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Information processing systems — Open Systems

Inter
for

0 Introduction

ISO 8824|(Specification of Abstract Syntax Notation
One) spkgcifies a notation for the definition of
abstract | syntaxes, enabling application layer
standard$ to define the types of information they
need to transfer using the presentation service. |t
also spegifies a notation for the specmcatlon of
values ofla defined type

This International Standard defines a set- of
encoding| rules that may be applied, to values of
types defined using the notation specified)in 1SO
8824. pplication 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 m3y be more than phe-set of encoding rules
that can|be applied to~values of types that are
defined using the nGtation of ISO 8824. ' This
Internatignal Standatd-defines one set of.encoding
rules, calfled basic¢.encoding rules.

This Intefnational Standard is technically aligned
with the |refevant parts of CCITT Recommendation

onnection — Specification of Basic Encoding
bstract Syntax Notation One (ASN.1)

1 Scope and field of application

This International Standard specifies
encoding rules that may be used

spegcification of a transfer syntax for v
defined using the notation specified
These basic encoding rules are also
for decoding such a transfer syntax
identify the data values being transfer

These basic encoding rules are used
communication (by the
provider when required by a presenta

2 References

ISO 2022, Information processing -
8-bit coded character sets -
techniques.

SO 2375, Data processing - P
registration of escape sequences.

presentation ;
fion context).

Rules

h set of basic
o derive the
lues of types
in I1ISO 8824.
to be applied
in order ‘to
red.

at the time of
service

SO 7-bit and

Codle extension

rocedure  for

ISO 7498, information processing sy§tems - Open

pbnce Model.

Systems Interconnection - Basic Refer

X.409 (1933).

Annex A gives examples of the applic'ation of the
encoding rules. It is not part of this International
Standard. o

Annex B summarises the assignment of object

identifier values made .in . this International
Standard and is not part of this International
Standard.

ISO 8823, Information processing. systems - Open

Systems Interconnection -
presentation protocol specification.

Connect/on-or/ented

ISO 8824, Information processing systems - Open
Systems Interconnection ~ Specification of Abstract

Syntax Notation One (ASN.1).

CCITT. X.408 (1984),

Message handling. systems:

presentation transfer syntax and notation.
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3 Definitions

The definitions of I1SO 8824 are used in this
international Standard.

31 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
require :
valid sef of features from among those def"ned by
this Intefnational Standard.

3.3 data value: Information spécifi:ed as the
value of|a type; the type and the value are defined
using A§N.1.

34 gncoding (of a data value); The complete
sequence of octets used to represent the data
value,

NOTE —|Some CCITT Recommendations use the term “data
element” fpr 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  iflentifier octets: ‘Pabrt of a data value
encoding which is used to identify the type of the
value.

encoding following the identifier octets which is

36 :fngth “octets: Part of a data _value
used to getermine the end of the encoding:

37 éend-of-contents octets: Part ofta data value
encoding, occurring at its end, which .is used to
determirfe the end of the encoding.,)”

NOTE — Not all encodings_requlré end-of-contents octets.

38 gontents octets{ That part of a data value
encoding which represents a particular value, to
distinguigh it from-other values of the same type.

3.9 Brimitive> encoding: A data value encoding
in which| the\contents octets directly represent the
value. '

4 Abbreviations and notation

4.1 Abbreviations

ASNA Abstract Syntax Notation One
4.2 Notation

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

: {'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 kame notation 't
define the order of bit transmission on a serial line, or the
assignment of bits to parallel channeis.

423 For the purposes of this| International
Standard only, the~bits of an octet pre numbered
from 8 to 1, whete bit 8 is the “most gignificant bit”,
and bit 1 is the “least significant bit".| . .

5 Conformance

5. Dynamic conformance is specifidd by clause 6
to clause 21 inclusive.

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

5.3 AItérnativTe encodings are pérmi’tted, by this
International Standard as a serder’s option.
Conforming receivers shall support all alternatives,

NOTE — Examples of such alternatlve engodings appéar’ 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 appeatr in the
following order: ‘ -

310 constructed encoding: A data value
encoding in which the contents octets are the
complete encoding of one or more other data
values.

