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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Com
ISO ¢

r IEC participate in the development of International Standards through technical committees

establjshed by the respective organization to deal with particular fields of technical activity. ISO and(IEC
technifal committees collaborate in fields of mutual interest. Other international organizations, governmental
and npn-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information

techng

logy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standardss Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an Intérnational Standard requires approval by at least 75 % of the national bodies)casting a vote.

Attentlon is drawn to the possibility that some of the elements of this document may be the subject of patent

rights.

ISO and IEC shall not be held responsible for identifying any or all such patent rights.

Amengiment 3 to ISO/IEC 8824-1:2002 was prepared by Joint Technical-Committee ISO/IEC JTC 1, Information
technology, Subcommittee SC 6, Telecommunications and information exchange between systems, in
collabpration with ITU-T. The identical text is published as ITU-T(Rec. X.680:2002/Amd.3.
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology — Abstract Syntax Notation One (ASN.1):
Specification of basic notation

Amendment 3

Time type support

1) Contents

Update the Contents as follows:

315 bis Representation of dates and times

11.15 bis The simple character string lexical item

11.15 ter The time value character string lexical item

11.15 quat XML time value character string item

11.15 quin  The property and setting names lexical item

34 bis The time type

34 bis.1 General

34 bis.2 Time properties and settings of time abstract values
34 bis.3 Basic value notation and XML value notation ferdime abstract values with specified property settings
34 bis.4 Useful time types

47.10 Property settings

47.11 Duration range

471.12 Time point range

47.13 Recurrence range

Alnex A bis The defined time typés

Albis.1 General

Al bis.2 The ASN,1'defined types module

E|2 bis Valuemnbotation and property settings (TIME type and useful time types)
E|2 bis.1 Date

E|2 bis.2 Time of day

E|2 bis.3 Date and time of day

E[2 bis.4 Time interval

E.2 bis.5 Recurring interval

Annex G bis Tutorial annex on the TIME type

G bis.1 The collections of ASN.1 types for times and dates
G bis.2 ISO 8601 key concepts

G bis.3 Abstract values of the TIME type

G bis.4 Time properties of the time abstract values

G bis.5 Value notation

ITU-T Rec. X.680 (2002)/Amd.3 (06/2006) 1
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G bis.6 Use of the ASN.1 subtype notation
G bis.7 The property settings subtype notation

Annex G ter Analysing TIME type value notation

Gter.l General

G ter.2 Analysing the full string

G ter3 Analysis of a string containing an interval

G ter4 Analysis of a string containing a date
Glzer.5 Analysis of a string containing a year
Glter.6 Analysis of a string containing a century
Glter.7 Analysis of a string containing a time
Gter.8 Analysis of a string containing a simple time
2) Introduction

Ifsert before "Clauses 35 to 40 ...":
Clause 34 bis and Annex A bis define the types that provide support for ISO 8601.
Isert before "Annex B ..."

Ahnnex A bis forms an integral part of this Recommendation | International Standard, and defines an ASN.1 mody
cqntaining the definition of a set of time types providing the full functionality of ISO 8601. These types can be import
frpm this ASN.1 module by an application designer if the useful timé-types specified in clause 34 bis are not adequg
fqr the application.

Isert before "Annex H ..."

Apnex G bis does not form an integral part of this Recommendation | International Standard and provides a tutor
troduction to ISO 8601 and to the TIME type. It is recomimended that this be read before the normative text.

—-
=

Ahnex G fer does not form an integral part of thistRecommendation | International Standard and provides informati
o how to identify the time properties of an absttact value from an instance of value notation.

)

) Subclause 2.2
Replace ISO 8601:2000 with ISO&601:2004.

4) New subclause 3.5 bis
Isert the following after 3.5:

[

S bis Representation of dates and times

This Recommendation | International Standard uses the following terms defined in ISO 8601:

le
ed
te

n

a) basic format;

b) calendar date;

¢c) common year;

d) duration;

e) extended format;

f)  Gregorian calendar;
g) instant;

h) leap second;

i) leap year;

2 ITU-T Rec. X.680 (2002)/Amd.3 (06/2006)
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5) Subclause 3.6

4.2 bis additional time type: A type defined as a subtype of the time type (see 3.6.71 quin) by-applying the property

46.18 fer defined time type: A type defined in Annex A bis as a subtype of the time type (see 3.6.71 quin) thatlis

46.63 bis setting (of a time property): One of a number of values that can be assoeiated with a given time property

46.71 bis time abstract value: An abstract value of the time type.

46.71 ter time component: Part of the definition of a time abstract valde that specifies a part of that abstract value.

46.71 quat time property (of a time abstract value): Ofi¢ 0f a number of terms used to describe a time abstract valpie

46.71 quin time type: The TIME type that supports all the abstract values implicitly defined by ISO 8601.
46.76 bis useful time type: A built-in type defined as a subtype of the time type (see 3.6.71 quin) that is intended flor

ISO/IEC 8824-1:2002/Amd.3:2006 (E)

j)  local time;

k) ordinal date;

1) recurring time interval
m) time axis;

n) time interval;

0) time point;

p) time-scale;

qQ UTG

T week date:

1d the following definitions to 3.6, in the appropriate position:

tting subtype notation to the time type or to a useful or defined time type.

tended for importation by application designers when needed for their application.

e 3.6.71 quat and the note in G bis.4.2).
NOTE — Any time property that applies to a particular time abstract value has only a.single setting.

NOTE — Examples of time components are a date component (that would have a year component), a time-of-day component, of a
time difference component.

ce 3.6.71 bis).

NOTE — The time properties that can be used to desctibe a time abstract value often depend on the setting of some other tirpe
property of that abstract value. The time properties arélisted in Table 5 bis, column 1.

rect use by application designers.

) Subclause 8.4

clause 8.4, modify Tdabte'l as follows:

bplace UNIVERSAL 14-15 with:

NIVERSAL-14" The time type

NIVERSAL 15 Reserved for future editions of this Recommendation | International Standard
bplace UNIVERSAL 23-24 with:

R
Ul
Ul
R
U

- ime eneralize ime

Replace UNIVERSAL 31-... with:

UNIVERSAL 31-34 DATE, TIME-OF-DAY, DATE-TIME and DURATION respectively.

U

NIVERSAL 35-... Reserved for future editions of this Recommendation | International Standard

ITU-T Rec. X.680 (2002)/Amd.3 (06/2006) 3
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7) New subclauses 11.15 bis, 11.15 ter, 11.15 quat and 11.15 quin
Insert new 11.15 bis, 11.15 ter, 11.15 quat and 11.15 quin after 11.15 as follows:

11.15 bis The simple character string lexical item
Name of item — simplestring

A "simplestring" shall consist of one or more ISO/IEC 10646-1 characters whose character code is in the range 32

to

126, preceded and followed by a QUOTATION MARK (34) character ("). It shall not contain a QUOTATION MARK
(34) character ("). The "simplestring" may span more than one line of text, in which case any characters representing

end-of-line shall be treated as spacing characters. In analysing an instance of use of this notation, a "simplestring"

is

distinguished from a "cstring" by the context in which it appears.
NOTE — The "simplestring" lexical item is only used in the subtype notation of the time type.

(S

| .15 ter Time value character strings
Npme of item — tstring

Al"tstring" shall consist of one or more of the characters:
0123456789+ -:.,/CDHMRPSTWY?Z

preceded and followed by a QUOTATION MARK (34) character (").
NOTE — The "tstring" lexical item is only used in the value notation for the time type.

(S

.15 quat XML time value character string item
Npme of item — xmltstring

A "xmltstring" shall consist of one or more of the characters:
0123456789+ -:.,/CDHMRPSTWYZ
NOTE — The "xmltstring" lexical item is only used in the XML valuie notation of the time type.

[y

| .15 quin The property and setting names lexical item
Npme of item — psname

A]"psname" shall consist of an arbitrary number (one or more) of letters, digits and hyphens. The initial character sh
b¢ an upper-case letter. A hyphen shall not bethe last character. A hyphen shall not be immediately followed by anoth
hyphen.
NOTE — The "psname" lexical item ‘issonly used in the contents of the "simplestring" used in the subtype notation for the tif
type.

8) Subclause 11:27
A{ld the following reserved words to 11.27, in their alphabetical position:

DATE DATE-TIME DURATION SETTINGS TIME TIME-OF-DAY
9) Subclause 16.2

=

11

ne

IN 162, add the following lines to the production "BuiltinType":

After "ChoiceType":

| DateType
| DateTimeType
| DurationType

After "PrefixedType":

| TimeType
| TimeOfDayType

4 ITU-T Rec. X.680 (2002)/Amd.3 (06/2006)
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10) Subclause 16.2

In 16.2, add the following lines to the references to defining clauses:
After "ChoiceType":

DateType 34 bis.4.1

DateTimeType 34 bis.4.3

DurationType 34 bis.4.4
After "PrefixedType":

TimeType 34 bis.1.1

TimeOfDayType 34 bis.4.2

sk

1) Subclause 16.9
11 16.9, add the following line to the production "BuiltinValue":
Alfter "PrefixedValue":

| TimeValue

sk

D) Subclause 16.10

11 16.10, add the following line to the production "XMLBuiltinValue":
Alfter "XMLPrefixedValue":

| XMLTimeValue

[

B) New clause 34 bis

Isert a new 34 bis after clause 34 as follows:

34 bis The time type

34 bis.1 General

34 bis.1.1 The time type (see 3.6/7 1 quin) shall be referenced by the notation "TimeType":
TimeType ::=\TIME

34 bis.1.2 The tag for types defined by this notation is universal class, number 14.

34 bis.1.3 The value of a time type shall be defined by the notation "TimeValue", or when used as an "XMLValue", |
the notation "XMLTimeValue". The syntax of these notations is defined in 34 bis.3 as the contents of a "simplestring
uging notatior defined in ISO 8601, 3.4.

34 bis:2, Time properties and settings of time abstract values

by

34 bis2.1 Table 5 bis specifies in column 1 the description and names of the time properties of time abstract values.

[n

column 2, it specifies the names of the possible time property settings for the column 1 time property. Column

3

specifies (generally by reference to ISO 8601) the abstract values to which the time property is applicable, and that have

the corresponding time property settings.
NOTE 1 — ASN.1 does not specify abstract values that are not supported by ISO 8601 representations.

NOTE 2 — The names of time properties and of their settings appear in the property assertions of the property settings subtype

notation (see clause 47).

ITU-T Rec. X.680 (2002)/Amd.3 (06/2006)

5


https://iecnorm.com/api/?name=de471e74b7634f6429d09ab38e787987

ISO/TIEC 8824-1:2002/Amd.3:2006 (E)

Table 5 bis — Properties and settings for time abstract values

Time property

Names of property settings

Abstract values that have this
property setting

Basic nature of the abstract value
Name: Basic

Comment: The setting of this property identifies the
basic nature of the abstract value. All time abstract
values have this property.

