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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further mainten
déscribed in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeedg
different types of ISO documents should be noted. This document was drafted in acegrdance]
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itorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

tention is drawn to the possibility that some of the elements of this document/may be the 5
itent rights. ISO shall not be held responsible for identifying any or all such patent rights. I
y patent rights identified during the development of the document wilble'in the Introductid
the ISO list of patent declarations received (see www.iso.org/patents).

hy trade name used in this document is information given for the\convenience of users and
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pressions related to conformity assessment, as well:as' information about ISO's adheren
orld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see
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his document was prepared by Technical Gommittee ISO/TC 154, Processes, data elem
cuments in commerce, industry and administration.

his first edition of ISO 8601-2, togetherwith ISO 8601-1, cancels and replaces ISO 8601:20
is been technically revised.

he main changes compared to [SO-8601:2004 are as follows:

addition of standard representations for concepts not previously supported, such as negatij
qualification, sets, seasons, extended time intervals, selections, grouped units, repeating
profiles.

list of all parts irrthe [SO 8601 series can be found on the ISO website.
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Introduction

The purpose of this document is to provide a set of date and time format representations for information
interchange beyond those supported by ISO 8601-1.

There are various concepts and representations that many applications find useful not supported by
ISO 8601-1, including:

— negative values for time scale components;

— qualjfication of expressions and time scale components;

— setrgpresentation of date and time expressions;

— seasfns;

— timelintervals with open or unknown starts or ends;

— expression of movable days through date and time selection;

— datefand time expressions without digit length limits; and

— profiles for specifying feature support amongst ISO 8601 (all parts)features.

Such confcepts are often represented according to various ad-hoc ¢onventions; this document aims fo
provide 4 standard syntax for their representation.

The extpnded representations allow unambiguous intekpretation, enforce the confidence [of
interoperability and minimize the risk of misinterpretation$’and their consequences.

viii © IS0 2019 - All rights reserved
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Date and time — Representations for information
interchange —

Part 2:

xtensions
1{ Scope
This document specifies additional representations of dates of the Gregorian calendar and tinjes based
om the 24-hour clock that extend the basic rules and composite elements of those defined in ISP 8601-1.
These representations are specified as character strings for use in information interchange.|It is also
applicable for representing times and time shifts based on Coordinated Udiversal Time (UTC)
These extensions include:
— uncertain or approximate dates, or dates with portions unspegified;
— extended time intervals;
— divisions of a year;
— sets and choices of calendar dates;
— grouped time scale units;
— repeatrules for recurring time intervals; and
— date and time arithmetic.
This document excludes the representation of date elements from non-Gregorian calendars,|or times
not from the 24-hour clock. This document does not address character encoding of representations
specified in this document.
2| Normative references
The following doguments are referred to in the text in such a way that some or all of theif content
canstitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.
[0 8601:1:2019, Date and time — Representation for information interchange — Part 1: Basic riiles

3

Terms, definitions, symbols and abbreviated terms

For the purposes of this document, the terms and definitions given in ISO 8601-1 and the following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

©

ISO 2019 - All rights reserved
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3.1 Terms and definitions

3.1.1 Basic concepts

3.1.11

approximate date

calendar

date which is an estimate whose value is asserted to be possibly correct

Note 1 to entry: The degree of confidence in approximation depends on the application.

3.1.1.2
uncertai
calendar

3.1.1.3
date wit
calendar

Note 1 to
unstated
unknown

3.1.1.4
dubious
not to be

3.1.1.5
qualifica
symbol t

EXAMPLH

3.1.1.6
movable

repeated]ly occurring day in a calendar thatis’represented by criteria set by one or more selection rul

(3.1.2.6),

EXAMPLH
in Novem

EXAMPLH
Thursday;

EXAMPLH
movable ¢

Note 1 to
indicate t

n date
date whose source is considered dubious (3.1.1.4)

h unspecified part
date of which a part is unstated

because it has not (yet) been assigned (it can be assigned in the future), ox because it is classified
or for any other reason.

relied upon

ition symbol
hat indicates certain qualification to a value it applies to

The symbol [?] indicates that the value it applies to is uncertain.

day

but does not always resolve to a\fixed calendar day in every repeating cycle

1  Thanksgiving Day in the'U:S. and Canada are considered movable days, set to the fourth Thursd
ber and the second Monday-in-October, respectively.

2 First Day of Summer (sumardagurinn fyrsti) in Iceland is considered a movable day, set to the fiy
after April 18th.

3  Father’sDay is celebrated on the third Sunday in June in North America and is considered|
ay.

entry: The'Selection of this term pays homage to the phrase "movable feast"” used in some calendars
he rule#based determination of annual events.

entry: The unstated part can be year, year and month, month, month and day)or year and day. It|i

to

3.1.1.7

negative duration

duration

in the reverse direction to the proceeding time scale

3.1.2 Feature description

3.1.2.1
feature

single function or group of functions

© ISO 2019 - All rights reserved
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3.1.2.2
conformity level
value assigned to a subset of features (3.1.2.1) within a profile (3.1.2.3)

Note 1 to entry: A profile may refer to these conformity levels to facilitate the specification of conformance to the

profile.

3.1.2.3
profile
subset of features (3.1.2.1) described in a standard or a set of standards

specified in a standard or family of standards in a manner relevant to that community.

lepels (3.1.2.2).

Note 3 to entry: The term “profile” is used in this document with the specific definition (including
given here, despite its various meanings in other contexts.

3/1.2.4
190 8601 profile
profile (3.1.2.3) whose base standard is the ISO 8601 series

3{1.2.5
r¢peatrule

miatching instants (3.1.2.9)

3/1.2.6
s¢lection rule
ruyle specifying restrictions on the valuie of a time scale component

3{1.2.7
re¢peat cycle

rgpeating instants

3{1.2.8
eligible time intérval
time interval eligible for matching using selection rules (3.1.2.6)

3{1.2.9
matchinginstants

ampdAulfils criteria set by specified selection rules (3.1.2.6)

Note 1 to entry: A community may develop a profile to describe how to carry out functions or appl

sgt of eligible time intervals (3.1.2.8) and selection.rules (3.1.2.6) that allows computation o

sdt of repeating instants, calculated by a specified start instant and specified duration gap bet

sdt of instants, computed by a repeat rule (3.1.2.5), that belongs within eligible time intervals

Iy features

Note 2 to entry: A profile often describes what features are to be supported and how to dpply thosq features.
In| cases where multiple methods are allowed for a required feature, a profile may seléct.a single npethod. In
cdses where a particular function allows different interpretations, a profile may selecta single interpretation or
piovide clarification. A profile may list out features that need not be supported. It may specify several donformity

he notes)

f a set of

ween the

(3.1.2.8)

3.1.2.10
date time formula
expression that specifies modification of a date and time expression with a duration

3.1.2.11
durational unit
time scale component that composes the duration date and time representation

3.1.2.12
grouped time scale unit
time scale unit composed of a duration expressed by one or more durational units (3.1.2.11)

© IS0 2019 - All rights reserved
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equation of time
difference between mean solar time and apparent solar time, which varies with time within a

calendar

year

Note 1 to entry: A clock is a type of device that measures mean solar time; a sundial is a type of device that

measures

apparent solar time.

3.1.3 Seasons

3.1.3.1
season
time intq

(3.1.3.2),

Note 1 to
such as th

3.1.3.2
spring
season (3

3.1.3.3
summer
season (3

3.1.34
autumn
season (3

3.1.3.5
winter
season (3

3.2 Sy

3.2.1 (

Represer
[SO 8601

3.2.2 1

c(feat)

rval resulting from the common division of a calendar year into four time intervals,spri

summer (3.1.3.3), autumn (3.1.3.4) or winter (3.1.3.5)

e difference between the northern or southern hemispheres.

.1.3.1) following winter (3.1.3.5) and preceding summer (3.1.3.3)

.1.3.1) following spring (3.1.3.2) and preceding autumn (3:13.4)

.1.3.1) following summer (3.1.3.3) and precedingwinter (3.1.3.5)

.1.3.1) following autumn (3.1.3.4) and preceding spring (3.1.3.2)

mbols and abbreviated ternis

feneral

tations and expressigns specified in this document make use of the symbols given
-1 and the following:

ime scale component symbols

the left side of a representation statement where "c" is a time scale component (e.

"year") and "feat" is a feature, for example "q" or "m" (see below)

entry: A single calendar date may represent different seasons depending on local customs or locatig

19

nl

i1

A

yearE

monthE

weekE

dayE

daykE

time scale component calendar year in explicit form, specified in 1SO 8601-1:2019

4.3.2b)

time scale component calendar month in explicit form, specified in ISO 8601-
1:2019,4.3.3 b)

time scale component calendar week of year in explicit form, specified in ISO 8601-

1:2019, 4.3.4 b)

time scale component calendar day of month in explicit form, specified in ISO 8601-

1:2019, 4.3.5b)

time scale component calendar day of week in explicit form, specified in 4.3.3

© ISO 2019 - All rights reserved
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dayoE time scale component calendar day of year in explicit form, specified in 4.3.4

hourE time scale component hour in explicit form, specified in ISO 8601-1:2019, 4.3.8 b)

minE time scale component minute in explicit form, specified in ISO 8601-1:2019, 4.3.9 b)

secE time scale component second in explicit form, specified in [SO 8601-1:2019, 4.3.10 b)

decE time scale component decade (defined in ISO 8601-1:2019, 3.1.2.22) in explicit
form, specified in 4.3.5

cgntE time scale component century (defined in ISO 8601-1:2019, 3.1.2.23) inrexplicit
form, specified in 4.3.6

sgason the values 21 to 24 as specified in 4.8.1

ydivision the values 25 to 41 as specified in 4.8.1

s¢asonE the values 21 to 41 as specified in 4.8.1

eXpr i any date and time expression, where i is empty or.a-positive integer

intexpr a date and time expression accepted by the time interval representation a§ start or

datel

timel

timeE

d{E

di{sE
tifeE
tifdE

tipdE

positiveDuration

312.3 Composite component symbols

end as determined in ISO 8601-1:2019, 5.453.

date representation in impligitform, specified in ISO 8601-1:2019, 3.2.3 gs date
and dateX

time of day representation in implicit form, specified in ISO 8601-1:2019,|3.2.3 as
time and timeX

time of day representation in explicit form

date and time representation in explicit form

date-with shift representation in explicit form

date and time with shift representation in explicit form

time interval representation with a start and end in explicit form
time interval representation with a start in explicit form and duration

time interval representation with a duration and end in explicit form

representation of [duration] specified in ISO 8601-1:2019, 5.4.2 that contains only

timeUnits
groupUnit
group
groupDateTime

timelntervalE

© IS0 2019 - All rights reserved
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3.24

3.2.5

AA

negi

3.2.6

nmon

"Kll

HUH

Symbols used to represent time scale component features

qualified form for time scale components, as specified in 4.5
prefixed year, only used in accordance with requirements specified in 4.7.2
exponential form for time scale components, as specified in 4.7.3

significant digits form for time scale components, as specified in 4.4.3

ymbols used in date and time representations

IDesignator symbols used in date and time expressions

TMINUS form to allow TIMe Scale COMpPONENTts to accept negative integer values, as speciiig¢d
in4.4.1

symbol indicating that the token following this symbol is optional (may belomitted)
placeholder for a qualification modifier which applies to the time scale-component valug
the grouping digit pair, representing a two-digit integer that is.21)or greater

a positive integer

a positive or negative integer; equivalent to [!]["-"][i]

a minus sign represented by the character " to indicate a negative value

the calendar day of week designator, represented by the character "K", preceding a data
element which represents the ordinal number of a calendar day within a calendar week

the decade designator, represented by the character "[", preceding a data element which
represents the decade number

the century designatonr.represented by the character "C", preceding a data element whigh
represents the centutynumber

the calendar day of year designator, represented by the character "0", preceding a data
element whichtepresents the ordinal number of a calendar day within a calendar year

the suffix designator to represent years before year one (1), represented by the charactg¢r
"B", plaeed after the time scale components of calendar year, decade and century

the;exponent designator, represented by the character "E", preceding the component
which represents the exponential part of a time scale component value

the significant digit designator, represented by the character "S", preceding the compo-
nent which represents the number of significant digits of the time scale component value

the grouped time scale unit prefix designator, represented by the character "G", indicat-
ing that a grouping calculation applies to the subsequent time scale components until
encountering the corresponding suffix designator

the grouped time scale unit suffix designator, represented by the character "U", indicat-
ing that a grouping calculation applies to the preceding time scale components from the
corresponding prefix designator
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the instance designator, represented by the character "', indicating that a specific in-
stance is to be selected within the time scale component

e English

"F" the frequency designator, represented by the character "F", preceding the component
which represents the frequency part of a repeat rule

"L the selection prefix designator, represented by the character "L", preceding the compo-
nent which represents the selection part of a repeat rule until encountering the corre-
sponding suffix designator

"N the selection suffix designator, represented by the character "N", following the-¢¢mpo-
nent which represents the selection part of a repeat rule from the corresponding prefix
designator

" the unspecified digit, used within a date with unspecified part, represented by the char-
acter "X", indicating that the time scale component value of the specific digit it replaces is
unspecified

" the unspecified digit modifier, represented by the charactef?§*", indicating, wher| used
with the unspecified digit as "X*", that the entire time scale component value it applies to
is unspecified

" qualification modifier, represented by the charaeter"?", indicating that the time fcale
component value it applies to is uncertain

" qualification modifier, represented by the ¢haracter "~", indicating that the time(scale
component value it applies to is approximate

"%" qualification modifier, represented,by the character "%", indicating that the tim¢ scale
component value it applies to is both uncertain and approximate

"I'x indicating "on or before" valtie x if applied as a prefix to a time scale component

x'l." indicating "on or after\Value x if applied as a suffix to a time scale component

x'."y indicating "between.x and y" (inclusive) when applied between two time scale corIponents

NPTE1 The designator symbol "]" is assigned from its ordinal position being the tenth letter of t

alphabet.

