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I ntroduction

The publications ITU-T Rec. X.680 | ISO/IEC 8824-1, ITU-T Rec. X.681 | ISO/IEC 8824-2, ITU-T Rec. X.682 |
ISO/IEC 8824-3, ITU-T Rec. X.683 | ISO/IEC 8824-4 together describe Abstract Syntax Notation One (ASN.1), a
notation for the definition of messages to be exchanged between peer applications.

This Recommendation | International Standard defines encoding rules that may be applied to values of types defined
using the notation specified in ITU-T Rec. X.680 | ISO/IEC 8824-1. Application of these encoding rules produces a

transfer syntax for such values. It isimplicit in the specification of these encoding rules that they are aso to be used for
decading

There are more than one set of encoding rules that can be applied to values of ASN.1 types. This Recamimgendation |
International Standard defines a set of Packed Encoding Rules (PER), so called because they achieve)a much more
compact representation than that achieved by the Basic Encoding Rules (BER) and its derivatives-desCribed|in ITU-T
REec. X.690| 1SO/IEC 8825-1 which is referenced for some parts of the specification of these Packed’Encoding Rules.

© ISO/IEC 2008 — All rights reserved Vii
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION
Information technology —

ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)

1 SCope

This Recommendation | International Standard specifies a set of Packed Encoding Rules that may be usedto’derive a
transfier syntax for values of types defined in ITU-T Rec. X.680 | ISO/IEC 8824-1. These Packed Encodihg Rules are
also tp be applied for decoding such atransfer syntax in order to identify the data values being transferred:

The gncoding rules specified in this Recommendation | International Standard:
— areused at the time of communication;

— areintended for use in circumstances where minimizing the size of the.fepresentation of valuesjis the
major concern in the choice of encoding rules;

— dlow the extension of an abstract syntax by addition of extrawalues, preserving the encadings
of the existing values, for al forms of extension described in ITU-F Rec. X.680 | ISO/IEC 8824-1,

— can be modified in accordance with the provisions of ITU-T-Réc. X.695 | ISO/IEC 8825-6.

2 Nor mative references

The fpllowing Recommendations and International Standards contain provisions which, through reference in this text,
constftute provisions of this Recommendation | International\Standard. At the time of publication, the editions indjcated
were [valid. All Recommendations and Standards are-Subject to revision, and parties to agreements based op this
Recommendation | International Standard are encouraged to investigate the possibility of applying the most fecent
edition of the Recommendations and Standards listed below. Members of IEC and 1SO maintain registers of curfently
valid |International Standards. The Telecommunpication Standardization Bureau of the ITU maintains a list of currently
valid | TU-T Recommendations.

2.1 Identical Recommendations | Inter national Standar ds

— ITU-T Recommendation X.680 (2008) | ISO/IEC 8824-1:2008, Information technology — Abstract
Syntax Notation One (ASN.1): Specification of basic notation.

— ITU-T Recommendation X.681 (2008) | ISO/IEC 8824-2:2008, Information technology — Abstract
Syntax Netation One (ASN.1): Information object specification.

— ITU-TF Recommendation X.682 (2008) | ISO/IEC 8824-3:2008, Information technology — Abstract
Syntax Notation One (ASN.1): Constraint specification.

—NTU-T Recommendation X.683 (2008) | ISO/IEC 8824-4:2008, Information technology — Abstract
Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications

5 2 0 ASN.1
encodlng ruI&s Specn‘lcatlon of Basc Encodmg Rules (BER) Canonlcal Encodmg Rules (CER) and
Distinguished Encoding Rules (DER).

— ITU-T Recommendation X.695 (2008) | ISO/IEC 8825-6:2008, Information technology — ASN.1
encoding rules: Registration and application of PER encoding instructions.

2.2 Additional references
— ISO/EC 646:1991, Information technology — 1SO 7-bit coded character set for information interchange.
— ISO/IEC 2022:1994, Information technology — Character code structure and extension techniques.

— ISO/IEC 2375:2003, Information technology — Procedure for registration of escape sequences and
coded character sets.

ITU-T Rec. X.691 (11/2008) 1
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— 1S0 6093:1985, Information processing — Representation of numerical values in character strings for
information interchange.

— IO International Register of Coded Character Setsto be Used with Escape Sequences.
— ISO/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS).

3 Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply.

3.1 Specification of Basic Notation

For the purposes of this Recommendation | International Standard, all the definitions in ITU-T Rec.X)680 |
ISO/IEC 8824-1 apply.

3.2 Information Object Specification

For the purposes of this Recommendation | International Standard, al the definitions inCHW-T Rec. X681 |
I SO/IEC 8824-2 apply.

33 Constraint Specification

This Recommendation | International Standard makes use of the following tertns’ defined in ITU-T Rec. X|682 |
| SO/IEC 8824-3:

a) component relation constraint;
b) table constraint.

34 Parameterization of ASN.1 Specification

This [Recommendation | International Standard makes use of the following term defined in ITU-T Rec. X|683 |
| SO/IEC 8824-4:

—  variable constraint.

35 Basic Encoding Rules

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X|690 |
ISO/IEC 8825-1:

a) dynamic conformance;

b) static conformance;

c) datavalug;

d) encoding (of adatavalue);
€) sender;

f) _receiver.

3.6 PER Encoding I nstructions

This Recommendation | International Standard makes use of the following term defined in ITU-T Rec. X.695 |
| SO/IEC 8825-6:

—  identifying keyword.

3.7 Additional definitions
For the purposes of this Recommendation | International Standard, the following definitions apply.

371 2's-complement-binary-integer encoding: The encoding of a whole number into a bit-field (octet-aligned in
the ALIGNED variant) of a specified length, or into the minimum number of octets that will accommodate that whole
number encoded as a 2's-complement-integer, which provides representations for whole numbers that are equal to,
greater than, or less than zero, as specified in 11.4.

2 ITU-T Rec. X.691 (11/2008)
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NOTE 1 — The value of atwo's complement binary number is derived by numbering the bits in the contents octets, starting with
blt 1 of the last octet as bit zero and ending the numbering with bit 8 of the first octet. Each bit is assigned a numerical value of
2V, where N is its position in the above numbering sequence. The value of the two's complement binary number is obtained by
summing the numerical values assigned to each bit for those bits which are set to one, excluding bit 8 of the first octet, and then
reducing this value by the numerical value assigned to bit 8 of the first octet if that bit is set to one.

NOTE 2 — Whole number is a synonym for the mathematical term integer. It is used here to avoid confusion with the ASN.1 type
integer.
3.7.2 abstract syntax value: A value of an abstract syntax (defined as the set of values of a single ASN.1 type),
which isto be encoded by PER, or which isto be generated by PER decoding.

NOTE-The single ASN.1 type associated with an abstract syntax is formally identified by an object of class
ABSTRACT- SYNTAX.

3.7.3 bit-field: The product of some part of the encoding mechanism that consists of an ordered set of hits that are
not ng¢cessarily a multiple of eight.

NOTE - If the use of thisterm is followed by "octet-aligned in the ALIGNED variant”, this means that the bit-field isrequired to
begin on an octet boundary in the complete encoding for the aligned variant of PER.

374 canonical encoding: A complete encoding of an abstract syntax value obtained by thelapplicatipn of
encoding rules that have no implementation-dependent options; such rules result in the definition’.ef a 1-1 mgpping
betwegen unambiguous and unique bitstrings in the transfer syntax and values in the abstract syntax;

3.75 composite type: A set, sequence, set-of, sequence-of, choice, embedded-pdv, external or unresfricted
charater string type.

3.7.6 composite value: The value of a composite type.

3.7.7 constrained whole number: A whole number which is constrained bhy,PER-visible constraints to lie within a
rangg from "Ib" to "ub" with the value "Ib" less than or equal to "ub", and-the values of "Ib" and "ub" as permitted
values.
NQTE — Constrained whole numbers occur in the encoding which identifies the chosen alternative of a choice type, the lefgth of
character, octet and bit string types whose length has been restricted by, PER-visible constraints to a maximum length, thg count
of|the number of components in a sequence-of or set-of type that has been restricted by PER-visible constraints to a maximum
nymber of components, the value of an integer type that has beefi~constrained by PER-visible constraints to lie withir] finite
minimum and maximum values, and the value that denotes an enumeration in an enumerated type.

3.7.8 effective size constraint (for a constrained stiing type): A single finite size constraint that could be applied
to a Ipuilt-in string type and whose effect would be to permit all and only those lengths that can be present |n the
constfained string type.

NOTE 1 - For example, the following has an effective size constraint:

A ::= I A5String (SIZE(1..4) | (SIiZE(10..15))
simce it can be rewritten with a single size constraint that appliesto all values:
A ::= I A5String (S| ZE(L~4] 10..15))

wihereas the following has no efféctive size constraint since the string can be arbitrarily long if it does not contain any chafacters
other than 'a, 'b" and 'c":

B::= IA5String (SVZE(1..4) | FROM"abc"))

NOTE 2 — The effectivesize constraint is used only to determine the encoding of lengths.

3.7.9 effective permitted-alphabet constraint (for a constrained restricted character string type): A gingle

permiftted-al phabet\Constraint that could be applied to a built-in known-multiplier character string type and whose|effect

would be to péermit all and only those characters that can be present in at least one character position of any one pf the

values in theseonstrained restricted character string type.
NQTE. I— For example, in:

Ax———+ASStT g FREMABY) | FREM-EB

Bx ::= IASString (SIZE(1..4) | FROM"abc"))

Ax has an effective permitted-alphabet constraint of "ABCD'. Bx has an effective permitted-alphabet constraint that
consists of the entire | A5St ri ng alphabet since there is no smaller permitted-alphabet constraint that applies to all values
of Bx.

NOTE 2 — The effective permitted-al phabet constraint is used only to determine the encoding of characters.

3.7.10 enumeration index: The non-negative whole number associated with an "Enumerationltem” in an
enumerated type. The enumeration indices are determined by sorting the "Enumerationitem"s into ascending order by
their enumeration value, then by assigning an enumeration index starting with zero for the first "Enumerationltem", one
for the second, and so on up to the last "Enumerationitem” in the sorted list.

NOTE - "Enumerationltem"s in the "RootEnumeration” are sorted separately from those in the "Additional Enumeration”.

ITU-T Rec. X.691 (11/2008) 3


https://standardsiso.com/api/?name=e7c22781f3a84ba3418a6d2f9d1067b1

| SO/IEC 8825-2:2008 (E)

3.7.11 extensiblefor PER encoding: A property of atype which requires that PER identifies an encoding of avalue
asthat of aroot value or as that of an extension addition.

NOTE — Root values are normally encoded more efficiently than extension additions.

3.7.12 field-list: An ordered set of hit-fields that is produced as a result of applying these encoding rules to
components of an abstract value.

3.7.13 indefinite-length: An encoding whose length is greater than 64K-1 or whose maximum length cannot be
determined from the ASN.1 notation.

3.7.14 fixed-length type: A type such that the value of the outermost length determinant in an encoding of this type
can be determined (using the mechanisms specified in this Recommendation | International Standard) from the type
notation (after the application of PER-visible constraints only) and is the same for all possible values of the type.

fixed value: A value such that it can be determined (using the mechanisms specified in this Recommenglation
| Integnational Standard) that this is the only permitted value (after the application of PER-visible constraintsyorly) of

known-multiplier character string type: A restricted character string type where the number of octets|in the
encoding is a known fixed multiple of the number of characters in the character string for all permitted character |string
The known-multiplier character string types are 1A5String, Printabl eStriigd, VisibleStfing,

length determinant: A count (of bits, octets, characters, or components) detexmining the length of part|or all
normally small non-negative whole number: A part of an encading which represents values pf an

normally small length: A length encoding which represents yalues of an unbounded length, but where|small

non-negative-binary-integer encoding: The encoding, of a constrained or semi-constrained whole njimber
ither a bit-field of a specified length, or into a bit-field¢(octet-aligned in the ALIGNED variant) of a specified
, or into the minimum number of octets that will accommodate that whole number encoded as a non-negative-
binary-integer which provides representations for whole numbers greater than or equal to zero, as specified in 11.3.
NOTE — The value of a two's complement binary number is derived by numbering the bits in the contents octets, starting with
bi{ 1 of the last octet as bit zero and ending the numbering with bit 8 of the first octet. Each bit is assigned a numerical v@lue of
2N, where N is its position in the above numbering.sequence. The value of the two's complement binary number is obtaifed by
summing the numerical values assigned to eachbit for those bits which are set to one.

3.721 outermost type: An ASN.1 type whose encoding is included in a non-ASN.1 carrier or as the value of| other
ASNJ constructs (see 11.1.1).

NOTE — PER encodings of an outermost type are always an integral multiple of eight bits.

3.7.22 PER-visible constraint: Aninstance of use of the ASN.1 constraint notation which affects the PER endoding
of avialue.

3.7.28 relay-safe encoding: A complete encoding of an abstract syntax value which can be decoded (including any
embeflded encodingsy-without knowledge of the environment in which the encoding was performed.

3.7.24  semi<eonstrained whole number: A whole number which is constrained by PER-visible constraipts to

exceed or egual some value "Ib" with the value "Ib" as a permitted value, and which is not a constrained whole number.
NQTE * Semi-constrained whole numbers occur in the encoding of the length of unconstrained (and in some cases constifained)
charaCter, octet and bit string types, the count of the number of components in unconstrained (and in some cases constijained)

sequence-of and set-of types, and the value of an integer type that has been constrained to exceed some minimum value.

3.7.25 simpletype A typethat isnot a composite type.

3.7.26 textually dependent: A term used to identify the case where if some reference name is used in evaluating an
element set, the value of the element set is considered to be dependent on that reference name, regardless of whether the
actual set arithmetic being performed is such that the final value of the element set is independent of the actual element
set value assigned to the reference name.

NOTE — For example, the following definition of Foo is textually dependent on Bar even though Bar has no effect on Foos set
of values (thus, according to 10.3.6 the constraint on Foo is not PER-visible since Bar is constrained by a table constraint and
Foo istextually dependent on Bar ).

MY-CLASS ::= CLASS { &nane PrintableString, &ge |INTEGER } W TH SYNTAX{ &ane , &age}
MyCbj ect Set MY-CLASS ::= { {"Jack", 7} | {"Jill", 5} }
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Bar ::= MY-CLASS. &ge ({M/Ohject Set})

| NTEGER (Bar | 1..100)

Foo ::

3.7.27  unconstrained whole number: A whole number which is not constrained by PER-visible constraints.
NOTE — Unconstrained whole numbers occur only in the encoding of a value of the integer type.

4 Abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply:
ASN.1 Abstract Syntax Notation One

BER Basic Encoding Rules of ASN.1

CER Canonica Encoding Rules of ASN.1

DER Distinguished Encoding Rules of ASN.1

PER Packed Encoding Rules of ASN.1

16K 16384

32K 32768

48K 49152

64K 65536
5 Notation

This Recommendation | International Standard references the notation defined by ITU-T Rec. X.680 | ISO/IEC 88p4-1.

6 Convention

6.1 This Recommendation | International Standard defines the value of each octet in an encoding by use pf the
termdq"most significant bit" and "least significant bit".
NOTE — Lower layer specifications use the same notation to define the order of bit transmission on a seria line, [or the
aspignment of bits to parallel channels.

6.2 For the purposes of this Recommendation | International Standard, the bits of an octet are numbered from 8
to 1, \here bit 8 is the "most significant bit!" and bit 1 the "least significant bit".

6.3 The term "octet" is frequently:used in this Recommendation | International Standard to stand for "eight{ bits".
The Use of thisterm in place of "eightbits" does not carry any implications of alignment. Where alignment is intended,
itisekplicitly stated in this Recommendation | International Standard.

7 Encodingrulés defined in this Recommendation | I nter national Standard

7.1 This Regommendation | International Standard specifies four encoding rules (together with their assogiated
object identifierS)ywhich can be used to encode and decode the values of an abstract syntax defined as the valugs of a
singl¢ (known)-ASN.1 type. This clause describes their applicability and properties.

7.2 Without knowledge of the type of the value encoded, it is not possible to determine the structure of the

encoding (I nder =TalVi of the PER encodi Ag-rL le. :\Ignrlfhmc) ln pnrflm |I:\r, the end of the mrndlng cannot-be determined

from the encoding itself without knowledge of the type being encoded.

7.3 PER encodings are always relay-safe provided the abstract values of the types EXTERNAL, EMBEDDED PDV
and CHARACTER STRI NGare constrained to prevent the carriage of OS| presentation context identifiers.

7.4 The most general encoding rule algorithm specified in this Recommendation | International Standard is
BASIC-PER, which does not in general produce a canonical encoding.

75 A second encoding rule agorithm specified in this Recommendation | International Standard is
CANONICAL-PER, which produces encodings that are canonical. This is defined as a restriction of implementation-
dependent choices in the BASIC-PER encoding.

NOTE 1 — CANONICAL-PER produces canonical encodings that have applications when authenticators need to be applied to
abstract values.
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NOTE 2 — Any implementation conforming to CANONICAL-PER for encoding is conformant to BASIC-PER for encoding.
Any implementation conforming to BASIC-PER for decoding is conformant to CANONICAL-PER for decoding. Thus,
encodings made according to CANONICAL-PER are encodings that are permitted by BASIC-PER.

7.6 If atype encoded with BASIC-PER or CANONICAL-PER contains EMBEDDED PDV, CHARACTER STRI NGor
EXTERNAL types, then the outer encoding ceases to be relay-safe unless the transfer syntax used for all the EMBEDDED
PDV, CHARACTER STRI NG and EXTERNAL types is relay safe. If a type encoded with CANONICAL-PER contains
EVMBEDDED PDV, EXTERNAL or CHARACTER STRI NG types, then the outer encoding ceases to be canonical unless the
transfer syntax used for all the EMBEDDED PDV, EXTERNAL and CHARACTER STRI NGtypesis canonical.

NOTE — The character transfer syntaxes supporting all character abstract syntaxes of the form {i so standard 10646

level -1(1) ....} are canonical. Those supporting {i so standard 10646 level-2(2) ....} and {iso
standard 10646 |evel -3(3) ....} arenotawayscanonical. All the above character transfer syntaxes are relay-safe.
77 Baoth BASIC-PFR and CANONICAI -PFR come in two variants the Al IGNED variant and the

UNALIGNED variant. In the ALIGNED variant, padding bits are inserted from time to time to restore octet aligrjment.
Inthg UNALIGNED variant, no padding bits are ever inserted.

7.8 There are no interworking possibilities between the ALIGNED variant and the UNALIGNED yariant.

7.9 PER encodings are self-delimiting only with knowledge of the type of the encoded value. Encodings are
always a multiple of eight bits. When carried in an EXTERNAL type they shall be carried in the @TET STRI NG ¢hoice
alterngtive, unless the EXTERNAL type itself is encoded in PER, in which case the value may “be encoded as a single
ASNJL type (i.e., an open type). When carried in OS| presentation protocol, the "full encoding” (as defined in ITU-T
Rec. X.226 | ISO/IEC 8823-1) with the OCTET STRI NG choice alternative shall be used:

7.10 The rules of this Recommendation | International Standard apply to both algorithms and to both variants
unless otherwise stated (but see 9.2 and 9.3).

711 Annex C isinformative, and gives recommendations on which gombinations of PER to implement in order to

maxifni ze the chances of interworking.
8 Conformance
8.1 Dynamic conformance is specified by clause 9 opwards.

8.2 Static conformance is specified by those standards which specify the application of these Packed Engoding
Ruleq
NOTE — Annex C provides guidance on static conformance in relation to support for the two variants of the two encoding rule

algorithms. This guidance is designed to ensure\interworking, while recognizing the benefits to some applications of encpdings
thet are neither relay-safe nor canonical.

8.3 The rules in this Recommenhdation | International Standard are specified in terms of an encoding procedure.
Implamentations are not requiregd-te_mirror the procedure specified, provided the bit string produced as the complete
encoding of an abstract syntax value is identical to one of those specified in this Recommendation | Interngtiona
Standard for the applicable transfer syntax.

84 Implementations performing decoding are required to produce the abstract syntax value corresponding fo any
receiyed bit string which could be produced by a sender conforming to the encoding rules identified in the transfer
syntak associated with the material being decoded.

NOTE 1 - Ingeneral there are no aternative encodings defined for the BASIC-PER explicitly stated in this Recommendation |
Infernational, Standard. The BASIC-PER becomes canonical by specifying relay-safe operation and by restricting some|of the
encoding Yoptions of other ISO/IEC Standards that are referenced. CANONICAL-PER provides an dternative to bdth the
Dilstinguished Encoding Rules and Canonical Encoding Rules (see ITU-T Rec. X.690 | ISO/IEC 8825-1) where a canonidal and
relay-safe-encodngtsreguited:
NOTE 2 — When CANONICAL-PER is used to provide a canonical encoding, it is recommended that any resulting encrypted
hash value that is derived from it should have associated with it an algorithm identifier that identifies CANONICAL-PER as the
transformation from the abstract syntax value to an initia bitstring (which is then hashed).

9 PER encoding instructions

9.1 PER encoding instructions can be associated with a type in accordance with the provisions of ITU-T
Rec. X.680 | ISO/IEC 8824-1 and ITU-T Rec. X.695 | ISO/IEC 8825-6.

NOTE 1 — The application of some PER encoding instructions can make it impossible to encode al the abstract values of the
type. Where this can arise, the specific PER encoding instruction identifies the problem. It is a designers decision, based on the
possible need to use multiple encoding rules, whether to add an explicit constraint on the type in order to restrict the range of
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abstract values to those that can be handled by the encoding using the PER encoding instruction. This can make the specification
less readable, but ensures that all encoding rules can encode all alowed abstract values, making relaying possible without errors.

NOTE 2 — Each PER encoding instruction starts with an identifying keyword that unambiguously identifies that encoding
instruction.

If the ALIGNED version of either BASIC-PER or CANONICAL-PER is in use, then al PER encoding

9.2
instru

9.3

931
9.3.2

modif

Rec.

ingtructions conflict and it is not stated that they are mutually exclusive.

10

10.1

10.1.1
|-C 8824-1, and can only be applied to encode the values of asingle ASN &type specified using that notation.

SO/

10.1.
ASN.

10.2

This
order

outernost tag of each’edmponent, as specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 8.6.

10.3

N
an

ctions shall be silently ignored and have no affect on the encoding.

If the UNALIGNED version of either BASIC-PER or CANONICAL-PER is in usg, then if a type has an
associated encoding instruction, the following subclauses shall apply.

If the identifying keyword is not known, then a " not supported” error message shall be issued.

If the identifyi ng keyword is known, the procedures of th|s Recommendatron | Internatronal Standard shall be

K.695 | ISO/IEC 8825-6).

DTE 1 — If multiple PER encoding instructions are associated with a type, then the amendments specified for all‘\of) ther]
applied.
DTE 2 -1t is an error in the register of PER encoding instructions if amendments produced by two or mere-separate en

The approach to encoding used for PER

Use of the type notation

These encoding rules make specific use of the ASN.1 type notation ‘as-specified in ITU-T Rec. X

P In particular, but not exclusively, they are dependent on thedollowing information being retained
1 type and value model underlying the use of the notation:

a) thenesting of choice types within choice types;

b) the tags placed on the components in a set type,.and on the alternatives in a choice type, and the
given to an enumeration;

c) whether aset or sequence type componentgs optional or not;
d) whether aset or sequence type component has a DEFAULT value or not;

(only);
f)  whether acomponent is an.open type;
g) whether atypeis extensihle for PER encoding.