Date See ISO 8601, 4.1.
All abstract values that are dates
only.

Time See ISO 8601, 4.2.

All abstract values that are a time-

ol 1
UI=Udy Ollly.

Date-Time

See ISO 8601, 4.3.

All abstract values that are\a-date
and a time-of-day.

Interval

See ISO 8601, 4.4.

All the time interval abstract
values.

Rec-Interval

See ISO.8601; 4.5.

All the recurring interval abstract
valtes:

[ime-scale and accuracy for a date
Name: Date

Comment: This applies only to an abstract value that
ncludes identification of a date. It identifies the time-
cale and accuracy of that date.

NOTE — Any abstract value identifying more than
ne date (for example, an interval) has a single setting
or Date that applies to both dates.

C (Century) See ISO 8601, 4.1.2.3 ¢).
‘All abstract values containing a
date that represents only a century
Y (Year only) See ISO 8601, 4.1.2.3 b).

All abstract values containing a
date that represents only a year.

YM (Year-Month)

See ISO 8601, 4.1.2.3 a).

All abstract values containing a
date that uses the year-month time
scale.

YMD\(Year-Month-Day)

See ISO 8601, 4.1.2.2.

All abstract values containing a
date that uses the year-month-day
time-scale.

YD (Year-Day)

See ISO 8601, 4.1.3.2.

All abstract values containing a
date that uses the year-day time-
scale.

YW (Year-Week)

See ISO 8601, 4.1.4.3.

All abstract values containing a
date that uses the year-week time-
scale.

YWD (Year-Week-Day)

See ISO 8601, 4.1.4.2.

All abstract values containing a
date that uses the year-week-day
time-scale.

6 ITU-T Rec. X.680 (2002)/Amd.3 (06/2006)
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Table 5 bis — Properties and settings for time abstract values

Time property

Names of property settings

Abstract values that have this
property setting

Type of associated year
Name: Year

Comment: This applies only to an abstract value that
includes identification of one or more years or
centuries. Its setting identifies whether the year (or
cen identification is a "normal" vear rin

Basic

All abstract values containing a
year in the range 1582 to 9999 (or
a century in the range 15 to 99).

Proleptic

All abstract values containing a
year in the range 0 to 1581 (ora

the proleptic Gregorian Calendar (see G bis.2.2), a
year that is negative, or a year that requires more than
our digits to represent it.

NOTE — Any abstract value involving more than one
year (for example, an interval) has a single setting for
rear that applies to both years.

century in the range 00 to 14).

NOTE - In the proleptic Gregoniar
calendar, a year value of zere-has
meaning which roughly
corresponds to the y€ax +'BC (see
G bis.2.2).

Negative

All abstract values containing a
year in the fange —9999 to —-0001
(or a century in the range —99 to
—01).

L5, L6, L7, etc., to infinity
(Large)

All"abstract values containing a
year whose decimal representation|
requires 5, 6, 7, etc., digits (or a
century whose decimal
representation requires 3, 4, 5,
etc., digits) respectively, whether
positive or negative.

Accuracy for a time
Name: Time

Comment: This applies only to an abstract value that
ncludes identification of a time-of-day. It identifies
the accuracy of that time-of-day.

NOTE — Any abstract value identifying more than
ne time-of-day (for example, an interval) has a
ingle setting for Time that applies to both the time-
f-days.

H (Hour)

See ISO 8601, 4.2.2.3 b).

All abstract values containing a
time-of-day to an accuracy of
hours.

HM (Hoti-Minute)

See ISO 8601, 4.2.2.3 a).

All abstract values containing a
time-of-day to an accuracy of
minutes.

HMS (Hour-Minute-Second)

See ISO 8601, 4.2.2.2.

All abstract values containing a
time-of-day to an accuracy of
seconds.

HF1, HF2, HF3, etc., to infinity
(Hour-decimal-fraction)

See ISO 8601, 4.2.2.4 ¢).

All abstract values containing a
time-of-day to an accuracy of
hours to 1, 2, 3, etc., decimal
places.

HMF1, HMF2, HMF3, etc., to
infinity (Hour-Minute-fraction)

See ISO 8601, 4.2.2.4 b).

All abstract values containing a
time-of-day to an accuracy of
minutes to 1, 2, 3, etc., decimal
places.

HMSF1, HMSF2, HMSF3, ctc., to
infinity
Hour-Minute-Second-Fraction

See ISO 8601, 4.2.2.4 a).
All abstract values containing a

time-of-day to an accuracy of

Seconds 1o 1, 2, 3, ¢ic., decimal
places.

ITU-T Rec. X.680 (2002)/Amd.3 (06/2006)
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Table 5 bis — Properties and settings for time abstract values

Time property

Names of property settings

Abstract values that have this
property setting

Local or UTC time-scale for a time
Name: Local-or-UTC

Comment: This applies only to an abstract value that

includes identification of a time. It identifies the time-

scale of that time (local time, UTC, or local time plus
e difference from UTC). Time differences are

L (Local time only)

See 34 bis.2.2 and ISO 8601, 4.2.2
and 4.2.3.

All abstract values containing a
time-of-day that specifies local
time only.

Z (UTC only)

See ISO 8601, 424

etermined by local administrations. ASN.1 supports
{ime differences in the range —15 hours to +16 hours.
[he difference is positive if the local time is ahead of
r equal to UTC (see ISO 8601, 5.2.4.1). See also

5 bis.2.11.

NOTE — Any abstract value identifying more than
ne time (for example, an interval) has a single
etting for Local-or-UTc that applies to both times.

All abstract values containing.a
time-of-day that specifies UTC and
not local time.

LD (Local time and the difference
from UTC)

See ISO 8601, 4.2.5.

All abstract values'containing a
time-of-day that.specifies local
time and the-time (which may be
negative) @dded to UTC to obtain
local tirhey

Form of interval specification
Name: Interval-type

Comment: This applies only to an abstract value that
1s an interval or a recurring interval. It identifies the
orm of interval specification (a start and an end
point, a duration, a start point and a duration, or a
uration with an end point).

SE (Start and end points)

SeeISO8601, 4.4.1 a).

All' abstract values that specify an
interval using a start and an end
point.

D (Duration only)

See ISO 8601, 4.4.1 b) and 4.4.3.

All abstract values that specify an
interval using only a duration.

SD (Start point and-duration)

See ISO 8601, 4.4.1 c).

All abstract values that specify an
interval using a start point and a
duration.

DE (Duration and end point)

See ISO 8601, 4.4.1 d).

All abstract values that specify an
interval using a duration and an
end point.

Nature of the start and/or end point specification
Name: SE-point

Comment: This applies only to intervals orrecurring
ntervals using a start point or an end point.or both.
['he setting of this property identifies,the nature of the
tart point and/or end point that forrmig part of this
bstract value.

NOTE — All interval abstract values with both a start
point and an end point have\a single setting for this
property, and for any aSsociated properties related to
late or time-of-day.

[here are no interval abstract values that have

ifferent formis/of start point and end point. Thus all
bstract values'with both an interval start point and an
nterval-end point have the same set of time
omponents for the start point and the end point (but
ee{Fable 5 ter for value notation for the end-point).
his is a difference from ISO 8601

Date See ISO 8601, 4.1.
All abstract values that specify
start and/or end points using dates
only.

Time See ISO 8601, 4.2.

All abstract values that specify
start and/or end points using time-
of-day only.

Date-Time

See ISO 8601, 4.3.

All abstract values that specify
start and/or end points using a date]
and a time-of-day.

Recurrence specification
Name: Recurrence

Comment: This applies only to an abstract value that
is a recurring interval. It identifies the agreed limits
on the number of recurrences (or unlimited).

Unlimited (No limit on the
number of recurrences, expressed
with an empty string for the
number of recurrences)

See ISO 8601, 4.5.

All abstract values representing an
unlimited number of recurrences of
an interval.

R1, R2, R3, etc., to infinity
(Number of recurrence digits)

See ISO 8601, 4.5.

All abstract values representing
recurrences of an interval that can
be expressed in 1, 2, 3, etc., digits
respectively.
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Table 5 bis — Properties and settings for time abstract values

Abstract values that have this

1

Time property Names of property settings property setting
Midnight start or end of a day Start (Start-of-day) See ISO 8601, 4.2.3 a).
Name: Midnight An abstract value containing a time

Comment: This applies only to an abstract value that
contains a time that represents midnight. It identifies
whether this midnight value is the start of a day (often | End (End-of-day) See ISO 8601, 4.2.3 b).
represented as 00:00:00) or the end of a day (often .

that represents midnight at the start
of a day.

All d,‘UbLl
that represents midnight at the énd
of a day.

epresented as 24:00:00).

]

NOTE — ASN.1 does not support the use of start and end points of intervals that have different time properties, as there is only a
ingle SE-point setting that governs the syntax of both the start point and the end-point. The start and end points are required to
se the same time format. This is a difference from ISO 8601.

3

"

34
m
st]
h
th
C4
P
a

f=

34
Uy
ol

} bis.2.2 1SO 8601 provides two basic representations for midnight: "2400" for midnight at the/énd of a day apd

000" for midnight at the start of a day (with any second or fractional part of a second containing only zero digits).

hese are not considered different representations for a single abstract value, but as distinct abstract values.
NOTE 1 — This is because as a stand-alone time, they are clearly distinct and represent start of axday“and end of a day. When uspd
in conjunction with a day, "2400" on day x should be considered less than "0000" on day xit1, despite having exactly the sahe
position on the time axis.
NOTE 2 — They have, respectively, the time property setting "Midnight=End" and "Midnight=Start".
NOTE 3 — As with other time points, there are infinitely many distinct abstract values that are midnight at the start and end of ahy
particular day, depending on the accuracy of the seconds and fractional part of seconds. There are also further infinite sets [of
midnight abstract values based on the use of fractions of an hour or of a minute rather than of seconds. (All these fractional pafts
will be zero to various different accuracies if the abstract value is a midnightalue.)

} bis.2.3 ISO 8601 provides two basic representations for duration (either weeks, or some combination of yeafs,
onths, days, hours, minutes and seconds) as a component of time intervals and recurring time intervals. Differgnt
rings representing durations in ISO 8601 are considered torrepresent different abstract values in ASN.1, except where
e only difference is the omission or inclusion of a zerodimé component that does not change the duration (includipg
e accuracy of the duration) being represented. Inclusien or omission of zero time components is fully specified [in
nonical encoding rules, and in all the encoding rules of ITU-T Rec. X.691 | ISO/IEC 8825-2. There are no tirpe
operties (other than "Basic=Interval Interval-type=D") associated with a duration, but restrictions can pe
plied to the time components of a duration, requiring them to be absent or limiting their value (see 34 bis.4.4).

NOTE 1 — There is an ISO 8601 requirement;for prior agreement on the size of components (and particularly of fractional partp).

This is normally handled by property settings for the different accuracies. However, in the case of DURATION, for simplicity,

property settings were not introduced te, determine the accuracy of the components. Instead, inner subtyping constraints on the
equivalent sequence type can be applied; as specified in 34 bis.4.4, to record prior agreements on the components of a DURATION.