NOTE 2  The designator symbols "G" and "U" are used to demarcate the "grouped time scale unit" fime scale

cdmponents as they-ave the initial letters of the words "group” and "unit".

312.7 Component symbols, representations and expressions

Throughout this document are statements of the form:

{component symbol)=(representation)

This means that the <component symbol> is assigned a representation <representation>, where the
<representation> describes accepted symbols.

EXAMPLE

The statement 'year(q) = [!][Q][YYYY]' means that the component symbol "year(q)" is

represented as "[!][Q][YYYY]", year(q) is the symbol for "qualified form for year", and "[!][Q][YYYY]" means the
string "YYYY" optionally preceded by a qualification character. Thus, for year 1985 and qualification character
'?', the representation [!][Q][YYYY], would result in the expression '1985' or '?1985".
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4 Extensions to time scale components and units

4.1 General

Units of time scales specified in ISO 8601-1 are extended according to rules specified in this clause.

Features described in this clause that apply to implicit forms (e.g., [datel]) shall only be used together
with the extended formats (where separators are placed between time scale components); these

features

4.2 Order of time scale units

This doc
scale uni
always g
than the

The relative order of commonly used time scale units is specified below, with thehigher listed entr

consider
— cale
— cale
— cale
— cale

— cale

— calenpdar day;

— cloc}
— cloc}
— cloc}
NOTE

multiple d
always be

4.3 Additional explicit forms

4.3.1 (

In ISO 864
This sub

shall not be used with the basic formats of the implicit forms.

I relative to other time scale units. For example, since a single calendar month has.2’durat
reater than a single unit of calendar day, the former is considered a higher order time scale ur
Jatter.

bd a higher order time scale unit than a lower listed entry:

dar century;
dar decade;
dar year;
dar month;

dar week;

hour;

minute;

second.

a higher order time scate’does not necessarily mean its duration can be expressed as an integ

f a lower order time scale-For example, a calendar month can have 28, 29, 30 or 31 days and cann|
expressed as an integecmultiple of a calendar week (7 days).

feneral

014, explicit forms of time scale components are used for the representation of duration on

hment refers to an "order" amongst time scale units, which is defined by the duration of a tirIe
i

n
it

er
ot

y.

flatise extends usage of explicit forms for the representation of date and time.

4.3.2 Value prefixing

Prefixing of the value with one or more "0"s (the number zero) to the integer [i] is allowed in the explicit
forms of time scale components.

EXAMPLE "IM','01M" and '0001M’ all describe the calendar month January.

4.3.3 Calendar day of week

The calendar day of week is represented below, as an extension to SO 8601-1:2019, 4.3.6:

Explicit:

8
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"K'
EXAMPLE '"1K' in explicit form expresses the week day Monday.

4.3.4 Calendar day of year

The calendar day of year is represented below, as an extension to ISO 8601-1:2019, 4.3.7:

Explicit:

LramM
LI ™~ 1
EXAMPLE '3500'" in explicit form expresses the ordinal day 350 of a year.

4{3.5 Decade

The decade is represented below as an extension to ISO 8601-1:2019, 4.3.11:
Explicit:

[0°7"]

EXAMPLE 2 '0]' in explicit form expresses the decade spanning.calendar years 0 to 9.

413.6 Century

The century is represented below as an extension todS0 8601-1:2019, 4.3.12:
Explicit:

[i["C"]

EXAMPLE 2 '0C'in explicit form ekxpresses the century spanning the calendar years 00 to 99.
4{4 Numerical extensions

4/4.1 Negative values

414.1.1 General

Certain time'scale components are allowed to accept a negative integer as their value. The
symbol isused in representations that accept a positive or negative integer.

negi = [']["-"][i]

EXAMPLE1 '196]'in explicit form expresses the decade of the 1960s, spanning the calendar years 196

EXAMPLE1  '16C'in explicit form exprésses the century of the 1600s, spanning the calendar years 16

0 to 1969.

0 to 1699.

following

In order to convert a time scale component to accept negative values, the following representation is used.

c(m) = [negi][c]

where

[c] isthe time scale component representation that accepts non-negative values only;

[m] isa feature label extending the time scale component [c] to accept negative values.
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This representation only applies to time scale components that describe a time scale unit.

EXAMPLE If "c" is the time scale component [yearE] in explicit form (see ISO 8601-1:2019, 4.3.2, b)), c(m)
means "calendar year accepting a negative value". The explicit year representation [i]["Y"] becomes [negi]["Y"]
when [i] is replaced with [negi], and expands to [!]["-"][i]["Y"], which accepts the representations [i]["Y"] or ["-"]
[i]["Y"]. In expressions of this representation, the value of [i] or ["-"][i] represents a non-zero integer whose value
identifies a calendar year.

4.4.1.2 Calendar year

I ISO 8/{\1 1 4. 1 pa | A=l J £ n ) o004 4l 1 1o
n QU ITL, d 1ITSALIVT LAITIIUdD yTdl LAIIIIUT DT TAPTITSSTU TUT UHT yTdl S "UUU L LT UUGIT n1S

subclausg removes that restriction.

The calepdar year is represented as follows, where a) and b) extend ISO 8601-1:2019, 4.3.2,'allowing
negative [values for years prior to year zero (0):

a) Impljcit:

year{m) = [!]["-"][year]

EXAMPLE1  '-1985'in implicit form expresses the calendar year -1985.
b) Expljcit:

yearf(m) = [!]["-"][yearE]
EXAMPLE 2  '-2018Y"in explicit form expresses the calendar yeat.-2018.

Whep a negative calendar year represents a date, the negative value is to represent the number pf
year$ prior to year zero (0) (year zero is expressed as ‘0000 in implicit form and '0Y" in explicit forr]:).

EXAMPLE 3  The year immediately preceding yearszero (0) is expressed as '-0001' in implicit form apd

"-1Y" {n explicit form.

4.4.1.3 | Calendar week of year

The calefpdar week of year is represented.as follows extending ISO 8601-1:2019, 4.3.4:

Explicit:
weekE(m) = [!]["-"][weeKE]

When a hegative calendar\week of year represents a date, the negative value expresses the numbpr
of weekq counting in reverse from the end of the calendar year, where the last week of the year [is
represented by the infeger value '-1'.

EXAMPLH -3W/ gxpresses the third last week of the year.

4.4.1.4 |Calendar day of month

The calendar day of month is represented as follows extending ISO 8601-1:2019, 4.3.5:
Explicit:
dayE(m) = [!]["-"][dayE]

When a negative calendar day of month represents a date, the negative value expresses the number
of days counting in reverse from the end of the calendar month, where the last day of the month is
represented by the integer value '-1'.

EXAMPLE "-5D' represents the fifth last day of the month.
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4.4.1.5 Calendar day of year
The calendar day of year is represented as follows extending 4.3.4:
Explicit:

dayoE(m) = [!]["-"][dayoE]

When a negative calendar day of year represents a date, the negative value expresses the number of

days counting in reverse from the end of the calendar year, where the last day of the year is represented
b“ the integer value '-1'

EXAMPLE1 '-70'represents the seventh last day of the calendar year, which is always Decembei25¢h.

EXAMPLE 2 '-3060' represents February 29th for a leap year and February 28th otherwise,

4/4.1.6 Calendar year before year one (1)

The calendar year before year one (1) is represented as follows:

Explicit:

[yearE]["B"]

EXAMPLE1  '1YB'the first year before year one (1), equivalent tothe effect of '0Y".

EXAMPLE 2 '12YB' the twelfth year before year one (1), equivalent to the effect of -11Y".

4/4.1.7 Calendar decade before year one (1)

The calendar decade before year one (1) extends the calendar decade’s implicit form (spg¢cified in
10 8601-1:2019, 4.3.11) and its explicit form (Specified in 4.3.5) to accept negative values. It |dentifies
a decade consisting of all ten years identified by the provided digits with an additional digit agpended.

In| implicit form, the calendar decade before year one (1) is specified by a three-digit negativg integer.
There is no digit limitation in expli€it-form.

The respective forms are represented as follows:

a) Implicit:

dec(m) = [!]["-"][de¢}

EXAMPLE 1 ~"=019" in implicit form expresses the years -199 through -190.
b] Explicit:

decEfm) = [!]["-"][decE]

EXAMPLE 2 '-12]"in explicit form expresses the years -129 through -120.

EXAMPLE 3  The "negative zero decade" is identified by -000' in implicit form ('-0]' in explicit form),
which expresses year -9 through year zero (0).

NOTE Zero decade and negative zero decade are not the same decade. They overlap; both include year zero (0).

4.4.1.8 Calendar century before year one (1)

The calendar century before year one (1) extends the calendar century’s implicit form (specified in
[SO 8601-1:2019, 4.3.2) and its explicit form (specified in 4.3.6) to accept negative values. It identifies
a century consisting of all 100 years identified by those digits with an additional two digits appended.

In implicit form, the calendar decade before year one (1) is specified by a two-digit negative integer.
There is no digit limitation in explicit form.
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The respective forms are represented as follows:
a) Implicit:

cent(m) = [!]["-"][cent]

EXAMPLE1  '-19'in implicit form expresses the years -1999 through -1900.
b) Explicit:

centE(m) = [!]["-"][centE]

EXAMPLE 2 '-12C'in explicit form expresses the years -1299 through -1200.

EXAMPLE 3  The "negative zero century" is identified by '-00" in implicit form ('-0C' in explicit form),
which expresses year -99 through year zero (0).

NOTE Zero century and negative zero century are not the same century. They overlap; doth include yepr
zero (0).

4.4.1.9 |Duration

A duratign in the reverse direction, called a "negative duration” in this doeument, can be expressé¢d
using the following representation based on the [duration] representatipn‘specified in ISO 8601-1:2019,
5.5.2. In this case, all time scale components within the duration representation shall be positive.

duration(m) = [!]["-"][positiveDuration]
where [plositiveDuration] is the representation of a positive duration.

EXAMPLH1 '-P100D' in date represents the duration of 100 days in the reverse direction. The duratipn
formula '§365D - P100D' results in 'P265D".

EXAMPLH2 '-P1Y3D'in date represents the duration of one year and three days in the reverse direction. The
duration formula 'P5Y6D - P1Y3D' results in 'P4Y3D*

4.4.2 Exponential values

In some |cases, the representation «@fa value scale is more important than the need for accuragy.
The following representation is used for a value that accepts an exponential value. This mechanisim
originatgs from Library of Congress EDTF.

exp F [significand]["Ey[exponent]
where
[significand]\is’an integer value of representation [negi];

[exppneht] is an integer value of representation [i];

[exp provides the resulting value of raising the [significand] (a positive or negative inte-
ger) to the [exponent] (a positive integer used as a power of 10).

EXAMPLE 1  '3E3' (the value 3 x 103 =3 000).
EXAMPLE 2 '-82E9' (the value -82 x 109 =-82 000 000 000).

A time scale component that accepts unbounded integers (such as calendar year), or is used to describe
duration (such as calendar month), can be converted to accept an exponential value using the following
representation, where c denotes a time scale component.

c(e) = [c], where the representation of [i] is replaced with [exp]

where
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[c] indicates the time scale component representation;

[e] indicates that the time scale component accepts exponential values.

EXAMPLE 3  If "c" is the time scale component yearE in explicit form, c(e) means "calendar year accepting an
exponential value". The explicit year representation [i]["Y"] becomes [exp]["Y"] when [i] is replaced with [exp],
and expands to [significand]["E"][exponent]["Y"] and finally [negi]["E"][i]["Y"]. In this representation, the value
of [exp] represents a calendar year. '3E8Y' is an expression accepted by this representation.

4.4.3 Significant digits

When a value assigned to a time scale component is large enough, it is often useful to compact the value
expression by expressing the precision of the value using the representation as follows. This m¢chanism
otiginates from Library of Congress EDTF.

sig = [value]["S"][precision]

where

[value] is an integer value that describes the estimated valueyrepresented as [negi];

[precision] is the number of significant digits counting from the Ieftmost end of [value], describ-
ing the precision of the value, represented as [i];

[sig] provides a representation of an estimated value within a value range of specified
precision.

EXAMPLE 1 '1230S2', a value between 1200 and 1299,estimated to be 1230.
EXAMPLE 2  '3141592653S4', a value between 3141000000 and 3141999999, estimated to be 3141592653.
EXAMPLE 3  '271828E5S6', a value between 27182800000 and 27182899999, estimated to be 27182800000.

