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National foreword

This British Standard has been prepared under the direction of the Information Systems Technology Standards Committee.
It is identical with 1SO 8825 : 1987 ‘Information processing systems — Open Systems Interconnection — Specification of
Basic Encoding Rules for Abstract Syntax Notation One (ASN.1)’, published by the International Organization for
Standardization (1SO). It supersedes DD 104 : 1986, which is withdrawn.

The UK has actively participated through BSI Technical Committee IST/21 in the development of the international
standard.

The text of the international standard is technically aligned with the encoding rules defined in The International Telegraph
and Telephone Consultative Committee (CCITT) Recommendation X.409 : 1984. It is hoped that future editions of the
ISO standard and the CCITT Recommendation will be technically identical.

CCITT Recommendation X.409 : 1984 also defines a syntax that is technically aligned with the specification of the

ASN.1 syntax contained in the companion BS 6962.

Up-to-date information on existing and projected British Standards publications for Open Systems Interconnection is
included in the ‘Basic List' published as part of the BSI Information Technology Services {BITS) initiative. For details
contact: Marketing Department, BSI, Linford Wood, Milton Keynes MK14 GLE.

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘British Standard’.

Cross-references
international standard

1SO 7498 : 1984

Corresponding British Standard

BS 6568 Reference model for Open Systems Interconnection
Part 1 : 1988 Basic reference model (incorporating connectionless mode transmission)
(Identical)

The Technical Committee has reviewed the provisions of 1SO 2022, ISO 2375 and 1SO 8823, and CCITT Recommenda-
tion X.400 : 1984, to which reference is made in the text, and has decided that they are acceptable for use in conjunction
with this standard. British Standards identical with 1SO 8823 and ISO 8824 are in preparation. CCITT Recommendation
X.409 : 1984 is available from BSI Sales Department, Linford Wood, Milton Keynes MK14 6LE.

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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British Standard for

Open Systems Interconnection:

Specification for basic encoding rules for
Abstract Syntax Notation One (ASN.1)

0 Introduction

ISO 8824 (Specification of Abstract Syntax Notation
One) specifies a notation for the definition of
abstract syntaxes, enabling application layer
standards to define the types of information they
need to transfer using the presentation service. It
also specifies a notation for the specification of
values of a defined type.

This International
encoding rules that may be applied to values of
types defined using the notation specified in. ISO
8824. Application of these encoding rules
produces a-transfer syntax for such values. It is
implicit in the specification of these encoding rules
that they are also to be used for decoding.

There may be more than one set of encoding rules
that can be applied to values of types that are
defined using the notation of 1SO 8824. This
International Standard defines one, set of encoding
rules, called basic encoding rules,

This International Standard is technically aligned
with the relevant parts of CCITT Recommendation
X.409 (1984),

Annex A gives examples of the application of the
encoding rules. It is not part of this International
Standard.

Annex B summarises the assignment of object
identifier values- made in this International
Standard and is not part of this International
Standard. '

Standard defines a set of

- 180 2375,
- registration of escape sequences.

1 Scope and field of application

This International Standard specifies a set of basic
encoding rules that may be used to derive the
specification of a transfer syntax for values of types
defined using the notation specified in 1SO 8824.
These basic encoding rules are also to be applied
for decoding such a transfer syntax in order to
identify the data values being transferred.

These basic encoding rules are used at the time of
communication (by. the presentation service
provider when required by a presentation context).

2 References

ISO 2022, Information processing -.1S0 7-bit and
8-bit coded character sets - Code extension
techniques.

Data processing - Procedure for

ISQ 7498, Information processing systems - Open
Systems Interconnection - Basic Reference Model.

ISO 8823, Information processing. systems - Open
Systems Interconnection - Connection-oriented
presentation protocol specification.

ISO 8824, Information processing systems - Open
Systems Interconnection - Specification of Abstract
Syntax Notation One (ASN.1).

CCITT X.409 (1984), Message. handiing systems:
presentation transfer syntax and notation.
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3 Definitions

The definitions of 1SO 8824 are used in this
International Standard.
3.1 dynamic conformance: A statement of the

requirement for an implementation to adhere to the
behaviour prescribed by this international Standard
in an instance of communication.

3.2 static conformance: A statement of the
requirement for support by an implementation of a
valid set of features from among those defined by
this International Standard.

3.3 data value: Information specified as the
value of a type; the type and the value are defined
using ASN.1.

34  encoding (of a data value): The complete
sequence of octets used to represent the data
value.

NOTE — Some CCITT Recommendations use the term “data
element” for this sequence of octets, but the term Is not used in
this International Standard, as other international Standards use
it to mean “data value”.

35 identifier octets: Part of a daia value
encoding which is used to identify the type of the
value.

36 length octets: Part of a data value
encoding following the identifier octets which is
used to determine the end of the encoding.

37 end-of-contents octets: Part of a data value
encoding, occurring at its end, which is used to
determine the end of the encoding.

NOTE — Not all encodings require end-of-contents octets.

38 contents octets: That part of a data value
encoding which represents a particular value, to
distinguish it from other values of the same type.

3.9 primitive encoding: A data value encoding
in which the contents octets directly represent the
value.

3.10 constructed encodingg A data value
encoding in which the contents octets are the
complele encoding of one or more other data
values.

311 sender: An implementation encoding a
data value for transfer.

312 receiver: An implementation decoding the
octets produced by a sender, in order to identify
the datavalue which was encoded.

4 Abbreviations and notation
4.1 Abbreviations

ASN.1
4.2 Notation

Abstract Syntax Notation One

4.21 This International Standard references the
notation defined by ISO 8824.

4.2.2 This International Standard specifies the value
of each octet in an encoding by use of the terms
“most significant bit” and “least significant bit".