NOTE 2 - ISO 8601 requires that use of a weeks component shall not be combined with the use of any other date compongnt
(years, months, days), nor with the use of an hours, minutes, or seconds time component. This restriction is also applied in ASN.
for consistency with ISO 8601

—

} bis.2.4 There is no-defined order relation between the different DURATION abstract values unless they are expressgd
ing a single timeelement (for example, weeks or months or days only), as there is no agreed international definitipn
a duration of one month or one year in terms of seconds.

 bis.3 Basic value notation and XML value notation for time abstract values with specified property
settings

34

} bis:3.1 All time abstract values with the same time property settings have the same value notation, varied only by

the values of year, month, week, day, hour, minute, second, etc. (on the associated time-scale) that are used to
distinguish that abstract value from others with the same property settings.

34 bis.3.2 The value notations for the time type shall be "TimeValue" and "XMLTimeValue":

TimeValue ::= tstring

XMLTimeValue ::= xmltstring

The content of the "tstring" and of the "xmltstring" is defined in 34 bis.3.4 using the time component syntax that is
defined in column 3 of Table 5 ter. Table 5 ter defines a number of possible notations for the different components (for
example, the year component). The precise notation to be used depends on the property settings of the abstract value
specified in column 2. Properties not listed in column 2 have no effect on the notation to be used for the component.

ITU-T Rec. X.680 (2002)/Amd.3 (06/2006) 9
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These time component notations are normally defined by reference to an ISO 8601 representation (with which they are
conformant), but in order to avoid ambiguity in value notation, an additional ¢ character is added to time components
that designate a century and not a full year, as specified in column 3 of Table 5 fer.

34 bis.3.3 Table 5 ter specifies (in column 3) the value notation and XML value notation for time components (listed in
column 1). Column 1 identifies a time component. Column 2 specifies the conditions in which a particular row is
applicable, in terms of the settings of properties associated with abstract values. Column 3 specifies the notation to be
used for that time component. The notation used in column 3 is that defined in ISO 8601, 3.4, with the addition of C as a

century designator.

NOTE 1 — The ISO 8601 notation used in column 3 can be summarized as: Y is a year digit, M is a month digit or month

designator, D is a day digit, w is a week digit, h is an hour digit, m is a minute digit, s is a second digit, n is any of 0 to 9, £ is

clear.

Annex E.2 bis for examples of the resulting value notation.

"

Q
1

NOTE 2 — Annex G bis.2 provides a tutorial on ISO 8601 key concepts that will help in understanding this notatieti ‘See also

Table 5 ter — Value notation for time abstract values with specific properties and séttings

Time component Property

Value notation syntax

"Year=Basic"
and "Date=C"

Year component

or

"Year=Proleptic"
and "Date=C"

ISO 8601, 4.1.2.3 ¢) followed by-the’character LATIN
CAPITAL LETTER C: [YYC]

Year component "Year=Negative"

and "Date=C"
or
"Year=Ln" and "Date=C"

ISO 8601, 4.1.2¢4/d) followed by the character LATIN
CAPITAL LETTER C: [£YYYC]

The numbet of repetitions of Y shall be zero for
"Year=Negative" and equal to n-2 for "Year=Ln".

"Year=Basic"
and Date isnotC

¥ ear component

or

"Year=Proleptic"
and Date isnot C

ISO 8601,4.1.2.2: [YYYY]

"Year=Negative'™and Date
is not C

¥ ear component

or

"Year=Ln", and Dateis not C

1SO 8601, 4.1.2.4 ¢): [£YYYYY]

The number of repetitions of Y shall be zero for
"Y=Negative" and equal to n-4 for "Y=Ln".

Month component Any ISO 8601, 4.1.2.3 a): [-MM]

Week component Any ISO 8601, 4.1.4.3: [-Www]

Day component "Year=YMD" ISO 8601, 4.1.2.2 Extended format: [-DD]
Pay component "Year=YD" ISO 8601, 4.1.3.2 Extended format: [-DDD]
Day component "Year=YWD" ISO 8601, 4.1.4.2 Extended format: [-D]

Hours component "Basic=Time"
or

"Basic=Interval" and
"SE-point=Time"

or

ISO 8601, 4.2.2.3 b): [hh]

The hours component value notation 24 shall always be used
for the abstract value "midnight at end of day" and the hours
component value notation 00 for "midnight at start of day".

"Basic=Rec-Interval" and
"SE-point=Time"

Hours component "Basic=DateTime"
or

"Basic=Interval" and
"SE-point=DateTime"
or

"Basic=Rec-Interval"

and
"SE-point=DateTime"

1SO 8601, 4.3.2 Extended format: [Thh]

The value notation T24 shall always be used for the hours
component of the abstract value "midnight at end of day" and
the value notation T0O for "midnight at start of day".
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Table 5 ter — Value notation for time abstract values with specific properties and settings

Time component

Property

Value notation syntax

Minutes component Any ISO 8601, 4.3.2 Extended format: [:mm)]
Seconds component Any ISO 8601, 4.3.2 Extended format: [:ss]
Decimal fraction Any 1SO 8601, 4.2.2.4: [,hh] or [.hh], [,mm] or [.mm], or

component of hour,
minute, or second

[,ss] or [.ss]

NOTE - It is recommended that in any given ASN.1 module,
the comma or full stop be consistently used for the decimal

SIZHL.

Decimal fraction
omponent of year, month,
week, or day in a duration
(see G bis.2.6, Note)

"Basic=Interval" and
"Interval-type=D"

or

"Basic=Interval" and
"Interval-type=SD"

or

"Basic=Interval" and
"Interval-type=DE"

I1SO 8601, 4.4.3.2: [,nn] or [.nn]

NOTE - It is recommended that in any given ASN.1 module,
the comma or full stop be consistently used for the-decimal
sign.

VUTC designator
omponent

"Local-or-UTC=Z"

ISO 8601, 4.2.4: [Z]

[ime difference
omponent

"Local-or-UTC=LD"

ISO 8601, 4.2.5.2 Extended format: [+hh] or [+hh:mm)]

The time difference component shall be the exact time
difference in minutes)if it is not an exact multiple of hours.

NOTE — This in¢ans that the minutes component has to be
present unlessithe difference between local time and UTC is arf
integral number of hours.

Duration component

"Interval-type=D"
or
"Interval-type=SD"
or

"Interval-type=DE"

ISO 8601, 4.4.3.2:
s€e 34 bis.3.6

[ime interval

"Interval-type=SE"
or
"Interval-type=SD"
or

"Interval-type=DE"

ISO 8601, 4.4 Extended formats:

Start point component ("Interval-type=SE" or
"Interval-type=SD") or duration component
("Interval-type=DE"), followed by [/], followed by
duration component ("Interval-type=SD") or end point
component ("Interval-type=SE" or "Interval-
type=DE").

Btart point component

Depends on SE-point setting

This is determined by the setting of SE-point, which shall b¢
interpreted as a setting of the Basic property for representing
this component. The Date, Year, Time, and Local-or-
UTC property settings shall then be used to determine the
format of the start point component.

Fnd point comrponent

Depends on SE-point setting

This is determined by the setting of SE-point, which shall b¢
interpreted as a setting of the Basic property for representing
this component. The Date, Year, Time, and Local-or-
UTC property settings shall then be used to determine the
format of the end point component. It is permissible
(optionally) to omit the time difference component if the

ditference between UTC and local time for the end point 1s the
same as the difference for the start point.

NOTE - This is not as general as ISO 8601, but is restricted to
these cases for simplicity.

Recurring time intervals

"Recurrence=Unlimited"

ISO 8601, 4.5 Extended format: [R/] followed by the time
interval component.

Recurring time intervals

"Recurrence=R1",
"Recurrence=R2",
"Recurrence=R3", etc.

ISO 8601, 4.5 Extended format: [Rnn/] followed by the time
interval component.

ITU-T Rec. X.680 (2002)/Amd.3 (06/2006) 11
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34 bis.3.4 The value of the "tstring" shall be the concatenation of the character encodings of the time components
(determined by the settings of their properties in accordance with Table 5 bis), preceded and followed by a
QUOTATION MARK (34) character (") as specified in 11.15 fter. The value of the "xmltstring" shall be the
concatenation of the character encodings of the time components (determined by the settings of their properties in
accordance with Table 5 bis), without surrounding QUOTATION MARK characters.

NOTE 1 — The value notation and XML value notation are canonical except for:
a) the varying representations of duration; and
b) the varying use of comma or full stop for the decimal separator; and

c) the varying use of hours and minutes or hours only for time difference components that are an integral number
hours; and

d) the inclusion or omission of a time difference component in the end point of an interval (with both a start po

of

int

34

34

34

34

34
€
34
€
34
(s
34
€
34
€
34

and an end point) when the time difference in the end point is the same as the time difference in the start point,
NOTE 2 — Examples of the value notation are provided in E.2 bis.

} bis.3.5 The notations for the time components shall be concatenated in the order specified in ISO 8601.
NOTE - This means the most significant time component first and the zone designator (time difference componént or z) last.

} bis.3.6 The basic value notation and the XML value notation for the duration component, are>specified in t
llowing subclauses.

} bis.3.6.1 The value notation shall be [P] (see ISO 8601, 4.4.3) followed by either:

a) a year-month-day designation (see 34 bis.3.6.2) optionally followed by an, hours-mins-sec designati
(see 34 bis.3.6.3); or

b) aweek designation (see 34 bis.3.6.4); or

¢) an hours-mins-sec designation (see 34 bis.3.6.3).

} bis.3.6.2 A year-month-day designation shall be one or more (in order) 0f:

a) ayear designation (see 34 bis.3.6.5);

b) a month designation (see 34 bis.3.6.6);

¢) aday designation (see 34 bis.3.6.7).

} bis.3.6.3 An hours-mins-secs designation shall be [T] fellowed by one or more (in order) of:
a) an hours designation (see 34 bis.3.6.8);Qr

b) aminutes designation (see 34 bis.3.69); or

¢) aseconds designation (see 34 his.3.6.10).
e 34 bis.3.6.12) followed by [W].

e 34 bis.3.6.12) followed by-[¥].

} bis.3.6.6 A month designation shall consist of one or more digits optionally followed by a fractional p{
e 34 bis.3.6.12) followed by [M].

} bis.3.6.7 A ddy jdesignation shall consist of one or more digits optionally followed by a fractional p{
ee 34 bis.3.6.12)followed by [D].

} bis.3.6.8~An hours designation shall consist of one or more digits optionally followed by a fractional p{
ce 34 bis:376.12) followed by [H].