Altime scale component that accepts unbounded integers (such as calendar year), or is used to|describe
dyiration (such as calendar month),;i§.allowed to accept a value with specified significant digits using
tHe following representation.

c(s) = [c], where the representation of [i] is replaced with [sig]

where

[c] indicates thetime scale component representation;

[s] indicates’that the time scale component allows significant digits.

EXAMPLE& ) 'If "c" is the time scale component yearE in explicit form, c(s) means "calendar year a¢cepting a
vdlue with significant digits". The explicit year representation [i]["Y"] becomes [sig]["Y"] when [i] i§ replaced
with{sig], and expands to [value]["S"][precision]["Y"] and finally [negi]["S"][i]["Y"]. In this expressign, [value]
dgseribes the estimated calendar year, [precision] describes the number of digits with precision,|and [sig]
describes the specitied value range. 663311053Y 1S an eXpression accepted by this representation.

4.5 Qualification of uncertainty and approximation

This subclause extends time scale components to accept qualification of uncertainty and approximation
of their values.

The implicit forms (the "implied form" and "extended form" as described in ISO 8601-1:2019, 4.3) and
explicit form (described in 4.3 and ISO 8601-1:2019, 4.3) of time scale components are extended with a
qualifying symbol, namely, ["?"], ["~"] or ["%"] (see 3.2.6), according to the following representations:

Implicit:
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c(q) = [IQ]lc]
Explicit:
c(q) = [i][1][Q][symbol(c]]
where [symbol(c)] is the designated symbol for the time scale component.

EXAMPLE If ¢ is the timescale component "year"”, [symbol(c)] is the symbol for the year time scale
component — the designated symbol ["Y"]. If the qualification character is ["?"] and [i] is the value '12', then the
representation [i][Q][!][symbol(c)] would accept the expressions '12?Y" or '12Y".

4.6 Urnspecified digits

4.6.1 (General

The unspecified value character "X" is used to indicate unspecified digits or values in time scdle
compongnts.

4.6.2 Unspecified time component value in explicit forms
In explicit forms of time scale components,
— the unspecified value character followed by a "*" ("X*") indicatesthat the entire value is unspecified;

— the Unspecified value character "X" is used as a replacement.for any digit in a time scale componept
valug to indicate that the digit is unspecified.

EXAMPLH1 '195XY' expresses an unspecified calendar yearinthe 1950s.
EXAMPLH2 '1390YXXM' expresses a two-digit calendarmonth in 1390.

EXAMPLH3  '2052Y1MX*D’' expresses some calendar day in January 2052.
EXAMPLH4  'XXXYX*MXD'expresses a one-digit'calendar day of a calendar month in a three-digit calendar year.

EXAMPLHS5  'X*Y12M28D' expresses December 28th of an unspecified calendar year.

4.6.3 Unspecified time component digits in implicit forms

In implic]t forms of time scale/components, the unspecified value character can be used as a replacement
for any dlgitin a time scale €omponent to indicate that the digit is unspecified. To indicate that the entife
component is unspecified,-the unspecified value character replaces every digit of that component.

EXAMPLH1 '199X%expresses an unspecified calendar year in the 1990s.
EXAMPLH2 '1999-XX' expresses some calendar month in 1999.

EXAMPLH 3~ “'1999-01-XX' expresses some calendar day in January 1999.

EXAMPLE 4  'XXXX-01-01' expresses January 1st of an unspecified four-digit calendar year.
4.7 Expanded calendar year

4.7.1 General
ISO 8601-1:2019, 5.2.2.3 allows the value of the calendar year time scale component to exceed four

digits (a year after 9999 or before -9999). However, this is allowed only by mutual agreement of the
communicating parties. This subclause addresses this specific limitation.
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7.2 Letter-prefixed calendar year

An alternative time scale component for calendar year, not requiring mutual consent, is provided here
as a substitute for the [year] time scale component defined in ISO 8601-1:2019, 3.2.2. It should be used
only for dates that include the calendar year only, and only for years later than 9999 or earlier than
-9999 (otherwise the representation provided in ISO 8601-1 should be used).

The character "Y" can be used to prefix a string to signify that the element is a calendar year. This time
scale component is denoted as [year(p)].

[ryn

EJ

EJ

n¢

EJ

EJ

£ 1L 21
JEA P = L 1 IMEsl

KAMPLE1  'Y1700000002' represents a positive calendar year 1700000002.
KAMPLE 2 'Y-1700000002' represents a negative calendar year -1700000002.

7.3 Exponential calendar year

ne method of 4.4.2 can be used for representing a year whose value scale-is’'more important
bed for accuracy in conjunction with 4.7.2. This time scale component isidenoted as [year(e)]|

year(e) = ["Y"][negi]["E"][i]
{AMPLE1  'Y17E7' (the calendar year 17 x 107 = 170000000).

KAMPLE 2 'Y-17E7' (the calendar year -17 x 107 = -170000000).

7.4 Significant digits

he method of 4.4.3 can be applied to the year tinie’'scale component in conjunction with 4.7.2
7.3. This time scale component is denoted as-fyear(s)].

he following are acceptable methods to express a calendar year in significant digit represent
Four-digit year that accepts significant digits:

[year(s)]

EXAMPLE 1 '"1950S2', some year between 1900 and 1999, estimated to be 1950.

Year longer than four digits that is expressed as letter-prefixed and accepts significant dig

[year(p, s)]
EXAMPLE 2 'Y171010000S3’, some year between 171010000 and 171010999, estimated to be 1]

Year that'is expressed in exponential form and accepts significant digits:

lyear(p, e, s)]

than the

s well as

htion:

its:

11010000.

EXAMPLE3 'YQQQQEZSQ', some-vear bat‘_;\vrnan 338000 and QQQQQQ’ nst:rnatnd to bn 338800

Ty T+ =

4.8 Sub-year groupings

4.

8.1 Listing of seasons and common sub-year groupings

A sub-year grouping, which is a method of grouping time scale components of a lower order than the
year time scale, can be represented as the following values:

— 21 Spring (independent of location)

— 22 Summer (independent of location)

©
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— 23 Autumn (independent of location)
— 24 Winter (independent of location)
— 25 Spring — Northern Hemisphere
— 26 Summer — Northern Hemisphere
— 27 Autumn — Northern Hemisphere

— 28 Winter — Northern Hemisphere

— 29 Spring — Southern Hemisphere

— 30 Simmer — Southern Hemisphere

— 31 Aptumn — Southern Hemisphere

— 32 Winter — Southern Hemisphere

— 33 Qparter 1 (3 months in duration)

— 34 Quarter 2 (3 months in duration)

— 35 Qparter 3 (3 months in duration)

— 36 Quarter 4 (3 months in duration)

— 37 Qpadrimester 1 (4 months in duration)
— 38 Quadrimester 2 (4 months in duration)
— 39 Quadrimester 3 (4 months in duration)
— 40 Se¢mestral 1 (6 months in duration)

— 41 Se¢mestral 2 (6 months in duration)

The valugs '21' to '24' indicates a sub-year grouping as seasons, independent of the occurring locatior.

4.8.2 (roupings represented-as-time scale components
The follojving time scale compenents are used to represent valid ranges of the values in 4.8.1.
a) Impljcit, basic sub-year groupings:
seaspn = [AA], where the range is [21] to [24]
b) Impljcit, advanced sub-year groupings:

ydivlsien = [AA], where the range is [21] to [41]

c) Explicit, sub-year groupings:

seasonE = [i]["A"], where [i] is in the range from 21 to 41

4.8.3 Groupings represented as months

In a year-and-month expression (e.g. ISO 8601-1:2019, 5.2.2.2), the calendar month component is
extended to accept values specified in 4.8.1 (in addition to calendar month values) to signify sub-year
groupings.
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In these representations the month time scale component, [month], is replaced with [season] or
[ydivision].

a) Basicseasons in the month time scale component:

[year]["-"][season]

EXAMPLE1  '2001-21' expresses "Spring of 2001".

b) Hemispheric seasons and typical divisions in the month time scale component:

[year]["-"[[ydivision]
EXAMPLE 2 '2001-34' expresses "second quarter of 2001".

5[ Grouped time scale units

1 General

time scale unit can be replaced by a "grouped unit" as described in this clause, hased on

5
This clause is a generalization of sub-year groupings described in 4.8.
A
CalConnect CC 18011, Clause 5, "Grouped time scale units".

5|2 Unit definition

Algrouped time scale unit ("grouped unit") defines a time scale unit that is a composite of smdller time
sdale units. Its representation is provided as follows:and is denoted as [groupUnit] in this docyment.

groupUnit = ["G"][durationUnits]["U"]

where
["G"] is the grouping prefix designator;
["U"] is the grouping suffix designator;

[durationUnits] is one sr more time scale components for expressing positive duration as|speci-
fied In'11.2.

NDTE1 [durationUnits] is essentially a duration statement without the "P" prefix. "P" is unnecessarly because
thle duration is always expressed between the grouping prefix and suffix, namely, “G” and “U”..

NOTE 2  WHhen expressing the month component as a two-digit integer as described in 4.8, this repr¢sentation
dg¢es not apply, and the month component can consist entirely of two digits.

Grouped units are continuous; there is no gap between two adjacent grouped units.

EV ANIDIL I 1 'CA1DTY i of +1 o T £ o] 2| o 43 A 1 7SS P d
TYIVIT ois I I D0, CVviT y oot UT tIiC g O U p U Ut 15 UT CTOVETIT Uay S U atToTR T UT CAdTITPTC, T CIIT gr‘oupe

unit replaces the month component in a calendar date, it represents three units of the month: days 1 through
11, days 12 through 22, and days 23 through the end of month, which could be 28, 29, 30 or 31 depending on the
actual month the grouping applies to.

NOTE3  The mechanism for selecting a specific unit from the set of grouped units is specified in 5.3. Thus in
this example, if group 1 is selected, it represents the first 11 day period in the month.

EXAMPLE 2 'GT30MU/, every unit of the grouped unit is of thirty minutes duration.

EXAMPLE 3  'G2DT6HU', every unit of the grouped unit is of two days and six hours duration.
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5.3 Unitvalue

The value of a grouped time scale unit is given with the following representation. This representation is
denoted as [group] in this document.

group = [i][groupUnit]

where

[i]

indicates the coefficient value of the grouped time scale unit;

[groLpUnit] is as defined in 5.2.

EXAMPLH
EXAMPLH
EXAMPLH
The year
EXAMPLH

(second three-month period) of 2018.

5.4 Application within representations

54.1 (

Grouped
scale uni

EXAMPLH
60-day gr
in a comn]

EXAMPLH
2018, Sep
it can be @

EXAMPLH
expressio
second gr

EXAMPLH
expressio

third groyp”. A 10-dayiblock is a time grouping commonly used in East Asia.

1  '5G10DU/, the fifth unit of ten-day groups.
2 '20GT30MU’, the twentieth unit of thirty-minute groups.

3  '2G2DT6HU', the second unit of two-day groups.

4  The expression '2018-34' is equivalent to the expression '2018-263MU" — the second quart]

feneral

L components as long as the resulting expressiogn'is a valid one.

1 '2018Y4G60DU6D’ is a valid date expression that refers to the date year 2018, 6th day of the 4
pup, which is the 186th ordinal day of year (in the Gregorian calendar, the 186th ordinal day is July 5
on year and July 6th in a leap year).

2 '2018Y9M2DT3GT8HUOH30M" is*a valid date and time expression that refers to the date ye
fember 2nd, 16:30 (30 minutes into the third 8-hour period). While the inner expression ‘OH’ is supplie
mitted in accordance with 7.10.

hs that indicate "the secand fortnight of February 2018", as specified by the rule "group every 14 day

pup”.

hs that indicate-"the third 10-day block of March in 2018", as specified by the rule "group every 10 day

y division values from [33] to [41] in 4.8.1 can also be represented in thisimore generic form|.

time scale units can be applied to date and time.representations as replacements for any time

3 '2018-02-2G14DU" (implicit form) and '2018Y2M2G14DU" (explicit form) are complete ddte

4  '2018-03-3G1ODU" (implicit form) and '2018Y3M3G10DU' (explicit form) are complete ddte

th
th

Ar

d;

('S,

YS'

EXAMPLH5 16;1GT15MU' (implicit form) and 'T16H1GT15MU" (explicit form) are time expressions that
indicate "theAirst quarter-hour of 16:00", as specified by the rule "group every 15 minutes, first group".
EXAMPLE-6—2618-166MY—timplicitformj—and—2018Y166MY —(explicit formj—are—date—expressions—of—six-

monthly precision that indicate "the first half of 2018", as specified by the rule "group every 6 months, first
group”, and therefore the grouping is specified in the [month] field. The resulting time interval is equivalent to
the time interval expression '2018-01-01/2018-06-30" and the sub-year grouping expression '2018-40".

5.4.2 Use of grouped units

Date and time representations can incorporate the grouped time scale units by applying rules from 5.2
and 5.3 to a date and time representation described within this document and ISO 8601-1, by replacing
a time scale unit component in the representations with [group].