3N sender: An lmplementahon encoding a
data value for transfer.

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

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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contents octets are
terminated by end of
contents octets

(see 6.3.4)

IDENTIFIER LENGTH OCTETS CONTENTS OCTETS
OCTETS
The number of octets
inthe contents octets
(see 6.3.2)
Figure 1 — Structure of an encoding
IDENTIFIER LENGTH OCTETS CONTENTS OCTETS j< END OF
OCTETS CONTENTS OCTETS
indicates that the Indicates that there

are no further
encodings in the -
~ contents octet

6.1.2 The end-of-contents octets~shall not be
present uniess the value of thelength octets
requires them to be present (see, 6.3).

6.1.3 Figure 1 illustrates‘the structure of an
encoding| (primitive of_constructed). Figure 2
illustrateg an alternative constructed encoding.

6.2 ldentifier.octets

6.2.1 The| identifier octets shall encode the ASN.1
tag (class_and number) of the type of the data

Figure 2 — An alternative constructed encoding

_Table 1 — Encoding of class df tag

Class Bit 8 Bit 7
Universal | 0 0
Application 0 1
Context —specific | . 1 (]
Private 1 1

vaiue.

6.2.2 For tags with a number 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.

b) bit 6 shall be a zero or a one according 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 Figure 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

followed by one or more subseqguent octets.

6.2.41 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:

6.3 Length octets

6.31 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 th

c) bits § to 1 shall be encoded as 11111,

6.2.4.2 The subsequent octeéts shall encode the
number pf the tag as follows:

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

b) bits T to 1 of the first subsequent octet, followed
by bjts 7 to 1 of the second subsequent octet,
folloyved in turn by bits 7 to 1 of each further
octel, up to and including the last subsequent
cctel -in the identifier octets shail be the
encading of an .unsigned binary integer equal
to the tag number, with bit 7 of the first
subsgquent octet as the most significant bit;

c) bits ¥ to 1 of the first subsequent octet shall not
all bg zero.

6.2.4.3 Figure 4 illustrates the form- of the.identifier
octets 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 of constructed for-each type.

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

primitive;

b) use either the definite form
- indefinite form (6.3.4), ajsender’y

e encoding is

6.3.3) or the
option, if the

encoding is constructed and ail immediately

available;

constructed ¢ and

is ~nmot ‘all
available. ‘

c) use the indefinite form (6.3.4) if the éncoding is

- immediately

6.3.3 For the definite form, the leng

h octets shall

consist.of one or more octets, and shall represent

the thumber of octets in the content
either the short form (6.3.3.1) or
{6.3.3.2) as a sender’s option.

NOTE — The short form can only be used
octets in the contents octets is less than or eqy

6.3.3.1 in the short form, the lengt
consist of a single octet in which bit
bits 7 to 1 encode the number of
contents octets (which may be
unsigned binary integer with bit 7
significant bit.

EXAMPLE

L = 38 can be engode_d as 00

octets using
he long form

if the number of
al to 127.

h octets shall
8 is zero and
octets in the
vero), as an
as the most

100110,

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).
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Identifier Octet
< >
BITS 8 7 6 4 3 2 1
CLASS | P/C NUMBER OF TAG
0 =PRIMITIVE
1 = CONSTRUCTED

Figure 3 — ldentifier octet (low tag number)

leading octet
< >

CLASS|P/C 11111

e SUDSEQUBNT OCTELS mmmmmly

2nd octet
S ey

last octet
Ay

= number of tag

6.3.3.2 I the long form, the length octets shall
consist pf an initial octet~and one or more
subsequént octets, Thé~initial octet shall be
encoded |as follows:

a) bit 8 ghall be one;

b) bits |7 to\>® shall encode the number of

subs¢guent octets in the length octets, as an
unsiJh.eﬁ_tﬂu.anumwh_bn_us the most

Figure'4 — ldentifier octets (high tag number)

of the first subsequent octet as the most significant
bit.