} 5is.3.6.9 A minutes designation shall consist of one or more digits optionally followed by a fractional p{

(

e 34 his 3 .6.12) followed by [M]
7 J L Bl

} bis.3.6.4 A week designation shall\eonsist of one or more digits optionally followed by a fractional part

} bis.3.6.5 A year designation-“shall consist of one or more digits optionally followed by a fractional part

1§

n

irt

it

it

It

34 bis.3.6.10 A seconds designation shall consist of one or more digits optionally followed by a fractional part
(see 34 bis.3.6.12) followed by [S].

34 bis.3.6.11 The integral part of a designation shall not contain leading zeros unless it is the single digit zero,
optionally followed by a fractional part. There shall be at least one digit in the integral part if there is a following
fractional part.

34 bis.3.6.12 A fractional part shall consist of a decimal separator (which shall be either a full stop or a comma),
followed by one or more decimal digits.
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34 bis.3.6.13 If a designation contains a fractional part, there shall be no following designation.

34 bis.3.6.14 Value notations expressing a duration to different accuracies represent different abstract values.

EXAMPLE 1: The following value notations all represent different abstract values:

a) P29M (or POY29M) -- 0 years, 29 months to an accuracy of 1 month.

b) P29MOD (or POY29MOD) -- 0 years, 29 months, 0 days to an accuracy of 1 day.

c) P29MTOS (or POY29MODTOHOMOS) -- 0 years, 29 months, 0 days, 0 hours, 0 minutes, 0 seconds, to an

accuracy of 1 second.

d) P29MT0.00H (or POY29MODTO, 00H) -- 0 years, 29 months, 0 days, 0 hours, to an accuracy of one-

[=es

9

dg

1 d P 7 PN L
TTOTITUTOUTIT UT alT ITOUTS

e) P29MT0.000S (or POY29MODTOHOMO.000S) -- O years, 29 months, 0 days, 0 hours, 0 niinig
0 seconds, to an accuracy of 1 millisecond.

minutes) to an accuracy of one-hundredth of a minute:
a) POY29MODTOHO.O00M

b) POY29MODTO.00M

Cc) POY29MTOHO.O00M

d) Ppov29MTO.O00M

€) P29MODTOHO.00M

f) P29MODTO.00M

g) P29MTOHO.00M

h) Pp29MTO0.00M

i bis.4 Useful time types

he following useful time types are defined, and are expected to cover most normal requirements of applicati
signers.

NOTE - These definitions use the property setting subtype notation specified in clause 47. Where alternative time-scales 3
required, for example, use of a Year and Day calendar; defined time types (see Annex A bis) can be used, or the property setti
subtype notation can be used to define additionaksubtypes of the TIME type (see E.2 bis for examples of properties and settin
that can be used).

} bis.4.1 The date type shall be referenced by the notation:

DateType ::= DATE

and is defined as:

34

DATE ::= [UNIVERSAL 31] IMPLICIT TIME
(SETTINGS "Basic=Date Date=YMD Year=Basic")

} bis.4.2 The time-of-day type shall be referenced by the notation:

TimeOfDayType ::= TIME-OF-DAY

and is defined as:

TIME-OF-DAY ::= [UNIVERSAL 32] IMPLICIT TIME
(SETTINGS "Basic=Time Time=HMS Local-or-UTC=L")

X AMPLE 2: The following value notations all represent the same abstract value (0 years, 29 months, 0-days, 0 houf

S,

&~

re
ng
oS

NOTE—="Thistypec attows Tidnight atstart of day (00 00z 00) a5 well as gt at end of day (22:00:00)-

34 bis.4.3 The date-time type shall be referenced by the notation:

DateTimeType ::= DATE-TIME

and is defined as:

DATE-TIME ::= [UNIVERSAL 33] IMPLICIT TIME
(SETTINGS "Basic=Date-Time Date=YMD Year=Basic Time=HMS
Local-or-UTC=L")

NOTE - This type allows midnight at start of day (00:00:00) as well as midnight at end of day (24:00:00).

ITU-T Rec. X.680 (2002)/Amd.3 (06/2006) 13
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34 bis.4.4 The duration type shall be referenced by the notation:

DurationType ::= DURATION

and is defined as:

A

DURATION ::= [UNIVERSAL 34] IMPLICIT TIME
(SETTINGS "Basic=Interval Interval-type=D")

ny subset of the TIME type, all of whose abstract values have the property settings "Basic=Interval Interval-

type=D" (whether UNIVERSAL 34 or UNIVERSAL 14), is called a duration subtype. This type can be constrained in
accordance with the following subclauses.

3
J

4

34

34

W]
Vi

34

time components of the duration type.

14) Clause 42

L 411 Lot 2 +. 13at L. Lad + d 4 Lo+ 2 2 1 + + L
Ul Te Te I pesisivyy DUUL)’PIIIS VUILISUIAIIis vall v uyt_lll\/u wJ (,ul_y uurativlrn DUUL]IJ\J Uollls all b\iul vaivIiit D\/\«IUUIJ\/U l)’y\/ \D L C
| bis.4.4.2).

NOTE - The inner subtyping constraint applied to the equivalent sequence type can be used to forbid or to require particular time
components in the duration type, or to place range constraints on the values of some or all time components of the duration type
(see also 47.11.2).

} bis.4.4.2 The DURATION-EQUIVALENT equivalent sequence type is:

DURATION-EQUIVALENT ::= SEQUENCE {

years INTEGER (0..MAX) OPTIONAL,
months INTEGER (0..MAX) OPTIONAL,
weeks INTEGER (0..MAX) OPTIONAL,
days INTEGER (0..MAX) OPTIONAL,
hours INTEGER (0..MAX) OPTIONAL,
minutes INTEGER (0..MAX) OPTIONAL,
seconds INTEGER (0..MAX) OPTIONAL,

fractional-part SEQUENCE {
number-of-digits INTEGER(1l..MAX)};
fractional-value INTEGER(0..MAX))'} OPTIONAL }

here the years component of the equivalent sequence type corresponds to the years time component of the abstrgct
lue of the duration type, and so on.

} bis.4.4.3 Constraints placed on the components of the equiyalent sequence type are constraints on the correspondipg

NOTE 1 — The rules for duration types require that at¢least one of the time components be present (see 34 bis.2.3), but that ho
other time components be present when the week is present. Use of an inner subtyping constraint that violated these rules woyld
be an illegal specification.

NOTE 2 — The fractional-part always applies to the’least significant time component that is present in the abstract value.

} bis.4.5 The basic value notation and the“ XML value notation for all the useful time types shall be the value notatipn
r the TIME type (see 34 bis.3.2), restricted to notation for those abstract values that are present in the useful time typg.

bplace clause 42 (retaining the heading) with:

NOTE — Earlier versions of this Recommendation | International Standard used different text (due to the evolution of the IO
time standards), but-the technical content is unchanged from the first version of this Recommendation | International Standard.

42.1 This type shall be referenced by the name:
GenleralizedTime
42.2 The type consists of valaesrepresenting:
AY 1 = | daot dafs Ao ICO QN . At thas 14l
u} a valiviidarn uate, as uvITimnmiuu T IO OUU Ty ull\.ltUE\/Lll\zl VVIULT.

a) alocal time of day, including midnight at the start of a day, but excluding midnight at the end of a day, to

an accuracy of:

1) hours, minutes, and seconds (or seconds and fractions of a second to any number of decimal places);
or

2) hours and minutes (or minutes and fractions of a minute to any number of decimal places); or
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3) hours (or hours and fractions of an hour to any number of decimal places); or

b) a UTC time of day, including midnight at the start of a day, but excluding midnight at the end of a day.

to any of the accuracies listed in a) above; or

¢) alocal time of day as specified in a) above, together with the difference between local time and UTC.
NOTE — The time difference component is positive if the local time is ahead of UTC.

42.3 The type is defined, using ASN.1, as follows:

GeneralizedTime—:+:= ::= [UNIVERSAL 24] IMPLICIT VisibleString

with the values of the VisibleString restricted to strings of characters which are either:

a)  a specification of a calendar date followed by a local time, consisting of:

1) a string representing the calendar date (as specified in ISO 8601,—with 4.1.2.2 — Basic formaf);

~
I

followed by:

NOTE 1 — This specifies a four-digit representation of the year, a two-digit representation of.theé month a

Y5

hal nt tho 1
T

me chal ot ordin Eet

a two- dlglt representatlon of the day, w1th0ut use of separators —fel-lewed—by—a—s&mg—mpreselmng—the—m

hd

I

ace me g e loeal cace Q nated
TasT , 1 THO—Strarr xvl_/;\,oyuL the1ocar—tHRe H—case , 1 me—-Saair Lul.uvovnu coorainatea

s&@—%wm%e%&s&&g%mw%&rm&@m&%ﬁe&%m&&;%&%&n&%%&;}%

‘PSI”::"

coordinated-universal-time-2) a string representing the time\of day to an accuracy of one hour, o

ikt

nc

minute, one second, or fractions of a second (to any degree/of accuracy), using either comma or full st

as the decimal sign (as specified in ISO 8601, 4.2.2.2 and 4.2.2.3 — Basic format); optionally follow:

bd

by:
3) adecimal fraction of a minute if seconds-aré omitted, or a decimal fraction of an hour if minutes aj

nd

seconds are omitted (as specified in ISO 8601, 4.2.2.4); or
NOTE 2 — ISO 8601 specifies the use.of either a comma or a full stop as the decimal sign. There are

no

other separators present. It is recommended that in any given ASN.1 specification, either comma or full st|

Dp

be consistently used as the decimal sign.

b) a specification of a calendar date and a UTC time consisting of the characters in a) above followed by

fin

upper-case letter Z; or

¢) a specification of a calendar date, the local time, and the exact difference between local time and UTC

specified in ISO 8601k \with the minutes component optionally omitted if the difference is an integi

number of hours.
NOTE 3~~Farly work on ASN.1 canonical encoding rules assumed that there was no actual concept

thecuse of trailing zeros in canonical encoding fractional parts, and forbade the omission of seconds
minutes and seconds. It also supported only the use of UTC time, not local time or local time with a tir

accuracy;“so that an abstract value that might be represented with a seconds component of 3.000 wjas
regarded as the same abstract value as one that was represented with a seconds component of 3, and forbie

lor
he

difference component. This has not been changed in later editions of the ASN.1 standards, for backwar

ds

compatibility. The TIME type (introduced into ASN.1 in 2004) recognizes that abstract values can have

An

associated accuracy, and that (e.g.) the representations of seconds as 3.000 and 3 produces different abstrd

ct

values, and that local time and UTC specifications represent different abstract values. The canonid

al

encoding rules for TIME encode the full range of its abstract values, so use of TIME may be preferred

in

new specifications to the use of GeneralizedTime.

T aca o) thao ot 4o ot g £ da a) ntc tha laocal t10g (4 o d tho (cagna At oo og /
case-etrepart-orthe-strnstormed-asii-case-a-representstnerocathine luzpo aRe—tRetSiEReattHne-aHrerence

2)

enables UTC to be determined. If t; is positive, local time is ahead of UTC. We can thus determine UTC as:

UTCist; —tp
EXAMPLES

Case a)

"19851106210627.3"
leealLocal time 6 minutes, 27.3 seconds after 9 pm on 6 November 1985.
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Case b)

"19851106210627.32"
eoordinatedCoordinated universal time as above.