Use of tags to pravide a canonical order

Recommendation | Mternational Standard requires components of a set type and a choice type to be canor
bd independent of\the textual ordering of the components. The canonical order is determined by sortir

PER-visible constraints
DTE- The fact that some ASN.1 constraints may not be PER-visible for the purposes of encoding and decoding does|

TU-T

n shall

coding

680 |

n the

alues

e) the restricted range of values of-a.type which arise through the application of PER-visible consfraints

ically
g the

not in
values

Vil

y way affect the use of such constraints in the handling of errors detected during decodlng, nor does it |mp|y that

Standard makes no use of such constraints in the specification of encodlngs

10.3.1  Constraints that are expressed in human-readable text or in ASN.1 comment are not PER-visible.
10.3.2 Variable constraints are not PER-visible (see ITU-T Rec. X.683 | ISO/IEC 8824-4, 10.3 and 10.4).
10.3.3  User-defined constraints (see ITU-T Rec. X.682 | ISO/IEC 8824-3, 9.1) are not PER visible.

10.34 Table congtraints are not PER-visible (see ITU-T Rec. X.682 | |SO/IEC 8824-3).

10.35 Component relation constraints (see ITU-T Rec. X.682 | ISO/IEC 8824-3, 10.7) are not PER-visible.

10.3.6

are not PER-visible (see ITU-T Rec. X.682 | ISO/IEC 8824-3).

ITU-T Rec. X.691 (11/2008)
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10.3.7  Constraints on restricted character string types which are not (see ITU-T Rec. X.680 | ISO/IEC 8824-1, clause
41) known-multiplier character string types are not PER-visible (see 3.7.16).

10.3.8  Pattern constraints are not PER-visible.

10.3.9  Subject to the above, al size constraints are PER-visible.

10.3.10 The effective size constraint for a constrained type is a single size constraint such that a size is permitted if
and only if there is some value of the constrained type that has that (permitted) size.

10.3.11 Permitted-alphabet constraints on known-multiplier character string types which are not extensible after
application of ITU-T Rec. X.680 | ISO/IEC 8824-1, 52.3 to 52.5, are PER-visible. Permitted-alphabet constraints
which are extensible are not PER-visible.

which allows a character if and only if there is some value of the constrained type contains that characten| If all
cters of the type being constrained can be present in some value of the constrained type, then_the-effective
itted-al phabet constraint is the set of characters defined for the unconstrained type.

10.3.13 Property setting constraints on the time type (or on the useful and defined time types) which afre not
extensible after the application of ITU-T Rec. X.680 | ISO/IEC 8824-1, 52.3 to 52.5, are PER-visible. Property getting
constfaints which are extensible are not PER-visible.

10.3.14 Constraints applied to real types are not PER-visible.

10.3.15 Aninner type constraint applied to an unrestricted character string or embbeded-pdv type is PER-visible only
when| it is used to restrict the value of the synt axes component to a single valde, or when it is used to restrict
i denfificationtothefixed aternative (see clauses 28 and 31).

10.3.16 Constraints on the useful types are not PER-visible.
10.3.17 Single value subtype constraints applied to a character string.type are not PER-visible.

10.3.18 Subject to the above, all other constraints are PER-visible'if and only if they are applied to an integer type or
to a known-multiplier character string type.

10.3.19 In genera the constraint on a type will consist;ef*individual constraints combined using some or al of set
arithmetic, contained subtype constraints, and seria application of constraints. The following clauses specify theleffect
if sonpe of the component parts of the total constraint-are PER-visible and some are not.

NOTE - See Annex B for further discussion onfthe effect of combining constraints that individually are PER-visiblefor not
PHR-visible.

10.3.20 If aconstraint consists of a seria application of constraints, the constraints which are not PER-visibl e,ai]f any,
do nqt affect PER encodings, but cause'the extensibility (and extension additions) present in any earlier constrajnts to
be refoved as specified in ITU-T Rec.X.680 | ISO/IEC 8824-1, 50.8.

NOTE 1 - If the final constraint in.a serial application is not PER-visible, then the type is not extensible for PER-encodings, and
isfencoded without an extensionibit.

NQTE 2 — For example;
A = | A5St“ng(SI ZE(1. . 4)) (FROM"ABCD', . ..))

hgs an effectivel permitted-alphabet constraint that consists of the entire |1 A5String aphabet since the extgnsible
permitted-alphabet-constraint is not PER-visible. It has nevertheless an effective size constraint which is"Sl ZE( 1. . 4) ".

Similarly,
B~':= I A5String(A)
has the same effective size constraint and the same effective permitted-al phabet constraint.

10.3.21 If a constraint that is PER-visible is part of an | NTERSECTI ON construction, then the resulting constraint is
PER-visible, and consists of the | NTERSECTI ON of all PER-visible parts (with the non-PER-visible partsignored). If a
constraint which is not PER-visible is part of a UNI ON construction, then the resulting constraint is not PER-visible. If a
constraint has an EXCEPT clause, the EXCEPT and the following value set is completely ignored, whether the value set
following the EXCEPT is PER-visible or not.

NOTE - For example:

A ::= IAS5String (SIZE(1..4) |NTERSECTI ON FROM "ABCD',...))
has an effective size constraint of 1..4 but the alphabet constraint is not visible because it is extensible.

10.3.22 A typeisaso extensible for PER encodings (whether subsequently constrained or not) if any of the following
OCCUrs:
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a) it is derived from an ENUVERATED type (by subtyping, type referencing, or tagging) and there is an
extension marker in the "Enumerations" production; or

b) itisderived from a SEQUENCE type (by subtyping, type referencing, or tagging) and there is an extension
marker in the "ComponentTypeLists' or in the "SequenceType" productions; or

c) it is derived from a SET type (by subtyping, type referencing, or tagging) and there is an extension
marker in the "ComponentTypeLists' or in the "SetType" productions; or

d) itisderived from a CHO CE type (by subtyping, type referencing, or tagging) and there is an extension
marker in the "AlternativeTypeLists' production.

104  Typeand value model used for encoding

10.4. An ASN.Tiypeiseather asmpletype or IS atype bullt using other types. The notation permits the use df type
refergnces and tagging of types. For the purpose of these encoding rules, the use of type references and tagging 'hqve no
effecq on the encoding and are invisible in the model, except as stated in 10.2. The notation also permits the.applitation
of copstraints and of error specifications. PER-visible constraints are present in the model as a restrictioh.of the yalues
of atype. Other constraints and error specifications do not affect encoding and are invisible in the PER"type and|value
modqg.

10.4.2 A value to be encoded can be considered as either a simple value or as a compesite value built using the
structring mechanisms from components which are either simple or composite values, paralieling the structure pf the
ASN L type definition.

10.4.3 When a constraint includes a value as an extension addition that is present in the root, that value is gways
encoded as avalue in the root, not as a value which is an extension addition.

EXAMPLE

I NTEGER (0..10, ..., 5)
-- The value 5 encodes as a root val ue, ;not as an extension addition.

105 Structure of an encoding

10.5.1 These encoding rules specify:
a) theencoding of asimplevalueinto afiéd-list; and

b) the encoding of a composite valug into afield-list, using the field-lists generated by application off these
encoding rules to the components of the composite value; and

c) the transformation of the field-list of the outermost value into the complete encoding of the aljstract
syntax value (see 11.1).

10.5.2 Theencoding of a compenent of a data value either:

a) consistsof threeparts, as shown in Figure 1, which appear in the following order:
1) apreamble (see clauses 19, 21 and 23);
2) alength determinant (see 11.9);
3) contents; or

Pregmble Length Preamble Length Contents Preamble Length Contents

Contents

NOTE — The preamble, length, and contents are all "fields* which, concatenated together, form a "field-list". The field-list of a
composite type other than the choice type may consist of the fields of several values concatenated together. Either the preamble,
length and/or contents of any value may be missing.

Figure 1 — Encoding of a composite valueinto a field-list
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b) (where the contents are large) consists of an arbitrary number of parts, as shown in Figure 2, of which

the first is a preamble (see clauses 19, 21 and 23) and the following parts are pairs of bit-fields (

octet-

aligned in the ALIGNED variant), the first being alength determinant for a fragment of the contents, and
the second that fragment of the contents; the last pair of fields is identified by the length determinant

part, as specified in 11.9.

Contents

Preamble Length Contents Length Contents e Length (may be

missing)

Figure 2 — Encoding of along data value

10.5.

10.6

10.6.1

enum
objec]
10.6.

10.6.
in 10
accor

10.6.4

10.6.%

T Req

3  Each of the parts mentioned in 10.5.2 generates either:

a) anull field (nothing); or
b) abit-field (unaligned); or
¢) abit-field (octet-aligned in the ALIGNED variant); or

d) afield-list which may contain either hit-fields (unaligned), bit-fields (octet-aligned in the ALIQ
variant), or both.

Typesto be encoded

The following clauses specify the encoding of the following/types into a field-list: boolean, in
prated, real, bitstring, octetstring, null, sequence, sequence-of, set, set-of, choice, open, object identifier, re
identifier, embedded-pdv, external, restricted character string andwnrestricted character string types.

P The selection type shall be encoded as an encoding of the.selected type.

B Encoding of tagged types is not included in this Recamimendation | International Standard as, except as
2, tagging is not visible in the type and value model usedfor these encoding rules. Tagged types are thus en
Hing to the encoding of the type which has been tagged.

L An encoding prefixed type is encoded accerding to the type which has been prefixed.

b The following "useful types' shall be-eéncoded as if they had been replaced by their definitions given in
. X.680 | ISO/IEC 8824-1, clause 45:

— generdized time;
—  universal time;
—  object descriptor.

NED

teger,
 ative

stated
coded

ITU-

Consfraints on the useful typesare not PER-visible. The restrictions imposed on the encoding of the generalized time

and upiversal time typesby; I TU-T Rec. X.690 | ISO/IEC 8825-1, 11.7 and 11.8, shall apply here.

10.6.6 A type defined using a value set assignment shall be encoded as if the type had been defined using the
prodyction specifiedin ITU-T Rec. X.680 | ISO/IEC 8824-1, 16.8.

1 Encoding procedures

1.1 Production of the complete encoding

11.1.1  If an ASN.1 type is encoded using any of the encoding rules identified by the object identifiers listed in

subclause 33.2 (or by direct textual reference to this Recommendation | International Standard), and the encoding is
included in:

10

a) an ASN.1 hitstring or an ASN.1 octetstring (with or without a contents constraint); or
b) an ASN.1 open type; or

c) any part of an ASN.1 external or embedded pdv type; or

d) any carrier protocol that is not defined using ASN.1
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then that ASN.1 type is defined as an outermost type for this application, and subclause 11.1.2 shall apply to al
encodings of its values.
NOTE 1 - This means that all complete PER encodings (for all variants) that are used in this way are always an integral
multiple of eight bits.

NOTE 2 — It is possible using the Encoding Control Notation (see ITU-T Recommendation X.692 | ISO/IEC 8825-3) to specify
avariant of PER encodings in which the encoding is not padded to an octet boundary as specified in 11.1.2. Many tools support
this option.

NOTE 3 — It is recognized that a carrier protocol not defined using ASN.1 need not explicitly carry the additional zero bits for
padding (specified in 11.1.2), but can imply their presence.

11.1.2  The field-list produced as a result of applying this Recommendation | International Standard to an abstract
value of an outermost type shall be used to produce the complete encoding of that abstract syntax value as follows: each
field in the field-list shall be taken in turn and concatenated to the end of the bit string which is to form the complete
encoding of the abstract syntax value preceded by additional zero bits for padding as specified below.

11.1. In the UNALIGNED variant of these encoding rules, all fields shall be concatenated without padding. (I the
result| of encoding the outermost value is an empty bit string, the bit string shall be replaced with a single octet wjth all
bits st to 0. If it is a non-empty bit string and it is not a multiple of eight bits, (zero to seven) zeto bits shall be
apperjded to it to produce a multiple of eight bits.

11.1. In the ALIGNED variant of these encoding rules, any bit-fields in the field-list shall*ibe concatenated wjthout
padding, and any octet-aligned bit-fields shall be concatenated after (zero to seven) zero hits bave been concatengted to
make]jthe length of the encoding produced so far a multiple of eight bits. If the result of en€oding the outermost vglue is
an enpty bit string, the bit string shall be replaced with a single octet with all bits setto)0. If it is a non-empty bit|string
and ifis not amultiple of eight bits, (zero to seven) zero bits shall be appended to it to'produce a multiple of eight pits.
NQTE 1 — The encoding of the outermost value is the empty bit string if, for example, the abstract syntax value is of tie null
type or of an integer type constrained to asingle value.
NOTE 2 — Zero-length octet-aligned bit-fields can never be present in the field:list (see 11.9.3.3).

11.1.% Theresulting bit string is the complete encoding of the abstract syntax value of an outermost type.

11.2 Open typefields

11.2.1 In order to encode an open type field, the value-af the actual type occupying the field shall be encoded to a
field-|list which shall then be converted to a complete encoding of an abstract syntax value as specified in 1]l.1 to
prodyce an octet string of length "n" (say).

11.2.2 Thefield-list for the value in which theopen type is to be embedded shall then have added to it (as specified
in 11)9) an unconstrained length of "n" (in‘units of octets) and an associated hit-field (octet-aligned in the ALIGNED
variaft) containing the bits produced in 11.271.

NOTE — Where the number of octetsin\the open type encoding is large, the fragmentation procedures of 11.9 will be usgd, and

the encoding of the open type will_ke broken without regard to the position of the fragment boundary in the encoding of the type
odcupying the open type field.

11.3 Encoding as,anen-negative-binary-integer

NOTE — (Tutorial) Thissubclause gives precision to the term "non-negative-binary-integer encoding”, putting the integerjinto a
figld which is a fixed-number of bits, a field which is a fixed number of octets, or afield that is the minimum number of| octets
negeded to hold.ity

11.3.1 Subseguent subclauses refer to the generation of a non-negative-binary-integer encoding of a non-negjative
whol¢ number into a field which is either a bit-field of specified length, a single octet, a double octet, or the minimum
number-of octets for the value. This subclause (11.3) specifies the precise encoding to be applied when such refefences
are made.

11.3.2 The leading bit of the field is defined as the leading bit of the bit-field, or as the most significant bit of the
first octet in the field, and the trailing bit of the field is defined as the trailing bit of the bit-field or as the least
significant bit of the last octet in thefield.

11.3.3  For the following definition only, the bits shall be numbered zero for the trailing bit of the field, one for the
next bit, and so on up to the leading bit of the field.

11.3.4 In a non-negative-binary-integer encoding, the value of the whole number represented by the encoding shall
be the sum of the values specified by each bit. A bit which is set to "0" has zero value. A bit with number "n" which is
set to "1" hasthe value 2".

11.3.5 The encoding which sums (as defined above) to the value being encoded is an encoding of that value.

ITU-T Rec. X.691 (11/2008) 11


https://standardsiso.com/api/?name=e7c22781f3a84ba3418a6d2f9d1067b1

| SO/IEC 8825-2:2008 (E)

NOTE — Where the size of the encoded field is fixed (a bit-field of specified length, a single octet, or a double octet), then there
is aunigque encoding which sums to the value being encoded.

11.3.6 A minimum octet non-negative-binary-integer encoding of the whole number (which does not predetermine
the number of octets to be used for the encoding) has a field which is a multiple of eight bits and aso satisfies the
condition that the leading eight bits of the field shall not all be zero unlessthefield is precisely eight bits long.

NOTE - Thisis anecessary and sufficient condition to produce a unique encoding.

11.4 Encoding as a 2's-complement-binary-integer

NOTE — (Tutorial) This subclause gives precision to the term "2's-complement-binary-integer encoding”, putting a signed integer
into a field that is the minimum number of octets needed to hold it. These procedures are referenced in later encoding
specifications.

11.4.1 Subsequent subcClauses refer 10 the generation of a Zs-complement-binary-integer_encoding of _a whole
number (which may be negative, zero, or positive) into the minimum number of octets for the value. Thisstbglause
(11.4) specifies the precise encoding to be applied when such references are made.

1142 The leading bit of the field is defined as the most significant bit of the first octet, and the trailing bit pf the
field Is defined as the least significant hit of the last octet.

11.4.3 For the following definition only, the bits shall be numbered zero for the trailing bitofthe field, one fpr the
next Bit, and so on up to the leading bit of the field.

11.4. In a 2's-complement-binary-integer encoding, the value of the whole number represented by the endoding
shall pe the sum of the values specified by each bit. A bit which is set to "0" haszero value. A bit with numbgr "n"
whichisset to "1" hasthe value 2" unless it isthe leading bit, in which case it has thé' (negative) value —2".

11.4. Any encoding which sums (as defined above) to the value being ericoded is an encoding of that value.

11.4. A minimum octet 2's-complement-binary-integer encoding of thé whole number has a field-width that is a
multiple of eight bits and also satisfies the condition that the leading:nine bits of the field shall not all be zero ang shall
not alj be ones.

NOTE — Thisis a necessary and sufficient condition to produce aunigue encoding.

15 Encoding of a constrained whole number

NOTE — (Tutorial) This subclause is referenced by other clauses, and itself references earlier clauses for the production of ja non-
negative-binary-integer or a 2's-complement-binary-integer encoding. For the UNALIGNED variant the value is always encoded
in[the minimum number of bits necessary to represent the range (defined in 11.5.3). The rest of this Note addresges the
ALIGNED variant. Where the range is less than'or equal to 255, the value encodes into a bit-field of the minimum size for the
rahge. Where the range is exactly 256, the'value encodes into a single octet octet-aligned bit-field. Where the range is P57 to
64K, the value encodes into a two octet.octet-aligned bit-field. Where the range is greater than 64K, the range is ignored gnd the
vgue encodes into an octet-aligned_bitsfield which is the minimum number of octets for the value. In this latter . later
prpcedures (see 11.9) also encode'a length field (usually a single octet) to indicate the length of the encoding. For the other
cases, the length of the encoding'isindependent of the value being encoded, and is not explicitly encoded.

11.5.1 This subclause (1L:5)Specifies a mapping from a constrained whole number into either a bit-field (unaliigned)
or a pit-field (octet-aligned in the ALIGNED variant), and is invoked by later clauses in this Recommendation |
International Standard:

11.5.2 The procedures of this subclause are invoked only if a constrained whole number to be encoded is avallable,
and the values of.the lower bound, "Ib", and the upper bound, "ub", have been determined from the type notation|(after
the agplication-of PER-visible constraints).

NOTE ~A lower bound cannot be determined if M N evaluates to an infinite number, nor can an upper bound be determjned if
evaluates to an infinite number. For example, no upper or lower bound can be determined for | NTEGER(M N. .

11.5.3 Let"range" be defined as the integer value ("ub" —"Ib" + 1), and let the value to be encoded be "n".
11.54 If "range" has the value 1, then the result of the encoding shall be an empty bit-field (no bits).

1155 There are five other cases (leading to different encodings) to consider, where one applies to the
UNALIGNED variant and four to the ALIGNED variant.

11.5.6 In the case of the UNALIGNED variant the vaue ("n" —"Ib") shal be encoded as a non-negative-
binary-integer in a bit-field as specified in 11.3 with the minimum number of bits necessary to represent the range.

NOTE — If "range" satisfies the inequality 2™ < "range" < 2™+ 1, then the number of bits=m + 1.

12 ITU-T Rec. X.691 (11/2008)


https://standardsiso.com/api/?name=e7c22781f3a84ba3418a6d2f9d1067b1

| SO/IEC 8825-2:2008 (E)

11.5.7 Inthe case of the ALIGNED variant the encoding depends on whether:
a) "range" islessthan or equal to 255 (the bit-field case);
b) "range' isexactly 256 (the one-octet case);
c) "range" isgreater than 256 and less than or equal to 64K (the two-octet case);
d) "range" isgreater than 64K (the indefinite length case).
11.5.7.1 (The bit-field case.) If "range" is less than or equal to 255, then invocation of this subclause requires the

generation of a bit-field with a number of bits as specified in the table below, and containing the value ("n" —"Ib") as a
non-negative-binary-integer encoding in a bit-field as specified in 11.3.

"range" Bit-field size (in bits)

o
4

3,4
56,7,8
9t0 16
17t0 32
33to64
65 to 128
129to 255

O N[O |~ W [IN|H

11.5.7.2 (The one-octet case.) If the range has a value of 256, then the value (*n" — "Ib") shall be encoded in § one-
octet pit-field (octet-aligned in the ALIGNED variant) as a non-negative-binary-integer as specified in 11.3.

11.5.7.3 (The two-octet case)) If the "range" has a value greater thanorequal to 257 and less than or equa td 64K,
then the value ("n" — "Ib") shall be encoded in a two-octet bit-field (octet-aligned in the ALIGNED variant) as & non-
negat|ve-binary-integer encoding as specified in 11.3.

11.5.7.4 (The indefinite length case.) Otherwise, the value ({n" — "Ib") shall be encoded as a non-negative-bjnary-
integIr in a bit-field (octet-aligned in the ALIGNED variant) with the minimum number of octets as specified in 11.3,
and the number of octets "len" used in the encoding is used by other clauses that reference this subclause to spegfy an
encoding of the length.

11.6 Encoding of a normally small ngn-negative whole number

NOTE — (Tutorial) This procedure is used whén encoding a non-negative whole number that is expected to be small, but whose
sizeis potentialy unlimited due to the preSence of an extension marker. An exampleis a choice index.

11.6.1 If the non-negative whol& number, "n", is less than or equal to 63, then a single-bit bit-field shall be appended
to thgfield-list with the hit set toQ, -and "n" shall be encoded as a non-negative-binary-integer into a 6-hit bit-field

11.6.2 If "n" is greater than-or equal to 64, a single-bit bit-field with the bit set to 1 shall be appended to thelfield-
list. The value "n" shall then be encoded as a semi-constrained whole number with "1b" equal to 0 and the procedyres of
11.9 ¢hall beinvoked to add it to the field-list preceded by alength determinant.

11.7 Encoding of a semi-constrained whole number

NOTE —~(Tutoria) This procedure is used when a lower bound can be identified but not an upper bound. The engoding
prpcedure places the offset from the lower bound into the minimum number of octets as a non-negative-bi nary-integT(, and

refuires an explicit length encoding (typicaly asingle octet) as specified in later procedures.

11.7.1  This subclause specifies a mapping from a semi-constrained whole number into a bit-field (octet-aligned in
the ALIGNED variant), and isinvoked by later clauses in this Recommendation | International Standard.

11.7.2  The procedures of this subclause (11.7) are invoked only if a semi-constrained whole number ("n" say) to be
encoded is available, and the value of "Ib" has been determined from the type notation (after the application of
PER-visible constraints).

NOTE — A lower bound cannot be determined if M N evaluates to an infinite number. For example, no lower bound can be
determined for | NTEGER( M N. . MAX) .

11.7.3  The procedures of this subclause always produce the indefinite length case.

11.7.4 (Theindefinite length case.) The value ("n" —"1b") shall be encoded as a non-negative-binary-integer in a bit-
field (octet-aligned in the ALIGNED variant) with the minimum number of octets as specified in 11.3, and the number
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of octets "len" used in the encoding is used by other clauses that reference this subclause to specify an encoding of the
length.

11.8 Encoding of an unconstrained whole number

NOTE — (Tutorial) This case only arises in the encoding of the value of an integer type with no lower bound. The procedure
encodes the value as a 2's-complement-binary-integer into the minimum number of octets required to accommodate the
encoding, and requires an explicit length encoding (typically asingle octet) as specified in later procedures.

11.8.1  This subclause (11.8) specifies a mapping from an unconstrained whole number ("n" say) into a bit-field
(octet-aligned in the ALIGNED variant), and is invoked by later clauses in this Recommendation | International
Standard.