EXAMPLE

I=201 can be encoded as: 10000001,
11901001,

NOTE — In the long form, it is a sender’s option whether to
use more length octets than the minimum necesFary.

significant bit;
¢) the value 11111111, shall not be used

NOTE — This restriction is introduced for compatibility
with CCITT Recommendation X.409 and possible future
extension.

Bits 8 to 1 of the first subsequent octet, followed by
bits 8 to 1 of the second subsequent octet, followed
in turn by bits 8 to 1 of each further octet up to and
including the last subsequent octet, shall be the
encoding of an unsigned binary integer equal to the
number of octets in the contents octets, with bit 8

6.3.4 For the indefinite form, the length octets
indicate that the contents octets are terminated by
end-of-contents octets {see 6.5), and shall consist
of a single octet.

6.3.4.1 The single octet shall have bit 8 set to one,
and bits 7 to 1 set to zero.

6.3.4.2 If this form of length is used, then end-of-
contents octets (see 6.5) shall be present in the
encoding following the contents octets.
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6.4 Contents octets

The contents octets shall consist of zero; one or
more octets, and shall encode the data value as
specified in subsequent clauses.

NOTE — The contents octets depend on the type of the data
value: subsequent clauses follow the same sequence as the
definition of types in ASN.1.

6.5 End-of-contents octets

8 Encoding of an integer value

8.1 The encoding of an integer value shall be
primitive. The contents octets shall consist of one

or more octets.

8.2 If the contents octets of an integer value
encoding consist of more than one octet, then the
bits of the first octet and bit 8 of the second octet

a) shall not all be ones; and

The endfof- ocle sent i the
length is| encoded as specified in 6.3.4, otherwise
they shall not be present.

The end-pf-contents octets shall consist of two zero

octets.

NOTE — The end-of-contents octets can be considered as the
encoding of a value whose tag is universal class, whose form Is
primitive, whose number of the tag is zero, and whose contents
is absent, thus:

End-off-contents Length Contents
0015 ’ 0036 Absent

7 Encodling of a boolean value

7.1 The |encoding of a boolean value shall be
primitive] The contents octets shall consist of a
single ocfet.

7.2 If the boolean value is

FALSE

the octet|shall be zero.

7.21 If the boolean value is

TRUE

the octef shall haye{any non-zero value, as a
sender’s |option.

EXAMPLE - ifSof type BOOLEAN, the value TRUE
can be el\coded as:

b) shall not all be zero.

NOTE — These rules ensure that anp_integer
encoded in the smallest possible number of oct

8.3 The contents octets shall be a two
binary number equak to the integs
consisting of bits §:to/1 of the first @
by bits 8 to 1 of the.second octet; follg
to 1 of each octet in turn up to and
last octet of thre contents octets.

NOTE —“the value of a two’s complement

derived by numbering the bits in the content
with Bit\1of the last octet as bit zero and endi
withobit' 8 of the first octet. Each bit is assig
value ot 2V, where N is its position in the

séquence. The value of the two’s complement
obtained by summing the numerical values ass
for those bits which are set to one, excluding
octet, and then reducing this value by the
assigned to bit 8 of the first octet if that bit is s4

9 Encoding of a bitstring value

9.1 The encoding of a bitstring value §
primitive or constructed at the option

NOTE — Where it is necessary to transfer p
before the entire bitstring is available, the con
is used.

value is aiways
pts.

5-complement
r value, and
ctet, followed
wed by bits 8
including the

pinary number is
5 octets, starting
g the numbering
ned a numerical
hbove numbering
binary number is
igned to each bit
bit 8 of the first
numerical value
t to one.

hall be either
bf the sender.

brt of a bit string
tructed encoding

9.2 The contents octets for the primitive encoding

shall contain an initial octet followed
or more subsequent octets.

by zero, one

hcing with the

9.2,1 The bits in the bitstring, comme

Boolean Length Contents
01,6 0l FFi1s

first hit and proce i

" bit, shall be

placed in bits 8 to 1 of the first subsequent octet,
followed by bits 8 to 1 of the second subsequent
octet, followed by bits 8 to 1 of each octet in turn,
followed by as many. bits as are needed of the final
subsequent octet, commencing with bit 8.