18
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The following representation is used for date and time representations (complete representation,
reduced precision) that incorporate grouped time scale units. This representation is denoted as

[groupDateTime] in this document.
groupDateTime = [higherOrderUnits][group][lowerOrderUnits]

where

[higherOrderUnits] contains time scale units (and their values) that are of higher order compared

to the highest order time scale unit within the group unit;

lower order compared to the lowest order time scale unit within-the gr

[lowerOrderUnits] is optional, it contains time scale units (and their values) that are of: eq\lal or

pup unit.

EXAMPLE1 '[monthE][group][yearE]" is an invalid date and time representation as [monthE] hds a lower

der than that of [yearE].

erefore has the precision of the grouped time scale unit.

o m

the second quarter of the year 110, with a precision of three-months.

&3]

AMPLE 6  '6GT2HU' refers to the sixth two-hour block, with a precision of two-hours.

hen [lowerOrderUnits] is present, the expression refers to a date and time using the lowest t
it in the [lowerOrderUnits] expression, and therefore has the precision of that time scale.

hen [lowerOrderUnits] is omitted, the expression refers to a unit of the grouped time scalef unit and

EXAMPLE 2 '[centE][group]' is a valid date and time representation, expressed in units of the gropiped time
sdale unit. '10C5G20YU' is a sample expression of this representation that-points to the fifth 20-year dinit in the
1Qth century.

EXAMPLE 3  '1933Y1G80DU' represents the first 80-day group ef.the year 1933, with a precision of §0-days.
EXAMPLE4  '1543Y1M3G5DU' refers to the third five-day.group in January of the year 1543, with a| precision
of{five-days.

AMPLE5  '110Y2G3MU' refers to the second threesmionth block of the year 110, which is effectively referring

me scale

Time scale components placed to the right of a grouped time scale unit behave identically[to those
after a typical time scale component, such that the component to the right refers to an instande or time

interval "within" the compénent at the left.

EXAMPLE 7  '[yearE][group][dayE]'is a valid date and time representation, expressed in the calenda
sdale unit. The '[dayE]*points to a calendar day within the expression '[yearE][group]’. '2018Y2G3M

I day time
J50D' is a

sgmple expression 6fthis representation that points to the 50th day of the second quarter of the year 2018.

EXAMPLE 8 _ “{decE][group][timeE]' is a valid date and time representation, expressed in the lowest
sdale unitsspégcified in [timeE], which is the clock second time scale unit. The '[timeE]" points to a

rder time
lock time

wijthin an expression of '[decE][group]’. '201J2G5YU3DT10HOS' is a sample expression of this repr¢sentation

thlat includes all the 10:00:00 clock times of the third day of each year of the second five-year block in
dgcade. (spanning years 2010 to 2019). This can be expanded into the time interval set '{ 2015Y3
2016Y3DT10HOS, 2017Y3DT10HOS, 2018Y3DT10HOS, 2019Y3DT10HOS }'

the 201th
|DT10HOS,

EXAMPLE9  '2018Y3G60DU6D' represents the sixth day within the third 60-day group of the year 2018.

EXAMPLE 10 '2018Y20GT12HU3H' represents the third hour within the twentieth 12-hour group of the

year 2018.

© IS0 2019 - All rights reserved
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5.4.3 Adherence to grouped unit boundaries

Time scale unit values provided in [lowerOrderUnits] shall not fall outside of the value bounds set by
the group time scale unit (the [group] expression).

EXAMPLE1 '2018Y1G2MU30D' refers to the thirtieth day of the first two-month group in the year 2018.
Since the first two-month group of 2018 contains 59 days, the subsequent expression '30D’ falls within the same
grouped time scale unit.

EXAMPLE 2 '2018Y1G2MU60D' refers to the sixtieth day of the first two-month group in the year 2018. Itis an
invalid expression as the first two-month group of 2018 only contains 59 days, the expression '60D' falls outside
of the sanje grouped time scale unit.

5.4.4 Representation with time shift
A repres¢ntation using grouped time scale units can be represented with a time shift as:

[gropipDateTime][shiftE]
EXAMPLH1 '2018Y1G60DUZ-5H' represents the first 60-day group of the year 2018 five hours behind UTC.

EXAMPLH2 '2018Y3G60DU6DZ8H' represents the sixth day of the third 60-day-greup of the year 2018, eight
hours ahead of UTC.

5.4.5 (onversion to basic time scale units

5.4.5.1 | General

When an| expression referring to a grouped time scale unitHas to be converted to use basic time scie
units (tirhe scale units that are defined in 4.3 and ISO 8601-1:2019, 4.3), it can be converted into a time
interval.

EXAMPLH '2018Y1G6MU' refers to the first 6:.month group of year 2018. The resulting time intervallis
equivalenft to that of the time interval expression.2018Y1M/2018Y6M'.

5.4.5.2 | Truncation of partial units

When the duration of a grouped-time scale unit does not cleanly divide the original time sczi:e
component, the last unit of the gfouped time scale is only partially within the boundaries specified by
the original time scale component.

In this cdse, the particular-grouped time scale unit refers only to the duration that is within bounds jof
the origipal time scale €omponent. The remaining duration that are out of bounds shall be truncated.

EXAMPLH '2018Y9M4G8DU' refers to the "fourth 8-day grouping of September of the year 2018", but the
fourth grguped unitenly has 6 days within September (2 days are in October). According to the above truncatipn
rule, only[the first'6 days belong to this grouped unit, and the resulting time interval is '2018-09-25/2018-09-3p".

5 4_ 5 3 CH 3 dunit b d 3
e ST 1 opanh g srouapCadunrtoouantarics

In order to express a time interval covered by the grouped unit without regard to the boundaries of the
original time component, the same expression can be provided using time interval representation.

EXAMPLE For '2018Y9M4G8DU' ("fourth 8-day grouping of September of the year 2018"), the start date of
the fourth grouped unit can be found as '2018Y9M25D". Therefore, the expression of '2018Y9OM25D/P8D' provides
the full 8-day duration of the unit, in the interval '2018Y9M25D/2018Y10M2D".
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Set representation

6.1 Set of date and time expressions

Curly braces enclosing a set of date and time expressions (with no specified order and separated by
commas, with no intervening spaces) are used to mean "all members of the set".

NOTE

th

e actual expressions.

Spaces occurring in set representation examples are for clarity only. There should be no spaces within

EJ
th

E;

EJ

6

Cd

(&

T
e3
b

a)

Square braces enclosing a set of date and time expressions (with ne-Specified order and sep3

[{"Ilexpri][","|[expr2] ... [7}"]

KAMPLE1  '{1960, 1961, 1962, 1963} could be used to indicate the calendar years of publication
at was published in each of these calendar years: 1960, 1961, 1962 and 1963.

kpressions contained within a set may be of different precisions.

KAMPLE 2 {1960, 1961-12}' indicates the calendar year 1960 and the month December of 1961.

2 Single element amongst set

mmas, with no intervening spaces) are used to mean "one meniber of the set".

["["I[expr1][","][expr2] ... [']"]

he double brackets shown in this representation is, a\side effect of the usage of square br
parate description from representation. Square brackets shown in this representation s}
cur in an expression except for the instances that were double-quoted as actual characters.

uld be used to express "year of publication” when it is known that the desired calendar year is a cale

thin the given set.

KAMPLE 2 '[1667, 1760-12]" indicates§ the calendar year 1667 or the calendar month December of 1

3 Range element expansion

he double-dot notation (") allows indication of "on or before", "on or after" of date

he precision of the-resulting expression (and the expanded elements) follows the date
[pression to whicgh the double-dot notation applies. In the case where the double-dot indicate
ptween two_date and time expressions, both expressions should be of the same precision.

On orbefore a date and time expression, inclusive:

[""][expr]

of a book

irated by

hckets to
ould not

KAMPLE 1 '[1984, 1986, 1988]' indicates that>one of the calendar years 1984, 1986 or 1988 apjplies. This

ndar year

760.

hnd time

[pressions, and also of-an’expansion of a range between and including two date and time expressions.

hnd time
s a range

b)

©

EXAMPLE1  "..1984 represents the calendar year 1984 or a year before 1984.

EXAMPLE 2  '.1984-10' represents the calendar month October of 1984 or an earlier calendar month.

EXAMPLE3  '.1760-12-03' represents December 3, 1760 or some earlier calendar day.
On or after a date and time expression, inclusive:

[expr]["."]

EXAMPLE4  '1984..' represents the calendar year 1984 or a calendar year after 1984.

EXAMPLES5  '1760-12.. represents the calendar month December 1760 or a later calendar mont

ISO 2019 - All rights reserved

h.

21


https://standardsiso.com/api/?name=57e4f6cefac7c67d668627413a5c274a

ISO 8601-2:2019(E)

EXAMPLE 6  '1984-10-10.." represents the calendar day 10th of October 1984 or a calendar day after 10th
of October 1984.

c) All elements between two date and time expressions, inclusive:

nmon

[exprl]["."][expr2]
EXAMPLE 7 '1670..1673" represents the expansion of 1670, 1671, 1672 and 1673.

EXAMPLE8  '1984-10-10..1984-11-01' represents the expansion of days 10th of October 1984 through 1st
of November 1984.

d) Any fombination of a), b) and c)

EXAMPLE 9 '..1983-12-31,1984-10-10..1984-11-01, 1984-11-05..' represents the days 31st of December 1993;
10th pf October 1984 through 1st of November 1984; and 5th of November 1984 or any day after.

6.4 Sefrepresentations and expansion

Expansidn described in 6.3 can be applied to representations described in 6.1 and®.2.

T

EXAMPLH1 {1667, 1668, 1670..1672} is expanded into the expression {1667, 1668/ 1670, 1671, 1672}, whifh
indicates fhe calendar years of 1667, 1668, 1670, 1671 and 1672.

EXAMPLH2 '[1760-01, 1760-02, 1760-12..]' represents a calendar month: January or February of 1760, pr
December 1760, or a later calendar month.

EXAMPLH3  '{1M2S..1M5S}' is expanded into the expression '{1M2S, 1M3S, 1M4S, 1M5S}, which is the set|of

time scal¢ components expressing the duration "one minute, twéséconds”, "one minute, three seconds", "ohe
minute, fqur seconds”, and "one minute, five seconds".

EXAMPLH4  '[1M2S, 1M3S]' represents a single element of'the time scale components 1M2S and 1M3S.

6.5 Expressions with time scale components

Represerjtations described in 6.1, 6.2 and 6.3€)can also be used with time scale components themselvgs,
which may form partial date and time expressions.

EXAMPLH 1 {P1M2S..P1M5S} is expanded into the expression {P1M2S, P1M3S, P1M4S, P1M5S}, which is the

set of timpe scale components expressing the duration "one minute, two seconds", "one minute, three second",
"one minyte, four seconds" and "oné minute, five seconds".

EXAMPLH 2 '[P1M2S, P1M3S]} Tepresents a single element of the time scale components P1M2S and P1M3S.

6.6 Integer expressions

Represerjtations.described in 6.1, 6.2 and 6.3 c) can also be used with integers (for use in Clause 12).

EXAMPLH 1 « T, 2..5}' is expanded into the expression '{1, 2, 3, 4, 5}, which indicates all of the integers 1, 2,|3,
4 and 5.

EXAMPLE 2 '[1, 3, 5]' represents a single element chosen among the integers 1, 3 or 5.

These two representations ("all of the integers" and "single element") may be used within a
representation calling for an integer, for example, [i].

EXAMPLE 3 '2018-{1,3,5}G2MU" expresses the first, third and fifth two-month periods of 2018, a shorter form
of the set representation of '{ 2018-01-01/2018-02-28, 2018-05-01/2018-06-30, 2018-09-01/2018-10-31 } that
uses ISO 8601-1 time intervals.

EXAMPLE4  '2018-[2,4]G3MU' expresses the second or fourth three-month periods of 2018.
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Explicit representation for date and time

7.1 General

In ISO 8601-1, explicit format is used for representation of duration only. This clause extends ISO 8601-1
to define explicit forms for date and time representations. These representations are based on the

m

echanisms provided in CalConnect CC 18011, Clause 6, "Explicit representations".

7.2 Date

7

EJ

EJ

A

EJ

7

R
ey

W

2.1 General

he representations provided in this clause are collectively denoted as '[dateE]".

2.2 Calendar date
he complete representation of a calendar date shall be as follows.

[yearE(m)][monthE][dayE]
KAMPLE '1985Y4M12D', calendar year 1985, April 12th.

2.3 Ordinal date

ne complete representation of an ordinal date shall be-as follows.
[yearE(m)][dayoE]

KAMPLE '1985Y1020", calendar year 1985, ordinal day 102 of year.

2.4 Week date

complete representation of a week.date shall be as follows.

[yearE(m)][weekE][dayKE]
KAMPLE '"1985Y15W5K(, calendar year 1985, Friday of the calendar week 15.

3 Time of day

3.1 Local time of day

ppresentations of local time of day as defined below make no provisions to prevent ambi
pressions that result from discontinuities in the local time scale (e.g. daylight-saving time).

hen the need arises to prevent these ambiguities, the representations provided in 7.6 may pro

Puities in

e useful.

