like TTCN-3 character string

field2 [2] | NTEGER OPTI ONAL, /1 like TTCN-3 integer

field3 [4] Field3Type, /1 Like TTCN-3 record

fieldd [5] Field4Type /1 Like TTCN-3 array
}
Fi el d3Type: : = SEQUENCE {field31 BIT STRING field32 INTEGER, field33 OCTET STRI NG,
Fi el d4Type: : = SEQUENCE OF BOOLEAN

-- may have the foll ow ng val ue
nyVal ue MyMessageType: : =
{

fieldl "A string",

field2 123,

field3 {field31 '11011'B, field32 456789, field33 'FF G,
field4 {true, false}

END
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11.2  ASN.1 receive messages using the TTCN-3 template
syntax

Matching mechanisms are not supported in the standard ASN.1 syntax. Thus, if it iswished to use matching
mechanisms with an ASN.1 receive message then the TTCN-3 syntax for receive templates shall be used instead. Note
that this syntax includes component references in order to be able to reference the individual componentsin ASN.1
SEQUENCE, SET, etc.

EXAMPLE:
i mport from MyASNlnodul e | anguage "ASN. 1:2002" {
type nyMessageType

/1 a message tenpl ate using matching mechani sns within TTCN-3 mi ght be
tenpl ate nmyMessageType MyVal ue: =
{

fieldl : = ATt <A >" g,
field2 : = *,
field3.field31 := '110??'B,
field3.field32 := 2,
field3.field33 := 'F?'Q
field4.[0] := true,

fieldd.[1] := fal se

}

/1 the following syntax is equally valid
tenpl ate nyMessageType My Val ue: =

fieldl := "A'<?>"tr"<*>"g", /1 string with wildcards
field2 := *, /1 any integer or none at all
field3 := {'110??'B, ?, 'F?' O,

fieldd := {?, false}

11.3  Ordering of template fields

When TTCN-3 templates are used for ASN. 1 types the significance of the order of the fields in the template will depend
on the type of ASN.1 construct used to define the message type. For example: if SEQUENCE or SEQUENCE OF is used
then the message fields shall be sent or matched in the order specified in the template. If SET or SET OF isused then
the message fields may be sent or matched in any order.

12 Encoding information

12.1 General

TTCN-3 alows references to encoding rules and variations within encoding rules to be associated with various TTCN-3
language elements. It is also possible to define invalid encodings. This encoding information is specified using the
wi t h statement according to the following syntax:

EXAMPLE:

nodul e MyModul e
{

i ﬁport from M/ASNLnodul e | anguage "ASN. 1: 2002" {
type nyMessageType

}
with {
encode "PER-BASI C- ALI GNED: 1997" // Al instances of MyMessageType shoul d be encoded

usi ng PER 1997
}

} /1 end nodul e
with { encode "BER 1997" } // Default encoding for the entire nodule (test suite) is BER 1997
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12.2  ASN.1 encoding attributes

The following strings are the predefined (standardized) encoding attributes for the current version of ASN.1:

a)

f)

€)

h)

)

"BER:2002" means encoded according to ITU-T Recommendation X.690 [6] (BER);
"CER:2002" means encoded according to ITU-T Recommendation X.690 [6] (CER);
"DER:2002" means encoded according to ITU-T Recommendation X.690 [6] (DER).

"PER-BASIC-UNALIGNED:2002" means encoded according to (Unaligned PER)
ITU-T Recommendation X.691 [7];

"PER-BASIC-ALIGNED:2002" means encoded according to ITU-T Recommendation X.691 [7]
(Aligned PER);

"PER-CANONICAL-UNALIGNED:2002" means encoded according to (Canonical Unaligned PER)
ITU-T Recommendation X.691 [7];

"PER-CANONICAL-ALIGNED:2002" means encoded according to I TU-T Recommendation X.691 [7]
(Canonical Aligned PER);

"BASIC-XER:2002" means encoded according to ITU-T Recommendation X.693 [8] (Basic XML encoding
rules);

"CANONICAL-XER:2002" means encoded according to ITU-T Recommendation X.693 [8] (Canonical XML
encoding rules);

"EXTENDED-XER:2002" means encoded according to ITU-T Recommendation X.693/Amd. 1 [8] (Extended
XML encoding rules).