11.8.2  The procedures of this subclause always produce the indefinite length case.

11.8. (The indefinite length case.) The value "n" shall be encoded as a 2's-complement-binary-integer in-abi-field
(octetraligned in the ALIGNED variant) with the minimum number of octets as specified in 11.4, and the number of
octetg "len" used in the encoding is used by other clauses that reference this subclause to specify an.enceding pf the
length.

11.9 General rulesfor encoding a length deter minant

NOTE 1 — (Tutorial) The procedures of this subclause are invoked when an explicit length figld'is heeded for some part|of the
encoding regardless of whether the length count is bounded above (by PER-visible constraints)or not. The part of the enfoding
to|which the length applies may be a hit string (with the length count in bits), an octet stringy(with the length count in ocjets), a
krfown-multiplier character string (with the length count in characters), or alist of fields{with the length count in compongnts of
a gequence-of or set-of).

NQTE 2 — (Tutoria) In the case of the ALIGNED variant if the length count is bounded above by an upper bound that is less
than 64K, then the constrained whole number encoding is used for the length..For sufficiently small ranges the result ig a bit-
figld, otherwise the unconstrained length ("n" say) is encoded into an octetsaligned bit-field in one of three ways (in ofder of
ingreasing size):

a) ("n"lessthan 128) asingle octet containing "n" with bit 8 set'to zero;

b) ("n" lessthan 16K) two octets containing "n" with bit 8 gf the first octet set to 1 and bit 7 set to zero;
c¢) (large"n") asingle octet containing a count "m" with'bit 8 set to 1 and bit 7 set to 1. The count "m" is one tp four,

and the length indicates that a fragment of the material follows (a multiple "m" of 16K items). For al vaues gf "m",
the fragment is then followed by another length@ncoding for the remainder of the material.

NOTE 3 — (Tutorid) In the UNALIGNED variant, if the tength count is bounded above by an upper bound that is less thap 64K,
then the constrained whole number encoding is usedite’encode the length in the minimum number of bits necessary to regresent
the range. Otherwise, the unconstrained length ("nt-say) is encoded into a bit-field in the manner described above in Note 2.

11.9.1 This subclause is not invoked if, injaccordance with the specification of later clauses, the value of the |ength
determinant, "n", is fixed by the type definition (constrained by PER-visible constraints) to a value less than 64K.

11.9.2 This subclause is invoked for addition to the field-list of a field, or list of fields, preceded by a |ength
determinant "n" which determines either:

a) thelengthinectets of an associated field (units are octets); or
b) thelengthdnbits of an associated field (units are bits); or

c) the number of component encodings in an associated list of fields (units are components of a set-of or
sequerce-of); or

d) the'number of characters in the value of an associated known-multiplier character string type (units are
characters).

11.9.3 “_XALIGNED variant) The procedures for the ALIGNED variant are specified in 11.9.3.1 to 11.9.3.8.4{ (The
procedures for the UNALIGNED variant are specified in 11.9.4.)

11.9.3.1 Asaresult of the analysis of the type definition (specified in later clauses) the length determinant (a whole
number "n") will have been determined to be either:

a) anormally small length with alower bound "1b" equal to one; or

b) aconstrained whole number with alower bound "Ib" (greater than or equal to zero), and an upper bound
"ub" less than 64K; or

c) a semi-constrained whole number with a lower bound "Ib" (greater than or equal to zero), or a
constrained whole number with a lower bound "Ib" (greater than or equal to zero) and an upper bound
"ub" greater than or equal to 64K.
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11.9.3.2 The subclauses invoking the procedures of this subclause will have determined a value for "Ib", the lower
bound of the length (this is zero if the length is unconstrained), and for "ub", the upper bound of the length. "ub” is
unset if there is no upper bound determinable from PER-visible constraints.

11.9.3.3 Where the length determinant is a constrained whole number with "ub" less than 64K, then the field-list shall
have appended to it the encoding of the constrained whole number for the length determinant as specified in 11.5. If "n"

is non-zero, this shall be followed by the associated field or list of fields, completing these procedures. If "n" is zero
there shall be no further addition to the field-list, completing these procedures.

NOTE 1 — For example:

A ::=1A5String (SIZE (3..6)) -- Length is encoded in a 2-bit bit-field.
B ::= 1A5String (SIZE (40000..40254)) -- Length is encoded in an 8-bit bit-field.
C::=1A5String (SIZE (0..32000)) -- Length is encoded in a 2-octet

- bit-freld (octet-alrgned 1n the ALTGNED vari ant)) .
D::=1A5String (SIZE (64000)) -- Length is not encoded.

TE 2 — The effect of making no addition in the case of "n" equals zero is that padding to an octet boundary,dees nof occur
en these procedures are invoked to add an octet-aligned-bit-field of zero length, unless required by 11.5.

.3.4 Where the length determinant is a normally small length and "n" is less than or equal te,64, a single-Hit bit-
all be appended to the field-list with the bit set to 0, and the value "n-1" shall be encoded as a non-negative-
-integer into a 6-bit bit-field. This shall be followed by the associated field, completing these procedures. If['n" is
than 64, a single-bit bit-field shall be appended to the field-list with the bit set to X, feHowed by the encodjng of
an unconstrained length determinant followed by the associated field, according to.the procedures of 11.9/3.5 to

TE — Normally small lengths are only used to indicate the length of the bitmap that prefixes the extension addition values of a
or sequence type.

11.9.3.5 Otherwise (unconstrained length, or large "ub"), "n" is encoded@nd appended to the field-list followed by the
assoc|ated fields as specified below.
NQTE — The lower bound, "Ib", does not affect the length encodings speeified in 11.9.3.6 to 11.9.3.8.4.

11.9.3.6 If "n" is less than or equal to 127, then "n" shall bhe’encoded as a non-negative-binary-integer (using the
procedures of 11.3) into bits 7 (most significant) to 1 (least significant) of a single octet and bit 8 shall be set td zero.
This shall be appended to the field-list as a bit-field (octet-aligned in the ALIGNED variant) followed by the assogiated
field ¢r list of fields, completing these procedures.

NOTE — For example, if in the following a value of A iS4 characterslong, and that of Bis 4 itemslong:
A ::= 1A5String
SEQUENCE (Sl ZE (4. .123456))-CF | NTEGER

bgth values are encoded with the length octet occupying one octet, and with the most significant set to 0 to indicate that the
gth isless than or equal to 127:

w
1

0 0000100 4 characterslitems

Length Value

11.9.3.7 If "n" isgréater than 127 and less than 16K, then "n" shall be encoded as a non-negative-binary-integer (using
the pfocedures:of'11.3) into hit 6 of octet one (most significant) to bit 1 of octet two (least significant) of a twa-octet
bit-figld (octet-aligned in the ALIGNED variant) with bit 8 of the first octet set to 1 and bit 7 of the first octet [set to
zero. [This shall be appended to the field-list followed by the associated field or list of fields, completing|these
proceddFes:

NOTE - If in the example of 11.9.3.6 a value of A is 130 characters long, and a value of B is 130 items long, both values are

encoded with the length component occupying 2 octets, and with the two most significant bits (bits 8 and 7) of the octet set to 10
to indicate that the length is greater than 127 but less than 16K.

10 000000 10000010 130 characters/items

Length Value
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11.9.3.8 If "n" is greater than or equal to 16K, then there shall be appended to the field-list a single octet in a bit-field
(octet-aligned in the ALIGNED variant) with bit 8 set to 1 and bit 7 set to 1, and bits 6 to 1 encoding the value 1, 2, 3
or 4 as a non-negative-binary-integer (using the procedures of 11.8). This single octet shall be followed by part of the
associated field or list of fields, as specified below.

NOTE — The value of bits 6 to 1 is restricted to 1-4 (instead of the theoretical limits of 0-63) so as to limit the number of items
that an implementation has to have knowledge of to a more manageable number (64K instead of 1024K).

11.9.3.8.1 The value of bits 6 to 1 (1 to 4) shall be multiplied by 16K giving a count ("m" say). The choice of the
integer in bits 6 to 1 shall be the maximum allowed value such that the associated field or list of fields contains more
than or exactly "m" octets, bits, components or characters, as appropriate.

NOTE 1 — The unfragmented form handles lengths up to 16K. The fragmentation therefore provides for lengths up to 64K with a

granularity of 16K.

NQ —If in the exa 6 a value of "B" is 144K Le. 64 A 6K i g, the value is
fragmented, with the two most significant bits (bits 8 and 7) of the first three fragments set to 11 to indicate that ope o four

blpcks each of 16K itemsfollow, and that another length component will follow the last block of each fragment:
I I I I
11 000100 64K items 11 000100 64K items 11 000001 16K items 0 0060001 litem
I I I |
|_ength Value Length Value Length Value Length Vialue
11.9.3.8.2 That part of the contents specified by "m" shall then be appended to thefigld-list as either:
a) asingle bit-field (octet-aligned in the ALIGNED variant) of "m" oetets containing the first "m" octets of
the associated field, for units which are octets; or
b) asingle bit-field (octet-aligned in the ALIGNED variant) of “m" bits containing the first "m" bits pf the
associated field, for units which are bits; or
c) thelist of fields encoding the first "m" components in:the associated list of fields, for units whi¢h are
components of a set-of or sequence-of types; or
d) asingle bit-field (octet-aligned in the ALIGNED  variant) of "m" characters containing the firgt "m"
characters of the associated field, for units which are characters.
11.9.8.8.3  The procedures of 11.9 shall then be reapplied to add the remaining part of the associated field or |ist of
fieldgto the field-list with alength which is a semi-canstrained whole number equal to ("n" —"m") with alower bound
of zero.
NOTE — If the last fragment that contains part. of-the encoded value has a length that is an exact multiple of 16K, it is fo|lowed
by afinal fragment that consists only of a single octet length component set to 0.
11.9.3.84 The addition of only<a'part of the associated field(s) to the field-list with reapplication of |these

procedures is called the fragmentation procedure.

11.9. (UNALIGNED variant) The procedures for the UNALIGNED variant are specified in 11.9.4.1 to 11.9.4.2
(the grocedures for the ALIGNED variant are specified in 11.9.3).

11.9.4.1 If the length-determinant "n" to be encoded is a constrained whole number with "ub" less than 64K| then
("n"—'1b") shall be éneoded as a non-negative-binary-integer (as specified in 11.3) using the minimum number ¢f bits
y to encedethe "range” (“ub” —"Ib" + 1), unless "range" is 1, in which case there shall be no length encpding.
If "n'{ is non:zzero'this shall be followed by an associated field or list of fields, completing these procedures. If ['n" is
zero there shall be no further addition to the field-list, completing these procedures.

NOTE M "range" satisfies the inequality 2™ < "range" < 2M+ 1, then the number of bits in the length determinant ism + 1

11.9.4.2 If the length determinant "n" to be encoded is a normally small length, or a constrained whole number with
"ub" greater than or equal to 64K, or is a semi-constrained whole number, then "n" shall be encoded as specified in
11.9.3.4t011.9.3.8.4.

NOTE — Thus, if "ub" is greater than or equal to 64K, the encoding of the length determinant is the same as it would be if the
length were unconstrained.

12 Encoding the boolean type

12.1 A value of the boolean type shall be encoded as a bit-field consisting of asingle bit.
12.2 The bit shall be set to 1 for TRUE and O for FALSE.
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12.3 The bit-field shall be appended to the field-list with no length determinant.

13 Encoding theinteger type

NOTE 1 — (Tutorial ALIGNED variant) Ranges which allow the encoding of all values into one octet or less go into a minimum-
sized hit-field with no length count. Ranges which allow encoding of al values into two octets go into two octets in an
octet-aligned bit-field with no length count. Otherwise, the value is encoded into the minimum number of octets (using non-
negative-binary-integer or 2's-complement-binary-integer encoding as appropriate) and a length determinant is added. In this
case, if the integer value can be encoded in less than 127 octets (as an offset from any lower bound that might be determined),
and there is no finite upper and lower bound, there is a one-octet length determinant, else the length is encoded in the fewest
number of bits needed. Other cases are not of any practical interest, but are specified for completeness.

NOTE 2 — (Tutorial UNALIGNED variant) Constrained integers are encoded in the fewest number of bits necessary to represent
the range regardless of its size. Unconstrained integers are encoded asin Note 1.

131 If an extension marker is present in the constraint specification of the integer type, then a single bitshall be
added to the field-list in a bit-field of length one. The bit shall be set to 1 if the value to be encoded is nétwithin the
rangg of the extension root, and zero otherwise. In the former case, the value shall be added to the field-list|as an
unconstrained integer value, as specified in 13.2.4 to 13.2.6, completing this procedure. In the latter icase, the|value
shall pe encoded asiif the extension marker is not present.

13.2 If an extension marker is not present in the constraint specification of the integer type, then the follpwing
appligs.

13.21 If PER-visible constraints restrict the integer value to a single value, then there shall be no addition fo the
field-|ist, completing these procedures.

13.2.2 If PER-visible constraints restrict the integer value to be a constrained whole number, then it shall be
converted to afield according to the procedures of 11.5 (encoding of a constrained whole number), and the procgedures
of 13{2.5 to 13.2.6 shall then be applied.

13.2.3 If PER-visible constraints restrict the integer value to be asemi-constrained whole number, then it shfall be
convérted to a field according to the procedures of 11.7 (encoding of a semi-constrained whole number), and the
procedures of 13.2.6 shall then be applied.

13.24 If PER-visible constraints do not restrict the intéger to be either a constrained or a semi-constrained yhole
number, then it shall be converted to a field according:tg-the procedures of 11.8 (encoding of an unconstrained ywhole
number), and the procedures of 13.2.6 shall then be applied.

13.2.% If the procedures invoked to encode fhe-integer value into a field did not produce the indefinite lengtl case
(see 11.5.7.4 and 11.8.2), then that field shall"beappended to the field-list completing these procedures.

13.2.6 Otherwise, (the indefinite length case) the procedures of 11.9 shall be invoked to append the field to thelfield-
list prleceded by one of the following:

a) A constrained lengthydeterminant "len" (as determined by 11.5.7.4) if PER-visible constraints restrict the
type with finite Upper and lower bounds and, if the type is extensible, the value lies within the rapge of
the extension-root. The lower bound "Ib" used in the length determinant shall be 1, and the upper bound
"ub" shallbe the count of the number of octets required to hold the range of the integer value.

NOTE/— The encoding of the value "foo | NTEGER (256..1234567) ::= 256" would thus be efcoded
as.00xxxxxx00000000, where each 'x' represents a zero pad bit that may or may not be present dependjng on
where within the octet the length occurs (e.g., the encoding is 00 xxxxxx 00000000 if the length startd on an
octet boundary, and 00 00000000 if it starts with the two least signigicant bits (bits 2 and 1) of an octet).

B)¥ An unconstrained length determinant equal to "len" (as determined by 11.7 and 11.8) if PER-Visible
constraints do not restrict the type with finite upper and lower bounds, or if the type is extensible apd the
value does not lie within the range of the extension root.

14 Encoding the enumerated type

NOTE — (Tutorial) An enumerated type without an extension marker is encoded asif it were a constrained integer whose subtype
constraint does not contain an extension marker. This means that an enumerated type will almost always in practice be encoded
as a hit-field in the smallest number of bits needed to express every enumeration. In the presence of an extension marker, it is
encoded as a normally small non-negative whole number if the value is not in the extension root.

14.1 The enumerations in the enumeration root shall be sorted into ascending order by their enumeration value,
and shall then be assigned an enumeration index starting with zero for the first enumeration, one for the second, and so
on up to the last enumeration in the sorted list. The extension additions (which are aways defined in ascending order)
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shall be assigned an enumeration index starting with zero for the first enumeration, one for the second, and so on up to
the last enumeration in the extension additions.

NOTE — ITU-T Rec. X.680 | ISO/IEC 8824-1 requires that each successive extension addition shall have a greater enumeration
value than the last.

14.2 If the extension marker is absent in the definition of the enumerated type, then the enumeration index shall be
encoded. Its encoding shall be as though it were a value of a constrained integer type for which there is no extension
marker present, where the lower bound is 0 and the upper bound is the largest enumeration index associated with the
type, completing this procedure.

14.3 If the extension marker is present, then a single bit shall be added to the field-list in a bit-field of length one.
The bit shall be set to 1 if the value to be encoded is not within the extension root, and zero otherwise. In the former
case, the enumeration addltlons shall be sorted accordmg to 14. 1 and the vaI ue shall be added to the fleld Ilst asa
norm '

with {Ib" set to 0, completing this procedure. In the latter case, the value shall be encoded as |f the extension-mafker is
not piesent, as specified in 14.2.

NQTE — There are no PER-visible constraints that can be applied to an enumerated type that are visible to theseiencoding rul

€s.

15 Encoding thereal type

NQTE — (Tutorial) A real uses the contents octets of CER/DER preceded by alength determinant that will in practice be gsingle
ogtet.

15.1 If the base of the abstract value is 10, then the base of the encoded value-shall be 10, and if the base pf the
abstract valueis 2 the base of the encoded value shall be 2.

15.2 The encoding of REAL specified for CER and DER in ITU-T Rée. X.690 | ISO/IEC 8825-1, 11.3 shdl be
applied to give a bit-field (octet-aligned in the ALIGNED variant) which is the contents octets of the CER/DER
encoding. The contents octets of this encoding consists of "n" (say) ectéts and is placed in a bit-field (octet-aligned in
the ALIGNED variant) of "n" octets. The procedures of 11.9 shall be'ihvoked to append this bit-field (octet-aligned in
the ALIGNED variant) of "n" octets to the field-list, preceded by-an‘unconstrained length determinant equal to "n’|.

16 Encoding the bitstring type

NOTE — (Tutorial) Bitstrings constrained to a fixed tength less than or equal to 16 bits do not cause octet alignment. | arger
bifstrings are octet-aligned in the ALIGNED variant. It the length is fixed by constraints and the upper bound is less thap 64K,
there is no explicit length encoding, otherwise afength encoding is included which can take any of the forms specified earlier for
lepgth encodings, including fragmentation forlarge bit strings.

16.1 PER-visible constraints can only constrain the length of the bitstring.

16.2 Where there are no PER-Visible constraints and ITU-T Rec. X.680 | ISO/IEC 8824-1, 22.7, applies the|value
shall pe encoded with no trailing'Q.bits (note that this means that a value with no 1 bits is always encoded as an gmpty
bit stiing).

16.3 Where there is-a"PER-visible constraint and ITU-T Rec. X.680 | ISO/IEC 8824-1, 22.7, applies (i.p. the
bitstring type is definéd with a "NamedBitList"), the value shall be encoded with trailing O bits added or remoyed as
necessary to ensure that the size of the transmitted value is the smallest size capable of carrying this value and sgisfies
the effective size constraint.

16.4 L et-the maximum number of bits in the bitstring (as determined by PER-visible constraints on the length) be
"ub" pnd the minimum number of bits be "Ib". If there is no finite maximum we say that "ub" is unset. If therdis no
consttaint on the minimum, then "Ih" has the value zera | et the length of the actual bit string value to be encoded be

"n" bits.

16.5 When ahitstring value is placed in a bit-field as specified in 16.6 to 16.11, the leading bit of the bitstring value
shall be placed in the leading bit of the bit-field, and the trailing bit of the bitstring value shall be placed in the trailing
bit of the bit-field.

16.6 If the type is extensible for PER encodings (see 10.3.9), then a hit-field consisting of a single bit shall be
added to the field-list. The bit shall be set to 1 if the length of this encoding is not within the range of the extension
root, and zero otherwise. In the former case, 16.11 shal be invoked to add the length as a semi-constrained whole
number to the field-list, followed by the bitstring value. In the latter case the length and value shall be encoded asif no
extension is present in the constraint.
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16.7 If an extension marker is not present in the constraint specification of the bitstring type, then 16.8 to 16.11
apply.

16.8 If the bitstring is constrained to be of zero length ("ub" equals zero), then it shall not be encoded (no additions
to the field-list), completing the procedures of this clause.

16.9 If al values of the bitstring are constrained to be of the same length ("ub" equals "Ib") and that length is less
than or equal to sixteen bits, then the bitstring shall be placed in a bit-field of the constrained length "ub" which shall be
appended to the field-list with no length determinant, completing the procedures of this clause.

16.10 If al values of the bitstring are constrained to be of the same length ("ub" equals "Ib") and that length is
greater than sixteen bits but less than 64K bits, then the bitstring shall be placed in a bit-field (octet-aligned in the
ALIGNED variant) of length "ub" (which is not necessarily a multiple of eight bits) and shall be appended to the field-

list with-no Imgth determi nant, r‘nmr\lm‘i ng the prnm:dl wres of this clavise,

16.11 If 16.8-16.10 do not apply, the bitstring shall be placed in a hit-field (octet-aligned in the ALIGNED, variant)
of Ig’Lgth "n" bits and the procedures of 11.9 shall be invoked to add this bit-field (octet-aligned in thesALIGNED
variaft) of "n" bitsto the field-list, preceded by a length determinant equal to "n" bits as a constrainedavhaole number if
"ub" iIs set and isless than 64K or as a semi-constrained whole number if "ub” is unset. "Ib" is as detérmined above.

NQTE — Fragmentation applies for unconstrained or large "ub" after 16K, 32K, 48K or 64K bits.

17 Encoding the octetstring type

NOTE — Octet strings of fixed length less than or equal to two octets are not octet-aligned. All other octet strings are| octet-
alijgned in the ALIGNED variant. Fixed length octet strings encode with no length“ogctéts if they are shorter than 64K. For
urfconstrained octet strings the length is explicitly encoded (with fragmentation if negessary).

171 PER-visible constraints can only constrain the length of the octetstring.

17.2 L et the maximum number of octets in the octetstring (as determined by PER-visible constraints on the Iéngth)
be "up" and the minimum number of octets be "Ib". If there is no finite maximum we say that "ub" is unset. If there is
no constraint on the minimum then "Ib" has the value zero. Let the ength of the actual octetstring value to be encoded
be "nf octets.

17.3 If the type is extensible for PER encodings (see*10.3.9), then a bit-field consisting of a single bit shall be
added to the field-list. The hit shall be set to 1 if theldength of this encoding is not within the range of the ext¢nsion
root, jand zero otherwise. In the former case 17,8 shall be invoked to add the length as a semi-constrained hole
number to the field-list, followed by the octetstring value. In the latter case the length and value shall be encodegl as if
no extension is present in the constraint.

174 If an extension marker is not present in the constraint specification of the octetstring type, then 17.5 t¢ 17.8
apply|

175 If the octetstring is cohstrained to be of zero length ("ub" equals zero), then it shall not be encodad (no
additijons to the field-list), completing the procedures of this clause.

17.6 If al values of-the octetstring are constrained to be of the same length ("ub" equals "Ib") and that lergth is
less than or equal totwo’ octets, the octetstring shall be placed in a bit-field with a number of bits equal fo the
constfained length “ub™ multiplied by eight which shall be appended to the field-list with no length deternjinant,
compjeting the procedures of this clause.

17.7 Ifall. values of the octetstring are constrained to be of the same length ("ub" equals "Ib") and that lergth is
greatér than'two octets but less than 64K, then the octetstring shall be placed in a bit-field (octet-aligned (n the
ALIGNED variant) with the constrained length "ub" octets which shall be appended to the field-list with no length
determinant, completing the procedures of this clause.