NOTE — Lower layer standards use the same notation to
define the order of bit transmission on a serial line, or the
assignment of bits to parallel channels.

423 For the purposes of this International
Standard only, the bits of an octet are numbered
from 8 to 1, where bit 8 is the “most significant bit",
and bit 1 is the “least significant bit".

5 Conformance

5.1 Dynamic conformance is specified by clause 6
to clause 21 inclusive:

5.2 Static conformance is specified by those
standards which specify the application of these
basic encoding rules.

5.3 Alternative encodings are permitted by this

International Standard as a sender’s option.
Conforming receivers shall support all alternatives.

NOTE — Examples of such alternative encodings appear in
6.3.2 b) and table 2.

6 General rules for encoding

6.1 Structure of an encoding

6.1.1 The encoding of a data value shall consist of
four components which shall appear in the
following order:

a) identifier octets (see 6.2);

b) length octets (see 6.3);

c) contents octets (see 6.4);

d) end-of-contents octets (see 6.5).
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IDENTIFIER | LENGTH OCTETS CONTENTS OCTETS
OCTETS :

The number of octeté i

inthe contents octets

(see 6.3.2)

‘ Figure 1 — Structure of an encoding

IDENTIFIER LENGTH OCTETS CONTENTS OCTETS | END OF

OCTETS ' : CONTENTS OCTETS
Indicates that the indicates that there
contents octets-are - are no further
terminated by end of encodings in the
contents octets contents octet
(see 6.3.4)

Fi‘gure 2 — An alternative constructed encoding

6.1.2 The end-'of-contenAts oc;(ets sﬁall not be
present unless the value of the length octets
requires them to be present (see 6.3).

6.1.3 Figure 1 illustrates the. structure of an
encoding (primitive or constructed). Figure 2
illustrates an alternative constructed encoding.

6.2 Identifier octets

6.2.1 The identifier octets shall encode the ASN.1
tag (class and number) of the type of the data
value,

6.2.2 For tags with a nhumber ranging from zero to
30 (inclusive), the identifier octets shall comprise a
single octet encoded as follows:

a) bits 8 and 7 shall be encoded to represent the
class of the tag as specified in table 1.

- Table 1 — Encoding of class of tag

Class |eits | Bit?7
Universal 0 0

. Application 0 1
Context — specific 1 0
Private 1 1

b) bit 6 shall be a zero or a one acbording to the
rules of 6.2.5; ’

c) bits 5 to 1 shall encode the number of the tag
as a binary integer with bit 5 as the most
significant bit.

6.2.3 Figuré 3 illustrates the form of an identifier

octet for a type with a tag whose number is in the
range zero to 30 (inclusive).
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6.2.4 For tags with a number greater than or equal
to 31, the identifier shall comprise a leading octet
foliowed by one or more subsequent octets.

6.2.4.1 The leading octet shall be encoded as
follows:

a) bits 8 and 7 shall be encoded to represent the
class of the tag as listed in table 1;

b) bit 6 shall be a zero or a one according to the
rules of 6.2.5;

c) bits 5to 1 shall bé encoded as 11111,

6.2.4.2 The subsequent octets shall encode the
number of the tag as follows:

a) bit 8 of each octet shall be set to oné unless it
is the last octet of the identifier octets;

b) bits 7 to 1 of the first subsequent octet, followed
by bits 7 to 1 of the second subsequent octet,
followed in turn by bits 7 to 1 of each further
octet, up to and including the last subsequent
oclet in thé identifier -octets shall be the
encoding of an unsigned binary integer equal
fo the tag number, with bit 7 of the first
subsequent octét as the most significant bit;

c) bits 7 to 1 of the first subsequent octet shall not
all be zero.

6.2.4.3 Figure 4 illustrates the form of the identifier
oclets for a type with a tag whose number is
greater than 30.

6.2.5 Bit 6 shall be set to zero if the encoding is
primitive, and shall be set to one if the encoding is
constructed.

NOTE — subsequent clauses specify whether the encoding is
primitive or constructed for each type.

6.2.6 1SO 8824 specifies that the tag of a type
defined . using the “CHOICE” keyword takes the
value of the tag of the type from which the chosen
data value is taken.

6.2.7 ISO 8824 specifies that the tag of a type
defined using “ANY” is indeterminate. The “ANY”
type is subsequently defined to be an ASN.1 type,
and the complete encoding is then identical to that
of a value of the assigned type (including the
identifier octets).

6.3 Length octets

6.3.1 Two forms of length octets are specified.
These are

a) the definite form (see 6.3.3); and
b) the indefinite form (see 6.3.4).
6.3.2 A sender shall

a) use the definite form (6.3.3) if the encoding is
primitive; .

b) use either the definite form (6.3.3) or the
indefinite form (6.3.4), a sender’s option, if the
encoding is constructed and all immediately
available;

c) use the indefinite form (6.3.4) if the encoding is
constructed and is not all immediately
available,

6.3.3 For the definite form, the length octets shall
consist of one or more octets, and shall represent
the number of octets in the contents octets using
either the short form (6.3.3.1) or the long form
(6.3.3.2) as a sender’s option.

NOTE — The short form can only be used if the number of
octets in the contents octets is less than or equal to 127.

6.3.3.1 in the short form, the length octets shall
consist of a single octet in which bit 8 is zero and
bits 7 to 1 encode the number of octets in the
contents octets (which may be zero), as an
unsigned binary integer with bit 7 as the most
significant bit.

EXAMPLE
L = 38 can be encoded as 00100110,
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