NOTE — The notation “first bit” and “trailing bit” is specified
in 1SO 8824, .

9.2.2 The initial octet shall encode, as an unsigned
binary integer with bit 1 as the least significant bit,
the number of unused bits in the final subsequent
octet. The number shall be in the range zero to
seven, '
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9.2.3 If the bitstring is empty, there shall be no
subsequent octets, and the initial octet shail be
Zero. :

9.3 The conients octets for the constructed
encoding shall consist of the complete encoding of
zero, one or more data values.

NOTE — Each such encoding includes identifier, length, and
contents octets, and may include end-of-contents octets if it is
constructed. )
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BitString Length Contents

2316 8016
BitString Length Contents
0316 0316 000A3B,,
0316 056 045F291CD0 4
ECC Length S
0016 00,6

10 Encoding of an octetstring value

10.1 The encoding of an octetstring value shall be

n 4
Tt

r\nnfanfc
T Ot

931 E Aot arobiia oo i ey
ol T Odra varogc croourny A=

octets $hall be the encoding of a value of type
BITSTRING.

NOTE -t in particular, the tags in the contents octets are
always utfiversal class, number 3.

8.3.2 Thie bits in the bitstring value being encoded,
commencing with the first bit and proceeding to the
trailing pit, shall be placed in the first bit up to the
trailing [bit of the first data value encoded in the
content$ octets, followed by the first bit up to the
trailing pit of the second data value encoded in the
content$ octets, followed by the first bit up to the
trailing |bit of each data value in turn, followed by
the firs] bit up to the trailing bit of the last data
value epcoded in the contents octets.

9.3.3 Each data value encoded in the contents
octets, with the exception of the last, shall consist
of a nupber of bits which is a muitiple of eight.

NOTE —] A data value encoded in the contents octets\may be a
zero-length bitstring.

shall bé no significance placed (on the boundary
between the data values encoded in the contents
octets.

8.34 erre a constructed encoding.is used, there

9.3.5 The encoding of each data value encoded in
the cgntents octets.) may be primitive or
construgted.

NOTE — it is usualtyvprimitive.

EXAMPLE- -\ 'If of type BIT STRING, the value
‘OA3BSH i
in this example, the Bit String is represented as a
primitive;

BitString Length Contents
03,56 0716 040A3B5F291CD0 ;¢

The value shown above can also be encoded as
shown below. In this example, the Bit String is
represented as a constructor:

either primitive or constructed at the option of the
sender.

NOQTE — Where it is necessary to transfey part of an octet
string before the entire octetstring_is availabje, the constructed
encoding is used.

10.2 The primitive_éncoding containg zero, one or
more contents octets equal in value fo the octets in
the data value,’in the order they appear in the data
value, and with’the most significant|bit of an octet
of the data value aligned with the most significant
bit of an octet of the contents octets. .

10.3The contents octets for the -constructed
encoding shall consist of the complete encodlng of
zero, one or more data values. .

NOTE — Each such encoding inciudes ideftifier, lehgth, and
contents octets, and may inciude end-of-contents octets if It is
constructed. : :

10.3.1 Each data value encoding in the contents
octets shall be the encoding of a|value of type
octetstring. : :

NOTE — In particular, the tags in the contents -octets are
always universal class, number 4.

10.3.2 The octets in the octetstring value being
encoded, commencing with the flrst octet and
proceeding to the trailing octet, shall be placed in
the first up to the trailing octet of the first data
value encoded in the contents octels, followed by
the first up to the trailing octet of thje second data
value encoded in the contents octets, followed by
the first up to the trailing octet of epch data value
to the trailing octet
of the last data value encoded in the contents
octets.

NOTE — A data value encoded in the contents octets may be a
zero tength octet string.

10.3.3 Where 3 constructed encoding is used, there
shall be no significance placed on the boundary
between the data values encoded in the contents
octets.

10.3.4 The encoding of each data value encoded in
the contents octets may be primitive or
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constructed.

NOTE — It is usually primitive.