17.8 If 17.5 to 17.7 do not apply, the octetstring shall be placed in a bit-field (octet-aligned in the ALIGNED
variant) of length "n" octets and the procedures of 11.9 shall be invoked to add this bit-field (octet-aligned in the
ALIGNED variant) of "n" octets to the field-list, preceded by a length determinant equal to "n" octets as a constrained
whole number if "ub" is set, and as a semi-constrained whole number if "ub" isunset. "Ib" is as determined above.

NOTE - The fragmentation procedures may apply after 16K, 32K, 48K, or 64K octets.

ITU-T Rec. X.691 (11/2008) 19


https://standardsiso.com/api/?name=e7c22781f3a84ba3418a6d2f9d1067b1

| SO/IEC 8825-2:2008 (E)

18 Encoding the null type

NOTE — (Tutorial) The null type is essentially a place holder, with practical meaning only in the case of a choice or an optional
set or sequence component. Identification of the null in a choice, or its presence as an optional element, is performed in these
encoding rules without the need to have octets representing the null. Null values therefore never contribute to the octets of an
encoding.

There shall be no addition to the field-list for anull value.

19 Encoding the sequence type

NOTE — (Tutorial) A sequence type begins with a preamble which is a bit-map. If the sequence type has no extension marker,
then the bit-map merely records the presence or absence of default and optional components in the type, encoded as a fixed
length bit-field. If the sequence type does have an extension marker, then the hit-map is preceded by a single hit that says
wihether values of extension additions are actually present in the encoding. The preamble is encoded without any [length
dgterminant provided it is less than 64K bits long, otherwise a length determinant is encoded to obtain fragmentatiop. The
preamble is followed by the fields that encode each of the components, taken in turn. If there are extension additions, then
injmediately before the first one is encoded there is the encoding (as a normally small length) of a count of the nunfber of
exension additions in the type being encoded, followed by a bit-map equal in length to this count which records-the presgnce or
alrsence of values of each extension addition. Thisis followed by the encodings of the extension additions.asSif each one Was the
vgue of an open type field.

19.1 If the sequence type has an extension marker, then a single bit shall first be added to the field-list in a bii-field
of length one. The bit shall be one if values of extension additions are present in this encoding, and zero othefwise.
(This|bit is called the "extension bit" in the following text.) If there is no extension marker, there shall be no extension
bit added.

19.2 If the sequence type has "n" components in the extension root that are-marked OPTI ONAL or DEFAULT, then a
singl¢ bit-field with "n" bits shall be produced for addition to the field-list. The bits of the bit-field shall, taken in prder,
encode the presence or absence of an encoding of each optional or default.component in the sequence type. A bit|value
of 1 ghall encode the presence of the encoding of the component, and abit value of 0 shall encode the absence pf the
encoding of the component. The leading bit in the preamble shall encode the presence or absence of the first optignal or
default component, and the trailing bit shall encode the presence ar absence of the last optional or default compongnt.

19.3 If "n" is less than 64K, the bit-field shall be appended to the field-list. If "n" is greater than or equal td 64K,
then the procedures of 11.9 shall be invoked to add this-bit-field of "n" bits to the field-list, preceded by a length
determinant equal to "n" bits as a constrained whole number with "ub" and "Ib" both set to "n".

NOTE — In this case, "ub" and "Ib" will be ignored by the length procedures. These procedures are invoked here in ofder to
prpvide fragmentation of alarge preamble. The situation is expected to arise only rarely.

194 The preamble shall be followed by the field-lists of each of the components of the sequence value whigh are
present, taken in turn.

195 For CANONICAL-PER, encodings of components marked DEFAULT shall always be absent if the valug to be
encoded is the default value. ForBASIC-PER, encodings of components marked DEFAULT shall always be absent|if the
valuelto be encoded is the defanlt-value of a simple type (see 3.7.25), otherwise it is a sender's option whether or hot to
encodeit.

19.6 This completes the encoding if the extension bit is absent or is zero. If the extension hit is present and|set to
one, then the following-procedures apply.

19.7 Let the number of extension additions in the type being encoded be "n", then a bit-field with "n" bits shall be
prodyced for_addition to the field-list. The bits of the bit-field shall, taken in order, encode the presence or absence of
an encoding'of each extension addition in the type being encoded. A bit value of 1 shall encode the presence pf the
encoding)of the extension addition, and a bit value of 0 shall encode the absence of the encoding of the exténsion
addition. The leading bit in the bit-field shall encode the presence or absence of the first extension addition, and the
trailing bit shall encode the presence or absence of the last extension addition.

NOTE - If conformance is claimed to a particular version of a specification, then the value "n" is always equal to the number of
extension additionsin that version.

19.8 The procedures of 11.9 shall be invoked to add this bit-field of "n" bits to the field-list, preceded by a length
determinant equal to "n" asanormally small length.
NOTE —"n" cannot be zero, asthis procedure is only invoked if there is at least one extension addition being encoded.

20 ITU-T Rec. X.691 (11/2008)


https://standardsiso.com/api/?name=e7c22781f3a84ba3418a6d2f9d1067b1

19.9

| SO/IEC 8825-2:2008 (E)

This shall be followed by field-lists containing the encodings of each extension addition that is present,

taken

in turn. Each extension addition that isa"ComponentType" (i.e., not an "ExtensionAdditionGroup") shall be encoded asif it
were the value of an open type field as specified in 11.2.1. Each extension addition that is an "ExtensionAdditionGroup”
shall be encoded as a sequence type as specified in 19.2 to 19.6, which is then encoded as if it were the value of an open
type fiedd as gspecified in 11.2.1. If &l components values of the "ExtensonAdditionGroup” are missing then, the
"ExtensionAdditionGroup" shall be encoded as a missing extension addition (i.e., the corresponding bit in the bit-field

descri

bedin 19.7 shall be set to 0).

NOTE 1 - If an "ExtensionAdditionGroup" contains components marked OPTIONAL or DEFAULT, then the
"ExtensionAdditionGroup” is prefixed with a bit-map that indicates the presence/absence of values for each component marked
OPTI ONAL or DEFAULT.

NOTE 2 - "RootComponentTypeList" components that are defined after the extension marker pair are encoded as if they were
defined immediately before the extension marker pair.

20 Encoding the sequence-of type

20.1 PER-visible constraints can constrain the number of components of the sequence-of type.

20.2 Let the maximum number of components in the sequence-of (as determined by PER-visible constraints) be
"ub" gomponents and the minimum number of components be "Ib". If there is no finite maximumor/’ub” is greater than
or eglial to 64K we say that "ub” is unset. If there is no constraint on the minimum, then "1b"_hasithe value zero. Let the
number of components in the actual sequence-of value to be encoded be "n" components.

20.3 The encoding of each component of the sequence-of will generate a numherof fields to be appended o the
field-|ist for the sequence-of type.

20.4 If there is a PER-visible constraint and an extension marker is presentiin it, a single bit shall be added to the
field-|ist in a bit-field of length one. The bit shall be set to 1 if the number af.components in this encoding is not Within
the rgnge of the extension root, and zero otherwise. In the former case 11.9 shall be invoked to add the length
determinant as a semi-constrained whole number to the field-list, followed by the component values. In the lattey case
the length and value shall be encoded as if the extension marker isnotpresent.

20.5 If the number of components is fixed ("ub" equals Alb”) and "ub" is less than 64K, then there shall joe no
length determinant for the sequence-of, and the fields of each-component shall be appended in turn to the field-|ist of
the sgquence-of.

20.6 Otherwise, the procedures of 11.9 shall be.invoked to add the list of fields generated by the "n" compgnents
to thg field-list, preceded by alength determinant equal to "n" components as a constrained whole number if "ub" |is set,

and &
N

N
m

21

The s
T Req

are encoded when'\ere or more component is an untagged choice type, each untagged choice type is ordered as t

it has|
types
been
were

5 a semi-constrained whole number if "ubtisunset. "Ib" is as determined above.
DTE 1 — The fragmentation procedures may apply after 16K, 32K, 48K, or 64K components.

DTE 2 — The break-points for fragmentation are between fields. The number of bits prior to a break-point are not necesg
Iitiple of eight.

Encoding the set-type
et type shall havethe’dlements in its "RootComponentTypeList" sorted into the canonical order specified in

atag equal.to that of the smallest tag in the "RootAlternativeTypeList" of that choice type or any untagged (
nested.within. The set elements that occur in the "RootComponentTypeList" shall then be encoded as if
Heclared a sequence type. The set elements that occur in the "ExtensionAdditionList” shall be encoded as thoug

arily a

ITU-

. X.680 | ISO/NEE 8824-1, 8.6, and additionally for the purposes of determining the order in which companents

hough
hoice
t had
h they

components of a sequence type as specified in 19.9 (i.e., they are encoded in the order in which they are defined).

EXAMPLE - In the following which assumes a tagging environment of | MPLI CI T TAGS:
A .= SET
{
a [3] | NTEGER,
b [1] cHOCE

c [2] I NTEGER
d [4] | NTEGER
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e CHO CE
{ f CHO CE
{ g [5] | NTEGER
h [6] | NTEGER
i}' CHO CE
i j [0] | NTEGER
}

}

the order in which the components of the sef are encoded will alwaysbe e, b _a, since the tag [ 0]

sorts

lowest, then[ 1], then[ 3] .

22 Encoding the set-of type

22.1 For CANONICAL-PER the encoding of the component values of the set-of type shall appear in asce
order| the component encodings being compared as bit strings padded at their trailing ends withtas many as seven
to an|octet boundary, and with O-octets added to the shorter one if necessary to make the.length equal to that

longgr one.

NOTE — Any pad bits or pad octets added for the sort do not appear in the actual encoding.
22.2 For BASIC-PER the set-of shall be encoded asif it had been declared &sequence-of type.

23 Encoding the choice type

NOTE — (Tutorial) A choice type is encoded by encoding an index specifying the chosen aternative. This is encoded &
constrained integer (unless the extension marker is present in the choice type, in which case it is a normally small non-n
wihole number) and would therefore typically occupy a fixed length-bit-field of the minimum number of bits needed to

the index. (Although it could in principle be arbitrarily large.), This is followed by the encoding of the chosen alternativ
afernatives that are extension additions encoded as if they were the value of an open type field. Where the choice has on
afernative, thereis no encoding for the index.

231 Encoding of choice types are not affected: by PER-visible constraints.

232 Each component of a choice has an.ifdex associated with it which has the value zero for the first alter

inding
0 bits
Of the

5 for a
ative
code

B with

ly one

hative

in the root of the choice (taking the alternatives in the canonical order specified in ITU-T Rec. X.680 | ISO/IEC 8824-1,

8.6), pne for the second, and so on up to.the last component in the extension root of the choice. An index v3
similarly assigned to each "NamedIype" within the "ExtensionAdditionAlternativesList", starting with O just &
the cgmponents of the extension reot-Let "n" be the value of the largest index in the root.

NOTE — ITU-T Rec. X.680 |HSO/IEC 8824-1, 29.7, requires that each successive extension addition shall have a gred
vgue than the last added tothe ExtensionAdditionAlternativesList”.

233 For the purposesSiof canonical ordering of choice alternatives that contain an untagged choice, each unt

lue is
5 with

fer tag

pgged

choicp type shall be-grdered as though it has a tag equal to that of the smallest tag in the extension root of eithgr that

choicp type or anytuntagged choice types nested within.

234 If thexchoice has only one aternative in the extension root, there shall be no encoding for the index
aternative is’cthosen.

f that

235 If the choice type has an extension marker, then a single bit shall first be added to the field-list in a bit-field of

length one. The bit shall be 1 if avalue of an extension addition is present in the encoding, and zero otherwise. (This bit
is caled the "extension hit" in the following text.) If thereis no extension marker, there shall be no extension bit added.

23.6 If the extension bit is absent, then the choice index of the chosen aternative shall be encoded into a field
according to the procedures of clause 13 asif it were avalue of an integer type (with no extension marker in its subtype

constraint) constrained to the range 0 to "n", and that field shall be appended to the field-list. This shall th
followed by the fields of the chosen alternative, completing the procedures of this clause.

23.7 If the extension bit is present and the chosen alternative lies within the extension root, the choice index

en be

of the

chosen aternative shall be encoded as if the extension marker is absent, according to the procedure of clause 13,

completing the procedures of this clause.
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238 If the extension bit is present and the chosen alternative does not lie within the extension root, the choice
index of the chosen alternative shall be encoded as a normally small non-negative whole number with "1b" set to 0 and
that field shall be appended to the field-list. This shall then be followed by a field-list containing the encoding of the
chosen alternative encoded as if it were the value of an open type field as specified in 11.2, completing the procedures
of this clause.

NOTE - Version brackets in the definition of choice extension additions have no effect on how
"ExtensionAdditionAlternatives' are encoded.

24 Encoding the object identifier type

NOTE — (Tutorial) An object identifier type encoding uses the contents octets of BER preceded by alength determinant that will
in practice be asingle octet.

The incoding specified for BER shall be applied to give a bit-field (octet-aligned in the ALIGNED variant) avtjich is
the contents octets of the BER encoding. The contents octets of this BER encoding consists of "n" (say) oetets and is
placefl in a bit-field (octet-aligned in the ALIGNED variant) of "n" octets. The procedures of 11.9 shall‘beinvoked to
apperd this bit-field (octet-aligned in the ALIGNED variant) to the field-list, preceded by alength determinant edual to
"n" a$ a semi-constrained whole number octet count.

25 Encoding therelative object identifier type

NOTE — (Tutoria) A relative object identifier type encoding uses the contents octets of BER\preceded by a length deterninant
th% will in practice be a single octet. The following text isidentical to that of clause 24.

The gncoding specified for BER shall be applied to give a bit-field (octet-aligned in the ALIGNED variant) which is
the contents octets of the BER encoding. The contents octets of this BER encoding consists of "n" (say) octets pnd is
placefl in a bit-field (octet-aligned in the ALIGNED variant) of "n" octets. The procedures of 11.9 shall be invoked to
apperyd this bit-field (octet-aligned in the ALIGNED variant) to the figld4list, preceded by alength determinant equal to
"n" a$ a semi-constrained whole number octet count.

26 Encoding the internationalized resour cerr eference type

NOTE — (Tutorial) An internationalized resource referencetype encoding uses the contents octets of BER preceded by aflength
dgterminant that will in practice be a single octet. The following text isidentical to that of clause 24.

The gncoding specified for BER shall be applied.to give a bit-field (octet-aligned in the ALIGNED variant) whjich is
the contents octets of the BER encoding. Thée.eantents octets of this BER encoding consists of "n" (say) octets and is
placefl in a bit-field (octet-aligned in the ALIGNED variant) of "n" octets. The procedures of 11.9 shall be invoked to
apperyd this bit-field (octet-aligned in the ALIGNED variant) to the field-list, preceded by alength determinant edual to
"n" a$ a semi-constrained whole number octet count.

27 Encoding thefelative internationalized resource reference type

NOTE — (Tutorial) A-relative internationalized resource reference type encoding uses the contents octets of BER preceddd by a
length determinantthatwill in practice be asingle octet. The following text isidentical to that of clause 24.

d ichis
the contents octets of the BER encoding. The contents octets of this BER encoding consists of "n" (say) octets and is

ual to

28 Encoding the embedded-pdv type

28.1 There are two ways in which an embedded-pdv type can be encoded:

a) the syntaxes dternative of the embedded-pdv type is constrained with a PER-visible inner type
constraint to asingle value or i denti fi cati on is constrained with a PER-visible inner type constraint
to the fi xed aternative, in which case only the dat a- val ue shall be encoded; this is called the
"predefined” case;
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b) aninner type constraint is not employed to constrain the synt axes aternative to a single value, nor to
constrain i denti fication to the fi xed alternative, in which case both the i dentifi cati on and
dat a- val ue shall be encoded; thisis called the "genera" case.

28.2 In the "predefined” case, the encoding of the value of the embedded-pdv type shall be the PER-encoding of a
value of the OCTET STRI NG type. The value of the OCTET STRI NG shall be the octets which form the complete
encoding of the single data value referenced in ITU-T Rec. X.680 | ISO/IEC 8824-1, 36.3 ).

28.3 In the "general" case, the encoding of a value of the embedded-pdv type shall be the PER encoding of the
type defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 36.5, with the dat a- val ue- descri pt or element removed (that
is, there shall be no OPTI ONAL bit-map at the head of the encoding of the SEQUENCE). The value of the dat a- val ue
component of type OCTET STRI NG shall be the octets which form the complete encoding of the single data value
referenced in ITU-T Rec. X.680 | ISO/IEC 8824-1, 36.3 a).

29 Encoding of a value of the external type

29.1 The encoding of a value of the external type shall be the PER encoding of the following Isequence type,
assunpied to be defined in an environment of EXPLI CI T TAGS, with avalue as specified in the subclalses below:

[ UNI VERSAL 8] | MPLICIT SEQUENCE {

direct-reference OBJECT | DENTI FI ER @PTI ONAL,
i ndirect-reference | NTEGER OPTI ONAL,
dat a- val ue-descri pt or Qbj ect Descri ptior OPTI ONAL,
encodi ng CHO CE {
si ngl e- ASN1-type [ 0] ABSTRACT- SYNTAX. &Type,
octet-aligned [1] I MPEICI T OCTET STRI NG
arbitrary [2] WPLTCIT BIT STRRNG} }

NOTE — This sequence type differsfrom that in ITU-T Rec. X.680 | ISO/IEC.8824-1 for historical reasons.

29.2 The value of the components depends on the abstract valuebeing transmitted, which is a value of the type
specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 36.5.

29.3 The dat a- val ue-descri ptor above shall be present if and only if the dat a- val ue-descri ptfor is
presept in the abstract value, and shall have the same value,

29.4 Vaues of direct-reference and i ndirect-reference above shal be present or absent in accordance
with Table 1. Table 1 maps the external type altermatives of i denti fi cati on defined in ITU-T Rec. X.680 | ISP/IEC
882411, 36.5, to the external type components dirt-ect - r ef er ence andi ndi r ect - r ef er ence defined in 29.1.

Table 1 - AHernative encodings for " identification"

identification direct-reference indirect-reference
syntlaxes *** CANNOT OCCUR *** *** CANNOT OCCUR ***
synt|ax Syntax ABSENT
predent ati on-context~id ABSENT presentation-context-id
contjext - negot i_ atron transfer-syntax presentation-context-id
trarsf er - syft ax *** CANNOT OCCUR *** *** CANNOT OCCUR ***
fixed *** CANNOT OCCUR *** *** CANNOT OCCUR ***

29.5 The data value shall be encoded according to the transfer syntax identified by the encoding, and shall be
placed in an alternative of the encodi ng choice as specified below.

29.6 If the data value is the value of a single ASN.1 data type (see the Note in 29.7), and if the encoding rules for
this data value are those specified in this Recommendation | International Standard, then the sending implementation
shall usethesi ngl e- ASN1-t ype alternative.

29.7 Otherwise, if the encoding of the data value, using the agreed or negotiated encoding, is an integral number of
octets, then the sending implementation shall encode asoct et - al i gned.

NOTE — A data value which is a series of ASN.1 types, and for which the transfer syntax specifies simple concatenation of the
octet strings produced by applying the ASN.1 Basic Encoding Rules to each ASN.1 type, fallsinto this category, not that of 29.6.
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29.8 Otherwise, if the encoding of the data value, using the agreed or negotiated encoding, is not an integra
number of octets, the encodi ng choice shall bear bitrary.

29.9 If the encodi ng choice is chosen as si ngl e- ASNL- t ype, then the ASN.1 type shall be encoded as specified
in 11.2 with avalue equal to the data value to be encoded.

NOTE — The range of values which might occur in the open type is determined by the registration of the object identifier value
associated with thedi r ect - r ef er ence, and/or the integer value associated with thei ndi r ect - r ef er ence.

29.10 If theencodi ng choiceisoct et - al i gned, then the data value shall be encoded according to the agreed or
negotiated transfer syntax, and the resulting octets shall form the value of the octetstring.

29.11  If the encodi ng choice is arbitrary, then the data value shall be encoded according to the agreed or
negotiated transfer syntax, and the result shall form the value of the bitstring.

30 Encoding therestricted character string types

NQTE 1 — (Tutorial ALIGNED variant) Character strings of fixed length less than or equal to two octets are ot octet-aligned.
Chparacter strings of variable length that are constrained to have a maximum length of less than two octets.are not octet-aligned.
All other character strings are octet-aligned in the ALIGNED variant. Fixed length character strings encode with no length octets
if fhey are shorter than 64K characters. For unconstrained character strings or constrained character strings longer than §4K—1,
the length is explicitly encoded (with fragmentation if necessary). Each Nuneri cString, Printabl éString, Vi si bl eSring
(1 Bos46String), | A5String, BMPString and Uni versal String character is encoded into the) number of bits that|is the
smallest power of two that can accommodate all characters allowed by the effective permitted-alphabet constraint.

NOTE 2 — (Tutoriadl UNALIGNED variant) Character strings are not octet-aligned. If there is only one possible length value
there is no length encoding if they are shorter than 64K characters. For unconstrained .chavacter strings or constrained cheracter
stifings longer than 64K-1, the length is explicitly encoded (with fragmentation \if necessary). Each NumericSfring,
Prfi nt abl eString, Vi si bl eString (I S0646String), | A5String, BWPString and Uni versal String character is efjcoded
info the number of bits that is the smallest that can accommodate all characterS alowed by the effective permitted-alphabet
constraint.

NOTE 3 — (Tutorial on size of each encoded character) Encoding of each.character depends on the effective permitted-al phabet
congtraint (see 10.3.12), which defines the alphabet in use for the typée. Suppose this alphabet consists of a set of chafacters
ALPHA (say). For each of the known-multiplier character string types (see 3.7.16), there is an integer value associated with each
chiaracter, obtained by reference to some code table associated with'the restricted character string type. The set of values BETA
(sqy) corresponding to the set of characters ALPHA is used to detérmine the encoding to be used, as follows: the number fof bits
fof the encoding of each character is determined solely by the number of elements, N, in the set BETA (or ALPHA). For the
UINALIGNED variant is the smallest number of bits that'can encode the value N — 1 as a non-negative binary integer. For the
ALIGNED variant this is the smallest number of bits that is a power of two and that can encode the value N — 1. Suppagse the
selected number of bitsis B. Then if every value inithe set BETA can be encoded (with no transformation) in B bits, then the
vduein set BETA is used to represent the correspending characters in the set ALPHA. Otherwise, the values in set BETA are
taken in ascending order and replaced by values; 1, 2, and so on upto N — 1, and it is these values that are used to represent the
carresponding character. In summary: minimum bits (taken to the next power of two for the ALIGNED variant) are alway$ used.
Priference is then given to using the valué normally associated with the character, but if any of these values cannot be erfjcoded
infthe minimum number of bits a compagtion is applied.

30.1 The following restricted character string types are known-multiplier character string types: Nuneri cSt}i ng,
Prin{abl eString, Visibl €Styring (I S0646String), | A5String, BMPSt ri ng, and Uni ver sal Stri ng. Effective
permitted-al phabet constraints are PER-visible only for these types.

30.2 The effective size constraint notation may determine an upper bound "aub" for the length of the aljstract
charatter string. Otherwise, "aub" is unset.

30.3 The €&ffective size constraint notation may determine a non-zero lower bound "ab" for the length of the
abstract character string. Otherwise, "alb" is zero.

NQTE - PER-visible constraints only apply to known-multiplier character string types. For other restricted character string types
b"_will be unset and "alb" will be zero.

304 If the type is extensible for PER encodings (see 10.3.18), then a bit-field consisting of a single bit shall be
added to the field-list. The single bit shall be set to zero if the value is within the range of the extension root, and to one
otherwise. If the value is outside the range of the extension root, then the following encoding shall be asif there was no
effective size constraint, and shall have the effective permitted-al phabet constraint specified in 10.3.12.
NOTE 1 — Only the known-multiplier character string types can be extensible for PER encodings. Extensibility markers on other
character string types do not affect the PER encoding.