Case ¢)

"19851106210627.3-0500"
leealLocal time as in example a), with local time 5 hours retarded-in-relation-to coordinated universal time.

Case d)

"198511062106.456"
Local time 6 456 minutes after 9 pm on 6 November 1985

] Case ¢)

"1985110621.14159"
Local time 0.14159 hours after 9 pm on 6 November 1985.

4.4 The tag shall be as defined in 42.3.

42.5 The value notation shall be the value notation for the visibleString defined in 42.3.

[y

5) Subclause 47.1
1 47.1, replace the first paragraph with:

Al number of different forms of notation for "SubtypeElements" are providéd; They are identified below, and thg
syntax and semantics are defined in the following subclauses. Table 9_and.Table 9 bis summarizes which notations ¢

subtype element cannot be applied to any of the parent types listed in thattable.

1p) Subclause 47.1
In47.1, add the following lines to the production "SubtypeElements”:
Alfter "PatternConstraint":

| PropertySettings

| DurationRange

| TimePointRange

| RecurrenceRange

[

7) Table 9
Replace Table 9 heading with:
hble 9 — Applicability of subtype-valuesets ''SubtypeElements" to types other than the Time type

-

[

B) Table 9
Replace Table 9 row heading "Time types” with:

bg¢ applied to which parent types. "SubtypeElements" not present in one\of the tables means that the corresponding

ir
hn

ZzadTing an A TTT T

G paealy atunac
RerarZzearine-aRaorcrHnetypes
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19) New Table 9 bis
Add a new Table 9 bis after Table 9 as follows:

Table 9 bis — Applicability of ""SubtypeElements" to the Time type

Type (or
derived from . . . Time
Single Contained Property Duration . Recurrence .
such a type by . point Inner subtyping
. value subtype settings range range
tagging or range
subtyping)
Time type Yes Yes Yes Yes Yes Yes (Note)

NOTE - Only allowed if all the abstract values of the parent type have the property settings
"Basic=Interval Interval-type=D" (sce 34 bis.4.4).

20) New clauses 47.10, 47.11, 47.12, and 47.13
Isert new clauses 47.10, 47.11, 47.12, and 47.13 after subclause 47.9.2 as follows:

S

/.10  Property settings

=

1.10.1 The "PropertySettings" notation shall be:
PropertySettings ::= SETTINGS simplestring
47.10.2 The contents of the "simplestring" shall be "PropertySettingsList';

PropertySettingsList ::=
PropertyAndSettingPair
| PropertySettingsList PropertyAndSettingPair

PropertyAndSettingPair ::= PropertyName "=" SettingName
PropertyName ::= psname
SettingName ::= psname

47.10.3 The "PropertyName" shall be one of the time property names listed in column 1 of Table 5 bis, and sh
appear at most once in the "PropertySettingskist".

=

7.10.4 The "SettingName" of a "PropertyAndSettingPair" shall be one of the property setting names that are listed
lumn 2 of Table 5 bis in the row thatcontains (in column 1) the "PropertyName" of that "Property AndSettingPair".

s O

1.10.5 An abstract value shall be'included in the subtype if, and only if, it satisfies the following condition for all
e "PropertyAndSettingPair''s. Fither:

=

a) the abstract value does not have a property setting for the "PropertyName" (see columns 2 and 3
Table 5bis for the abstract values that have a property setting for a given "PropertyName"); or
b) the abstract value has a property setting that is the same as the "SettingName".
NOTE — To.assist with human readability, it is recommended, but not required, that the setting of the Basic time property
always included as the first "Property AndSettingPair".

EXAMPLEE: TIME (SETTINGS "Midnight=Start") would produce a subset of the TIME type in which all abstra
values'are present (including those that represent dates only) except those that have the property setti

11

in

of

be

ct
g

"Midnight=End".

47.10.6 All abstract values of the TIME type have settings for the Basic time property (this is not true for other time
properties). In order to prevent misleading notation in which a "PropertyAndSettingPair" has no effect on the resulting

set of abstract values, some restrictions are placed on the "PropertyName"s that can be used with a specific setting
the Basic time property. The restrictions are listed in Table 9 fer.

of

NOTE - Table 9 fer is not an exhaustive set of rules for preventing the use of "PropertyAndSetting" pairs, some of which are

redundant (which is not in general illegal).
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Table 9 fer — Restrictions on use of property names with Basic property settings

Basic property setting Prohibited property names with this Basic property setting
Date Time, Local-or-UTC, Midnight, Interval-type,
SE-point, Recurrence
Time Date, Year, Interval-type, SE-point, Recurrence
Date-Time Interval-type, SE-point, Recurrence
Interval Recurrence
Rec-Interval No restriction

47.11 Duration range
47.11.1 The "DurationRange" subtype notation shall be:
DurationRange ::= ValueRange

47.11.2 Both the "Value"s in the "ValueRange" shall identify a time abstract value (either by valueinotation or byl a
value reference) that is present in the subtype:

TIME (SETTINGS "Basic=Interval Interval-type=D")

47.11.3 Both the "Value"s in the "ValueRange" shall specify the duration using either:

a) the same single time component to the same accuracy (no fractional part or the same number of digits [in
the fractional part); or

b) multiple time components that have identical values apart from the least significant time compongnt
(which may have different values, but shall have the same accuracy).

47.11.4 The selected duration abstract values are those that:

a) have the same values for the identical time component$.of the two "Value"s in the "ValueRange"; and

b) are within the specified range for the least significant time component of the two "Value"s in the
"ValueRange"; and

c¢) have the same accuracy as the least Significant time component of the two "Value"s in the
"ValueRange".

NOTE - This provides an alternative to the use of inner subtyping (see 34 bis.4.4) as a means of specifying a duration that uges
only a single time component to a specified accuracy:

EXKAMPLE: TIME("PT2M0.000S".."PT2M59.0005") defines a TIME subtype that consists only of abstract valups
presenting durations of 2 minutes and zeére to 59 seconds, to an accuracy of one millisecond.

—
Q

47.12 Time point range

=

7.12.1 The "TimePointRange" notation shall be:
TimePointRange ::= ValueRange

47.12.2 Both the ("Vaalue"s in the "ValueRange" shall identify a time abstract value (either value notation or a valpe
dference) that is present in the subtype:

—

TIME “( (SETTINGS "Basic=Date")
|\(SETTINGS "Basic=Time")
| (SETTINGS "Basic=DateTime") )

A

=

1.12.3 The two "Value"s in the "ValueRange" shall have identical settings for all time properties except the
Midnight time property.

NOTE — This allows subtyping using, for example:
TIME ("00:00".."09:00")
or:
TIME ("21:00".."24:00").
47.12.4 This subtype notation selects from the parent type those abstract values that have identical settings for all time

properties (except the Midnight time property) to those of the "Value"s in the "ValueRange", and that have values
within the specified "ValueRange" (see 47.4).

NOTE — The requirement for all relevant abstract values to have identical settings for all time properties (except the Midnight
time property) ensures that they are all using the same time-scale, and hence that an order relationship exists among them.
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47.13 Recurrence range
47.13.1 The "RecurrenceRange" notation shall be:
RecurrenceRange ::= ValueRange

47.13.2 Both the "Value"s in the "ValueRange" shall be integer values.

47.13.3 For the purposes of ordering only, a time value with a property setting of "Recurrence=Unlimited" shall

be treated as specifying an infinite number of repetitions (an integer value of MAX).
47.13.4 This subtype notation selects from the parent type those abstract values that are also present in the subtype:
— TIME(SETTINGS "Basic=Rec-interval")

and that have recurrence values within the specified "ValueRange" (see 47.4).

20) New Annex A bis

Isert a new Annex A bis:

Annex A bis

The defined time types

(This annex forms an integral part of this Recommendationy International Standard)

Al bis.1 General

Al bis.1.1 This annex contains an ASN.1 module that specifies(the defined time types. These types can be imported in
af) ASN.1 specification and used in that specification, or can)be used as a model for the definition of additional tin
typpes. They cannot be used without importation.

Al bis.1.2 In some cases, the defined time types are o1ily useful if subtyped with one of the date or time-of-day subsg
(dr both) specified in this module. Where this is théase, it is clearly stated in the definition of the type.

EXKAMPLE: Use
APPLICATION-DATE-TIME ::= DATE-TIME (YEAR-MONTH-DAY-SUBSET) (SECONDS-SUBSET)

tq define a date-time that is a year, month, day, hours, minutes, seconds. To use this, the type and the two subtypes ha
tg be imported.

bis.2 The ASN.1 defined time types module

Al
DefinedTimeTypes({joint-iso-itu-t asnl(l) specification(0) modules(0) defined-types-
mpdule (3) }

DEFINITIONS AUTOMATIC TAGS ::= BEGIN

E

KPORTS ALL;

-+ Date~types

CENTURY ::= TIME((SETTINGS "Basic=Date Date=C Year=Basic") |

to
ne

(SETTINGS "Bagic=Date Date=C Year=Proleptic"))

ANY-CENTURY ::= TIME((SETTINGS "Basic=Date Date=C Year=Negative") |
(SETTINGS "Basic=Date Date=C Year=L5"))
-- This allows only a 3-digit century if positive.
-- A type with a greater number of digits can be
-- defined as an additional time type.

YEAR ::= TIME((SETTINGS "Basic=Date Date=Y Year=Basic") |
(SETTINGS "Basic=Date Date=Y Year=Proleptic"))
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ANY-YEAR ::= TIME((SETTINGS "Basic=Date Date=Y Year=Negative") |
(SETTINGS "Basic=Date Date=Y Year=L5"))
-- This allows only a 5-digit year if positive.
-- A type with a greater number of digits can be
-- defined as an additional time type.

YEAR-MONTH ::= TIME((SETTINGS "Basic=Date Date=YM Year=Basic") |
(SETTINGS "Basic=Date Date=YM Year=Proleptic"))

ANY-YEAR-MONTH

.
.

TIME ( (SETTINGS "Basic=Date Date=YM Year=Negative") |
(SETTINGS "Basic=Date Date=YM Year=L5"))
-- This allows only a 5-digit year if positive.

-- A type with a greater number of digits can be

£ =i P A by B =
eI Rea—aS—ai—aaar tIrota Tt Ty Pe—

YEAR-MONTH-DAY

TIME ( (SETTINGS "Basic=Date Date=YMD Year=Basic") |
(SETTINGS "Basic=Date Date=YMD Year=Proleptic"))

ANY-YEAR-MONTH-DAY ::= TIME ((SETTINGS "Basic=Date Date=YMD Year:Negative“)|
(SETTINGS "Basic=Date Date=YMD Year=L5"))

-- This allows only a 5-digit year if positive.

-- A type with a greater number of digits can be

-- defined as an additional time type.