A complete representation of local time of day shall be as follows. This representation shall be denoted
as [timeE].

timeE = ["T"][timeUnits]

timeUnits = [hourE][minE][secE]

EXAMPLE1 'T23H20M50S’, a local time of day that expresses the fiftieth second of the twentieth
the twenty-third clock hour.

©

ISO 2019 - All rights reserved

minute of

23


https://standardsiso.com/api/?name=57e4f6cefac7c67d668627413a5c274a

ISO 8601-2:2019(E)

[timeE] may be expressed in reduced precision, where only [hourE] or [hourE] and [minE] are present.

EXAMPLE 2 'T23H20M', alocal time of day that expresses the twentieth minute of the twenty-third clock hour,
with clock minute precision.

7.3.2 Beginning of the day
The complete representation of the beginning of the day in explicit form shall be as follows.

"TOHOMOS'

Applying the rule of omitting zero-valued time scale components (7.10), it can also be represented as;
"TOS

There is ho representation of end of day. This prevents ambiguity of the overlapping end ef\day and the
beginning of the next day.

7.4 Time shift
A time shift is used to represent the shift of local standard time against UTC-

The complete representation of time shift in explicit form is represented.as follows and is denoted fs
[shiftE] within this document.

shiftf = ["Z"][!]["-"][timeUnits]

where
["Z"] is the time shift designator;
["-"] the leading minus sign is only applied when the time shift expressed is behind UTC

it shall be omitted if the time shift is ahead of or equal to UTC;

[time¢Units] represents the actual time'shift from UTC, which is optional and may be of reduced
precision.

In accordance with 7.10, a zero-valuéditime scale component may be omitted in [timeUnits].

EXAMPLH1 'Z-5H', the time shift\is 5 hours behind UTC.

EXAMPLH 2 'Z8H', the time'shift is 8 hours ahead of UTC.

EXAMPLH 3 'Z28H', the time shift is 28 hours ahead of UTC.

EXAMPLH4  'Z6HOM' the time shiftis six hours ahead of UTC, with minute precision.

EXAMPLHS5  ¢Z7ZH33M14S', the time shift is seven hours, thirty-three minutes and fourteen seconds ahead |of
UTC. This|expression represents the approximate time shift of local solar time to UTC, on the first day of year|at
Central, Hong/Kong, as according to the equation of time.

A single ["Z"] with the [timeUnits] portion empty, in accordance with the rules specified in 7.10,
indicates that the time shift from UTC of day is zero and is functionally equivalent to the representation
'"Z0HOMOS".

[IIZII]
EXAMPLE 6 'Z', UTC where the time shift is zero.
EXAMPLE7  'ZOHOM', UTC where the time shift is zero, with minute precision.

EXAMPLE 8  'Z0S', UTC where the time shift is zero, with second precision, where zero-valued components are
omitted according to 7.10.
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7.5 Date with shift
An event with day precision occurring at local time is often bound to a time shift.
The complete representation for date with a time shift is as follows.

[dateE][shiftE]
EXAMPLE 1 '1985Y4M12DZ-5H', calendar year 1985, April 12th with a time shift of 5 hours behind UTC.

EXAMPLE 2 '2018Y9M12DZ8H’, calendar year 2018, September 12th with a time shift of 8 hours ahead of UTC.

NOTE A publication submission window is often of day precision and bound to a local time shift:

7|6 Time of day with time shift

The complete representation for time of day with a time shift is as follows.
[timeE][shiftE]

EXAMPLE1  'T23H20M50SZ', 23:20:50 at UTC of day.

EXAMPLE 2 "T23H20M50SZ-5H0M’, 23:20:50 at local time, which is 5 heurs behind UTC.

EXAMPLE 3 "T23H20M50SZ8H', 23:20:50 at local time, which is &hours ahead of UTC.
7|7 Date and time of day

7]7.1 General
Altime can be expressed by combining a date expression (7.2) with a time of day expression (73).

The date part of a date and time expression shall be complete. The time provided may be of reduced
precision (7.3.1).

The representations provided in this.;subclause are collectively denoted as [datetimeE].

717.2 Date and time only

The complete representatien for date and time only is as follows.
[dateE][timeE]

EXAMPLE '4985Y4M12DT23H20M30S', calendar year 1985, April 12th, 23:20:30.
717.3 Date and time with shift

The cemplete representation for date with time and a time shift is as follows.

|datekE[|timek |[shiftE]|
EXAMPLE '1985Y4M12DT23H20M30SZ8H', calendar year 1985, April 12th, 23:20:30, 8 hours ahead of UTC.

7.8 Decade
The complete representation for decade is as follows.

[decE]
EXAMPLE1 '188J’, the decade 1880s, spanning years from 1880 to 1889.

EXAMPLE 2 '18J’, the decade 180s, spanning years from 180 to 189.
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7.9 Century
The complete representation for century is as follows.
[centE]
EXAMPLE1 '13C', the century 1300s, spanning years from 1300 to 1399.

EXAMPLE 2 '3C', the century 300s, spanning years from 300 to 399.

'7 10 0 rccinn aofgaxa yyaliand o Ao
. AISSTOIT OT ZCTO varaC U COTIIpOTICIITS

A time sdale component within an explicit form that has a value of '0' may be omitted entirely with its
corresponding designator, except when the omission of it affects the indication of precision.

In the representations given in this subclause, if a time scale component of a higher order{compared fo
the lowest order component specified in the representation) is omitted, it is assumed tg have the valfie
"0" as long as the time scale component accepts the value "0" (see ISO 8601-1:2019, 4.3).

EXAMPLH1 '2018Y8M8DT30MOSZ' indicates the date 8th August 2018 at time 00:30;00 in UTC time of day.
Since the [hour" component is omitted and "seconds" included, the hour is assumed t6 be zero, and the expressipn
has seconld precision. This is equivalent to the expression '2018Y08M08DT30MOSZ" in which zero padding|is
applied td calendar month and calendar day.

EXAMPLH2  '1985Y4M15DT15HOM10S' and '1985Y4M15DT15H10S' can{be both used to express the tirhe
3:00:10 pJm. on April 15th, 1985.

EXAMPLH3  '1988Y3M1DT2HOMOS' and '1988Y3M1DT2H' arecuhequal expressions; the former expressipn
has seconf precision, and the latter expression has hour precision.

7.11 Indication of precision

The lowgst denoted time scale component in a date and time representation indicates the precisign
level of the representation.

EXAMPLH1 '1985Y4M' has calendar month precision.
EXAMPLH2  '1985Y4M12DT2H' has clogk hour precision.

EXAMPLH3  '1985Y4M12DT30M/has’clock minute precision, where the clock hour time scale component i a
zero-valugd omission.

7.12 Decimal fractionsfor time

A decimgl fraction «of{hour, minute or second may be included in an expression in accordance with
ISO 860141:2019, 5.3!1.4.

EXAMPLH1 , '2018Y8M8DTO0,5H" indicates the date 8th August 2018 at time 00:30 with minute precision, usipg
the commfa decimal symbol.

EXAMPLE 2  '2018Y8M8DT10H30.5M' indicates the date 8th August 2018 at time 10:30:30 with second
precision, using the comma decimal symbol.

EXAMPLE3  '2018Y8M8DT10H30M15,3S' indicates the date 8th August 2018 at time 10:30:15 plus 300 ms
with sub-second precision, using the comma decimal symbol.

7.13 Representations other than complete

Any of the representations given in this subclause may be modified for reduced precision (7.11) and
decimal representation (7.12).

EXAMPLE1 '2018Y8M'indicates the date August 2018 with calendar month precision.
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EXAMPLE 2  '2018Y8M8DT30M": indicates the date 8th August 2018 at time 00:30 with minute precision.
Since the "hour" component is omitted, it is assumed to be zero because it is of a higher order than the lowest
order component specified in the representation ("minutes”). The omitted "second" component is not assumed to
be zero because it is of a lower order than the lowest order component.

7.14 Time intervals

7.14.1 General

Atime intervalin pr]i(‘if form shall be prrpccpd bv a start and an end date_A solidus ["/"] isused as a
s¢parator to separate the two start and end dates. The complete representations of a time intlerval are
callectively referred by the symbol [timelntervalE].

a) Startand end:

tiseE = [dtE]["/"][dtE]

b] Startand duration:

tisdE = [dtE]["/"][duration]
c)] End and duration:

tideE = [duration]["/"][dtE]

In these representations, occurrences of [dtE] may.b€ replaced with [dtsE] which allows the
specification of time shift.

XAMPLE '1985Y4M12DT23H20M50S/1985Y6M25DFP10H30MOS", time interval beginning at 20 minutes
and 50 seconds past 23 hours on 12 April 1985 local\time of day and ending at 30 minutes past 10 hours on
2% June 1985 local time of day.

14.2 Time scale component order

7

F:E expression of a time interval by.a start and an end, higher order time scale components may be
omitted from the "end of time interval”, provided that the resulting expression is unambiguous. In this
cgse the omitted higher order components from the "start of time interval" expression apply.

EXAMPLE1 '2018Y1M15b/2M20D' is equivalent to '2018Y1M15D/2018Y2M20D" as the expressiop '2M20D’
umambiguously refers to-the“calendar month and calendar day components, and the higher order components
cqdn be inherited from the-start date expression.

EXAMPLE 2 '2048Y1M15D/2M10D' is an invalid expression. If the higher order components wgre to be
inherited from the\start date expression, then the end date would be earlier than the start date.

7114.3 Time shift indication

Representations for time zones and UTC 1ncluded with the component precedmg the separator shall
ernative is

1ncluded

EXAMPLE '2018Y1M15DZ5Y0M/2018Y2M20D" is equivalent to '2018Y1M15DZ5Y0M/2018Y2M20DZ5Y0OM'
as the 'Z5HOM' time shift also applies to the expression after the separator.

7.15 Recurring time intervals

The use of explicit form may be used in recurring time intervals. The complete representation of a
recurring time interval is given as follows.

["R"][n]["/"][timelntervalE]
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8

Qualification of date and time expressions

8.1 General

This clause applies the rules of 4.5 to date and time expressions given in explicit form and the "extended
format" of implied form defined in ISO 8601-1. Principles and representations in this clause are based
on Library of Congress EDTF.

8.2 Principles

8.2.1 (omplete qualification

Qualification of an entire date and time expression is specified by a qualification symbol gCeurring pt
the rightmost end of the expression.

8.2.2 (roup qualification

Qualification of a group of components is specified by a qualifier symbol occurring immediately to ti:e
right of g time scale component, which denotes that the qualification applies to'that component’s val
as well a$ any component values to the left of that component.

EXAMPLH1 In a calendar date expression, if the qualifying symbol oc€urs immediately to the right of the
calendar dlay, it applies to the calendar day, calendar month and calendarear (the entire date expression).

EXAMPLH 2 In a calendar date expression, if the qualifying symbolioccurs to the right of the calendar month,
it applies fo the calendar month and calendar year.

e

EXAMPLH3 In a calendar date expression, if the qualifying.symbol occurs to the right of the calendar year)it

applies to[the calendar year only.

8.2.3 Idividual qualification
Qualific

8.2.4 Preferred representations for resolving ambiguity

In cases where multiple-répresentations convey the same meaning, the preferred form is one with:

ion of an individual component is-specified by a qualifier symbol:
in inmplicit form, occurring immediately to the left of the time scale component;

in explicit form, occurring between the time scale component’s value and its designating symbol.

fewelr qualification characters;
no r¢gdundant-qualifications; and

closgr@lignment and sorting properties among other unqualified dates.

These rules should be applied to a date and time expression to obtain its preferred form:

a)

b)

28

complete qualification (8.2.1) is preferred over group qualification (8.2.2), which is preferred over
individual qualification of time scale components (8.2.3);

EXAMPLE1  '2015-02-287'is preferred over '2015-02?-?28" because complete qualification is preferred.
EXAMPLE 2 '2015-027-28' is preferred over '72015-?702-28" because group qualification is preferred.
redundant qualifications should be removed;

NOTE1 For instance, when an identical qualification on a group and an individual qualification both

apply to a time scale component, the individual qualification is redundant.
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EXAMPLE3  '2015-027?-28' is preferred over '2015-702?-28" because the first "?" in the latter form is

redundant.

Combine qualifications when possible.

NOTE 2  For instance, individual qualifications on adjacent time scale elements can be combined into an

expression with a single group qualification.

EXAMPLE4  '2015-02%-28' is preferred over '%2015-%02-28" because fewer qualification characters is

preferred.

3 Time scale components allowing qualification

3.1 General

8
The time scale components from 4.3 and ISO 8601-1:2019, 4.3.1 to 4.3.7 are extended using th
4.5 to allow individual qualification (see 8.2.3).

8{3.2 Calendar year, left qualified:

Implicit:

year(q) = [/][Q][YYYY]
EXAMPLE 1 '71985', the calendar year 1985 is uncertain-

Explicit:
yearE(q) = [i]!][QI["Y"]

EXAMPLE 2 '2018?Y", the calendar year 2018'is uncertain.

3.3 Calendar month, left qualified

Implicit:

month(q) = [!][Q][MM]
EXAMPLE 1 '?203', the calendar month March is uncertain.

Explicit:
monthE(q) =-[il}'T[Q]["M"]

EXAMPLE 2 '87?M', the calendar month August is uncertain.