NOTE 2 - Effective permitted-alphabet constraints can never be extensible, as extensible permitted-alphabet constraints are not
PER-visible (see 10.3.11).

30.5 This subclause applies to known-multiplier character strings. Encoding of the other restricted character string
typesis specified in 30.6.
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30.5.1 The effective permitted aphabet is defined to be that al phabet permitted by the permitted-alphabet constraint,
or the entire alphabet of the built-in type if there is no PermittedAlphabet constraint.

30.5.2 Let N be the number of characters in the effective permitted alphabet. Let B be the smallest integer such that
2 to the power B is greater than or equal to N. Let B2 be the smallest power of 2 that is greater than or equal to B. Then
in the ALIGNED variant, each character shall encode into B2 bits, and in the UNALIGNED variant into B bits. Let the
number of bitsidentified by thisrule be"b".

30.5.3 A numerical value "v" is associated with each character by reference to ITU-T Rec. X.680 | ISO/IEC 8824-1,
clause 43 as follows. For Uni versal String, the value is that used to determine the canonical order in ITU-T Rec.
X.680 | ISO/IEC 8824-1, 43.3 (the vaue is in the range 0 to 232 — 1). For BWPSt ri ng, the value is that used to
determine the canonical order in ITU-T Rec. X.680 | ISO/IEC 8824-1, 43.3 (the valueisin the range 0 to 216 — 1). For
NunmericString and PrintableString and VisibleString and | A5String the value is that defined for the
I SO/IEC 646 encoding of the corresponding character. (For 1 A5St ri ng therangeis0to 127, for Vi si bl eSt i/yng it is
32 to 126, for NumericString it is 32 to 57, and for Printabl eString it is 32 to 122. For | A5String and
Vi si bl eString al values in the range are present, but for Numeri cString and Pri nt abl eStri ng net)al valesin
thergnge arein use.)

30.54 Let the smallest value in the range for the set of characters in the permitted a phabet be|"Ib" and the lprgest
valuelbe "ub”. Then the encoding of a character into "b" bits is the non-negative-hinary-integer.encoding of the|value
"v" identified as follows:

a) if "ub" islessthan or equal to 2° — 1, then "v" is the value specified in abové; otherwise

b) the characters are placed in the canonical order defined in ITU-T Rec-X.680 | ISO/IEC 8824-1, ¢lause
43. The first is assigned the value zero and the next in canonical ofder is assigned a value that |s one

greater than the value assigned to the previous character in the canonical order. These are the valueg "v".

NOTE — Item &) above can never apply to a constrained or unconstrained Nuner i ¢St ri ng character, which always
encodes into four bits or less using b).

30.5%5 Theencoding of the entire character string shall be obtaipedby encoding each character (using an apprgpriate
valuegl "v") as a non-negative-binary-integer into "b" bits which shall be concatenated to form a bit-field that is a
multiple of "b" bits.

30.5.6 If "aub" equals "ab" and is less than 64K, then:the bit-field shall be added to the field-list as a field (octet-
aligngd in the ALIGNED variant) if "aub" times"b" is greater than 16, but shall otherwise be added as a bit-field that is
not ogtet-aligned. This completes the procedures of this subclause.

30.5.7 If "aub" does not equal "ab" or is greater than or equal to 64K, then 11.9 shall be invoked to add the bit-field
precefled by alength determinant with "n" asacount of the characters in the character string with alower bound flor the
Iengt{ determinant of "alb" and an upper bound of "aub". The bit-field shall be added as a field (octet-aligned jn the

ALIGNED variant) if "aub" times "bt.is.greater than or equal to 16, but shall otherwise be added as a bit-field that is
not ogtet-aligned. This completes the procedures of this subclause.

NOTE — Both 30.5.6 and 30.5.7 'specify no alignment if "aub” times "b" is less than 16, and alignment if the product is greater
than 16. For avalue exactly equal to 16, 30.5.6 specifies no alignment and 30.5.7 specifies alignment.

30.6 This subclauseapplies to character strings that are not known-multiplier character strings. In this| case,
constfaints are never PER-visible, and the type can never be extensible for PER encoding.

30.6.1 For BASIC-PER, reference below to "base encoding” means production of the octet string specified in ITU-T
Rec. K.690 | ISOHEC 8825-1, 8.23.5. For CANONICAL-PER it means the production of the same octet string shibject
to thg restrictions specified for CER and DER in ITU-T Rec. X.690 | ISO/IEC 8825-1, 11.4.

30.6.2 &~5The "base encoding" shall be applied to the character string to give afield of "n" octets.

30.6.3 Subclause 11.9 shall be invoked to add the field of "n" octets as a bit-field (octet-aligned in the ALIGNED
variant), preceded by an unconstrained length determinant with "n" as a count in octets, completing the procedures of
this subclause.

31 Encoding the unrestricted character string type

311 There are two waysin which an unrestricted character string type can be encoded:

a) thesynt axes aternative of the unrestricted character string type is constrained with a PER-visible inner
type constraint to a single value or i dentification is constrained with a PER-visible inner type
congtraint to the fi xed aternative, in which case only the stri ng- val ue shall be encoded; this is
called the "predefined” case;
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b) aninner type constraint is not employed to constrain the synt axes aternative to a single value, nor to
constrain i denti fication to the fi xed alternative, in which case both the i dentifi cati on and
stri ng- val ue shall be encoded; thisis called the "genera" case.

31.2 For the "predefined" case, the encoding of the value of the CHARACTER STRI NG type shall be the PER-
encoding of a value of the OCTET STRI NGtype. The value of the OCTET STRI NG shall be the octets which form the
complete encoding of the character string value referenced in ITU-T Rec. X.680 | ISO/IEC 8824-1, 44.3 a).

313 In the "genera” case, the encoding of a value of the unrestricted character string type shall be the PER
encoding of the type defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 44.5, with the dat a- val ue- descri pt or
component removed (that is, there shall be no OPTI ONAL bit-map at the head of the encoding of the SEQUENCE). The
value of the st ri ng- val ue component of type OCTET STRI NG shall be the octets which form the complete encoding
of the character string value referenced in ITU-T Rec. X.680 | ISO/IEC 8824-1, 44.3 a).

32 Encoding thetime type, the useful timetypes, the defined time types and the
additional timetypes

32.1 General

32.1.1 The encoding of the useful time types, the defined time types and the additional time types shill be
ined by the property settings of the abstract values of these types. Property settings for the abstract values [of the
useful and defined time types are specified in ITU-T Rec. X.680 | ISO/IEC 8824-1,-38.4 and Annex B, respectively.
Property settings for the abstract values of additional time types are determined by the property settings of the parent
type, festricted by any PER-visible constraints that apply (see 10.3.13).

32.1. If al the abstract values of the type to be encoded have one of_the property settings listed in arow of cplumn
2 of Table 2, then that type shall be encoded as if the type with its constraints (if any) had been replaced by the type
specitied in the corresponding row of column 3 of Table 2. Otherwise,it shall be encoded as specified in 32.11.

NOTE — If atime property (for example M dni ght ) is not listed in Table 2 for a particular row, there is no constraint on its
ting.

32.1.
inFn

For rows 24 to 32 to be applicable, all abstract-alues of the type are required to have the same valuge of n

32.1. The types specified in column 3 of Table2'are defined (using the ASN.1 notation) in 32.2 to 32.10, and are
assuned to be defined in an environment of AUFOVATI C TAGS.

NOTE 1 — The use of these type reference names in the specification of PER encodings does not make them available for use by
an application designer in an ASN.1 specification, nor are they reserved words in such a specification. However, with the
refnoval of - ENCODI NG, they correspond.to the names of the useful time types or defined time types specified in
ITU-T Rec. X.680 | ISO/IEC 8824-1,"38.4 and Annex B.

NOTE 2 — All the useful and defined time types satisfy the conditions for one of the rows of Table 2, and hence have opt{mized
encodings. Additional time typesmay satisfy the conditions for one of the rows, but are otherwise encoded as specified in|32.11.
ThHe unconstrained TI MVE typejs'aways encoded as specified in 32.11.

Table 2 —Encoding of atime subtype with all abstract values having specified property settings

nl?rrﬁvbver Property settings ASN.1typeto be encoded

" Basi c=Dat e Date=C Year =Basi c" CENTURY- ENCCODI NG
1 or (e 3220

"Basi c=Dat e Dat e=C Year =Prol eptic"

"Basi c=Dat e Dat e=C Year =Negat i ve" ANY- CENTURY- ENCODI NG
2 or (see32.2.2)

"Basi c=Dat e Dat e=C Year =Ln" (for any n)

"Basi c=Dat e Dat e=Y Year =Basi c" YEAR- ENCCODI NG
3 or (see 32.2.3)

"Basi c=Dat e Dat e=Y Year=Prol eptic"

"Basi c=Dat e Dat e=Y Year =Negati ve" ANY- YEAR- ENCCDI NG
4 or (see32.2.4)

"Basi c=Dat e Date=Y Year=Ln" (for any n)
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Table 2 — Encoding of atime subtype with all abstract values having specified property settings

nfn(w)\klaver Property settings ASN.1 type to be encoded

"Basi c=Dat e Dat e=YM Year =Basi c" YEAR- MONTH- ENCODI NG
S or (see 32.2.5)

"Basi c=Dat e Dat e=YM Year =Prol epti c"

"Basi c=Dat e Dat e=YM Year =Negati ve" ANY- YEAR- MONTH- ENCCDI NG
6 or (see 32.2.6)

" Basi c=Dat e Dat e=YM Year =Ln" (for any n)

"Basi c=Dat e Dat e=YMD Year =Basi c" DATE- ENCODI NG
1 or (see32.2.7)

"Basi c=Dat e Dat e=YMD Year =Prol eptic"

"Basi c=Dat e Dat e=YMD Year =Negati ve" ANY- DATE- ENCCDI NG
8 or (see 32.2.8)

"Basi c=Dat e Dat e=YMD Year =Ln" (for any n)

"Basi c=Dat e Dat e=YD Year =Basi c" YEAR- DAY+ ENCODI NG
9 or (see32.2.9)

"Basi c=Dat e Dat e=YD Year =Prol eptic"

"Basi c=Dat e Dat e=YD Year =Negati ve" ANY~ YEAR- DAY- ENCODI NG
14 or (see 32.2.10)

"Basi c=Dat e Dat e=YD Year =Ln" (for any n)

"Basi c=Dat e Dat e=YW Year =Basi c" YEAR- VIEEK- ENCCODI NG
11 or (see 32.2.11)

"Basi c=Dat e Dat e=YW Year =Prol epti c"

"Basi c=Dat e Dat e=YW Year =Negati ve" ANY- YEAR- EEEK- ENCODI NG
12 or (see 32.2.12)

" Basi c=Dat e Dat e=YW Year =Ln" (for any_n)

"Basi c=Dat e Date=YWD Year =Basi c" YEAR- VEEEK- DAY- ENCODI NG
13 |or (see32.2.13)

"Basi c=Dat e Dat e=YWD Year =Proleptic"

"Basi c=Dat e Dat e=YWD Yeaf =Negati ve" ANY- YEAR- VEEEK- DAY- ENCCDI NG
14 or (see 32.2.14)

"Basi c=Dat e Dat e=YWD\Year =Ln" (for any n)

"Basi c=Ti me Ti me£H,Local - or - UTC=L" HOURS- ENCCODI NG
1% (see 32.3.1)

"Basi c=Ti ne«Fi_me=H Local - or - UTC=Z" HOURS- UTC- ENCODI NG
16 (see32.3.2)

"Basi czTi.me Ti me=H Local - or - UTC=LD" HOURS- AND- DI FF- ENCCDI NG
17 (see32.3.3)

" Basi‘c=Ti me Ti me=HM Local - or - UTC=L" M NUTES- ENCCDI NG
1 (see 32.3.4)

" Basi ¢c=Ti me Ti me=HM Local - or - UTC=2" M NUTES- UTC- ENCODI NG
13 (e 3239)

"Basi c=Ti me Ti me=HM Local - or - UTC=LD" M NUTES- AND- DI FF- ENCODI NG
20 (see 32.3.6)

"Basi c=Ti me Ti me=HMV5 Local - or - UTC=L" TI ME- OF- DAY- ENCODI NG
21 (see32.3.7)

"Basi c=Ti me Ti me=HV5 Local - or - UTC=Z" TI ME- OF- DAY- UTC- ENCODI NG
22 (see 32.3.8)

"Basi c=Ti ne Ti me=HVS Local - or - UTC=LD' TI ME- OF- DAY- AND- DI FF- ENCODI NG
23 (see 32.3.9)

"Basi c=Ti me Ti me=HFn Local - or - UTC=L" HOURS- AND- FRACTI ON- ENCODI NG
24 (but see 32.1.3) (see 32.3.10)

28 ITU-T Rec. X.691 (11/2008)



https://standardsiso.com/api/?name=e7c22781f3a84ba3418a6d2f9d1067b1

| SO/IEC 8825-2:2008 (E)

Table 2 — Encoding of atime subtype with all abstract values having specified property settings

nfn(w)\klaver Property settings ASN.1 type to be encoded

"Basi c=Ti me Ti me=HFn Local - or - UTC=Z" HOURS- UTC- AND- FRACTI ON- ENCCDI NG
25 (but see 32.1.3) (see 32.3.11)

"Basi c=Ti me Ti me=HFn Local - or - UTC=LD" HOURS- AND- DI FF- AND- FRACTI ON- ENCODI NG
26 (but see 32.1.3) (see 32.3.12)

"Basi c=Ti me Ti me=HVFn Local - or - UTC=L" M NUTES- AND- FRACTI ON- ENCODI NG
27 (but see32.1.3) (see 32.3.13)

"Basi c=Ti me Ti me=HVFn Local - or - UTC=Z" M NUTES- UTC- AND- FRACTI ON- ENCODI ‘NG
28 (but see 32.1.3) (see 32.3.14)

"Basi c=Ti me Ti me=HVFn Local - or - UTC=LD' M NUTES- AND- DI FF- AND- FRACTI QN ENCODIING
29 (but see 32.1.3) (see 32.3.15)

"Basi c=Ti me Ti me=HVBFn Local - or - UTC=L" TI ME- OF- DAY- AND- FRACTI ON- ENCODI NG
3¢ (but see 32.1.3) (see 32.316)

"Basi c=Ti me Ti me=HVBFn Local - or - UTC=Z" TI ME- OF- DAY- UTC- AND- FRACTI ON- ENCODI NG
31 (but see 32.1.3) (s2e82.3.17)

"Basi c=Ti ne Ti ne=HVBFn Local - or - UTC=LD" TI MVE- OF- DAY= AND- DI FF- AND- FRACTI O\
32 (but see 32.1.3) ENCODI NG

(see 32.3.18)

"Basi c=Dat e- Ti me" DATE- TI ME- ENCODI NG
3 All abstract values are required to have the same { Dat e- Type, Ti me- Type}

additional property settings specified in one of rows 7, 8, (instantiated as specified in 32.4.1)

9, 10, 13 and 14 for " Basi c=Dat e" together with the

same additional property settings specified in one of the

rows 15 to 32 for " Basi c=Ti ne".

"Basi c=lnterval I|nterval-type=SE START- END- DATE- | NTERVAL- ENCODI NG
34 SE- poi nt =Dat e" { Dat e- Type}

All abstract values are required to have the same (see325.1)

additional property settings specified in one‘of-rows 1 to

14 for " Basi c=Dat e".

"Basi c=I nterval |nterval #type=SE START- END- Tl ME- | NTERVAL- ENCODI NG
3% SE- poi nt =Ti ne" {Ti me- Type}

All abstract values are required\to have the same (see32.5.2)

additional property settings specified in one of rows 15

to 32 for " Basi c=Ti ne"}

"Basi c=l nterval JInterval-type=SE START- END- DATE- Tl ME- | NTERVAL- ENCODI NG
3 SE- poi nt =Dat.e<Ti nme" {Dat e- Type, Ti ne-Type}

All abstract valtes are required to have the same (see32.5.3)

additional-preperty settings specified in one of rows 7, 8,

9, 10, 13.and 14 for " Basi c=Dat e" together with the

same€ additional property settings specified in one of

rows*15 to 32 for " Basi c=Ti ne".

“\Basi c=I nterval |nterval-type=D" DURATI ON- | NTERVAL- ENCODI NG
31 (see 32.6.1)

"Basi c=I nterval Interval-type=SD START- DATE- DURATI ON- | NTERVAL- ENCODI NG
38 | SE-poi nt =Dat e" {Date-Type}

All abstract values are required to have the same (see32.7.1)

additional property settings specified in one of rows 1 to

14 for " Basi c=Dat e" .

"Basi c=l nterval I|nterval-type=SD START- Tl ME- DURATI ON- | NTERVAL- ENCCDI NG
39 SE- poi nt =Ti me" { Ti me- Type}

All abstract values are required to have the same (see32.7.2)

additional property settings specified in one of rows 15

to 32 for " Basi c=Ti ne".
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Table 2 — Encoding of atime subtype with all abstract values having specified property settings

Row .
number Property settings ASN.1 type to be encoded

"Basi c=l nterval I|nterval-type=SD START- DATE- Tl ME- DURATI ON-
40 SE- poi nt =Dat e- Ti ne" I NTERVAL- ENCCDI NG

All abstract values are required to have the same {Date-Type, Time-Type}

additional property settings specified in one of rows 7, 8, (see32.7.3)

9, 10, 13 and 14 for " Basi c=Dat e" together with the

same additional property settings specified in one of

rows t5to32for“ Basrc=Trmme"

"Basi c=l nterval I|nterval-type=DE DURATI ON- END- DATE- | NTERVAL - ENCODI"NG
41 SE- poi nt =Dat e" { Dat e- Type}

All abstract values are required to have the same (see 32.7.4)

additional properties specified in one of rows 1 to 14 for

"Basi c=Dat e" .

"Basic=Interval Interval-type=DE DURATI ON- END- TI ME- | NIFERVAL - ENCODI NG
42 SE- poi nt =Ti nme" {Ti me<Type}

All abstract values are required to have the same (s€e32.7.5)

additional properties specified in one of rows 15 to 32

for " Basi c=Ti ne".

"Basi c=l nterval I|nterval-type=DE DURATI ON- END- DATE- Tl ME- | NTERVAL-
43 SE- poi nt =Dat e- Ti ne" ENCODI NG

All abstract values are required to have the same {Date-Type, Tine-Type}

additional properties specified in one of rows 7, 8, 9, 10, (see32.7.6)

13 and 14 for " Basi c=Dat e" together with the same

additional property settings specified in one of rows 15

to 32 for " Basi c=Ti ne".

"Basi c=Rec-Interval Interval-type=SE REC- START- END- DATE- | NTERVAL- ENCCODI NG
44 SE- poi nt =Dat e" { Dat e- Type}

All abstract values are required to have the same (see328.1)

additional property settings specified in one,of yows 1 to

14 for " Basi c=Dat e" .

"Basi c=Rec- I nterval |nterval=type=SE REC- START- END- Tl ME- | NTERVAL- ENCCDI NG
4% SE- poi nt =Ti me" {Ti me- Type}

All abstract values are requiredito have the same (see 32.8.2)

additional property settings'specified in one of rows 15

to 32 for " Basi c=Ti ng",

"Basi c=Rec- I ntleryal Interval -type=SE REC- START- END- DATE- Tl ME- | NTERVAL-
46 SE- poi nt =Dat e<7Ti nme" ENCODI NG

All abstract valies are required to have the same {Date-Type, Time-Type}

additional property settings specified in one of rows 7, 8, (see 32.8.3)

9, 10, 13.and 14 for " Basi c=Dat e" together with the

samée additional property settings specified in one of

rows:15 to 32 for " Basi c=Ti ne".

“Basi c=Rec- I nterval Interval-type=D' REC- DURATI ON- | NTERVAL- ENCCDI NG
47 (see 32.9.1)

"Basi c=Rec-Interval Interval-type=SD REC- START- DATE- DURATI ON- | NTERVAL -
48 SE- poi nt =Dat e" ENCODI NG

All abstract values are required to have the same { Dat e- Type}

additional property settings specified in one of rows 1 to (see 32.10.1)

14 for " Basi c=Dat e" .

"Basi c=Rec-Interval Interval-type=SD REC- START- Tl ME- DURATI ON- | NTERVAL-
49 SE- poi nt =Ti me" ENCODI NG

All abstract values are required to have the same {Ti me- Type}

additional property settings specified in one of rows 15 (see 32.10.2)

to 32 for " Basi c=Ti ne".
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Table 2 — Encoding of atime subtype with all abstract values having specified property settings

Row .
number Property settings ASN.1 type to be encoded
"Basi c=Rec-Interval Interval-type=SD REC- START- DATE- Tl ME- DURATI ON- | NTERVAL -
50 SE- poi nt =Dat e- Ti ne" ENCODI NG
All abstract values are required to have the same {Date-Type, Time-Type}
additional property settings specified in one of rows 7, 8, (see 32.10.3)
9, 10, 13 and 14 for " Basi c=Dat e" together with the
same additional property settings specified in one of
rows-1b-te-32fer—Basi-e=He—
"Basi c=Rec-Interval Interval-type=DE REC- DURATI ON- END- DATE- | NTERVAL- ENCOD} NG
51 SE- poi nt =Dat e" { Dat e- Type}
All abstract values are required to have the same (see 32.10.4)
additional properties specified in one of rows 1 to 14 for
" Basi c=Dat e".
"Basi c=Rec-Interval Interval-type=DE REC- DURATI ON- END- Tl MEL-NTERVAL - ENCOD} NG
52 SE- poi nt =Ti ne" {Ti me{Type}
All abstract values are required to have the same (se632.10.5)
additional properties specified in one of rows 15 to 32
for " Basi c=Ti ne".
"Basi c=Rec-I nterval Interval-type=DE REC- DURATIKON- END- DATE- TI ME- | NTERVAL-
53 SE- poi nt =Dat e- Ti nme" ENCODI NG
All abstract values are required to have the same { Dat e-Type, Ti me-Type}
additional properties specified in one of rows 7, 8, 9, 10, (see 32.10.6)
13 and 14 for " Basi c=Dat e" together with the same
additional property settings specified in one of rows 15
to 32 for " Basi c=Ti ne".
32.2( Encoding subtypeswith the" Basi c=Dat'e’ property setting
This gubclause defines the ASN.1 types referenced in Table 2, column 3 for types where al the abstract values pf the

type hhave the " Basi c=Dat " property setting.

3221

with fhe integer value set to the valuespecified by the first two digits of the year component of the abstract value.

32.2.2

with fhe integer valuéset to the value specified by the year component of the abstract value, ignoring the last two

32.2.3

The CENTURY- ENCODI NGtypeis:
CENTURY- ENCODI NG : : =

The ANY- CENTURY-ENCODI NGtypeis:

ANY- CENTURY7ENCCODI NG :: = | NTECER(M N. . MAX)

| NTEGER(0..99) -- 7 bits

Higits.

The YEAR- ENCODI NGtypeis:

YEAR-ENCODING ::= CHOCE { -- 2 bits for choice determ nant
i medi at e I NTEGER (2005..2020), -- 4 bits
near-future I NTEGER (2021..2276), ~-- 8 bits
near - past INTEGER (1749..2004), -- o bIts
r emai nder I NTEGER (M N..1748 | 2277..NMNAX)}

with the integer value set to the year component of the abstract value.
NOTE — This has been optimized to provide a 6-bit or a 10-bit encoding in common cases.