YEAR-WEEK ::= TIME((SETTINGS "Basic=Date Date=YW Year=Basic") |
(SETTINGS "Basic=Date Date=YW Year=Proleptic"))

ANY-YEAR-WEEK ::= TIME((SETTINGS "Basic=Date Date=YW Year=Negatdwe") |

(SETTINGS "Basic=Date Date=YW Year=L5"))
-- This allows only a 5-digit year if{positive.
-- A type with a greater number of \digits can be
-- defined as an additional time\Etype.

YEAR-WEEK-DAY ::= TIME((SETTINGS "Basic=Date Date=YWD Year:Basic“)|
(SETTINGS "Basic=Date“Date=YWD Year=Proleptic"))

ANY-YEAR-WEEK-DAY ::= TIME((SETTINGS "Basic=Date Date=YWD Year:Negative“)|
(SETTINGS "Basic=Date Date=YWD Year=L5"))

-- This allows onlysaN\5-digit year if positive.

-- A type with a greater number of digits can be

-- defined as an.additional time type.

-t Types related to time-of-day

DURS ::= TIME (SETTINGS "Basic=Time Time=H Local-or-UTC=L")

DURS-UTC ::= TIME (SETTINGS "Bagic=Time Time=H Local-or-UTC=Z")
DURS-AND-DIFF ::= TIME (SETTINGS "Basic=Time Time=H Local-or-UTC=LD")

[NUTES ::= TIME (SETTINGS( "Basic=Time Time=HM Local-or-UTC=L")

H

H

H

M

MINUTES-UTC ::= TIME (SETTINGS "Basic=Time Time=HM Local-or-UTC=Z")
MINUTES-AND-DIFF ::=\TIME (SETTINGS "Basic=Time Time=HM Local-or-UTC=LD")
SECONDS ::= TIME (SETTINGS "Basic=Time Time=HMS Local-or-UTC=L")
SECONDS-UTC «s.:'= TIME (SETTINGS "Basic=Time Time=HMS Local-or-UTC=Z")
SECONDS-AND-DIFF ::= TIME (SETTINGS "Basic=Time Time=HMS Local-or-UTC=LD")
H

DURS<AND-FRACTION ::= TIME(SETTINGS "Basic=Time Time=HF3 Local-or-UTC=L")
-- 3 digit fraction

HOURS-UTC-AND-FRACTION ::= TIME(SETTINGS "Basic=Tlime Time=HF3 Local-or-UIC=2Z"™)
-- 3-digit fraction

HOURS-AND-DIFF-AND-FRACTION ::= TIME (SETTINGS "Basic=Time Time=HF3
Local-or-UTC=LD")
-- 3-digit fraction

MINUTES-AND-FRACTION ::= TIME (SETTINGS "Basic=Time Time=HMF3 Local-or-UTC=L")
-- 3-digit fraction

MINUTES-UTC-AND-FRACTION ::= TIME (SETTINGS "Basic=Time Time=HMF3 Local-or-UTC=Z")
-- 3-digit fraction
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MINUTES-AND-DIFF-AND-FRACTION ::= TIME (SETTINGS "Basic=Time Time=HMF3
Local-or-UTC=LD")
-- 3-digit fraction

SECONDS-AND-FRACTION ::= TIME (SETTINGS "Basic=Time Time=HMSF3 Local-or-UTC=L")
-- 3-digit fraction
SECONDS-UTC-AND-FRACTION ::= TIME (SETTINGS "Basic=Time Time=HMSF3 Local-or-UTC=Z")
-- 3-digit fraction

SECONDS-AND-DIFF-AND-FRACTION ::= TIME (SETTINGS "Basic=Time Time=HMSF3
Local-or-UTC=LD")
-- 3-digit fraction

- Interval types (DURATION 1s not included as this 1s a userul type).

START-END-DATE-INTERVAL ::= TIME (SETTINGS "Basic=Interval Interval-type=SE
SE-point=Date")
-- This is only useful if subtyped with a DATE subset (see below).

START-END-TIME-INTERVAL ::= TIME (SETTINGS "Basic=Interval Interval-type=SE
SE-point=Time")

-- This is only useful if subtyped with a TIME-OF-DAY subset

-- (see below).

START-END-DATE-TIME-INTERVAL ::= TIME (SETTINGS "Basic=Interval Interval-type=SE
SE-point=Date-Time")

-- This is only useful if subtyped with a DATE subset,.apd a

-- TIME-OF-DAY subset (see below).

START-DATE-DURATION-INTERVAL ::= TIME (SETTINGS "Basic=Interval Interval-type=SD
SE-point=Date")
-- This is only useful if subtyped with a DATEN\sUbset (see below) .

START-TIME-DURATION-INTERVAL ::= TIME (SETTINGS "Basilc=Interval Interval-type=SD
SE-point=Time")

-- This is only useful if subtyped with '@ TIME-OF-DAY subset

-- (see below).

START-DATE-TIME-DURATION-INTERVAL ::= TIME (SETTINGS "Basic=Interval
Interval-type=SD
SE-point=Date-Timé&")
-- This is only useful if subtyped with a DATE subset and a
-- TIME-OF-DAY subset (seglbelow).

DUYRATION-END-DATE-INTERVAL ::= TIME (SETTINGS "Basic=Interval Interval-type=DE
SE-point=Date")
-- This is only useful if subtyped with a DATE subset (see below).

DYRATION-END-TIME-INTERVAL) ::= TIME (SETTINGS "Basic=Interval Interval-type=DE
SE-point=Time")

-- This is' only useful if subtyped with a TIME-OF-DAY subset

-- (seevbelow) .

DYRATION-END-DATE=TIME-INTERVAL ::= TIME (SETTINGS "Basic=Interval Interval-type=DE
SE-point=Date-Time")

<<“This is only useful if subtyped with a DATE subset and a

- TIME-OF-DAY subset (see below) .

- Reclirring interval types.

RECSSTART-END-DATE-INTERVAL ::= TIME (SETTINGS "Basic=Rec-Interval Interval-type=SE
SE-point=Date!)
P 4

-- This is only useful if subtyped with a DATE subset (see below).

REC-START-END-TIME-INTERVAL ::= TIME (SETTINGS "Basic=Rec-Interval Interval-type=SE
SE-point=Time")
-- This is only useful if subtyped with a TIME-OF-DAY subset
-- (see below).

REC-START-END-DATE-TIME-INTERVAL ::= TIME (SETTINGS "Basic=Rec-Interval
Interval-type=SE
SE-point=Date-Time")
-- This is only useful if subtyped with a DATE subset and a
-- TIME-OF-DAY subset (see below).
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REC-DURATION-INTERVAL ::= TIME (SETTINGS "Basic=Rec-Interval Interval-type=D")

REC-START-DATE-DURATION-INTERVAL ::= TIME (SETTINGS "Basic=Rec-Interval
Interval-type=SD
SE-point=Date")
-- This is only useful if subtyped with a DATE subset (see below).

REC-START-TIME-DURATION-INTERVAL ::= TIME (SETTINGS "Basic=Rec-Interval
Interval-type=SD
SE-point=Time")
-- This is only useful if subtyped with a TIME-OF-DAY subset
-- (see below).

REC-START-DATE-TIME-DURATION-INTERVAL ::= TIME (SETTINGS "Basic=Rec-Interval

Interval-type=SD

SE-point=Date-Time")
-- This is only useful if subtyped with a DATE subset and a
-- TIME-OF-DAY subset (see below).

REC-DURATION-END-DATE-INTERVAL ::= TIME (SETTINGS "Basic=Rec-Interval
Interval-type=DE
SE-point=Date")

-- This is only useful if subtyped with a DATE subset (see bPelow).

REC-DURATION-END-TIME-INTERVAL ::= TIME (SETTINGS "Basic=Rec-Interval
Interval-type=DE
SE-point=Time")
-- This is only useful if subtyped with a TIME-OF-DAY./)subset
-- (see below).

REC-DURATION-END-DATE-TIME-INTERVAL ::= TIME (SETTINGS "BaSic=Rec-Interval
Interval-type=DE
SE-point=Date-Time")

-- This is only useful if subtyped with(a ‘DATE subset and a

-- TIME-OF-DAY subset (see below) .

- Date subsets

CENTURY-SUBSET ::= TIME((SETTINGS "Date=C\Year=Basic") |
(SETTINGS "Date=C Year=Proleptic"))

ANY-CENTURY-SUBSET ::= TIME ((SETTINGS~"Date=C Year=Negative") |
(SETTINGS "Date=C Year=L5"))

YEAR-SUBSET ::= TIME((SETTINGS "Date=Y Year=Basic“)|
(SETTINGS "Date=Y Year=Proleptic"))

ANY-YEAR-SUBSET ::= TIME ((SETTINGS "Date=Y Year:Negative")|
(SETTINGS "Date=Y Year=L5"))

YEAR-MONTH-SUBSET ::= TIME((SETTINGS "Date=YM Year:Basic“)|
(SETTINGS "Date=YM Year=Proleptic"))

ANY-YEAR-MONTH-SUBSET ::= TIME((SETTINGS "Date=YM Year=Negative“)|
(SETTINGS "Date=YM Year=L5"))

YEAR-MONTH-DAY-SUBSET ::= TIME((SETTINGS "Date=YMD Year:Basic“)|
(SETTINGS "Date=YMD Year=Proleptic"))

ANY-YEAR-MONTH-DAY-SUBSET ::= TIME((SETTINGS "Date=YMD Year:Negative“)|
(SETTINGS "Date=YMD Year=L5"))

YEAR-WEEK-SUBSET = TIME({(SETTINGS "Date=YW Year=Basicl)|

(SETTINGS "Date=YW Year=Proleptic"))

ANY-YEAR-WEEK-SUBSET ::= TIME((SETTINGS "Date=YW Year:Negative")|
(SETTINGS "Date=YW Year=L5"))

YEAR-WEEK-DAY-SUBSET ::= TIME((SETTINGS "Date=YWD Year:Basic“)|
(SETTINGS "Date=YWD Year=Proleptic"))

ANY-YEAR-WEEK-DAY-SUBSET ::= TIME ((SETTINGS "Date=YWD Year=Negative") |
(SETTINGS "Date=YWD Year=L5"))
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-- Time subsets

HOURS-SUBSET ::= TIME (SETTINGS "Time=H Local-or-UTC=L")
HOURS-UTC-SUBSET ::= TIME (SETTINGS "Time=H Local-or-UTC=Z")
HOURS-AND-DIFF-SUBSET ::= TIME(SETTINGS "Time=H Local-or-UTC=LD")
MINUTES-SUBSET ::= TIME(SETTINGS "Time=HM Local-or-UTC=L")
MINUTES-UTC-SUBSET ::= TIME (SETTINGS "Time=HM Local-or-UTC=Z")
MINUTES-AND-DIFF-SUBSET ::= TIME (SETTINGS "Time=HM Local-or-UTC=LD")

SECONDS-SUBSET ::= TIME (SETTINGS "Time=HMS Local-or-UTC=L")