11 Encoding of a null value
11.1 The encoding of a null value shall be primitive.

11.2 The contents octets shall not contain any
octets.

13 Encoding of a sequence-of value

13.1 The encoding of a sequence-of value shall be
constructed.

13.2 The contents octets shall consist of zero, one
or more complete encodings of data values from
the type listed in the ASN.1 definition.

13.3 The order of the encodings of the data values
shall be the same as the order of the data values

in the sequence-of value to be encoded.

NOTE — The length octet is zero.

EXAMPLH - If of type NULL, the NULL can be
encoded Bs: :

Null Length
05:6 P03

12 Encgding of a sequence value

12.1 The |encoding of a sequence value shall be
constructed. '

12.2 The| contents octets shall consist of the
complete|encoding of one data value from each of
the typeg listed in the ASN.1 definition of the
sequence type, in the order of their appearance in
the definition, unless the type was réferenced with
the keyword “OPTIONAL” or the keyword
“DEFAULF™.

12.3 The |encoding of a data value may, but need
not, be fresent for a type which was_teferenced
with the | keyword “OPTIONAL” orSthe keyword
“DEFAUL[”. If present, it shall\appear in the
encoding| at the point corresponding to the
appearange of the type in the.ASN.1 definition.

- EXAMPLH - If of type
SEQUENCE {name>;IA5String, ok BOOLEAN}
the value

{name "Smith", ok TRUE}

14 Encoding of a set value

141 The encoding of ~al /set valie shall be
constructed.

14.2 The contents—octets shall copsist of the
complete encodifng of a data value from each of the
types listed in the ASN.1 definition of|[the set type,
in an order-ehosen by the sender, unjess the type
was referenced with the keyword “OPTIONAL" or
the keyword “DEFAULT".

14.3,The encoding of a data value may, but need
nat, be present for. a type which wgs referenced
with the keyword “OPTIONAL” or [the keyword
“DEFAULT".

NOTE — The order of data values in a set vaiue is not
significant, and places no constraints on tHe order during
transfer,

15 Encoding of a set-of value

151 The encoding of a set-of value shall be
constructed.

15.2 The text of 13.2 applies.
15.3 The order of data values need not be

preserved by the encoding and| subsequent
decoding.

16 Encoding of a choice value |

can be encoded as:

Sequence Length Contents

30;¢ OAye
IA5String Length Contents
16 16 05 16 "Smith"
Boolean Length Contents
01,6 0136 FFi6

The encoding of a choice value Shall be the same
as the encoding of a value of the chosen type.

NOTES

1 The encoding may be primitive or constructed depending on
the chosen type. 7

2 The tag used . in the identifier octets is the tag of the chosen
type, as specified in the ASN.1 definition of the choice type.
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ents

derived

the “TaggedType”

Contents. ..

17 Encoding of a selection value For Type3:
The encoding of a selection value shall be the [2]. Length Contents
same as the encodmg of a value of the selected A2,¢ 0716 : .
[Application 3] Length Contents
B - 4316 0516
NOTE — The encoding may be primitive or - constructed © LAG6F6E6573,¢ .
depending on the selected type.
. For Type4:
18 Encoding of a tagged value [Application 7] Length Cont
. . . 67‘.: 071:
18.1 The¢. encoding. of a tagged value shall be v Applicati 31 Length
from the complete  encoding. of the £3I:S ication 3] 0(53?5
correspgnding data value of the type appearing in LA6F6E6573, 6 _ _
notation, (called the .base
encoding) as specified in 18.2 and 18.3. For Type5:

18.2 If thf “IMPLICIT” keyword was not used. in the
definitiop of the type, the encoding shall be
constructed and the contents octets shall be the
complet¢ base encoding.

18.3 If the “IMPLICIT” . keyword was used in the
definition of the type, then

a) the encoding shall be constructed if the base
encdding is constructed, and shall be primitive
othefwise; and

b) the g¢ontents octets shall be the same as the
contents octets of the base encoding.