32.2.4

The ANY- YEAR- ENCODI NGtypeis:
ANY- YEAR- ENCCDI NG : : = | NTEGER(M N. . MAX)

with the integer value set to the year component of the abstract value.
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3225 The YEAR- MONTH ENCODI NGtypeis:

YEAR- MONTH- ENCCDI NG : : = SEQUENCE {
year YEAR- ENCODI NG,
nmont h I NTEGER (1..12) -- 4 bits -- }

with the YEAR- ENCODI NG set according to 32.2.3 and the nont h integer value set to the month component of the
abstract value.

NOTE — This has been optimized to provide a 10-bit or a 14-bit encoding in common cases.
32.2.6  The ANY- YEAR- MONTH- ENCODI NGtypeis:

ANY- YEAR- MONTH- ENCODI NG : : = SEQUENCE {
year ANY- YEAR- ENCODI NG,
nont h INTEGER (1 12) 1}

with the ANY- YEAR- ENCODI NG set according to 32.2.4 and the nont h integer value set to the month component’ pf the
abstract value.

32.2.1 The DATE- ENCODI NGtypeis:
DATE- ENCODI NG : : = SEQUENCE {

year YEAR- ENCCDI NG,
month  INTEGER (1..12), -- 4 bits
day INTEGER (1..31) -- 5 bits -- }

with the YEAR- ENCODI NG set according to 32.2.3, the nont h integer value set to the.mionth component of the alpstract
valueland the day integer value set to the day component of the abstract value.

NOTE — This has been optimized to provide a 15-bit or a 19-bit encoding in common cases.

32.2.8 The ANY- DATE- ENCODI NGtypeis:
ANY- DATE- ENCODI NG : : = SEQUENCE {

year ANY- YEAR- ENCODI NG,
nmont h I NTEGER (1..12),
day I NTEGER (1..31)}

with the ANY- YEAR- ENCODI NG set according to 32.2.4, the nont h integer value set to the month component pf the
abstrgct value and the day integer value set to the day component of the abstract value.

32.2.9 The YEAR- DAY- ENCODI NGtypeis:

YEAR- DAY- ENCODI NG : : = SEQUENCE {
year YEAR- ENCCDI NG,
day I NTEGER (1..366)}

with fhe YEAR- ENCODI NG set according to 32.2.3 and the day integer value set to the day component of the alpstract
value

32.2.10 The ANY- YEAR DAY:-ENCCDI NGtypeis:

ANY- YEAR- DAY= ENCODI NG : : = SEQUENCE {
year ANY- YEAR- ENCODI NG,
day I NTEGER (1..366)}

with the ANY-YEAR- ENCODI NG set according to 32.2.4 and the day integer value set to the day component ¢f the
abstract value:

32.2.11The YEAR- WEEK- ENCODI NGtypeiis:

YEAR- WEEK- ENCODI NG : : = SEQUENCE {
year YEAR- ENCCDI NG,
week INTEGER (1..53) -- 6 bits --}

with the YEAR- ENCODI NG set according to 32.2.3 and the week integer value set to the week component of the abstract
value.

NOTE — This has been optimized to provide a 12-hit or a 16-bit encoding in common cases.
32.2.12 The ANY- YEAR- WEEK- ENCODI NGtypeis:
ANY- YEAR- VIEEK- ENCODI NG : : = SEQUENCE {

year ANY- YEAR- ENCCDI NG,
week I NTEGER (1..53)}
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abstract value.

32.2.13 The YEAR- WEEK- DAY- ENCODI NGtypeis:
YEAR- WEEK- DAY- ENCODI NG : : = SEQUENCE {

year YEAR- ENCCDI NG,
week I NTEGER (1..53), -- 6 bits
day INTEGER (1..7) -- 3 bits -- }

with the YEAR- ENCODI NG set according to 32.2.3, the week integer value set to the week component of the abstract
value and the day integer value set to the day component of the abstract value.

NOTE — This has been optimized to provide a 15-bit or a 19-bit encoding in common cases.

32.2. A TheANY- YEAR WEER- DAY ENCCDr NG typeTs:
ANY- YEAR- VIEEK- DAY- ENCODI NG : : = SEQUENCE {

year ANY- YEAR- ENCODI NG,
week I NTEGER (1..53),
day I NTEGER (1..7)}

with the ANY- YEAR- ENCODI NG set according to 32.2.4, the week integer value set to the week”component ¢f the
abstract value and the day integer value set to the day component of the abstract value.

32.3 Encoding subtypeswith the " Basi ¢c=Ti ne" property setting

This gubclause defines the ASN.1 types referenced in Table 2, column 3 for types.where al the abstract values pf the
type hhave the Basi c=Ti me property setting.

32.3.1 TheHOURS- ENCCDI NGtypeis:
HOURS- ENCODI NG : : = I NTEGER(O..24) -- 5 bits

with the integer value set to the hours component of the abstract valte.
NQTE — This has been optimized to provide a 5-bit encoding.

32.3.2 TheHOURS- UTC- ENCODI NGtypeis:
HOURS- UTC- ENCODI NG :: = I NTEGER(0..24) -- 5 bits

with fhe integer value set to the hours component/af the abstract value.
NOTE — This has been optimized to provide.a5=bit encoding.

32.3.3 TheHOURS- AND- DI FF- ENCODI'NGtypeis:

HOURS- AND- DI FF- ENCODI'NG : : = SEQUENCE {
| ocal - hou('s I NTEGER (0. . 24),
ti me-diff.erence TI ME- Dl FFERENCE }

wherg:
TI ME- DI FEERENCE : : = SEQUENCE {
si-gn ENUMERATED { positive, negative },
hour s I NTEGER (0. . 15),

m nutes | NTEGER (1..59) OPTIONAL }

with fheA ocal - hours integer value set to the hours component of the local time of the abstract value and the
ti me1 di'Df er ence set to the sign, hours and minutes of the time-difference component of the abstract value. |If the
minutes component of the time-difference Is zero, the TI ME- DI FFERENCE ni nut es shall be omitted.

32.3.4 TheM NUTES- ENCODI NGtypeis:

M NUTES- ENCODI NG : : = SEQUENCE {
hour s I NTEGER (0..24), -- 5 bits
mnutes | NTEGER (0..59) -- 5 bits -- }

with the hour s integer value set to the hours component of the abstract value and the i nut es integer value set to the
minutes component.

NOTE — This has been optimized to provide a 10-bit encoding.
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32.35 TheM NUTES- UTC- ENCCDI NGtypeis:

M NUTES- UTC- ENCODI NG : : = SEQUENCE {
hour s I NTEGER (0..24), -- 5 bits
mnutes |NTEGER (0..59) -- 5 bits -- }

with the hour s integer value set to the hours component of the abstract value and the ni nut es integer value set to the
minutes component.
NOTE — This has been optimized to provide a 10-bit encoding.

32.3.6 TheM NUTES- AND- DI FF- ENCODI NGtypeis:

M NUTES- AND- DI FF- ENCODI NG : : = SEQUENCE {
| ocal -tinme SEQUENCE {
hours | NTECER (ﬂ 74) .
m nutes | NTEGER (0..59) },
time-difference Tl Me- Dl FFERENCE }

with the | ocal -ti ne set to the hours and minutes component of the local time of the abstract value,and the tfi me-
di ff rence set to the sign, hours and minutes of the time-difference component of the abstract value‘as specifjed in
32.3.3.

3237 The Tl ME- OF- DAY- ENCODI NGtypeis:

TI ME- OF- DAY- ENCODI NG : : = SEQUENCE {
hours | NTEGER (0..24), -- 5 bits
m nutes | NTEGER (0..59), -- 5 bits
seconds | NTEGER (0..60) -- 5 bits -- }

with the hour s integer value set to the hours component of the abstract value; the ni nut es integer value set fo the
minutes component, and the seconds integer value set to the seconds component.

NQTE — This has been optimized to provide a 15-bit encoding.

32.3.8 TheTl ME- OF- DAY- UTG- ENCODI NGtypeis:

TI ME- OF- DAY- UTC- ENCCDI NG : : = SEQUENCE {
hour s I NTEGER (0..24), -- 5\bits
m nutes | NTEGER (0..59), --¢5 bits
seconds | NTEGER (0..60) -<\'5 bits -- }

with the hour s integer value set to the hours component of the abstract value, the nmi nut es integer value set fo the
minufes component, and the seconds integer-valie set to the seconds component.

NQTE — This has been optimized to provide.a 15-bit encoding.
32.3.9 TheTl ME- OF- DAY- AND- DI.ER~ ENCODI NGtypeis:

Tl ME- OF- DAY- AND- DI FF--ENCODI NG : : = SEQUENCE {
| ocal -ti me~ SEQUENCE {
hour s 4 NTEGER (0. . 24),
m nutes’ | NTEGER (0. .59),
seconds | NTEGER (O0..60) },
tipexdifference TI M- D FFERENCE }

with the | ocal ~t\\fre set to the hours, minutes and seconds components of the local time of the abstract value and the
time1di ffecence set to the sign, hours and minutes of the time-difference component of the abstract value as
specified in\32.3.3.

32.3.10°/The HOURS- AND- FRACTI ON- ENCODI NGtypeis:

HOURS- AND- FRACTI ON- ENCODI NG : : = SEQUENCE {
hour s I NTEGER (0..24), -- 5 bits
fraction I NTEGER (0..999, ..., 1000..MNAX)
-- 11 bits for up to three digits accuracy -- }

with the hour s integer value set to the hours component of the abstract value and thef r act i on integer value set to the
fractional hours multiplied by ten-to-the-power-N, where N is the specified number of digitsin the fractional part.

NOTE — This has been optimized to provide a 16-bit encoding for up to 3-digit accuracy.
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32.3.11 The HOURS- UTC- AND- FRACTI ON- ENCODI NGtypeis:

HOURS- UTC- AND- FRACTI ON- ENCODI NG : : = SEQUENCE {
hour s I NTEGER (0..24), -- 5 bits
fraction I NTEGER (0..999, ..., 1000..MNAX)
-- 11 bits for up to three digits accuracy -- }

with the hour s integer value set to the hours component of the abstract value and thef r act i on integer value set to the
fractional hours multiplied by ten-to-the-power-N, where N is the specified number of digitsin the fractional part.
NOTE — This has been optimized to provide a 16-hit encoding for up to 3-digit accuracy.

32.3.12 The HOURS- AND- DI FF- AND- FRACTI ON- ENCODI NGtypeiis:

HOURS- AND- DI FF- AND- FRACTI ON- ENCODI NG : : = SEQUENCE {
Inrnl-hn||rcll\rr|:(?1:D(ﬂ 74), -- 5 hits
fraction I NTEGER (0..999, ..., 1000..MNAX)
-- 11 bits for up to three digits accuracy -- ,
time-difference TI M- D FFERENCE }

with fhe | ocal - hour s integer value set to the hours component of the local time of the abstract valueythe f r agt i on
integgr value set to the fractional hours multiplied by ten-to-the-power-N (where N is the specified ndmber of digitsin
the frpctional part) and thet i me- di f f er ence set to the sign, hours and minutes of the time-difference compongent of
the alpstract value as specified in 32.3.3.

32.3.13 TheM NUTES- AND- FRACTI ON- ENCODI NGtypeis:
M NUTES- AND- FRACTI ON- ENCODI NG : : = SEQUENCE {

hour s I NTEGER (0..24), -- 5 bits
m nutes | NTEGER (0..59), -- 5 bits
fraction | NTEGER (0..999, ..., 1000..MAX)

-- 11 bits for up to three digitfs)accuracy -- }

with the hour s integer value set to the hours component of the abstract value, the ni nut es integer value set fo the
minufes component and the f r act i on integer value set to the fractional hours multiplied by ten-to-the-power-N, Where
N isthe specified number of digitsin the fractional part.

NQTE — This has been optimized to provide a 21-bit encoding forup to 3-digit accuracy.

32.3.14 TheM NUTES- UTC- AND- FRACTI ON- ENCODI NGtypeis:
M NUTES- UTC- AND- FRACTI ON- ENCODI NG): : = SEQUENCE {

hour s I NTEGER (0..24), -- 5 bits
m nutes | NTEGER (0:..:59), -- 5 bits
fraction | NTEGER (03: 999, ..., 1000..MAX)

-- 11 bits for up to three digits accuracy -- }

with the hour s integer value set to the hours component of the abstract value, the ni nut es integer value set fo the
minufes component and the f r act i jon integer value set to the fractional hours multiplied by ten-to-the-power-N (Wvhere
N isthe specified number of digitsin the fractional part).

NOTE - This has been gptimized to provide a 21-bit encoding for up to 3-digit accuracy.

32.3.15 TheM NUTES- AND- DI FF- AND- FRACTI ON- ENCODI NGtypeis:

M NUTES-AND- DI FF- AND- FRACTI ON- ENCODI NG : : = SEQUENCE {
| ocal -tinme SEQUENCE {

hour s I NTEGER (0. . 24),

m nutes | NTEGER (0. .59),

fraction | NTEGER (0..999, ..., 1000..MAX)},
+H-re—ei--ereree—H-NE—DBHFERENCE—

J

with the | ocal -ti ne set to the hours and minutes component of the local time of the abstract value, the f racti on
integer value set to the fractional minutes multiplied by ten-to-the-power-N (where N is the specified number of digits
in the fractional part) and the ti me- di f f er ence set to the sign, hours and minutes of the time-difference component
of the abstract value as specified in 32.3.3.

32.3.16 The Tl ME- OF- DAY- AND- FRACTI ON- ENCODI NGtypeis:
TI ME- OF- DAY- AND- FRACTI ON- ENCCDI NG : : = SEQUENCE {

hour s I NTEGER (0..24), -- 5 bits

m nut es I NTEGER (0..59), -- 5 bits
seconds I NTEGER (0..60), -- 5 bits --
fraction I NTEGER (0..999, ..., 1000..NMAX)
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-- 11 bits for up to three digits accuracy -- }

with the hour s integer value set to the hours component of the abstract value, the ni nut es integer value set to the

minutes component, the seconds integer value set to the seconds component and f r act i on integer value set to the

fractional seconds multiplied by ten-to-the-power-N, where N is the specified number of digitsin the fractional part.
NOTE — This has been optimized to provide a 26-bit encoding.

32.3.17 TheTI Me- OF- DAY- UTC- AND- FRACTI ON- ENCODI NGtypeis:

TI ME- OF- DAY- UTC- AND- FRACTI ON- ENCCDI NG : : = SEQUENCE {

hour s I NTEGER (0..24), -- 5 bits

m nutes |NTEGER (0..59), -- 5 bits

seconds | NTEGER (0..60), -- 5 bits --

fraction I NTEGER (0..999, ..., 1000..NAX)
—ttbrtsforuptothreedigrts—accuracy =7

with

he hour s integer value set to the hours component of the abstract value, the mi nut es integer value.set

minufes component, the seconds integer value set to the seconds component and f r act i on integer value set

fracti
N

32.3.]

bnal seconds multiplied by ten-to-the-power-N, where N is the specified number of digitsin the fractional pg
DTE — This has been optimized to provide a 26-hit encoding.

|8 The TI ME- OF- DAY- AND- DI FF- AND- FRACTI ON- ENCODI NGtypeis:

TI ME- OF- DAY- AND- DI FF- AND- FRACTI ON- ENCODI NG : : = SEQUENCE {
local -time SEQUENCE {
hours | NTEGER (0. . 24),
m nutes | NTEGER (0..59),
seconds | NTEGER (0. . 60),
fraction I NTEGER (0..999, ..., 1000..MAX)},
time-difference TI M- D FFERENCE }

with fhel ocal - ti ne set to the hours, minutes, seconds and fractional part components of the local time of the al

value
value

324
This

and the ti me- di f f er ence set to the sign, hours and minuteS,of the time-difference component of the al
as specified in 32.3.3.

Encoding subtypeswith the " Basi c=Dat g-Ti ne" property setting
bubclause defines the ASN.1 type referenced in Table 2, column 3 for types where all the abstract values

type hhave the " Basi c=Dat e- Ti me" property setting:

324.1

32.4.1
actual

The DATE- Tl ME- ENCODI NG typeTis:

DATE- Tl ME- ENCODI NG { Dat e+ Type, Ti ne-Type} ::= SEQUENCE {
date Dat ex-1ype,
tinme Ti fre3 Type}

D The encoding shall- be the encoding of an instantiation of this type with the Dat e- Type and Ti me-
parameters set to the-types specified in Table 2 column 3 of the " Basi c=Dat e" and " Basi c=Ti ng"

(respéctively) that specif§ithe additional property settings of al the abstract values of the type.

N

325
This

DTE — This has been,optimized to provide a 32-bit encoding in common cases.

Encoeding subtypeswith the" Basi c=I nt erval | nterval -type=SE" property setting
subelatise defines the ASN.1 types referenced in Table 2, column 3 for types where all the abstract values

fo the
to the
It

stract
Stract

of the

Type
rows

of the

type haveithe " Basi c=I nt er val I nterval -t ype=SE" property setting.

325.1 The START- END- DATE- | NTERVAL- ENCCDI NGtypeis:

START- END- DATE- | NTERVAL- ENCCDI NG { Dat e- Type} ::= SEQUENCE {
start Dat e- Type,
end Dat e- Type}

and the encoding shall be the encoding of an instantiation of this type with the Dat e- Type actual parameter set to the
type specified in Table 2 column 3 of the " Basi c=Dat e" row that specifies the additional property settings of al the
abstract values of the type. The st art component shall be set to the start date and the end component shall be set to the
end date of theinterval.
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325.2 The START- END- TI ME- | NTERVAL- ENCCDI NGtypeis:

START- END- TI ME- | NTERVAL- ENCCDI NG { Ti me- Type} ::= SEQUENCE {
start Ti me- Type,
end Ti me- Type}

and the encoding shall be the encoding of an instantiation of this type with the Ti me- Type actual parameter set to the
type specified in Table 2 column 3 of the " Basi c=Ti ne" row that specifies the additional property settings of al the
abstract values of the type. The st art component shall be set to the start time and the end component shall be set to
the end time of theinterval.

32.5.3 The START- END- DATE- Tl ME- | NTERVAL- ENCODI NGtypeis:
START- END- DATE- Tl ME- | NTERVAL- ENCODI NG { Dat e- Type, Ti me- Type} ::=
QEQ JENCE. {
start DATE- Tl ME- ENCODI NG { Dat e- Type, Ti ne- Type},
end DATE- Tl ME- ENOODI NG { Dat e- Type, Ti me- Type}}

and the encoding shall be the encoding of an instantiation of this type with the Dat e- Type and Tirne-Type pctual
pararI;e:ers set to the types specified in Table 2 column 3 of the "Basi c=Date" and " Bast ¢=Ti me" | rows
(respectively) that specify the additional property settings of all the abstract values of the type. Thest art compgonent
shall pe set (as specified in 32.4) to the start date-time and the end component shall be set totthe'end date-time pf the
intervial .

32.6 Encoding subtypeswith the" Basi c=I nt erval | nt erval -type=D property setting

This subclause defines the ASN.1 type referenced in Table 2, column 3 for types wWhere al the abstract values pf the
type have the " Basi c=I nterval I nterval -type=D" property setting.

32.6.1 The DURATI ON- | NTERVAL- ENCODI NGtypeis:
DURATI ON- | NTERVAL- ENCODI NG : : = SEQUENCE { -- 8\bits for optionality

years I NTEGER (0..31, ..., 32..MAX) OPTI ONAL,
-- 5 bits for up to 3l.years
nont hs | NTEGER (0..15, ..., "16.. MAX) OPTI ONAL,
-- 4 bits for up taoyd5 nonths
weeks I NTEGER (0..63, </, 64.. MAX) OPTI ONAL,
-- 6 bits for up*to 63 weeks
days I NTEGER (0..38%/ ..., 32..MAX) OPTI ONAL,
-- 5 bits flor up to 31 days
hour s I NTEGER (0. 31, ..., 32..MAX) OPTI ONAL,
--\5)bits for up to 31 hours
m nut es I NTEGER (0..63, ..., 64..MAX) OPTI ONAL,
v~ 6 bits for up to 63 mnutes
seconds INTEGER (0..63, ..., 64..NMAX) OPTI ONAL,

-J- 6 bits for up to 63 seconds
fractional(- part SEQUENCE {

nunber-of -digits INTEGER(1..3, ..., 4..MX),
-- 3 bits for up to three digits accuracy
fractional -value | NTEGER(1..999, ..., 1000..MNAX)
-- 11 bits for up to three digits accuracy
} OPTI ONAL }

32.6.2 Theweeks component shall be present if, and only if, the years, nont hs, days, hours, ni nut eg, and
seconds“eomponents are all absent.

NOTE- Thisreflects restrictions that are present for the use of time elements in the definition of the DURATI ON abstract vgue.

32.6.3 If atime element component of the abstract value is zero, and does not have a fractional part, then the
corresponding component of DURATI ON-I NTERVAL-ENCODI NG shall be absent unless this time element is the least
significant time element in the abstract value. If atime element of the abstract value has the value zero, and is the least
significant time element in the abstract value, or has a fractional part, then the corresponding component shall be
present in DURATI ON-1 NTERVAL-ENCCODI NG with the value zero.

NOTE — This ensures that the encoding is canonical.

32.6.4 Thefractional-part of DURATI ON-l NTERVAL-ENCODI NG shall be absent if there is no fractional part of
any time element, otherwise it shall be set to the fractional part (of the least significant time element) as specified in
32.6.5.
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32.6.5 The number of digitsin the fractional part shall be placed in nunber -of -di gi t s. If the number of digitsis N,
then the value of the fractional part shall be multiplied by ten-to-the-power-N and the resulting integer value placed in
fractional -val ue.

NOTE 1 — Decoders can recover the original fractional part from these encodings, including any trailing zeros.

NOTE 2 — This encoding has been optimized for the cases where there are only a few non-zero time elements in the abstract
value, and where the values of the time elements are small. Encodings of less than 16 bits occur in simple cases.

32.7 Encoding subtypeswith the" Basi c=I nterval | nterval -type=SD' or " Basi c=I nt er val
I nterval -t ype=DE" property setting

This subclause defines the ASN.1 types referenced in Table 2, column 3 for types where al the abstract values of the
type havethe" Basi c=I nterval Interval -type=SD' or "Basi c=I nterval | nterval -type=DE" property setting.

32.7.1 The START- DATE- DURATI ON- | NTERVAL- ENCODI NGtypeis:

START- DATE- DURATI ON- | NTERVAL- ENCCDI NG { Dat e- Type} ::= SEQUENCE {
start Dat e- Type,
duration DURATI ON- | NTERVAL- ENCODI NG

and the encoding shall be the encoding of an instantiation of this type with the Dat e- Type actia) parameter set o the
type $pecified in Table 2 column 3 of the " Basi c=Dat e" row that specifies the additional property settings of &l the
abstract values of the type. The st art component shall be set to the start date and the dGr'at i on component shall be
set (ap specified in 32.6) to the duration of the interval.

32.7.2  The START- TI ME- DURATI ON- | NTERVAL- ENCODI NGtypeis:

START- Tl ME- DURATI ON- | NTERVAL- ENCODI NG { Ti me- Type} :; =SEQUENCE {
start Ti me- Type,
dur ati on DURATI ON- | NTERVAL- ENCODI NG }

and tie encoding shall be the encoding of an instantiation of this typewith the Ti me- Type actual parameter set to the
type $pecified in Table 2 column 3 of the " Basi c=Ti me" row that.specifies the additional property settings of @l the
abstrgct values of the type. The st art component shall be set-to’the start time and the dur at i on component shjal be
set (ap specified in 32.6) to the duration of the interval.