SECONDS-UTC-SUBSET ::= TIME(SETTINGS "Time=HMS Local-or-UTC=Z")
SECONDS-AND-DIFF-SUBSET ::= TIME(SETTINGS "Time=HMS Local-or-UTC=LD")
HQURS-AND-FRACTION-SUBSET ::= TIME(SETTINGS "Time=HF3 Local-or-UTC=L")

HQURS-UTC-AND-FRACTION-SUBSET ::= TIME (SETTINGS "Time=HF3
Local-or-UTC=2Z")

HQURS-AND-DIFF-AND-FRACTION-SUBSET ::= TIME (SETTINGS "Time=HF3
Local-or-UTC=LD")

MINUTES-AND-FRACTION-SUBSET ::= TIME (SETTINGS "Time=HMF3
Local-or-UTC=L")

MINUTES-UTC-AND-FRACTION-SUBSET ::= TIME (SETTINGS "Time=HMF3
Local-or-UTC=2")

MINUTES-AND-DIFF-AND-FRACTION-SUBSET ::= TIME (SETTINGS “TI'ime=HMF3
Local-or-UTC=LD")

SECONDS-AND-FRACTION-SUBSET ::= TIME (SETTINGS "Time=HMSF3
Local-or-UTC=L")

SECONDS-UTC-AND-FRACTION-SUBSET ::= TIME (SETTINGS "Time=HMSF3
Local-or-UTC=Z")

SECONDS-AND-DIFF-AND-FRACTION-SUBSET ::= TIME (SETTINGS "Time=HMSF3
Local-or-UTC=LD")

2R) New clause E.2 bis

Isert new clause E.2 bis before clause E.3 as follows:

E{2 bis Value notation and property settings (TIME type and useful time types)

This subclause provides,'examples of value notation for the time type. The same value notation is used for the usefjul
time types, but is réstricted to denotation of abstract values that are present in those types. Each example gives a tithe
abstract value in_flermal human notation, then a value assignment for that value, using a useful time type if there is ope
thiat contains 4t;-otherwise using the TIME type. The following comment gives the settings needed to define a subtype pf
the TIME type that contains all similar abstract values.

2 bis.1 Date

EXAMPLES

Calendar date — 12 April 1985:

datel DATE ::= "1985-04-12" -- Basic=Date Date=YMD Year=Basic
Ordinal date — 12 April 1985:

date2 TIME ::= "1985-102" -- Basic=Date Date=YD Year=Basic

Week date — Friday 12 April 1985:

date3 TIME ::= "1985-W1l5-5" -- Basic=Date Date=YWD Year=Basic

ITU-T Rec. X.680 (2002)/Amd.3 (06/2006) 23


https://iecnorm.com/api/?name=de471e74b7634f6429d09ab38e787987

ISO/TIEC 8824-1:2002/Amd.3:2006 (E)

Calendar week — 15th week of 1985:

date4 TIME ::= "1985-W1l5" -- Basic=Date Date=YW Year=Basic
Calendar month — April 1985:
date5 TIME ::= "1985-04" -- Basic=Date Date=YM Year=Basic

Calendar year — 1985:

date6 TIME ::= "1985" -- Basic=Date Date=Y Year=Basic

Calendar date — 12 April 11985:

date7 TIME -:= "+0711985-04-12" -- Ragic=Date Date=YMD Year=LA
The 12th April in the 2nd year before the year 0000:

date8 TIME ::= "-0002-04-12" -- Basic=Date Date=YMD Year=Negative
The 20th century:

date9 TIME ::= "19C" -- Basic=Date Date=C Year=Basic

E{2 bis.2 Time of day

EXAMPLES

27 minutes and 46 seconds past 15 hours:

tjmel TIME-OF-DAY ::= "15:27:46"

-- Basic=Time Time=HMS Local-or-UTC=L
Tp the nearest minute:

time2 TIME ::= "15:28"
-- Basic=Time Time=HM Local-or-UTC=L

(34

jme3 TIME ::= "15:27:35,5"
-- Basic=Time Time=HMSF1l Local-~or-UTC=L

U[TC — 20 minutes and 30 seconds past 23 hours;

(a4

fme4 TIME ::= "23:20:30Z"
-- Basic=Time Time=HMS Local-or-UTC=Z

Tp the nearest hour:

(34

fme5 TIME ::= "23Z"
-- Basic=Time’ ) Time=H Local-or-UTC=Z

ahead of UTC):
time6 TIME ::=/"15:27:46+01:00"

--~“Basic=Time Time=HMS Local-or-UTC=LD
Allternative valtre notation for the same abstract value:

(34

fme7 TIME ::= "15:27:46+01"
-- Basic=Time Time=HMS Local-or-UTC=LD

2L muinutes 46 seconds past 15 hours locallyv in New York (ﬁx e hours behind UTC):

Lpcal time with decimal fractions using comma — 27 minutes-and 35 and a half second past 15 hours:

Lpcal time of the day and the difference from UTC — 27 minutes 46 seconds past 15 hours locally in Geneva (one ho

time8 TIME ::= "15:27:46-05:00"
-- Basic=Time Time=HMS Local-or-UTC=LD

E.2 bis.3 Date and time of day

EXAMPLES

Combination of calendar date and local time of day:

date-timel DATE-TIME ::= "1985-04-12T10:15:30"
-- Basic=Date-Time Date=YMD Year=Basic Time=HMS
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-- Local-or-UTC=L

Combination of ordinal date and UTC:

date-time2 TIME ::= "1985-102T23:50:30Z"
-- Basic=Date-Time Date=YD Year=Basic Time=HMS Local-or-UTC=Z

Combinations of week date and local time of the day:

date-time3 TIME ::= "1985-W1l4-5T23:50:30"
-- Basic=Date-Time Date=YWD Year=Basic Time=HMS
-- Local-or-UTC=L

E[27pis.4 Time interval
EXAMPLES
Al
h

time interval starting at 20 minutes and 50 seconds past 23 hours on 12 April 1985 and ending at 30 minutes past
urs on 25 June 1985:

iptervall TIME ::= "1985-04-12T23:20:50/1985-06-25T10:30:00"
-- Basic=Interval Interval-type=SE SE-point=Date-Time
-- Date=YMD Year=Basic Time=HMS Local-or-UTC=L

Altime interval starting at 12 April 1985 and ending on 25 June 1985:

p\terval2 TIME ::= "1985-04-12/1985-06-25"
-- Basic=Interval Interval-type=SE SE-point=Date
-- Date=YMD Year=Basic

R

Allternative value notation for the same abstract value:

R

pterval3 TIME ::= "1985-04-12/1985-06-25"
-- Basic=Interval Interval-type=SE SE-point=Date
-- Date=YMD Year=Basic

Altime interval of 2 years, 10 months, 15 days, 10 hours, 20 mfinutes and 30 seconds:

dfirationl DURATION ::= "P2Y10M15DT10H20M30S™
-- Basic=Interval Interval-type=D

Altime interval of 1 year and 6 months:

dyiration2 DURATION ::= "PlY6M"
-- Basic=Interval Interval-type=D

Altime interval of seventy-two hours;

dfiration3 DURATION ::= "PT72H"
-- Basic=Interval Interval-type=D

Altime interval of 1 year,2 months, 15 days and 12 hours, beginning on 12 April 1985 at 20 minutes past 23 hours:

hterval4 TIME ,::=/ "1985-04-12T23:20:00/P1Y2M15DT12H"
-~_Basic=Interval Interval-type=SD SE-point=Date-Time
-~ Date=YMD Year=Basic Time=HMS Local-or-UTC=L

R

Altime intefval of 1 year, 2 months, 15 days and 12 hours, ending on 12 April 1985 at 20 minutes past 23 hours:

\terval5 TIME ::= "P1Y2M15DT12H/1985-04-12T23:20:00"
-- Basic=Interval Interval-type=DE SE-point=Date-Time

R

0

Date=¥YMD YeareBagic—Time=HMS Local—orUFCaL
Date=y Culs

E.2 bis.5 Recurring interval
EXAMPLES

Fifteen recurrences of a time interval of 2 years, 10 months, 15 days, 10 hours, 20 minutes and 30 seconds:

rec-intl TIME ::= "R15/P2Y10M15DT10H20M30S"
-- Basic=Rec-Interval Recurrence=Unlimited Interval-type=D
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An unbounded number of recurrences of a time interval of 2 years, 15 days, 10 hours, 20 minutes and 30 seconds:

rec-int2 TIME ::= "R/P2Y15DT10H20M30S™"
-- Basic=Rec-Interval Recurrence=Unlimited Interval-type=D

Two recurrences of a time interval of 1 year and 6 months:

rec-int3 TIME ::= "R2/P1Y6M"
-- Basic=Rec-Interval Recurrence=Unlimited Interval-type=D

An unbounded number of occurrences of a time interval of 1 year, 2 months, 15 days and 12 hours of which the last
occurrence ends at 12 April 1985 at 20 minutes and 50 seconds past 23 hours:

rec-int4 TIME ::= "R/P1Y2M15DT12H/1985-04-12T23:20:50"

-- Basic=Rec-Interval Recurrence=Unlimited Interval-type=DE
-- SE-point=Date-Time Date=YMD Year=Basic Time=HMS

-- Local-or-UTC=L

B) New clause E.4.8

2
Isert new clause E.4.8 after clause E.4.7 as follows:
E
c

4.8 Examples of subtyping the time type are present in 34 bis.4, and several useful/settings are given in the
mments in E.2 bis. Additional examples follow, with comments. Note that all examples of subtyping can also be
applied to the useful time types, but will only select abstract values that are already present in those types. The main use
of this notation is to provide variations on the useful time types.

EXAMPLES

My-Date ::= TIME
(SETTINGS "Basic=Date Year=Basic Date=YD")
-- A date type that uses years and days

My-Datel ::= TIME
(SETTINGS "Basic=Date Year=Basic /Date=YD")
("2000-001" .. < "2011-001")

-- A date type that uses years adnd days restricted to the
-- period from the 1st Jan.(AD 2000 to Dec. 31st AD 2010, inclusive.

My-Date2 ::

TIME

("2000-001" .. < "201L=001")

-- The same date type€ as My-Datel, but this is probably less
-- clear to a human user. It relies on the property settings
-- being deduced-from the value notation (see Annex G ter).

My-Illegal-Date ::= TIME

("1500-00f .. < "2011-00")

-- The Ilower bound is a proleptic date, and the upper bound
-- is.a\basic date, so they do not have the same properties,
-- angd this is illegal.

My-time-of-day-1 ::= TIME

(SETTINGS "Basic=Time Time=HMS Local-or-UTC=L

Midnight=Start")

-- This is the same as TIME-OF-DAY, but midnight at the end of
-- the day is excluded, with the only midnight being represented
-- by the value notation "00:00:00".