3.4 Calendar week of year, left qualified

Implicit:

b rules of

b)

week(q) = [1][QI["W"][WW]
EXAMPLE 1 '"?7W53', the calendar week 53 is uncertain.
Explicit:

weekE(q) = [i]['][Q]["W"]
EXAMPLE 2 '20?W', the calendar week 20 is uncertain.
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8.3.5 Calendar day of month, left qualified
a) Implicit:

day(q) = ['][Q][DD]

EXAMPLE 1 '731', the calendar day 31 is uncertain.
b) Explicit:

dayE(q) = [i]['][Q]["D"]
EXAMPLE 2 '11?D’', the calendar week 11 is uncertain.

8.3.6 (alendar day of week, left qualified
a) Impljcit:

dayK(a) = [1[QI[K]

EXAMPLE1  '?5', the calendar day of week Friday is uncertain.
b) Expljcit:

dayKE(q) = [i]['][Q]["K"]

EXAMPLE 2 '37K', the calendar day of week Wednesday is uncertain.
8.3.7 (alendar day of year, left qualified
a) Impljcit:

dayof) = [1][Q][000]

EXAMPLE1  '?7306', the 306th calendar day ofyear is uncertain.
b) Expljcit:

dayqE(q) = [i][!][Q]["0"]

EXAMPLE 2  '88?0', the 88t calendar day of year is uncertain.
8.3.8 (lock hour, left qualified
a) Impljcit:

houri(q) = [1][Q}{hh]
EXAMPLE T~ '~12', approximately 12 clock hours past start of calendar day.

b) Explicit:

hourE(q) = [i][!][QI["H"]
EXAMPLE 2  '6~H', approximately six hours.

8.3.9 C(Clock minute, left qualified
a) Implicit:

min(q) = [][Q][mm]
EXAMPLE1  '~30', approximately 30 clock minutes past start of clock hour.
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b) Explicit:
minE(q) = [i][][Q]["M"]

EXAMPLE 2  '30~M/, approximately 30 minutes.

8.3.10 Clock second, left qualified

Clock Second and seconds duration are represented as follows:

a Loanlicit:

...........
sec(q) = [1[Qllss]

EXAMPLE1  '%40', uncertain and approximate, 40 clock seconds past start of clock niinute.
b] Explicit:

secE(q) = [i][][Q]["S"]

EXAMPLE 2 '30%S’, uncertain and approximate, 30 seconds.

8{3.11 Decade, left qualified

a) Implicit:

dec(q) = [1[QI[YYY]

EXAMPLE 1 7196, the decade of 1960s is uncertain.

b] Explicit:

decE(q) = [i]['][QI["]"]

EXAMPLE 2 '1337], the decade of 13305 is uncertain.

813.12 Century, left qualified

a) Implicit:

cent(q) = [{][Q][YY]

EXAMPLE 1 '216)) the century of 1600s is uncertain.

b] Explicit:

centE(@) = [i]['][Q]["C"]

EXAMPLE 2 '227C', the century of 2200s is uncertain.

8.4—Calemdardate representations withquatification

8.4.1 Complete representation of a calendar date

The complete representation of a calendar date corresponds to the representation in 7.2 and
ISO 8601-1:2019, 5.2.2.1, b).

a) Implicit format:
datel(q) = [datel][Q]

EXAMPLE 1 '1985-04-127?", a date of 1985 April 12th, where the entire date is uncertain.
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b) Explicit format:
dateE(q) = [dateE][Q]

EXAMPLE 2 '1985Y04M12D?', a date of 1985 April 12th, where the entire date is uncertain.

8.4.2 Representations of calendar dates with reduced precision

These representations correspond to the representations in ISO 8601-1:2019, 5.2.2.2.

a) ASp acific calanday ot

e corc oo T IIroTIerT

— Implicit:
year]["-"][month][Q]
— Explicit:
yearE][monthE][Q]

EXAMPLE1  '1985-047?', implicit format, representing 1985 April with month precision, where the
¢ntire date is uncertain.

EXAMPLE 2 '1985Y04M?’, explicit format, representing 1985 April-with month precision, where the
¢ntire date is uncertain.

b) A specific calendar year
— Implicit:

year][Q]

— Explicit:

yearE][Q]

EXAMPLE 3  '1985~', implicit format,representing the year 1985 with year precision, where the yepr
yalue is approximate.

EXAMPLE4  '1985Y7', explicit format, representing the year 1985 with year precision, where the
year value is uncertain.

c) Aspecific decade
— Implicit:

dec][Q]

—  Explicit:

decE][Q]

EXAMPLE 5 '"198%", implicit format, representing the 1980s with decade precision, where the decade
value is uncertain and approximate.

EXAMPLE 6  '198]?', explicit format, representing the 1980s with decade precision, where the decade
value is uncertain.

d) A specific century
— Implicit:

[cent][Q]
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— Explicit:
[centE][Q]

EXAMPLE7  '19%), implicit format, representing the 1900s (century) with century precision, where

the century value is uncertain and approximate.

EXAMPLE8  '19C~', explicit format, representing the 1900s (century) with century precision, where

the century value is approximate.

NOTE A decade expresses decade precision, "approximate decade” means that "the decade is appr

to
af
ex

If

In

a)

8i4.3 Expanded representations of calendar dates

These representations correspond to the representations in ISO 8601-1:2019,)5.2:2.3.

interchange parties shall agree to the additional number of digits in~the time scale compor]
dé¢cade and century.

oximated

be the 198Us, but it might be (for example) the 1970s or 1990s.” It does not mean the time interval peginning
proximately at the beginning of and ending approximately at the end of the 1980s. The latter|would be

pressed as 1980~/1990~ and would have year precision.

by agreement, expanded representations are used, the formats shall(be as specified bglow. The

the examples below, it has been agreed to expand the time scalé component year with two ¢
A specific calendar day

— Implicit, extended format:

[£][year(6)]["-"][month]["-"][day][Q]

ent year,

igits.

EXAMPLE1  '+001985-04-12%', the date 1985 April 12th with the entire date unceftain and

approximate.
A specific calendar month

— Implicit, extended format

[£][year(6)]["-"][monthi[Q]

EXAMPLE 2 '+001985-04%/, the date 1985 April with month precision, with the entire datefjuncertain

and approximate:
A specific calendat year
— Implic¢jt, basic format:

[£}lyear(6)][Q]
EXAMPLE 3  '+001985%), the year 1985 with year precision, with the year uncertain and app

©

A + L 1 pa | pa | A |
¥ DpCLlllL LdItTlildl ucilauc
— Implicit, basic format:

[+][dec(5)][Q]

EXAMPLE 4 '+00198%, the decade 1980s with decade precision, with the decade unce
approximate.

A specific calendar century

— Implicit, basic format:

[£][cent(4)][Q]

ISO 2019 - All rights reserved
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EXAMPLES5  '+0019%, the century 1900s with century precision, with the century uncertain and
approximate.

8.4.4 Qualification of a group of time scale components from the right

These representations are obtained by applying the rules of 8.2.2 to calendar date representations.
a) Applies to calendar day, calendar month and calendar year

— Implicit:

year]["-"][month]["-"][day][Q]

—  Explicit:

yearE][monthE][dayE][Q]

EXAMPLE1  '2004-06-11%, implicit form, an uncertain and approximate date of;200% June 11th.

EXAMPLE 2  '2004Y06M11D%', explicit form, an uncertain and approximate,date of 2004 June 11tH.

b) Applies to calendar month and calendar year
— Implicit:

year]["-"][month][Q]["-"][day]

—  Explicit:

yearE][monthE][Q][dayE]

EXAMPLE 3 '2004-06~-11', implicit form, a date of 2004 June 11th where the month and year afe
dpproximate.

EXAMPLE 4 '2004Y06M~11D', explicit form, a date of 2004 June 11th where the month and year afe
dpproximate.

c) Applies to calendar year only
— Implicit:
year][Q]["-"][month]["-*}{day]
— Explicit:
yearE][Q][menthE][dayE]
EXAMPLES '20047-06-11', implicit form, a date of 2004 June 11th where the year is uncertain.

EXAMPLE 6 '2004Y?706M11D', explicit form, a date of 2004 June 11th where the year is uncertain.

8.4.5 ualifieationof individual-time-sealecomponents
This representation is obtained by applying the rules of 8.2.3 to calendar date representations.
a) Implicit:
[year(q)]["-"][month(q)]["-"][day(q)]
b) Explicit:
[yearE(q)][monthE(q)][dayE(q)]

EXAMPLE 1 '2004-%06-%11', implicit form, '2004Y6%M11%D’, explicit form: calendar year known;
calendar month and calendar day uncertain and approximate.
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'72004-706-11', implicit form, '2004?Y6?M11D’, explicit form: calendar year and calendar

month approximate; calendar day known.

EXAMPLE 3

'2004-706-11', implicit form, '2004Y6?M11D’, explicit form: uncertain calendar month;

calendar year and calendar day known.

EXAMPLE 4

'2004-~06-11', implicit form, '2004Y6~M11D", explicit form: approximate calendar month;

calendar year and calendar day known.

EXAMPLE 5

'2004-%06-11', implicit form, '2004Y6%M11D’, explicit form: month uncertain and

approximate; year and day known.

T

EJ

EXAMPLE 6

calendar day; calendar month known.

EXAMPLE 7

calendar month known; calendar day approximate.

EXAMPLE 8

month and calendar day known.

4.6 Allowing group and individual qualifications of time scale components

he rules of 8.2.2 and 8.2.3 are applied to calendar date representations.

'72004-06-711", implicit form, '2004?Y6M117D’, explicit form: uncertain calenday| year and

'72004-06-~11", implicit form, '2004?Y6M11~D’, explicit form: calenday’year fincertain;

'20047-06-11', implicit form, '2004Y?6M11D’, explicit form: uncentain’calendar year}; calendar

KAMPLE 1  '2004-06?-~11', implicit form, '2004Y6M?11~D', explicit form: calendar year and calendar month

u

EXAMPLE 2

EXAMPLE 3

u

8

T
dg

E)
ay

EJ
ay

EJ
an

9

certain; calendar day approximate.

bscribed in 8.3.

proximate.

5 Date and time expressions with’‘qualification

Unspecified digits

'20047-06-~11', implicit form, '2004Y?6M11=>D’, explicit form: calendar year uncertajn; month
cdlendar known; calendar day approximate.

'2004-06%-?11', implicit form, '2004¥6M%11?D’, explicit form: calendar year and calendlar month
certain and approximate; calendar day uncertain:

he principles in 8.2 are applied'to date and time expressions using the time scale corpponents

(AMPLE1  '2018Y6M15DT19H20M30S~', explicit form, complete qualification: entire ¢xpression

KAMPLE 2 '2018Y6MI5D?T19H20M30S", explicit form, group qualification: calendar year, calendar month
d calendar day uneertain; clock hour, clock minute and clock seconds known.

(AMPLE 3 /20¥8Y6M?15DT19H20M30~S', explicit form, group and individual qualification: calepdar year
d calendar inenth uncertain; clock second approximate; calendar day, clock hour and clock minute khown.

9.1 General

This clause applies the rules specified in 4.6 of unspecified digits to date and time expressions. The
mechanisms and representations in this clause originate from Library of Congress EDTF.
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9.2 Ca

lendar date representations with unspecified digits

9.2.1 Unspecified time scale component values from the right

9.2.1.1

Within complete representations

The unspecified value character can substitute one or all digits of the right-most time scale component
value in a date and time representation.

a) Com

Nata ranracantation calandarvanr and calandar yaonth cnacifind calandar dav yinoenacifind

Pre T CpTrEottato - Cate by CoT oot e o T T O e o p e e e e Cor Sttt y oo pre et Te e

— Implicit

year]["-"][month]["-"]["XX"]

— Explicit

b) Com

yearE][monthE]["X*D"]

EXAMPLE1  '1985-04-XX'and '1985Y04MX*D' both indicate a calendar day‘in the calendar month

1985 April, with the actual day unspecified, in implicit form and explicit ferm'respectively.

blete representation, calendar year specified, calendar month and calendar day unspecified

— Implicit

year]["]["XX"]["-"]["XX"]

—  Explicit

c¢) Com

yearE]["X*M"]["X*D"]

EXAMPLE 2 '1985-XX-XX' and '1985YX*MX*D' both indicate a calendar day in the calendar year

1985, with the actual month and day unspecified, in implicit form and explicit form respectively.

blete representation, calendar yeatyealendar month and calendar day unspecified

— Implicit

XXX XX PR

— Explicit

9.2.1.2

"XEY["XEM"JFEX3D

EXAMPLE 3 VXXXX-XX-XX' and 'X*YX*MX*D' both indicate a calendar date that has the actual ye
month and day unspecified, in implicit form and explicit form respectively.