32.7.83 The START- DATE- Tl ME- DURATI ON- | NTERVAL=ENCODI NGtypeis:
START- DATE- TI ME- DURATI ON- | NTERVAL- ENCODI NG { Dat e- Type, Ti me- Type} ::=
SEQUENCE {
start DATE:TUME- ENCODI NG { Dat e- Type, Ti me- Type},
dur at i on DURATI ON- | NTERVAL- ENCODI NG }

and the encoding shall be the encoding.of an instantiation of this type with the Dat e- Type and Ti ne- Type pctual
pararliers set to the types specified in Table 2 column 3 of the "Basi c=Date" and "Basi c=Ti me" | rows
(respéctively) that specify the additional property settings of al the abstract values of the type. The st art component
shall pe set (as specified in 32.4) to the start date-time and the dur at i on component shall be set (as specified in| 32.6)
to thg duration of the interval-

32.7.4 The DURATIL O\ END- DATE- | NTERVAL- ENCODI NGtypeis:

DURATLGN=END- DATE- | NTERVAL - ENCODI NG { Dat e- Type} ::= SEQUENCE {
dur at i on DURATI ON- | NTERVAL- ENCCDI NG,
end Dat e- Type }

and the encod| ng shaII be the encodi ng of an mstantlanon of this type W|th the Dat e- Type actual parameter set fto the
type specifie ' v ecifte t
abstract values of the type. The dur ation component shall be set (as speC|f|ed in 32.6) to the duration of the interval
and the end component shall be set to the end date.

32.75  The DURATI ON- END- Tl ME- | NTERVAL- ENCODI NGtypeis:

DURATI ON- END- Tl ME- | NTERVAL- ENCODI NG { Ti me- Type} ::= SEQUENCE {
dur ati on DURATI ON- | NTERVAL- ENCODI NG,
end Ti me- Type }

and the encoding shall be the encoding of an instantiation of this type with the Ti me- Type actual parameter set to the
type specified in Table 2 column 3 of the " Basi c=Ti me" row that specifies the additional property settings of all the
abstract values of the type. The dur at i on component shall be set (as specified in 32.6) to the duration of the interval
and the end component shall be set to the end time.
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32.7.6  The DURATI ON- END- DATE- TI ME- | NTERVAL- ENCCDI NGtypeis:

DURATI ON- END- DATE- Tl ME- | NTERVAL- ENCODI NG { Dat e- Type, Ti me- Type} ::= SEQUENCE {
dur ati on DURATI ON- | NTERVAL- ENCODI NG,
end DATE- TI ME- ENCODI NG { Dat e- Type, Ti me- Type}}

and the encoding shall be the encoding of an instantiation of this type with the Dat e- Type and Ti ne- Type actual
parameters set to the types specified in Table 2 column 3 of the "Basi c=Date" and "Basic=Ti me" rows
(respectively) that specify the additional property settings of all the abstract values of the type. The durati on
component shall be set (as specified in 32.6) to the duration of the interval and the end component shall be set (as
specified in 32.4) to the end date-time.

32.8 Encoding subtypeswith the" Basi c=Rec-I nterval | nterval -type=SE" property setting

This gubclause defines the ASN.1 types referenced in Table 2, column 3 for types where al the abstract values pf the
type hhave the " Basi c=Rec- I nt erval | nterval -type=SE" property setting.

32.8.1 TheREC START- END- DATE- | NTERVAL- ENCCDI NGtypeis:

REC- START- END- DATE- | NTERVAL- ENCODI NG { Dat e- Type} ::= SEQUENCE {
recurrence | NTEGER OPTI ONAL,
start Dat e- Type,
end Dat e- Type}

and the encoding shall be the encoding of an instantiation of this type with the Dat e~ Type actual parameter set o the
type $pecified in Table 2 column 3 of the " Basi c=Dat " row that specifies the additional property settings of &l the
abstract values of the type. Ther ecur r ence component shall be absent for an inlimited number of recurrencesiin the
abstract value, and shall otherwise be set to the number of recurrences. The st'art component shall be set to the start
date and the end component shall be set to the end date of the interval.

32.82 TheREC START- END- TI ME- | NTERVAL- ENCODI NGtypeis:

REC- START- END- TI ME- | NTERVAL- ENCODI NG { Ti ne-Type} ::= SEQUENCE {
recurrence | NTEGER OPTI ONAL,
start Ti me- Type,
end Ti me- Type}

and tie encoding shall be the encoding of an instantiation of this type with the Ti me- Type actual parameter set to the
type $pecified in Table 2 column 3 of the " Basi ¢=Ti me" row that specifies the additional property settings of @l the
abstract values of the type. The r ecur r ence.component shall be absent for an unlimited number of recurrencesiin the
abstract value, and shall otherwise be set to'the number of recurrences. The st art component shall be set to the start
time and the end component shall be set to the end time of the interval.

3283 TheREC START- END- DATE- Tl ME- | NTERVAL- ENCODI NGtypeis:
REC- START- END- DATETI ME- | NTERVAL- ENCODI NG { Dat e- Type, Ti me- Type} :: =

SEQUENCE {
recurrence | NTEGER OPTI ONAL,
start DATE- TI ME- ENCODI NG { Dat e- Type, Ti ne- Type},
end DATE- TI ME- ENCODI NG { Dat e- Type, Ti me- Type}}

and the encodipg, shall be the encoding of an instantiation of this type with the Dat e- Type and Ti me- Type pctual
eters sef\to the types specified in Table 2 column 3 of the "Basic=Date" and "Basi c=Ti ne" | rows
gctively)~that specify the additional property settings of al the abstract values of the type. The recurifence
compp absent for an

32.9 Encoding subtypeswith the" Basi c=Rec- I nterval | nterval -type=D' property setting

This subclause defines the ASN.1 type referenced in Table 2, column 3 for types where all the abstract values of the
type have the" Basi c=Rec- I nt erval | nterval -type=D' property setting.

32.9.1 The REC DURATI ON- | NTERVAL- ENCODI NGtypeis:

REC- DURATI ON- | NTERVAL- ENCODI NG : : = SEQUENCE {
recurrence | NTEGER OPTI ONAL,
dur at i on DURATI ON- | NTERVAL- ENCCDI NG}
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32.9.2 Therecurrence component shall be absent for an unlimited number of recurrences in the abstract value, and
shall otherwise be set to the number of recurrences. The dur at i on component shall be set (as specified in 32.6) to the
duration of the recurring interval.

32.10 Encoding subtypeswith the" Basi c=Rec- I nterval Interval-type=SD' or
"Basi c=Rec- I nterval Interval-type=DE" property setting

This subclause defines the ASN.1 types referenced in Table 2, column 3 for types where al the abstract values of the
type have the "Basic=Rec-Interval Interval-type=SD' or "Basi c=Rec-Interval Interval-type=DE"
property setting.

32.10.1 The REC START- DATE- DURATI ON- | NTERVAL- ENCODI NGtypeis:

REC- START- DATE- DURATI ON- | NTERVAL- ENCODI NG { Dat e- Type} ::= SEQUENCE {
recurrence | NTEGER OPTI ONAL,
start Dat e- Type,
duration DURATI ON- | NTERVAL- ENCODI NG

and the encoding shall be the encoding of an instantiation of this type with the Dat e- Type actualparameter set ffo the
type $pecified in Table 2 column 3 of the " Basi c=Dat e" row that specifies the additional property settings of @l the
abstrgct values of the type. Ther ecur r ence component shall be absent for an unlimited number of recurrencesjin the
abstract value, and shall otherwise be set to the number of recurrences. The st art component shall be set to the start
date and the dur at i on component shall be set (as specified in 32.6) to the duration of the.rterval.

32102 The REC START- TI ME- DURATI ON- | NTERVAL- ENCODI NGtypeis:

REC- START- Tl ME- DURATI ON- | NTERVAL- ENCODI NG { Ti me- Type} () = SEQUENCE {
recurrence | NTEGER OPTI ONAL,
start Ti ne- Type,
duration DURATI ON- | NTERVAL- ENCODI NG '}

and the encoding shall be the encoding of an instantiation of this type with the Ti me- Type actual parameter set o the
type $pecified in Table 2 column 3 of the " Basi c=Ti me" row.that specifies the additional property settings of #l the
abstract values of the type. Ther ecur r ence component shall.be absent for an unlimited number of recurrencesiin the
abstract value, and shall otherwise be set to the number ofrecurrences. The st art component shall be set to the start
time and the dur at i on component shall be set (as specified in 32.6) to the duration of the interval.

32.103 The REC START- DATE- TI ME- DURATI ONRIPNTERVAL - ENCODI NGtypeis:

REC- START- DATE- Tl ME- DURATI GN-\WNTERVAL- ENCODI NG { Dat e- Type, Ti ne-Type} ::= SEQUENCE

{
recurrence | NTEGER OPTI ONAL,

start DATE=TINME- ENCODI NG { Dat e- Type, Ti me- Type},
dur ati on DURATI ON- | NTERVAL- ENCODI NG }

and the encoding shall be theencoding of an instantiation of this type with the Dat e- Type and Ti ne- Type pctual
pararlgers set to the types) Specified in Table 2 column 3 of the "Basi c=Date" and "Basi c=Ti ne" | rows
(respéctively) that specifyythe additional property settings of al the abstract values of the type. The recurrlence
comppnent shall be absent for an unlimited number of recurrences in the abstract value, and shall otherwise be|set to
the number of regurrences. The st art component shall be set (as specified in 32.4) to the start date-time and the
dur af i on component shall be set (as specified in 32.6) to the duration of the recurring interval.

32.104 The'REC- DURATI ON- END- DATE- | NTERVAL- ENCODI NGtypeis:

REC- DURATI ON- END- DATE- | NTERVAL- ENCODI NG { Dat e- Type} ::= SEQUENCE {
recurrence [ NIEGER OPTTONAL,
duration DURATI ON- | NTERVAL- ENCODI NG,
end Dat e- Type }

and the encoding shall be the encoding of an instantiation of this type with the Dat e- Type actual parameter set to the
type specified in Table 2 column 3 of the " Basi c=Dat e" row that specifies the additional property settings of al the
abstract values of the type. Ther ecur r ence component shall be absent for an unlimited number of recurrences in the
abstract value, and shall otherwise be set to the number of recurrences. The dur ati on component shall be set (as
specified in 32.6) to the duration of the interval and the end component shall be set to the end date.
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32.10.5 The REC- DURATI ON- END- TI ME- | NTERVAL- ENCODI NGtypeis:

REC- DURATI ON- END- TI ME- | NTERVAL- ENCODI NG { Ti ne- Type} ::= SEQUENCE {
recurrence | NTEGER OPTI ONAL,
dur at i on DURATI ON- | NTERVAL- ENCODI NG,
end Ti ne- Type }

and the encoding shall be the encoding of an instantiation of this type with the Ti me- Type actual parameter set

to the

type specified in Table 2 column 3 of the " Basi c=Ti me" row that specifies the additional property settings of all the

abstract values of the type. The r ecur r ence component shall be absent for an unlimited number of recurrences

in the

abstract value, and shall otherwise be set to the number of recurrences. The dur ati on component shall be set (as

specified in 32.6) to the duration of the interval and the end component shall be set to the end time.
32.10.6 The REC- DURATI ON- END- DATE- Tl ME- | NTERVAL - ENCODI NGtypeis:

REC- DURATI ON- END- DATE- Tl ME- | NTERVAL- ENCODI NG { Dat e- Type, Ti me-Type} ::= SEQUENCE!
recurrence | NTEGER OPTI ONAL,
duration DURATI ON- | NTERVAL- ENCODI NG,
end DATE- TI ME- ENCODI NG { Dat e- Type, Ti me- Type}}

and the encoding shall be the encoding of an instantiation of this type with the Dat e- Type and Ti ne- Type
paraneters set to the types specified in Table 2 column 3 of the "Basi c=Date" and-“Basi c=Ti ne"
(respdctively) that specify the additional property settings of all the abstract values of the type. The recur
comppnent shall be absent for an unlimited number of recurrences in the abstract valueixand shall otherwise be
the nlimber of recurrences. The dur at i on component shall be set (as specified in 32:6).to the duration of the in
and the end component shall be set (as specified in 32.4) to the end date-time.

32.11 Encoding subtypeswith mixed settings of the Basi ¢ property

This subclause specifies the encoding for the TI ME type and subsets of‘that type whose abstract values do not al
the sgme setting of the Basi ¢ property or for which there is no applicable row in Table 2 (for example, because
use of multiple accuracies — see 32.1.3). It defines and uses the types DATE- TYPE, Tl ME- TYPE, and M XED- ENCY{
(see 32.11.5t0 32.11.7). These types are defined using the ASN:I"types defined in earlier subclauses.

3211 For &l abstract values of the TI ME type, there isexactly one row of Table 2 for which the property sq
specified in column 2 match the property settings of theabstract value, for all of those property settingsthat are lig
col unVI::l 2. (The abstract value may have additional-property settings not listed in column 2.) This is called the
determining row.

32.1242 If the main determining row isrow 33, 34, 36, 38, 40, 41, 43, 44, 46, 48, 50, 51, or 53, thereis arequir
that the additional properties match those.specified in one of rows 1 to 14. The applicable row 1 to 14 is called th
determining row.

32.1)3 If the main determiningrow is row 33, 35, 36, 39, 40, 42, 43 45, 46, 49, 50, 52 or 53, there is a requir
that the additional properties match those specified in one of rows 15 to 32. The applicable row 15 to 32 is call
time gletermining row.

32.114 Inthe DATE-YPE, TI ME- TYPE and M XED- ENCODI NGtype, the r ow n aternative shall be selected if th
determining row, thé tifme determining row, or the main determining row (respectively) isrow n.

32.115 The efcoding of the abstract value shall be the encoding of the M XED- ENCODI NGtype:
MIXED- ENCODI NG : : = CHA CE {

Actual
rows
ence
set to
terval

have
of the
DI NG

ittings
ted in
main

bment
e date

Pment
bd the

e date

row 1 CENTURY- ENCODI NG,

r ow 2 ANY- CENTURY- ENCODI NG,
row 3 YEAR- ENCODI NG,

row 4 ANY- YEAR- ENCODI NG,

row5 YEAR- MONTH- ENCODI NG,

row 6 ANY- YEAR- MONTH- ENCODI NG,
row 7 DATE- ENCODI NG,

row 8 ANY- DATE- ENCODI NG,

row 9 YEAR- DAY- ENCODI NG,

row 10 ANY- YEAR- DAY- ENCODI NG,
row 11 YEAR- EEEK- ENCODI NG,

row 12 ANY- YEAR- VEEK- ENCCDI NG,
row 13 YEAR- VEEK- DAY- ENCCDI NG,
row 14 ANY- YEAR- WEEK- DAY- ENCODI NG,
row 15 HOURS- ENCODI NG,

row 16 HOURS- UTC- ENCODI NG,
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wheré
of the

32.11

Then
32.11

row 17 HOURS- AND- DI FF- ENCODI NG,
row 18 M NUTES- ENCCDI NG,
row 19 M NUTES- UTC- ENCODI NG,
row 20 M NUTES- AND- DI FF- ENCODI NG,
row 21 Tl ME- OF- DAY- ENCODI NG
row 22 TI ME- OF- DAY- UTC- ENCODI NG,
row 23 TI ME- OF- DAY- AND- DI FF- ENCODI NG,
row 24 FRACTI ONAL- TI ME{ HOURS- AND- FRACTI ON- ENCODI NG ,
row 25 FRACTI ONAL- TI ME{ HOURS- UTC- AND- FRACTI ON- ENCODI NG},
row 26 FRACTI ONAL- TI ME{ HOURS- AND- DI FF- AND- FRACTI ON- ENCODI NG,
row 27 FRACTI ONAL- TI ME{ M NUTES- AND- FRACTI ON- ENCODI NG},
row 28 FRACTI ONAL- TI ME{ M NUTES- UTC- AND- FRACTI ON- ENCODI NG ,
row 29 FRACTI ONAL- TI ME{ M NUTES- AND- DI FF- AND- FRACTI ON- ENCODI NG},
row 30 FRACTIO\IAL TII\/E{TII\/E—CF DAY-ANDFF\’ACTICN-ENCI:UI\IG]l
Movvw= ol RA ONAE= V VE=—CO—DAY-U AND RA
row 32 FRACTI ONAL- TI ME{ TI ME- OF- DAY-ANDD|FF ANDFF\’ACTICN-ENCI:UNGl
row 33 DATE- TI ME- ENCODI NG { DATE- TYPE, TI ME- TYPE},
row 34 START- END- DATE- | NTERVAL- ENCODI NG { DATE- TYPE},
row 35 START- END- Tl ME- | NTERVAL- ENCODI NG { Tl ME- TYPE},
row 36 START- END- DATE- Tl ME- | NTERVAL- ENCODI NG { DATE- TYPE, TI{ME- TYPE},
row 37 DURATI ON- | NTERVAL- ENCODI NG,
row 38 START- DATE- DURATI ON- | NTERVAL- ENCODI NG { DATE- TYPE},
row 39 START- Tl ME- DURATI ON- | NTERVAL- ENCODI NG { Tl ME- TYPE},
row 40 START- DATE- Tl ME- DURATI ON- | NTERVAL- ENCODI NG {DAFE- TYPE, TI ME- TY
row41 DURATI ON- END- DATE- | NTERVAL- ENCODI NG { DATE- TYPE},
row 42 DURATI ON- END- TI ME- | NTERVAL- ENCCODI NG { Tl ME- TYPE},
row 43 DURATI ON- END- DATE- Tl ME- | NTERVAL- ENCODI NG){ DATE- TYPE, TI ME- TYPE
row 44 REC- START- END- DATE- | NTERVAL- ENCCDI NG { DATE- TYPE},
row 45 REC- START- END- TI ME- | NTERVAL- ENCODING-{ Tl ME- TYPE},
row 46 REC- START- END- DATE- Tl ME- | NTERVAL-ENCODI NG { DATE- TYPE, TI ME-TYP]
row 47 REC- DURATI ON- | NTERVAL- ENCCDI NG
row 48 REC- START- DATE- DURATI ON- | NTERVAL - ENCODI NG { DATE- TYPE},
row 49 REC- START- TI ME- DURATI ON- | NTERVAL- ENCODI NG { TI ME- TYPE},
row 50 REC- START- DATE- TI ME- DURATI,ON- | NTERVAL- ENCCDI NG
{DATE- TYPE, TI ME-TYPE},
row>51 REC- DURATI ON- END- DATE- I NTERVAL- ENCODI NG { DATE- TYPE},
row 52 REC- DURATI ON- END- TI VE-"1 NTERVAL- ENCODI NG { TI ME- TYPE},
row 53 REC- DURATI ON- END- DATE- TI ME- | NTERVAL- ENCODI NG

{ DATE- TYPE, TIME-TYPE} }

 the encoding of the type of each alternatjve-shall be as specified in the subclause identified in Table 2, col
main determining row.

6 FRACTI ONAL- TI ME is defined as.follows:

FRACTI ONAL- TI ME{ Ti mg-Type} ::= SEQUENCE {
nunmber-of -diQi s | NTEGER (1..MAX),
ti me-val ue~Ti.ne- Type}

PE}

F}

imn 3

unber - of - di gi t s-eneodes the number of digitsin the fractional part of the abstract value.
7 TheDATEAYRE s
DATE-AYPE ::= CHO CE {
row 1 CENTURY- ENCODI NG,
row 2 ANY- CENTURY- ENCODI NG,
row 3 YEAR- ENCODI NG,
row4 ANY- YEAR- ENCCDI NG,
I'OW 5 YEAR- MUNTH ENCUIT NG
row 6 ANY- YEAR- MONTH- ENCODI NG,
row 7 DATE- ENCODI NG,
row 8 ANY- DATE- ENCCDI NG,
row9 YEAR- DAY- ENCODI NG,
row 10 ANY- YEAR- DAY- ENCODI NG,
row11 YEAR- VEEK- ENCODI NG,
row 12 ANY- YEAR- VEEEK- ENCODI NG,
row 13 YEAR- VEEK- DAY- ENCCDI NG,
row 14 ANY- YEAR- WEEK- DAY- ENCCDI NG }

where the encoding of the type of each alternative shall be as specified in the subclause identified in Table 2, column 3
of the date determining row.
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32.11.8 TheTI ME- TYPEIS:

TI ME- TYPE :: = SEQUENCE {
nunber-of-digits | NTEGER (1..MAX) OPTI ONAL,
tine-type CHO CE {
row 15 HOURS- ENCODI NG,
row 16 HOURS- UTC- ENCODI NG,
row 17 HOURS- AND- DI FF- ENCODI NG,
row 18 M NUTES- ENCODI NG,
row19 M NUTES- UTC- ENCODI NG,
row-20 M NUTES- AND- DI FF- ENCODI NG,
row 21 Tl ME- OF- DAY- ENCODI NG
row 22 Tl ME- OF- DAY- UTC- ENCODI NG,
row 23 Tl Me- O DAY- AND- DI FF- ENCODI NG,

el e« .YN nilms?.Va: sl lWa V= N'a'a n' N N'ad
TN T T VST Oy

wherg the encoding of the type of each alternative shall be as specified in the subclause identified in Table 2, col
time determining row.

of the

32.11
ofro

33

331
when

type.
33.2

and o
Interr

Fow—24—-HEIRS ASH ENSEBHNG;

row25 HOURS- UTC- AND- FRACTI ON- ENCODI NG

row-26 HOURS- AND- DI FF- AND- FRACTI ON- ENCODI NG,

row 27 M NUTES- AND- FRACTI ON- ENCODI NG

row-28 M NUTES- UTG- AND- FRACTI ON- ENCCDI NG,

row-29 M NUTES- AND- DI FF- AND- FRACTI ON- ENCODI NG,

row 30 Tl ME- OF- DAY- AND- FRACTI ON- ENCCDI NG,

row31 Tl ME- OF- DAY- UTC- AND- FRACTI ON- ENCODI NG

row 32 Tl ME- OF- DAY- AND- DI FF- AND- FRACTI ON- ENCODI NG } }

9 The nunber - of - di gi t s shall be present in the TI ME- TYPE if and only"\if the ti me-t ype aternative
- 24 to r ow 32. It shall encode the number of digitsin the fractional part‘cf the abstract value.

Object identifiersfor transfer syntaxes

The encoding rules specified in this Recommendation’) nternational Standard can be referenced and g
bver there is a need to specify an unambiguous bit string representation for all of the values of a single A

The following object identifier, OID internationalized resource identifier (with assignment of Unicode |
bj ect descriptor values are assigned to identifyand describe the encoding rules specified in this Recommend
ational Standard:

For BASIC-PER, ALIGNED_variant:
{joint-iso-itu-t .asnl (1) packed-encoding (3) basic (0) aligned (0)}
"/ ASN. 1/ Packed- Encodi ng/ Basi c/ Al i gned”
"Packed encodiing of a single ASN. 1 type (basic aligned)"

For BASIC-PER;UNALIGNED variant:
{joint-ige=itu-t asnl (1) packed-encoding (3) basic (0) unaligned (1)}
"/ ASN1/\Packed- Encodi ng/ Basi c/ Unal i gned"
" Packed” encodi ng of a single ASN. 1 type (basic unaligned)"

For€ANONICAL-PER, ALIGNED variant:

{foint-iso-itu-t asnl (1) packed-encoding (3) canonical (1) aligned (0)}

"/ ASN. 1/ Packed- Encodi ng/ Canoni cal / Al i gned”
"Packed encoding of a single ASN. 1 type (canonical aligned)”

For CANONICAL-PER, UNALIGNED variant:

imn 3

sone

pplied
SN.1

pbels)
ption |

333

334

{joint-iso-itu-t asnl (1) packed-encoding (3) canonical (1) unaligned (1)}

"/ ASN. 1/ Packed- Encodi ng/ Canoni cal / Unal i gned"
"Packed encoding of a single ASN. 1 type (canonical unaligned)"

Where an application standard defines an abstract syntax as a set of abstract values, each of which is avalue
of some specifically named ASN.1 type defined using the ASN.1 notation, then the object identifier values specified
in 33.2 may be used with the abstract syntax name to identify those transfer syntaxes which result from the application
of the encoding rules specified in this Recommendation | International Standard to the specifically named ASN.1 type
used in defining the abstract syntax.