EXAMPLE - With ASN.1 type definitions of

Type] = VisibleString

Typed ::= [APPLICATION 3]
IMPLICIT Typel

Type3 ::= [2] Type2

Typed ::= [APPLICATION7]
IMPLICIT Type3

Type§ = [2] IMPLICIT Type2

a value of

"Jones"

is encodpd-as follows:

[2] Length Contents ,
82,5 056 LAGF6E6573 ;6

19 Encoding of a value of the ANY type

The eneoding of an ANY type shall be
encéding specified in this Internationa

the’type of the value of the ANY type,| -

20 Encodmg of an object ident

20.1 The encodmg of an object |dentlf
be primitive.

20.2 The contents octets shall be an
of encodings of subidentifiers . (see
concatenated together.

Each subidentifier is represented a
(one or more) octets.  Bit 8 of each
whether it is the last in the series: b
octet is zero; bit 8 of each preceding.
Bits 7-1 of the octets in the serig
encode the subidentifier.
groups of bits are concatenated
unsigned binary number whose most
is-bit 7 of the first octet and whose I¢g

Conceptually,

the complet‘é:
| Standard -for

fier value

er value shall

(ordered) list
0.3 and 20.4)

5 a series, of
betet indicates
t 8 of the last
octet is one.
s collectively
these
to form an
significant bit
ast significant

bit-is bit 1 .of the last octet. The sub

[dentifier shall

For Typel:

VisibleString  Length Contents
1A,6 056 4LA6F6E6573,6
For Typel:

[Application 3] Length Contents
43,4 05,6 4A6F6E6573,¢

be encoded in the fewest possible. octets, that is,
the leading octet of the subidentifier shall not have
the value 80 (hexadecimal).

20.3 The number of subidentifiers {N) shall be ohé
less than . the .number .of object identifier
components in the object identifier. value belng

encoded.

20.4 The numerical value of the first subidentifier is
derived from the values of the first two object
identifier components in the object identifier. value
being encoded, using the formula
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(X*40) + Y

where X is the value of the first object identifier
component and Y is the value of the second
object identifier component.

NOTE — This packing of the first two object identifier
components recognises that only three values are allocated
from the root node, and at most 39 subquuent values from
nodes reached by X=0 and X=1,

20.5 The numerical value of the i'th subidentifier, (2

character codings registered in accordance with
1ISO 2375.

21.5:1 An escape. sequence shall not be used
unless it is one of those specified by one of the
registration numbers used to define the character
string type in ISO 8824.

2152 At the start of each string, ceriain
registration numbers shall be assumed to be
designated as ‘GO and/or CO and/or C1, and
invoked (using the terminology of ISO 2022). These

< i < N)'rA_LhaI_Q,LLh.e {i+1)th object identifier
component.

EXAMPLE - An OBJECT IDENTIFIER value'. of
{joint-iso~ccitt 100 3}
which is the same as

{2 100 3}

has *a fifst' subidentifier of 180 and a second
subidentifier of 3. The resulting encoding is

- OBJECT
IDENTIFIER Length Contents
06,6 03,6 813403,

21 Encogding for valués of the character
string types

211 Thel data value consists of a string of
characters from the character' set specified in the
ASN.1 tyge definition.

21.2 Eafh data value shall ;~be encoded
independently of other data yaldes of the same

type.

21.3 Each| character string)type shall'be encoded as
if it had been declared

[UNEVERSAL x] IMPLICIT OCTET STRING

are specified for each type in table 2, fogether with
the assumed escape sequence they-iniply. '

21.5.3 Certain character string type¢s shall not
contain  explicit escape()sequencgs in their
encodings; in all other cases, any escgpe sequence
allowed by 21.5.1 cansappear at any time, including
at the start of the encoding. Table 2 l|sts the types
for which explicitcescape sequences afe allowed.

21.5.4 Annofincers shall not be psed unless
explicitly permitted by the user of ASN{1.

NOTE =>\The choice of ASN.1 type provides a limited form of
announicer functionality. Specific -application| protocols may
cho@se to carry announcers in other protocol [elements, or to
specify in detail the manner of use of announce]s

EXAMPLE - With the ASN.1 type definition
Name ::= VisibleString
a value
"Jones"

can be encoded (primitive form) as

VisibleString Length Contents
14, 05,6  4A6F6EQ573,6

T

or (constructor form, definite length) a

VisibleString Length Contents

A1 0916
where x fis-the' number of the universal class tag OctetString Length Contents
assigned|io_the character strmg type in 1SO 8824, 04,¢ 03,6 4A6F6E 16
The value of the octet string is specnfed in 21 4 and OctetString Length Contents
010-15 0215 657313

21.5.