Within reduced precision dates

T,

The unspecified value character can substitute all digits of the right-most time scale component value
in the following cases for reduced precision dates:

a) Reduced precision, calendar year specified, calendar month unspecified

— Implicit

[year]["]["XX']

— Explicit

36

[yearE]["X*M"]
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EXAMPLE1  '2004-XX' and '2004YX*M' both indicate a calendar date with month precision in the
year 2004 with the actual month unspecified, in implicit form and explicit form respectively.

b) Reduced precision, calendar year and calendar month unspecified
— Implicit
[XXXX][]["XX']

— Explicit

XY M)

EXAMPLE 2  'XXXX-XX' and 'X*YX*M' both indicate a calendar date with year précisiory with the
actual year and month unspecified, in implicit form and explicit form respectively.

c)] Reduced precision, one to four rightmost calendar year digits unspecified
1) One rightmost calendar year digit unspecified
— Implicit
[YYY]["X"]
— Explicit
[YYYI[X)["Y']

EXAMPLE3  '201X' and '201XY' both indicate.a calendar date with year precision, wher¢ the year
number has four digits and starts with '201", in implicit form and explicit form respectively.

2) Two rightmost calendar year digits unspeeified
— Implicit
[YY]["XX"]
— Explicit
[YYI["XX"]["Y"]

EXAMPLE 4  '20XX"and '20XXY' both indicate a calendar date with year precision, wher¢ the year
number has four-digits and starts with '20’, in implicit form and explicit form respectively.

3) Three rightniost calendar year digits unspecified
— Implicit
[Y]["XXX"]

— Explicit

YL AAAT] Y]

EXAMPLES5  '2XXX'and '2XXXY' both indicate a calendar date with year precision, where the year
number has four digits and starts with '2', in implicit form and explicit form respectively.

4) Four rightmost calendar year digits unspecified
— Implicit
["XXXX"]
— Explicit
["XXXX"]["Y"]
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EXAMPLE 6  'XXXX'and 'XXXXY' both indicate a calendar date with year precision, where the year

number is unspecified but with four digits, in implicit form and explicit form respectively.

d) Reduced precision, all calendar year digits unspecified

NOTE

expressioh '1985', which refers to the year 1985. Similarly, '1985-04" is an expression with reduced pfecisid
while '1985-04-XX' is an expression of the complete representation.

9.2.2

This claulse adopts the rules specified in 4.6.3 for calendar date representations.
EXAMPLH 1 '156X-12-25', implicit form, '156XY12M25D", explicit form: December 25-sometime during the 156(s.

EXAMPLH 2 '15XX-12-25', implicit form, '15XXY12M25D', explicit form: December 25 sometime during t

1500s.

EXAMPLH3  '1XXX-12-XX', implicit form, '1XXXY12MX*D', explicit forf'some calendar day in December
some year during the century of 1000.

EXAMPLE 4  'XXXX-12-XX', implicit form, 'X*Y12MX*D', explicit\form: some calendar day in December
some year.

EXAMPLHS5 '1560-XX-25', implicit form, '1560YX*M25D"explicit form: the 25th day of some calendar monfh
in year 1560.

EXAMPLH6  '1560-X2', implicit form, '1560YX2MY explicit form: the calendar month of either February
Decembet of the year 1560.

EXAMPLH7 '1XXX-XX', implicit form, '1XXXYX*M', explicit form: some calendar month during the 1000s.
EXAMPLH8  '1XXX-12', implicit forms21XXXY12M', explicit form: some December during the 1000s.
EXAMPLH9 '"1XXX', implicit forn, 'IXXXY", explicit form: some year during the 1000s.

EXAMPLH 10 '1XX3', implicitform, '1XX3Y', explicit form: some year ending in 3 during the 1000s.

9.3 Date and time-expressions with unspecified digits

The rule§ in 4.6 areyapplied to any date and time expression.

Explicit
["X*1"Y"]

EXAMPLE7  'X*Y'indicates a calendar date with year precision, where the year number is unspecified

with no digit limit, in explicit form.

The expression '1985-XX-XX' refers to a day in the year 1985 and differs in meaning fromrt

Unspecified digit anywhere in time scale component

in

in

EXAMPLH1 ., '2018Y3M17DT20H40MX*S', explicit form, all components known except with clock second njot
specified.
EXAMPLE 2 '2018Y3M17DT20HXXMXS', explicit form, all components known, except that clock minute is a

two-digit unspecified value, and clock second a one-digit unspecified value.

EXAMPLE 3

'201XY3M17DTX*H1XXMXO0S', explicit form, unspecified calendar year between 2010 and 2019,

March 17th, unspecified clock hour, unspecified two-digit clock minute, and a two-digit clock second with the
first digit unspecified where the second digit is 0.

38
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10 Extended time interval representations

10.1 General

The following features are used in conjunction with time intervals defined in ISO 8601-1. The
mechanisms and representations within this clause are based on features provided in Library of
Congress EDTF.

10.2 Unknown or open start or end time intervals

T
ST

a)

he following representations extends the specification of time interval in ISO 860i-1
ecification that the start or end date is unknown or open.

Open end time interval

[intexpr]["/"]["."]

EXAMPLE1  '1985-04-12/., implicit form, '1985Y4M12D/.., explicit forn-the time interval s
1985 April 12th, with day precision with an open end.

with month precision with an open end.

EXAMPLE 3  '1985/.., implicit form, '1985Y/..", explicit form:‘the time interval starting at year 1
year precision with an open end.

Open start time interval

[0/ fintexpr]

EXAMPLE4  './1985-04-12', implicit form, '5£1985Y4M12D", explicit form: the time interval wit
start and ending at 1985 April 12th, with day precision.

EXAMPLES5  './1985-04', implicit forni, "../1985Y4M/, explicit form: the time interval with an
and ending at 1985 April, with month precision.

EXAMPLE6  './1985', implicit-form, "../1985Y", explicit form: the time interval with an open
ending at year 1985, with year precision.

Time interval with unknown end

[intexpr]["/"]

EXAMPLE 7 ~,"1985-04-12/", implicit form, '1985Y4M12D/", explicit form: the time interval starti
April 12th/with day precision with an unknown end.

EXAMPLE8  '1985-04/', implicit form, '1985Y4M/', explicit form: the time interval starting at 1
withsmonth precision with an unknown end.

to allow

tarting at

EXAMPLE 2 '1985-04/.., implicit form, '1985Y4M/.., explicit form: thetime interval starting at 1985 April,

985, with

h an open

pen start

start and

g at 1985

P85 April,

985, with

EXAMPLE 9  '1985/', implicit form, '1985Y/', explicit form: the time interval starting at year 1
L . I

nknaomn an
year-prearsion-Witnah-ahhowh-ener

d) Time interval with unknown start

©

["/"][intexpr]

EXAMPLE 10 '/1985-04-12', implicit form, '/1985Y4M12D’, explicit form: the time interval with an

unknown start and ending at 1985 April 12th, with day precision.

EXAMPLE 11 '/1985-04', implicit form, '/1985Y4M’, explicit form: the time interval with an unknown start

and ending at 1985 April, with month precision.

EXAMPLE 12 '/1985', implicit form, '/1985Y", explicit form: time interval with an unknown
ending at year 1985, with year precision.
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10.3 Qualification of dates in time intervals

10.3.1 General

The start and/or end date in an interval may be qualified.

10.3.2 Complete qualification

The start and end dates can be used in conjunction with usage specified in 4.5 and 4.6.

EXAMPLH1 '1984-01-02~/2004-06-04', implicit form, '1984Y1M2D~/2004Y6M4D', explicit form: beginning
approximptely 1984-01-02 and ending 2004-06-04.

EXAMPLH2 '1984~/2004-06', implicit form, '1984Y~/2004Y6M’, explicit form: beginning approximatély 1984
and endinlg June 2004.

EXAMPLH3  '1984/2004-06~', implicit form, '1984Y/2004Y6M~', explicit form: beginning 1984 and endihg
approximptely June 2004.

EXAMPLH4  '19847/2004%', implicit form, '1984Y?/2004Y %', explicit form: beginningis uncertain but thought
to be 1984; end is uncertain but thought to be approximately 2004.

10.3.3 Rartial qualification

Portions|of the start and/or end dates may be qualified.

EXAMPLH '2004-06-~01/2004-06-~20", implicit form, '2004Y6MI~D/2004Y6M20~D', explicit form: a tirhe
interval it June 2004 beginning approximately the 1st and ending approximately the 20th.

10.4 Unspecified portions of dates in time intervals

Portionsof the start or end date may be unspecified:

EXAMPLH '2004-06-XX/2004-07-03", implicit-form, '2004Y6MXD/2004Y7M3D’, explicit form: the tirhe
interval began on an unspecified day in June 2004’and ended July 3.

10.5 Urcertain and approximatedates in unknown or open time intervals

The start and end dates can be used in conjunction with usage specified in 4.5, 4.6 and 10.2.

EXAMPLH1 '1984-01-02~/C mplicit form, '1984Y1M2D~/", explicit form: beginning approximately Januafy
2nd of yedr 1984; end date dnknown.

==Y
1

EXAMPLH2  '1984-01402~/.., implicit form, '1984Y1M2D~/..!, explicit form: beginning approximately 1984-0
02; no end date.

EXAMPLH3 (L ,A198X-01-02~', implicit form, "../198XY1M2D~', explicit form: beginning unknown; end date
approximptely January 2 of one of the years from 1980 to 1989.

10.6 Before and after with qualified time scale components

The start and end dates can be used in conjunction with the double dot notation [".."] specified in 6.3.

EXAMPLE1 '.2004-06-01/2004-06-~20", implicit form, .2004Y6M1D/2004Y6M20~D', explicit form: a time
interval beginning before or on 1 June 2004 and ending in the same month, on approximately the 20th.

EXAMPLE 2 '2004-06-01~/2004-06-20..", implicit form, '2004Y6M1D~/2004Y6M20D..", explicit form: a time
interval beginning approximately 1 June 2004 and ending the 20th or later.
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11 Explicit duration and extensions

11.1 General

Duration can be expressed by a combination of time scale units in explicit form — years, months,
weeks, days, hours, minutes and seconds. The representations of duration in this clause are based on
CalConnect CC 18011, Clause 7, "Explicit duration".

These time scale components are specified in 4.3 and are used to specify positive duration.

1|1.2 Durational units

Time scale unit components are represented by a time scale component used to compese a|duration
expression and are defined as "durational units".

The following time scale components can be combined to form a representation dehoted as
urationUnits] for the expression of duration.

—
QL

durationUnits = [yearE][monthE][weekE][dayE]["T"][hourE][minuteE][secondE]

where

["T"] is the time designator symbol used to separate the time scale components relating t¢ the
clock from those of the calendar;

each durational unit represented by a time scale comiponent (such as [monthE]) may be orpitted.

Within [durationUnits], time scale components of‘higher order shall be expressed before|those of
lower order.

Individual duration units are allowed to have'negative values. The following representation d¢noted as

[durationalUnits(m)] accept negative valu€s per component.
durationUnits(m) = [yearE(m)|[monthE(m)][weekE(m)][dayE(m)]["T"][hourE(m)][mirnuteE(m)]
[secondE(m)]

1[L.3 Representations

11.3.1 General

The following representations are both considered complete representations of duration.

11.3.2 Composite representation

The commposite representation of a duration is a more flexible and relaxed specification for|duration
tHan_ that of ISO 8601-1:2019, 5.5.2. It accepts all expressions of the duration representation given in

A A~ A~ o oy —p e o A= AT—Ia- e 2a~ ar o)

[1["-"]["P"][durationUnits(m)]

where [durationUnits(m)] contains time scale components for expressing (positive or negative)
duration (see 11.2).

Expressions in the two examples below are valid in ISO 8601-1.
EXAMPLE1  'P3D', duration of three days.

EXAMPLE 2 'P180Y800D’, duration of one-hundred-and-eighty years and eight-hundred days.
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Expressions in the following four examples below are not valid in ISO 8601-1, but are valid as specified
in this clause.

EXAMPLE 3  'P3W2D’, duration of three weeks and two days, which is 23 days (equivalent to the expression
'P23D"). In ISO 8601-1, ["W"] is not permitted to occur along with any other component.

EXAMPLE4  'P5Y10W’, duration of five years and ten weeks.

EXAMPLE 5 'P-3M-3DT1H5M', duration of three months and three days in the reverse direction, with one hour
and five minutes in the original direction.

EXAMPL

When a |minus sign is provided as prefix to the duration designator ["P"], the minus sign(can be
internalifed into individual time scale components within the duration expression by applying to evely
time scale component within.

EXAMPLH7 '-P2M1D'is equivalent to 'P-2M-1D".
EXAMPLH8 '-P5DT10H'is equivalent to 'P-5DT-10H".

When a fninus sign is applied to a time scale component whose value is already negative (pointing fo
the reverjse direction), it means that the direction of duration should be once-again reversed and shoufd
be turnedl into a positive value.

EXAMPLH9 '-P8M-1D’, duration in reverse, "eight months minus one,day", is equivalent to 'P-8M1D’, "eight
months ago with a day ahead".

EXAMPLH 10 '-P-5WT-18H30M', duration in reverse, "go back five' Wweeks, eighteen hours but thirty minutes

ahead", islequivalent to 'PSWT18H-30M', "go ahead five weeks, eighteen hours, but thirty minutes back".

NOTE The exact duration for some time scale components can be known only when placed on the actyal
time scalg, see D.2.

11.3.3 Brecedence representation

In resolytion of date time formulas, the precedence order of time scale components for durati¢n
calculatipns may fundamentally alter the results.