My=—time=of=day=2—"="TIME
(SETTINGS "Basic=Time Time=HMS Local-or-UTC=L
Midnight=End")
-- This is the same as TIME-OF-DAY, but midnight at the start of
-- the day is excluded, with the only midnight being represented
-- by the value notation "24:00:00".

My-time-of-day-3 ::= TIME
(SETTINGS "Basic=Time Time=HMS Local-or-UTC=Z")
-- This is the same as TIME-OF-DAY, but the time is UTC, not
-- local time.
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24) New Annexes G bis and G ter

Insert new Annexes G bis and G ter as follows:

Annex G bis

Tutorial annex on the TIME type

G| bis.1.3 With the introduction of time types to support the 2004 yetsion of ISO 8601, it was recognized that a primal

time type (TIME) was needed, but that a number of commonly useful time types (DATE, TIME-OF-DAY, DATE-TIME al

DYRATION), defined as subsets of the basic TIME type (using th€ ASN.1 subtype notation), were needed. A decision w

taken to call these "Useful time types", and to give them./names that were all upper case, in order to minimi

backwards compatibility problems, as they are new reserved words. They all have distinct UNIVERSAL class tags th

aif distinct from the tag of the TIME type (to enable @ptimized BER encodings), and are all listed under the producti
u

Al

iltinType" (see 16.2).

QG bis.2 1SO 8601 key concepts

QG bis.2.1 ISO 8601 provides the definitive reference for identification of instants of time and for their charact
rgpresentation. It forms the basis for the specification of the ASN.1 TIME type, both in terms of time-related concep
anld in terms of actual representations used in ASN.1 value notation and in the Basic Encoding Rules (BER).

bis.2.2 ISO 8601 is based-entirely on the Gregorian calendar introduced in 1582, together with the so-call
proleptic Gregorian caleridar that extends the Gregorian calendar sequentially backwards in time from 1582, using t
n¢rmal rules for the definition of common (non-leap) years and leap years. There is in general no easy way to determi
afdate AD or BC usingthe Julian calendar from a date specified using the proleptic Gregorian calendar, but in particul
year 1 AD_iS\roughly (but not exactly) in alignment with year 1 proleptic Gregorian, and the year 1 BC (t
preceding yeat)-is roughly (but not exactly) in alignment with year 0 proleptic Gregorian.

time-s€ale’ consists of an ordered set of marks on the time axis. Each mark represents a time point (an instant of time).

bis.2.3 Key definitions and concepts in ISO 8601 include the concept of multiple time-scales for the time axis. Ea¢

T,
to

ry
nd

as
e
at

n

bis2.4 Three main time-scales are defined in ISO 8601

G bis.2.4.1 The first is called the calendar date time-scale. This has marks corresponding to calendar years, calendar

months, and the ordinal number of a day within its calendar month (days are numbered 01 to 28, 29, 30 or 3
depending on the month).

1’

G bis.2.4.2 The second is called the ordinal date time-scale. This has marks corresponding to calendar years, and the
ordinal number of a day within its calendar year (days are numbered 001 for Jan. Ist to 365 or 366, depending on the

year).
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G bis.2.4.3 The third is called the week date time-scale. This has marks corresponding to calendar years, the ordinal
number of a week within that calendar year, and the ordinal number of a day within that week (with day 1 being
Monday). Weeks are numbered 01 to 52 or 53 (depending on the year), with week 01 being defined as the week
containing Jan. 4th, and the last week of the previous year being defined as the previous week to that (which is why
some years contain 53 weeks).

G bis.2.5 Between the day marks on each time-scale are hour, minute, and second marks. However, the time axis is a
continuum of instants of time, and all three of the time-scales also contain marks that are everywhere dense on the time
axis.

NOTE — Another way of expressing this is to say that between any two marks there are infinitely more other marks, each
identifying a decimal fraction of a second to arbitrarily large accuracy.

({bis.2.6 A variation on the calendar date {ime-scale 1s a time-scale in which seconds are not represented, but betwepn
edch minute time point are infinitely more other marks representing decimal fractions of that minute to arbitrarily~large
agcuracy. The same is true for decimal fractions of an hour.

NOTE - There is no concept in ISO 8601 of specifying a time point using decimal fractions of a day or any largenunit of tin]
although decimal fractions of a year, a month, a week or a day can be used in specifying a duration.

o

QG bis.2.7 Because the rational number 1/60 does not have a terminating decimal representation, thetre are some time
points on the time-scale using seconds that cannot be expressed as time points on the time-scale ‘using fractions off a
miinute, in any finite representation.
G
d

bis.2.8 Similarly, it is not possible to identify which mark for a day on one time-scalejcorresponds to the mark foi a
y on a different time-scale, without knowledge of which years are leap years. A similar problem arises with leap
sqconds with the identification of time intervals using scales based on a start point.dnd an end point, or on a start point
arpd a duration (in seconds, say), or on a duration and an end point.

QG bis.2.9 1SO 8601 also recognizes the concept of identification of marks/with varying accuracy. Thus on any given
tiﬁe-scale there can be different marks at the same time point, one specifying’it as (for example) 3.100 seconds and the
other specifying it as 3.1 seconds.

NOTE - In earlier ASN.1 work on time types (UTCTime and GeneralizedTime), the issue of having separate abstract values for
the same time point expressed with different accuracies was not addressed. In the case of the TIME type, marks on the time axis
that have different accuracy, but that are placed at the same time point, are firmly identified as distinct abstract values. Thus pn
abstract value that might be represented by 3.100 is distinct fr0m one that might be represented by 3.1, and may carry differgnt
application semantics.

G| bis.2.10 Control of the accuracy used, and of some-other aspects of ISO 8601, is stated in ISO 8601 to be "by mutyal
agreement". In general, where ISO 8601 identifies-arcas requiring mutual agreement, notations are provided in ASN.1
r an application designer to specify in the ASN¥Itype definition the mutual agreements that are to be assumed. Thisl|is
ne by selecting subsets of the multiple infinities of abstract values in the TIME type, using time properties associatgd
wiith each time abstract value.

e

G| bis.2.11 ISO 8601 recognizes the concept of time difference. This is the difference between local time and UTC fof a
particular World Time Zone. There_is no international authority for agreement on or recording of time differences flor
d‘}i‘ferent World Time Zones. This’is a matter for local administrations, although HM Nautical Almanac Office (UK)

empts to maintain an authoritative record of currently assigned time differences for all parts of the world. As at 2005,
e differences in the range —12 to +14 have been defined by various local administrations. To allow for possihle
fyture changes, ASN. l-supports time differences in the range —15 to +16 (only).

Lo

({ bis.3 Abstract-values of the TIME type

G bis.3.1 Each mark on each time-scale, with each accuracy, is identified as a distinct abstract value of the TIME tyy]
arjd thusthas a distinct ASN.1 value notation and distinct encodings in all ASN.1 Encoding Rules.

o

G bis.3.2 ISO 8601 is predominantly concerned with the identification of time points, but distinguishes betwegn

distinct abstract values in the TIME type.

G bis.3.3 Within the identification of time of day, local time or UTC or both can be used. Again, these different
identifications produce distinct and unrelated abstract values because of the different time-scales that are being used
(and will generally carry different application semantics).
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G bis.3.4 Another feature of ISO 8601 is the identification of time intervals using either a start and end point (which
can be identified using any of the various time-scales), a duration, or a duration with either a start or an end point.
Again, these provide four main sets of abstract values that are distinct from abstract values representing time points, but
with many subsets of those main sets of time intervals, depending on the abstract values used in the specification of the
start and end point of the time interval, or the time components used in specifying a duration.

NOTE — In ASN.1, it is not possible to use different time-scales for the start point and end point of a time interval. This is for
simplicity of specification, and is not expected to be a problem for application designers.

G bis.3.5 Finally, ISO 8601 has the concept of specifying a recurring time interval. Recurring time intervals map into
abstract values that are distinct from those representing time intervals and time points.

bis.4.1 It is possible to identify sets of time abstract values that have common time properties. Some time preperties
(such as whether it is a time point, a time interval, or a recurring time interval) apply to all time abstract values: Other
time properties, such as whether a time interval is expressed as a start point and a duration, or by a duration-and an end
point (for example), apply only to time abstract values that are time intervals. Similarly, the time property indicatihg
whether a time abstract value represents local time, UTC or both, applies only to time abstract values'with at least ohe
c¢mponent related to time-of-day.

G| bis.4.2 Clause 34 bis.2 and Table 5 bis specify the complete set of time properties that can\be associated with a timhe
abstract value, and the possible settings for each of those time properties. The setting of a time property can be used [in
the subtype notation to select subsets of the TIME type, all of whose abstract values have the same setting for a given
tine property.
NOTE — The term "setting of a time property" rather than "value of a time property"Gsyused to avoid confusion with the use jof
"value" in the term "abstract value".

bis.4.3 The presence of some time properties on a time abstract value i§ dependent on the setting of other time
piloperties, as outlined above.

bis.4.4 In the subtype notation, abstract values of the TIME typetare specified using a list of time property and setting
pairs. There are restrictions on the combinations of time properties’and settings that can be specified (see 47.10.6), but
order of the property and setting pairs does not matter(biit see G bis.4.5). An abstract value of the TIME typelis
luded in the subtype if and only if it has the specified §etting for all the listed properties that are applicable to it. As
ugual, it is an illegal ASN.1 specification if the resultinlg set of abstract values assigned to a type reference is empjty

bis.4.5 To provide clarity for human readersy and to avoid errors, it is recommended, but not required, that the order
specification of property and setting pairsproceeds from major properties (such as "Basic=Date-Time") to more
d¢tailed properties (such as "TIME=HMS"). This would generally mean a specification of time property and setting pajrs
the order of Table 5 bis. This convention is used in all examples in this Recommendation | International Standard (spe
34 bis.4, E.2 bis and E.4.8).

bis.4.6 It is important for inferval specification, and for subtyping using value ranges, to have an order relationship
ol the abstract values of the TIME type. In general, there is an order relationship between abstract values representing
time points (based on their position on the time axis) if, and only if, they all have the same time property setting
Similarly, the number-of'seconds between two time point abstract values can in general only be determined if they haye
the same property(scttings. This means that time points used in some of the subtype notations and in interval
sfecification are tequired to have the same property settings. An order relationship is defined for durations only if they
have the sameaccuracy and differ only in a single time component (see 47.11).

w1

Q bis.5 Value notation

G bis5.1 The value notation (and encoding) for an abstract value depends on its associated time properties and th¢ir
settings. The value notation is specified in 34 bis.3.

G bis.5.2 ISO 8601 in general specifies two separate (character-based) representations, called a basic format and an
extended format, for identifying marks in a time-scale.

G bis.5.3 In general, the basic format is a simple string of digits, with non-digit separators (such as a decimal separator)
only where needed to provide unambiguous representations within commonly useful subsets of the abstract values
implied by ISO 8601. This format is not used by ASN.1 value notation.

NOTE - For example, in the basic format, the string 2020 represents both the year 2020 and also the time 8:20 pm.
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