21.4 Where a character string type is specified in
ISO 8824 by direct reference to an enumerating
table (NumericString and PrintableString), the value
of the octet string shall be that specified in 21.5 for
a VisibleString type with the same character string
value.

21.5 The octet string shall contain. the octets

specified in ISO 2022 for encodings in an 8-bit
environment, using the escape sequence and

10
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[N

Assumed Assumed | As#umed escape | Explicit
Type GO Co & C1 sequence(s) and | escape
: (Registration; (Registration| locking shift sequences
number) number) (where applicable)! allowed?
~ NumericString 2 None ESC2/8 4/0 LSO NO
Printable String 2 None ESC2/8 4/0 LSO NO
TeletexString 102 106 (CO) ESC 2/8 7/5 LSO YES
(T61String) 107 (C1) ESC 2/1 4/5
_ 4 ESC 2/2 4/8
VideotexString 102 1 (CO) ESC 2/8 7/5 LSO YES
73 (C1) ESC 2/1 4/0
ESC2/2 41
VisibleString 2 None ESC 2/8 4/0 LSO NO
(ISO648String) |
IA5String 2 1 (CO) ESC 2/8 4/0. LSO NO
"ESC 2/1.4/0: 2
GraphicString 2 None 'ESC2/8 4/0 LSO YE§
GeneralString 2 1 (CO) ESC2/8 4/0 LSO YES
ESC 2/1 B
NOTE - Many of the commonly used characters (for example, A to Z) appearin a
number/of character repertoires with individual registration numbers and escape |
sequénces. Where ASN.1 types allow escape sequences, a number of encodings
may\be possible for a particular character string. (See also 5.3) ’

or (constructorform,indefmite fengthyas—————Receivers—are—required—to—handte’ all permitted

VisibleString Length Contents

3A,6

8016
OctetString Length Contents
0415 0315 4A6F6E13
OctetString Length Contents
04,6 02,6 657315
EGC Length
0016 00,6

The above example illustrates three of the (many)
possible forms available as a sender’'s option.

forms (see 5.3).

22 Encoding for values of the ASN.1

useful types

A definition of these types using ASN.1 is provided
in ISO 8824. The encoding shall be that obtained
by applying the rules specified in this International
Standard to that type definition.

M
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23 Use in transfer syntax definition

231 The encoding rules specified in this
International Standard can be referenced and
applied whenever there is a need to specify an
unambiguous, undivided and self-delimiting octet
string representation for all of the values of a
single ASN.1 type.

NOTE — Ali such octet strings are unambiguous within the
scope of the single ASN.1 type. They would not necessarily be
unambiguous if mixed with encodings of a different ASN.1 type.

23.2 The| object identifier and object descriptor
values

{joinf~iso-ccitt asnl (1)
basic-encoding (1)}

and
"Basic Encoding of a single:ASN.1 type"

are assighed to identify and describe the encoding
rules specified in this International Standard.

23.3 Whdgre an application standard defines an
abstract [syntax as a set of presentation data
values, e¢ach. of which is. a value of some
speciﬁcal[y named ASN.1 type, usually (but not
necessarily) a choice type, then the object identifier
value spgcified in 23.2 may be used with the
abstract ‘[syntax name to identify that transfer
syntax wpich results from the application of\the
encoding| rules  specified in this International
Standard to the specifically named ASN 1, type used
in defining the abstract syntax.

NQTE — ih particular, this identification of \the. encoding rules
can appeal In the “transfer syntax ‘name® field of :the
presentatior] protocol (ISO 8823).

23.4 The pame specified in)23.2 shall not be used
with an apstract syntax, name to identify a transfer
syntax if the conditions. of 23.3 for the defmmon of
the abstrgct syntax are not met.

12
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