The names specified in 33.2 shall not be used with an abstract syntax name to identify a transfer syntax if the
conditions of 33.3 for the definition of the abstract syntax are not met.

ITU-T Rec. X.691 (11/2008)
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Annex A

Example of encodings
(This annex does not form an integral part of this Recommendation | International Standard)

This annex illustrates the use of the Packed Encoding Rules specified in this Recommendation | International Standard
by showing representations in octets of a (hypothetical) personnel record which is defined using ASN.1.

A.l Record that does not use subtype constraints

A.11  ASN.1description of therecord structure

The structure of the hypothetical personnel record is formally described below using ASN.1 specified)in IITU-T
Rec. X.680 | ISO/IEC 8824-1 for defining types. This is identica to the example defined in ITUST.'Rec. X.690 |
ISO/EC 8825-1, Annex A.

Per sonnel Record ::= [APPLI CATION O] IMPLICI T SET {
nane Nane,
title [0] VisibleString,
nunber Enpl oyeeNunber ,
dateOHre [1] Date,
naneCf Spouse [2] Nane,
children [3] IMPLICAT
SEQUENCE OF Chi |l dl nformati on DEFAULT {} }
Childinformation ::= SET
{ name Narre,
dateOBirth [0] Date}
Narme ::= [ APPLI CATION 1] | MPLICI T SEQUENCE
{ gi venNane Vi si bheS¥tri ng,
initial Vi si blheStri ng,
fam | yNane Vi sitbl eStri ng}
Enpl oyeeNunber ::= [ APPLI CATRGN 2] | MPLICI T | NTEGER
Date ::= [APPLICATION 3] (IMPLICIT VisibleString -- YYYYMVDD

A.12l  ASN.1description of arecord value
The value of John Smith's personnel record is formally described below using ASN.1.

{ name {givenNane "John",initial "P',fam|yNane "Smth"},

title "Director",
nunber 51,
dateCfH re "19710917",

name Spouse
{Qi venNarme "Mary",initial "T",fam|lyName "Smth"},
children
{{name {givenNane "Ral ph",initial "T",fam|lyName "Snith"},
dateO'Birth "19571111"},
{name {givenNane "Susan",initial "B',fam|yNane "Jones"},
dateO'Birth "19590717"}}}

. c N
A. 13— ACTGNEDPER Tepresentatromrof thrsTecord-vatue

The representation of the record value given above (after applying the ALIGNED variant of the Packed Encoding
Rules defined in this Recommendation | International Standard) is shown below. The encoding is shown in
hexadecimal, followed by a commented description of the encoding shown in binary.

The length of this encoding is 94 octets. For comparison, the same PersonnelRecord value encoded using the
UNALIGNED variant of PER is 84 octets, BER with the definite length form is at least 136 octets, and BER with the
indefinite length form is at least 161 octets.
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A.1.3.1 Hexadecimal view

80044A6F 686E0150 05536D69 74680133 08446972 6563746F 72083139 37313039
3137044D 61727901 5405536D 69746802 0552616C 70680154 05536D69 74680831
39353731 31313105 53757361 6E014205 4A6F6E65 73083139 35393037 3137

A.1.3.2 Binary view

So as to make it easier to read the binary view of the data, blank lines are used to group fields that logically belong
together (typically length/value pairs); a newline is used to delineate fields; space is used to delineate characters within
acharacter string; and an 'x' represents a zero pad bit that is used from time to time to align fields on an octet boundary.

IXXXXKXX Bitmap bit = L indicates chitaren is priesent
00000100 Length of name.givenName = 4
01001010 01101111 01101000 01101110 name.givenName = "John"

00000p01 Length of name.initial =4

01010000 name.initial ="P"

00000101 Length of name.familyName =5
01010011 01101101 01101001 01110100 01101000 name.familyName = "Smith"
00000p01 Length of (employee) number = 1
00110p11 (employee) number = 51

00001000 Length of title=8

01000100 01101001 01110010 01100101 01100011 01110100 01101111 01110010 , title = "Director"

00001000 Length of dateOfHire =8

00110001 00111001 00110111 00110001 00110000 00111001 00110001 00110411 dateOfHire ="19710917"

00000100 Length of nameOfSpouse.givenName =4
01001101 01100001 01110010 01111001 nameOf Spouse.givenName = "Mary"
00000p01 Length of nameOfSpouse.initial = 1
01010100 nameOfSpouse.initial ="T"
00000101 Length of nameOf Spouse.familyName + 5
01010011 01101101 01101001 01110100 01101000 nameOf Spouse.familyName = " Smith"
00000p10 Number of children

00000101 Length of children[0].givenName =5
01010010 01100001 01101100 01110000,01:101000 children[0].givenName = "Ralph"
00000p01 Length of children[Q].initial = 1
01010100 children[0].initial ="T"

00000101 Length of children[0].familyName =5
01010011 01101101 01102001:01110100 01101000 children[0].familyName = " Smith"
00001000 Length of children[0].dateOfBirth = 8
00110p01 00111001;60110101 00110111 00110001 00110001 00110001 00110001 children[0].dateOfBirth = "19571111"
00000101 Length of children[1].givenName =5
01010011 01120101 01110011 01100001 01101110 children[1].givenName = "Susan"
00000p0% Length of children[1].initial =1
01000010 chiraren I mita = B

00000101 Length of children[1].familyName =5
01001010 01101111 01101110 01100101 01110011 children[1].familyName = "Jones"
00001000 Length of children[1].dateOfBirth =8

00110001 00111001 00110101 00111001 00110000 00110111 00110001 00110111 children[1].dateOfBirth = "19590717"

A.1l4  UNALIGNED PER representation of thisrecord value

The representation of the record value given above (after applying the UNALIGNED variant of the Packed Encoding
Rules defined in this Recommendation | International Standard) is shown below. The encoding is shown in
hexadecimal, followed by a commented description of the encoding shown in binary. Note that pad bits do not occur in
the UNALIGNED variant, and characters are encoded in the fewest number of bits possible.
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The length of this encoding is 84 octets. For comparison, the same PersonnelRecord value encoded using the
ALIGNED variant of PER is 94 octets, BER with the definite length form is at least 136 octets, and BER with the

indefinite length form is at least 161 octets.

A.1.41 Hexadecimal view

824ADFA3 700D005A 7B74F4D0 02661113 4F2CB8FA 6FE410C5 CB762C1C B16E0937
OF2F2035 O0169EDD3 D340102D 2C3B3868 01A80B4F 6E9E9A02 18B96ADD 8B162C41

69F5E787 700C2059 5BF765E6 10C5CB57 2C1BB16E

A.1.42 Binary view

So ad to make it easier to read the binary view of the data, blank lines are used to group fields that logically, Belong

toget

er (typically length/value pairs); a newline is used to delineate fields; space is used to delineate charactérsithin

a character string; a period (.) is used to mark octet boundaries; and an "X’ represents a zero-bit used to"pad the final

octet o an octet boundary.
1

0000010.0
10010110 .1101111 1.101000 11.01110

000.0¢001
101.0000

0000.9101
1010.¢11 11011.01 110100.1 1110100 .1101000

0.0000001
0.011¢011

0.0003000
1.000100 11.01001 111.0010 1100.101 11000.11 111010.0 110111%>1110010

0.0001000
0.110001 01.11001 011.0111 0110.001 01100.00 011100.1 ©+10001 .0110111

0.0000100
1.001101 11.00001 111.0010 1111.001

00000001
10101400

00000iL.01
101001.1 1101101 .1101001 1.110100-11.01000

000.00010

000.00101
101.0010 1100.001 11011£00+111000.0 1101000

.0000(001
.1010100

0.0000101
1.010011 11702101 110.1001 1110.100 11010.00

000001.01
101001.1 1110101 .1110011 1.100001 11.01110

000.00001
100.0010

0000.0101
1001.100 11011.11 110111.0 1100101 .1110011

0.0001000
0.110001 01.11001 011.0101 0111.001 01100.00 011011.1 0110001 .0110111x
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Bitmap bit = 1 indicates "ehildren” is priesent

Length of name.givenName =4
name.givenName = "John"

Length of hame.initial = 1
name,initial ="P"

Lehgth of name.familyName =5
name.familyName = "Smith"

Length of (employee) number =1
(employee) number = 51

Length of title=8
title = "Director"

Length of dateOfHire =8
dateOfHire = "19710917"

Length of nameOf Spouse.givenName =4
nameOf Spouse.givenName = "Mary"

Length of nameOfSpouse.initial = 1
nameOfSpouse.initial ="T"

tt
(63

Length of nameOf Spouse.familyName
nameOf Spouse.familyName = " Smith"

Number of children

Length of children[0].givenName =5
children[0].givenName = "Ralph"

Length of children[O].initial = 1
children[O].initial ="T"

Length of children[0].familyName=5
children[0].familyName = "Smith"

Length of children[0].dateOfBirth = 8
A S,

Length of children[1].givenName =5
children[1].givenName = "Susan"

Length of children[1].initial = 1
children[1].initial ="B"

Length of children[1].familyName=5
children[1].familyName = "Jones"

Length of children[1].dateOfBirth = 8
children[1].dateOfBirth = "19590717"
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A2 Record that uses subtype constraints

This example is the same as that shown in clause A.1, except that it makes use of the subtype notation to impose
constraints on someitems.

A.21  ASN.ldescription of therecord structure

The structure of the hypothetical personnel record is formally described below using ASN.1 specified in ITU-T
Rec. X.680 | ISO/IEC 8824-1 for defining types.

Per sonnel Record ::= [APPLI CATION 0] IMPLICT SET {
namne Nane,
title [0] VisibleString,
nunber Enpl oyeeNunber,
dat OFLL 11 Dot
UL T AT T C© lJ.J L= 1 S vy
namef Spouse [2] Nane,
children [3] IMPLIOT
SEQUENCE CF Childlnformation DEFAULT {} }
Childinformation ::= SET
{ nane Nane,
dateOBirth [0] Date}
Name ::= [ APPLI CATION 1] I MPLICI T SEQUENCE
{ gi venNare NaneStri ng,
initial NameString (Sl ZE(1)),
fam | yName NaneSt ri ng}
Enpl oyeeNunber ::= [ APPLI CATION 2] | MPLICI T | NTEGER
Date ::= [APPLICATION 3] IMPLICIT VisibleStriag
(FROM"0".."9") 7 SIZE(8)) -- YYYYMVDD
NameString ::= VisibleString (FROM"a". s%z™ | "A".."Z" | "-.") ™ SIZE(1..§4))

A.22] ASN.ldescription of arecord value
The value of John Smith's personnel record is formally described below using ASN.1.

{ name {givenNane "John",initial "P", fam|lyNane "Smth"},

title “Director”,
nunber 51,
dateOHre "19710917",

name Spouse
{givenNane "Mary",initial "T",fam|lyNane "Snith"},
children
{{name*{gi venNane "Ral ph",initial "T",fam|yName "Snith"},
dateOBirth "19571111"},
{name {givenNane "Susan",initial "B',fam|yNanme "Jones"},
dateOFBirth "19590717"}}}

A.2.3 ALIGNED PER;representation of thisrecord value

The nepresentation <f-the record value given above (after applying the ALIGNED variant of the Packed Endoding
Ruleg defined jin\this Recommendation | International Standard) is shown below. The encoding is shoyn in
hexadecimal, fellewed by a commented description of the encoding shown in binary. In the binary view an 'x' is used to
represent pad-bits that are encoded as zero-hits; they are used to aign the fields from time to time.

The lehgth of this encoding is 74 octets. For comparison, the same PersonnelRecord value encoded usirg the
UNALTGNED vartant of PER 1S 61 octets, BER with the definite Tength Torm 1S a least 136 octets, and BER with the
indefinite length form is at least 161 octets.

A.2.3.1 Hexadecimal view

864A6F68 6E501053 6D697468 01330844 69726563 746F7219 7109170C 4D617279
5410536D 69746802 1052616C 70685410 536D6974 68195711 11105375 73616E42
104A6F6E 65731959 0717
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.2 Binary view

So as to make it easier to read the binary view of the data, blank lines are used to group fields that logically belong
together (typically length/value pairs); a newline is used to delineate fields; space is used to delineate characters within
acharacter string; and an 'x' represents a zero pad bit that is used from time to time to align fields on an octet boundary.

Bitmap bit = 1 indicates "children" is present

Length of name.givenName = 4
name.givenName = "John"

name.initial = "P"

Length of name.familyName =5
name.familyName = "Smith"

Length of (employee) number =1
(employee) number = 51

Length of title=8
title = "Director"

dateOfHire = "19710917"

Length of nameOfSpouse.givenName =4
nameOf Spouse.givenName = "Mary"

nameOfSpouse.initial ="T"

t
[6)]

Lengthof nameOf Spouse.familyName
nameOf Spouse.familyName =" Smith"

Number of children

Length of children[0].givenName =5
children[0].givenName = "Ralph"

children[0].initial ="T"

Length of children[0].familyName =5
children[0].familyName = "Smith"

children[0].dateOfBirth = "19571111"

Length of children[1].givenName =5
children[1].givenName = "Susan"

children[1].initial ="B"

Length of children[1].familyName =5
children[1].familyName = "Jones'

children[1].dateOfBirth = "19590717"

1

000011x

01001010 01101111 01101000 01101110

01010000

000100xx

01010011 01101101 01101001 01110100 01101000

00000001

00110011

0000100

01000100 01101001 01110010 01100101 01100011 01110100 01101111 01110010
0001 {1001 0111 0001 0000 1001 0001 0111

000011xx

01001{101 01100001 01110010 01111001

01010100

000100xx

01010011 01101101 01101001 01110100 01101000

00000p10

000100xx

01010010 01100001 01101100 01110000 01101000

01010100

000100xx

01010011 01101101 01101001 01110100 01101000

0001 {1001 0101 0111 0001 0001 0001 0001

000100xx

01010011 01110101 01110011 01100001 01101110

01000010

000100xx

01001010 01101111 01101110 01100101'01110011

0001 {1001 0101 1001 0000 0111 0001 0111

A.24  UNALIGNED-PER representation of thisrecord value
The rgpresentation 6fthe record value given above (after applying the UNALIGNED variant of the Packed Endoding
Ruleq defined in\this Recommendation | International Standard) is shown below. The encoding is shoyn in
hexag

theU

The

ecimal followed by a commented description of the encoding shown in binary. Note that pad bits do not ogcur in
NALIGNED variant, and characters are encoded in the fewest number of bits possible.

ength of this encoding is 61 octets. For comparison, the same PersonnelRecord value encoded usirlg the

ALIGNED variant of PER is 74 octets, BER with the definite length form is at least 136 octets, and BER with the

indefi

A.24

nite length form is at least 161 octets.

.1 Hexadecimal view

865D51D2 888A5125 F1809984 44D3CB2E 3E9BF90C B8848B86 7396E8A8 8A5125F1
81089B93 Dr71AA229 4497C632 AE222222 985CE521 885D54C1 70CAC838 B8
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So as to make it easier to read the binary view of the data, blank lines are used to group fields that logically belong
together (typically length/value pairs); a newline is used to delineate fields; space is used to delineate characters within
a character string; a period (.) is used to mark octet boundaries; and an X' represents a zero-bit used to pad the final

octet to an octet boundary:
1

000011
0.01011 101.010 10001.1 101001

0.10001
000.100

Bitmap bit = 1 indicates "children" is present

Length of name.givenName =4
name.givenName = "John"

name.initial ="P"

Length of name.familyName =5

010100 101000 1.00100 101.111 10001.1

000100
010100 1.01000 100.100 10111.1 100011
0.001{1001 0.101 0111 0.001 0001 0.001 0001

0.001¢0
010.100 11000.0 101110 0.11100 101.001

0000111

000100
0.01011 101.010 10100.1 100000 1.01110

000.1{1001 010.1 1001 000.0-0%11 000.1 0111xxx

A.3 Record thattises extension markers

A.3.1 ASN.4description of therecord structure

name.familyName = "Smith"

Length of (employee) number =&
(employee) number = 51

Length of title=8
title = "Director"

dateOfHire = "19710917"

Length of nameOfSpouse.givenName 5
nameOf Spouse.givenName = "Mary"

nameOfSpouse.initial ="T"

Length of nameOf Spouse.familyName
nameOf Spouse.familyName = " Smith"

Number of children

Length of children[0].givenName =5
children[0].givenName = "Ralph"

children[0].initial ="T"

Length of children[0].familyName =5
children[0].familyName = "Smith"
children[0].dateOfBirth = "19571111"

Length of children[1].givenName =5
children[1].givenName = "Susan"

children[1].initial ="B"

Length of children[1].familyName =5
children[1] .familyName = "Jones"

children[1].dateOfBirth = "19590717"

The ptructure: of the hypothetical personnel record is formally described below using ASN.1 specifi
ITU-T Rec: X.680 | ISO/IEC 8824-1 for defining types:

ed

Personmer Record + -+ = [ APPCTCATION O] TWPLT T T SET {
nane Narre,
title [0] VisibleString,

nunber
dateCfHre
name Spouse
children
SEQUENCE (Sl ZE( 2,

Enpl oyeeNunber,

[1]
[2]
(3]

Dat e,
Nane,
IMPLICIT

...)) OF ChildInformation OPTI ONAL,

ITU-T Rec. X.691 (11/2008)

t
a1

in

49


https://standardsiso.com/api/?name=e7c22781f3a84ba3418a6d2f9d1067b1

SO/

EC 8825-2:2008 (E)

Childlnformation ::= SET
{ nane Narre,
dateOBirth [0] Date,
sex [1] | MPLICIT ENUVERATED {nal e(1), fenale(2),
unknown(3)} OPTI ONAL
}
Name ::= [APPLI CATION 1] I MPLICI T SEQUENCE
{ gi venNare NaneStri ng,
initial NaneString (SIZE(1)),
fam | yNane NanmeStri ng,
}
Enpl oyeeNunber ::= [APPLICATION 2] IMPLICI T I NTEGER (0..9999, ...)
Date ::= [APPLICATION 3] IMPLICIT VisibleString
(FROM"0".."9") ~ SIZE(8, ..., 9..20)) -- YYYYMDD
NaneString ::= VisibleString
(FROM"a".."z" | "A".."Z" | "-.") ™ S| ZE(Z.. 64,
A.3.2] ASN.ldescription of arecord value
The value of John Smith's personnel record is formally described below using ASN.1:
{ name {givenNane "John",initial "P', fam|yNane "Sm th"},
title "Director”,
nunber 51,
dateOHre "19710917",

A33

name Spouse
{givenNane "Mary",initial "T", fam|yNane "Snith"},
children
{{parme {gi venNarme "Ral ph",initial "T",famlyName "Smth"},
dateOBirth "19571111"},
{narme {gi venNarme "Susan™,initial "B',fam|yName "Jones"},
dat e Bi rtth ™19590717", sex fermale}}}

ALIGNED PER representation of thisrecord value

The rlepresentation of the record value given above (after applying the ALIGNED variant of the Packed End

Ruleq
hexad

defined in this Recommendation | International Standard) is shown below. The encoding is sho
lecimal, followed by a commented desCription of the encoding shown in binary. In the binary view an 'x' isu

represent pad bits that are encoded as zero-bits; they are used to aign the fields from time to time.

The
UNA

ength of this encoding is 83\octets. For comparison, the same PersonnelRecord value encoded usir

indefinite length form is at least\164 octets.

A.33
40C0
6172
7573

A.3.3

1 Hexadecimal view

AA6F 686E5008 536D6974 68000033 08446972 6563746F 72001971 0917034D
7954 08536D69 74680100 52616C70 68540853 6D697468 00195711 11820053
616E S42084A6F 6E657300 19590717 010140

2_-Binary view

D)

oding
vn in
sed to

g the

| IGNED variant of PER is(650ctets, BER with the definite length form is at least 139 octets, and BER with the

So as to make it easier to read the binary view of the data, blank lines are used to group fields that logically belong
together (typically length/value pairs); a newline is used to delineate fields; space is used to delineate characters within
acharacter string; and an 'x' represents a zero pad bit that is used from time to time to align fields on an octet boundary:

0 No extension values present in
Personnel Record
1 Bitmap bit = 1 indicates "children" is present
0 No extension values present in "name"
0 Length iswithin range of extension root
0000  1IXXXXXX Length of name.givenName = 4
01001010 01101111 01101000 01101110 name.givenName = "John"
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01010000 name.initial ="P"
0 Length iswithin range of extension root
000100x Length of name.familyName =5
01010011 01101101 01101001 01110100 01101000 name.familyName = " Smith"
OXXXXXXX Valueiswithin range of extension root
00000000 00110011 (employee) number = 51
00001000 Length of title=8
01000100 01101001 01110010 01100101 01100011 01110100 01101111 01110010 title = "Director"
OXXXXXXX Length iswithin range of extension root
0001 1001 0111 0001 0000 1001 0001 0111 dateOfHire = "19710917"
0 No-extensionvalues prncmf mnnameOf ouse
0 Length iswithin range of extensionreet
0000111 Length of nameOf Spouse.givenName = #
01001j101 01100001 01110010 01111001 nameOf Spouse.givenName ="Mary"
01010100 nameOfSpouse.initial =T
0 Length iswithin range.of extension root
000100x Length of name@f Spouse.familyName 4 5
01010011 01101101 01101001 01110100 01101000 nameOf SpousefarmnilyName = " Smith"
0 Number 6f i children™ is within the range of
the extension root
0 No-extension values present in children[D
0 No extension values present in
children[0].name
0 Length iswithin range of extension root
000100XX XXXX Length of children[0].givenName =5
01010010 01100001 01101100 01110000 01101000 children[0].givenName = "Ralph"
010101100 children[O].initial ="T"
0 Length iswithin range of extension root
000100x Length of children[0].familyName =5
010100p11 01101101 01101001 01110100 01101000 children[0].familyName = "Smith"
OXXXXKXX Length iswithin range of extension root
0001 {1001 0101 0111 0001 0001 0001 OOOTL children[0].dateOfBirth = "19571111"
1 Extension value(s) present in children[1]
0 No extension values present in
children[1].name
0 Length iswithin range of extension root
00010 OXXXXXXX Length of children[1].givenName =5
01010p11 01110101 01110011 01100001 01101110 children[1].givenName = "Susan"
01000p10 children[1].initial = "B"
0 Length iswithin range of extension root
000100x Length of children[1].familyName =5
0100116001101111 01101110 01100101 01110011 children[1].familyName = "Jones'
OXXXXXXX Length iswithin range of extension root
0001 1001 0101 1001 0000 0111 OOO1 0111 children[1].dateOfBirth = "19590717"
0000000 Length of extension addition bitmap
for children[1] =1
1 Indicate extension value for "sex" is present
00000001 Length of the complete encoding of "sex"
OLXXXXXX Complete encoding of "sex" = female
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