The encodings of previous ASN.1 versions rule (e.g. 1988, 1994 or 1997) can be used as well. In this case, the date
has to be replaced accordingly. For example, for ASN.1 1997 the following encoding attributes apply: "BER:1997",
"CER:1997", "DER:1997", "PER-BASIC-UNALIGNED:1997", "PER-BASIC-ALIGNED:1997",
"PER-CANONICAL-UNALIGNED:1997" and "PER-CANONICAL-ALIGNED:1997".

12.3  ASN.1 variant attributes

The following strings are predefined (standardized) variant attributes. They have predefined meaning when applied
jointly with predefined ASN.1 encoding attributes only (see clause 11.2). Handling of these predefined attributes when
applied jointly with other attributes or to an TTCN-3 object without an attribute is out of scope of the present document
(see note 1):

a)

b)

0)

d)

"length form 1" means, that the given value shall only be encoded and decoded using the short form of the
length octets (see clause 8.1.3 of ITU-T Recommendation X.690 [6]) in case of BER, CER and DER
encodings or the single octet length determinant (see clause 10.9 of Recommendation X.691 [7]) in case of any
form of the PER encoding (see note 2).

"length form 2" means, that the given value shall only be encoded and decoded using the long form of the
length octets (see clause 8.1.3 of ITU-T Recommendation X.690 [6]) in case of BER, CER and DER
encodings or the two octets length determinant (see clause 10.9 of ITU-T Recommendation X.691 [7]) in case
of any form of the PER encoding (see note 2).

"length form 3" means, that the given value shall only be encoded and decoded using the indefinite form of the
length octets (see clause 8.1.3 of ITU-T Recommendation X.690 [6]) in case of BER, CER and DER
encodings.

"REAL base 2" means that the given value shall be encoded or matched according to the REAL binary
encoding form. This attribute can be used on constants, variables or templates only and when used on any kind
of agrouping (e.g. to groups or to the whole import statement) it shall have effect on these TTCN-3 objects
only.
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€) "single-ASN1-type", "octet-aligned” and "arbitrary” means, that the given value based on an ASN.1
EXTERNAL type shall be encoded using the specified by the attribute encoding form or matched if received
with the specified choice only (see clause 8.18 of ITU-T Recommendation X.690 [6]). This attribute can be
used on imported ASN.1 EXTERNAL types and constants, variables, templates or template fields based on
these types only; when used on any kind of a grouping (e.g. to groups or to the whole import statement) it shall
have effect on these TTCN-3 objects only. If the conditions set in clauses 8.18.6 t0 8.18.8 of ITU-T
Recommendation X.690 [6] and the specified attribute do not met, this shall cause arun-time error.

f)  "TeletexString" means that the given value shall be encoded and decoded as the ASN.1 type TeletexString
(see clause 8.20 of ITU-T Recommendation X.690 [6] and clause 26 of ITU-T Recommendation X.691 [7]).

g) "VideotexString" means that the given value shall be encoded and decoded as the ASN.1 type VideotexString
(see clause 8.20 of ITU-T Recommendation X.690 [6] and clause 26 of ITU-T Recommendation X.691 [7]).

h)  "GraphicString" means that the given value shall be encoded and decoded as the ASN.1 type GraphicString
(see clause 8.20 of ITU-T Recommendation X.690 [6] and clause 26 of ITU-T Recommendation X.691 [7]).

i)  "GeneraString" means that the given value shall be encoded and decoded as the ASN.1 type Genera String
(see clause 8.20 of ITU-T Recommendation X.690 [6] and clause 26 of ITU-T Recommendation X.691 [7]).

NOTE 1: These attributes may be reused in implementation specific encoding rules with a different meaning than
specified in the current clause, may be ignored or awarning/error indication may be given. However, the
strategy to be applied is implementation dependent.

NOTE 2: Application of these variant attributes may lead to invalid ASN.1 encoding (e.g. using the indefinite
length form to primitive valuesin BER or not using the minimum necessary number of length octets).
Thisisalowed intentionally and users shall allocate these variant attributes to constants, variables,
templates or template fields used for receiving cautioudly.
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Annex A (normative):
Additional BNF and static semantics

To support the use of ASN.1in TTCN-3 The TTCN-3 syntax in ES 201 873-1[1]. Annex A shall be supplemented by
the BNF and semantic rules specified in the annex.

A.1  ASN.1 support

xxx. Definitiveldentifier ::= Dot ObjectldentifierKeyword "{" DefinitiveQObjldConponentList "}"
xxx. ObjectldentifierKeyword ::= "objid"

xxx. DefinitiveQoj!ldConponentList ::= {DefinitiveCbjldConponent}+

xxx. DefinitiveQojldConmponent ::= NameForm |

Def i ni ti veNunber Form |
Def i ni ti veNaneAndNunber For m

xxx. DefinitiveNunberForm ::= Nunber
xxx. DefinitiveNameAndNunberForm::= ldentifier "(" DefinitiveNunberForm")"
Xxx. OnbjectldentifierValue ::= ObjectldentifierKeyword "{" ObjldConponentlList "}"
xxx. Qoj | dConponent Li st ::= {Cbj | dConmponent } +
xxx. oj | dConmponent ::= NameForm |
Nunber For m |

NaneAndNunber For m |

Ref er encedVal ue
/* STATI C SEMANTI CS — Ref erencedVal ue shall be an object identifier value */
xxx. NameForm ::= ldentifier

xxx. Number Form :: = Nunmber | ReferencedVal ue
/* STATI C SEMANTI CS - Ref erencedVal ue shall be a non negative integer value */
xxx. NameAndNurmber Form ::= ldentifier "(" NumberForm")"
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Annex B (normative):
Pre-defined TTCN-3 functions

B.1 The Decompose function

deconp (in objid invalue, in integer index, in integer count) return objid

This function returns an object identifier value containing a fragment (sequence of components) of the input object
identifier value (invalue). The starting point of the fragment is defined by the second in parameter (index). The actual
value of the 'index’ parameter shall be a non-negative integer. Indexing starts from zero, which identifies the first
component of the input object identifier value. The third input parameter (count) defines the number of componentsin
the returned objid value. The actual value of the '‘count’ parameter shall be a positive non-zero integer. The sum of the
‘index' and 'count' parameters shall be less than or equal to the number of componentsin the input objid value minus 1.

EXAMPLE:

var objid v_etsi MbNet := objid{itu_t identified_organization etsi(0)
nobi | e_domai n(0) unts_Network (1)}

deconp (v_etsi MobNet, 0, 2) // returns {itu_t identified_organization}
deconp (v_etsi MobNet, 2, 3) // returns {etsi(0) nobile_domain(0) unts_Network (1)}

deconp (v_etsi MobNet, 0, 0) // causes error as nunber of conponents to be returned
/1 shall be nmore than 0O

deconp (v_etsi MobNet, 0, 6) // causes error as the input objid value contains |ess
/1 than 6 conponents
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Annex C (informative):
Predefined object identifier components

ITU-T Recommendation X.660 [12] defines the tree of object identifier components shown below. Only the object
identifier components defined in ITU-T Recommendation X.660 [12] shall use the name form (without defining the
numerical value of the component) in object identifier value notations. These predefined components have specified
numerical values when used at their predefined positions only. Namesin italic are reserved for historical reasons,
therefore their usein TTCN-3 codes is deprecated, but it is recommended that TTCN-3 tools are able to recognize them
and substitute with the correct numerical value.

NOTE: Names below are given according the TTCN-3 syntax, i.e. all dash characters are replaced by underscore
characters.

itu_t(0), ccitt(0), itu_r(0)
recommendation(0)
a1)

d(4)

&(5)

f(6)

9(7)

h(8)

i(9)

j(10)

k(11)

1(12)

m(13)

n(14)

o(15)

p(16)

q(17)

r(18)

5(19)

t(20)

u(21)

v(22)

x(24)

y(25)

Z(26)
question(1)
administration(2)
network_operator(3)
identified_organization(4)
r_recommendation(5)

iso(1)
standard(0)
registration_authority(1)
member_body(2)
identified_organization(3)

joint_iso_itu_t(2), joint_iso_ccitt(2)
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. ITU-T Recommendation T.50 (1992): "International Reference Alphabet (IRA) (Formerly International
Alphabet No. 5 or IA5) - Information technology - 7-bit coded character set for information interchange'.

. ITU-T Recommendation X.208: " Specification of Abstract Syntax Notation One (ASN.1)".

. I SO/IEC 8859-1: "Information technology - 8-bit single-byte coded graphic character sets - Part 1: Latin
alphabet No. 1".

. ITU-T Recommendation T.61 (1988): "Character repertoire and coded character sets for the international
teletex service'.

. A repository of object identifiers (OIDs) isfreely available at http://oid.elibel.tm.fr.
NOTE: The content of the above web site is planned to be moved to the ITU-T web site.
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