The precpdence representation of aduration, used for specifying author intent in the order of evaluati¢n
of time s¢ale components within(a duration, is described as follows, denoted as [durationP].

duraftionP = [durC-1][du®€-2]...[durC-n]

where
[dur(-i] is either ["P"][calendarDU] or ["P"]["T"][clockDUJ;
[calendarDU] is one of [yearE(m)], [monthE(m)], [weekE(m)] and [dayE(m)];
[clockBHH is-eone-ofthourEmifminutenandfsecondEmik:
the order of the determines the evaluation precedence order of the duration statement [du-

[durC-i] components rationP], from left to right.

The following four examples all specify a duration of one year, three months and two days, but the
precedence order differs.

EXAMPLE 1 'P1YP3MP2D' describes a duration of one year, three months and two days, to be evaluated in the
order from left to right.

EXAMPLE 2 'P2DP3MP1Y' describes a duration of two days, three months and one year, to be evaluated in the
order from left to right.
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EXAMPLE 3 'P3MP2DP1Y’ describes a duration of three months, two days and one year, to be evaluated in the

order from left to right.

EXAMPLE4  'P-3MP2DP-1Y' describes a duration of three months in the reverse direction, two days in the

original direction and one year in the reverse direction, to be evaluated in the order from left to right.

When a precedence duration is prefixed with a minus sign prior to the first ["P"], the minus sign can be

internalized into all durational units within.

EXAMPLES5 '-P2MP1D'is equivalent to 'P-2MP-1D".

EXAMPLE© -PSDFTI0UR 1s equivalentto F-5DFP1-10H".

Similar to 11.3.2, when a minus sign is applied to a time scale component whose valye i
n¢gative, it should be turned positive.

EXAMPLE7 '-P8M-1D’, duration in reverse, "eight months minus one day", is equivalent‘to 'P-8MP
mpnths ago with a day ahead".

EXAMPLE8 '-P-5WPT-18HPT30M', "go back five weeks, eighteen hours but thirtyuninutes ahead”, is ¢
to 'PSWPT18HPT-30M", "go ahead five weeks, eighteen hours, but thirty minutegback".

The differences between composite representation and precedence representation are appare
diyiration arithmetic, see Clause 14.

1[1.4 Fractional duration

Alduration representation can be modified to accept a fractional value in place of any [i] sped
dyirational time scale component.

EXAMPLE 'P1M2.5D' expresses "one month and two and a half days".

1R Selection of date and time

12.1 General

Altime scale component can_be replaced with selection rules to specify matching criteria d
time scale unit values. This"clause builds upon the "explicit" syntax of time scale con
specified in 4.3 and 1SO 8601-1:2019, 4.3. The principles and mechanisms of this clause origif
CalConnect CC 18012, Clause 5, "Selection of date and time".

The "selection rulé’set” [selection] may include zero or more selection rules.
selection =J"L"][selection-rule-1]...[selection-rule-n]["N"]

where

already

D', "eight

quivalent

ht during

ified in a

f certain

hponents
ate from

FT is the selection prefix designator;

["N"] is the selection suffix designator;

[selection-rule-n] is a selection rule defined in this cause; multiple selection rules may exi
tween the selection prefix and suffix designator.

A selection rule set expression resolves to a set of one or more time scale components, called a"
set", which may be continuous or disjoint on a time scale.

st be-

selection

EXAMPLE1 'L{1,3,5}KN', "Mondays, Wednesdays and Fridays", describes a set of disjoint calendar days (all

three calendar days are not adjacent to each other).
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EXAMPLE 2 'L{1,2}MN/’, "Januarys and Februarys", describes a set of calendar months that are continuous
on one side (January is next to February), but disjoint on the other, when placed on the time scale (March to
December are excluded from this expression).

There can be only one selection rule of the same kind within a selection rule set.

NOTE1 When a selection rule set incorporates a "selection of position" rule, the expression resolves to
a single instance of a time scale component (or a discrete set of instances when the instance indicator, I, is
expressed as a set).

EXAMPLE 3  'L1K1IN', "the first Monday", describes a single calendar day.

EXAMPLH4  ‘L1K{1,2}IN’, “the first and second Monday”.

Selectior] rules shall be placed with higher-order time scale components on the left, and lower-ordper
ones on the right.

NOTE 2 | Selection rules specified in this clause are a superset to those of the "RECUR" syntax specifigd

in RFC 5345; while it is possible to translate certain selection rules specified in this document to that syntdx,
exceptionp and limitations are noted within context of the rules specified below.

12.2 Selection rules

12.2.1 §election of calendar month of year
This selegtion rule specifies a set of calendar months of the calendar‘year.
Represertation:

monthSR = [monthE]
Valid valpies are [1] to [12], corresponding to the ordidal number of the calendar month.
EXAMPLH1 '3M'represents the third calendar month of year, i.e. March.

EXAMPLH 2  '12M'represents the twelfth calendar month of year, i.e. December.

12.2.2 §election of calendar week 6f year

This seléction rule specifies a sét of calendar weeks of the calendar year. Since the calendar week jof
year comjponent has a changeable bound, negative values of week are allowed for specifying the week jof
year nunjber in reverse.

Represertation:
weelSR = [weekE]

Valid valfies are-[1] to [53] and [-53] to [-1]. This corresponds to the number of calendar weeks of a year
according to week numbering as defined in ISO 8601-1.

NOTE1 RFC 5545 specifies that this rule should only be present when the frequency of the repeat rule is set to
yearly (13.4.2).

EXAMPLE1 The tenth week of the calendar year is represented by the expression '10W".
EXAMPLE 2 The second last week of the calendar year is represented by the expression -2W".

NOTE 2  Week 53 can occur only when Thursday is January 1 or if it is a leap calendar year and Wednesday is
January 1, in accordance with ISO 8601-1:2019, 4.2.2.

NOTE 3  Refer to 4.4.1.3 for negative values of weeks.

NOTE4  Definitions of the calendar week and the week number are provided in ISO 8601-1.
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12.3 Selection of calendar day of month

This selection rule specifies a set of days of the calendar month. Since the calendar day of month has
a changeable bound, negative values of calendar day of month are allowed for specifying the day of
month ordinal number in reverse.

Representation:
daySR = [dayE]

Validvalues are [1] to ['21] and [-'21] to [_1] This Pnrrncpnnr‘]c tothe maximum number of calendar days
of a calendar month.

EXAMPLE1 '18D'represents the eighteenth calendar day of the calendar month.
EXAMPLE 2  '-10D' represents the tenth to the last calendar day of the calendar month.
NPTE1  RFC 5545 does not allow this selection rule when the frequency part is set tolweekly.

NDTE 2  Refer to 4.4.1.4 for negative values of calendar days of month.

1R.4 Selection of week days

This selection rule specifies a set of days of the week.
Representation:

daykSR = [daykE]

Valid values are [1] to [7].

EXAMPLE1 With a monthly repeat rule (i.ecwhen [eligible-time-intervals] is [monthE]; see D.4.1), '1K'
rgpresents all Mondays within a calendar month}

EXAMPLE 2  Inayearly context, '5K' represents all Fridays in the calendar year.

1R.5 Selection of ordinal days.in calendar year

This selection rule specifies-aset of ordinal days of the calendar year and should only be speciffied when
tHe repeat rule is set to yearly, monthly or daily (13.4.2).

Since the number of days in a calendar year has a changeable bound, negative values of calendar day of
yéar are allowed forspecifying the day of year ordinal number in reverse.

Representation:
dayoSR = [dayoE(m)]
Validvalues are [1] to [366] and [-366] to [-1].

NOTE The values of [366] and [-366] are used to match a calendar leap year.
EXAMPLE1 '-10'represents the last day of the calendar year (December 31st).

EXAMPLE2  '-3070'represents the 307th to the last day of the calendar year (February 28th of a common year).

12.6 Selection of hours
This selection rule specifies a set of hours of the calendar day.

Representation:

hourSR = [hourE]
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Valid values are [0] to [23].
EXAMPLE1  '23H'represents hour 23 (the last hour) of a day.

EXAMPLE 2 'OH' represents the beginning hour of day.

12.7 Selection of minutes

This selection rule specifies a set of minutes within an hour.

minyR = [minE]
Valid valfies are [0] to [59].
EXAMPLH1 '59M'represents minute 59 (the last minute) of an hour.

EXAMPLH2  '3M'represents minute three of an hour.

12.8 Selection of seconds
This seleftion rule specifies a set of seconds within a minute.
Represertation:
secSR = [secE]
Valid valyies are [0] to [60].
EXAMPLH '30S' represents second 30 of the clock hour.
NOTE 1 | The value of [60] is used to match a leap second.

NOTE 2 | RFC 5545 specifies that the value of [60] should be changed to [59] on conversion according to the ryle
of "BYSEQOND" since it does not support a value 6f[60].

12.9 Selection of position

The posifion rule, if present, should’be applied last, and only when there is at least one selection rufle
preceding it. It selects a set of occurrences that is a subset of the occurrences already selected (by the
selection|rules preceding it).

positionSR = [position]["I"]
where [plosition] is-ajpositive [i] or negative integer [negi].

When usgd inteonjunction with a set of occurrences, [position] identifies the i-th occurrence amongst
the set of occurrences.

Specifically, position numbers within a set of occurrences are considered to start with [1] (the first
occurrence of the set of occurrences), and [-1] represents the last occurrence, [-2] the next-to-last,
and so on.

EXAMPLE1  With a monthly repeat rule, "the last work day of the calendar month" can be represented as
the selection rule 'L{1..31}D{1..5}K-1IN"; where '{1..31}D’' represents all days of all months, '{1..5}K' represents
Mondays to Fridays, '-11' represents the last instance.

EXAMPLE 2 With a yearly repeat rule, the selection rule 'L{1..7}01K1IN' expresses "the first Monday of the
calendar year". With a monthly rule it expresses "the first Monday of the calendar month". '{1..7}0' represents the
first seven days of the calendar year/month, '1K' represents Monday, '11' represents the first instance.

EXAMPLE 3  With a yearly repeat rule, "the second Monday of the calendar year" can be expressed as the
selection rule 'L{1..14}01K2IN".
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Valid values for [position] are bound to the time scale components in the context. The integer value [0]
is not allowed.

EXAMPLE4  With a monthly repeat rule, the expression 'L{1,2,3}D100IN' is invalid because in a single calendar
month, there are only three days that can match the calendar day of month numbers 1, 2 and 3, therefore the
position of 100 cannot be selected.

Time scale components of a lower order than that of the resulting selection set can be used to further
refine the selection set, identical to using a lower order time scale component to refine a higher order
time scale component, such as by specifying clock minute to refine the clock hour.

EXAMPLES5  The expression 'L2ZK2INT9H' refers to 9 a.m. on the second Tuesday.

12.10 Selection with time interval

This selection rule allows extending a selection set with a duration, which applies to ea¢h of the
elements in the selection set.

Each element of the selection set becomes the start of an interval whose dutation is as specified by the
fallowing representation:

timelntervalSR = [selection]["/"][duration]

where

[selection] is a selection rule set specified in 12.2, each element of which becomes the start of a
time interval;

[duration] is avalid duration that defines the(duration of each time interval.

EXAMPLE1 'LL3K4IN/P5DN' selects a time interval set with the start on "the fourth Wednesday" for a
duration of five days, where 'L3K4IN/P5D' is a selection with time interval.

The representation of this selection ruleveffectively allows nesting of selection rules by emHedding a
sglection rule set within. Boundaries(of nested selection rule sets shall be set by pairs of the [selection
prefix (["L"]) and suffix (["N"]) friom the outside-in, where the outermost pair indicate the outermost
sglection rule set, and so on.

EXAMPLE 2 'LL1K{1,3}IN/R5DN' expresses the selection of a set of two time intervals starting on thg first and
third Mondays, each of a duration of 5 days. There are two selection rule sets in this expression. The jnnermost
sdlection rule set is 'L1K{1,3}IN’, which describes "first and third Monday". The duration statement of 'P5D'
is|then applied to thatselection set effectively turning each element into the start of a time interval with the
dyration of 5 days.

EXAMPLE 3  ‘LLL2K2IN/P10DN4K2IN' expresses the selection of "the second Thursday following the second
Tyesday". The innermost selection set, 'L2K2IN’, expresses "second Tuesday". '/P9D' is then applied, rgsulting in
"ihtervaldbeginning the second Tuesday for duration 10 days". '4K2I', "second Thursday" is then applied resulting
in| "seconid Thursday within the ten-day block beginning the second Tuesday", effectively, "second |Thursday
follewing the second Tuesday".

12.11 Application within representations

12.11.1 General

Selection rules may be used with any date and time representation in explicit form. This representation
is especially useful for describing movable days.

EXAMPLE1  '2018Y3ML1K1IN'is a valid date expression that refers to the date year 2018, first Monday of March.

EXAMPLE 2  '2018Y9MTLT8H20MN3I' is a valid date and time expression that refers to the date year 2018,
September, the third instance of 08:20 (which is September 3rd, 08:20).
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EXAMPLE 3 '{2018,2019,2020,2021,2022}YL2M29D1IN" is a valid date expression that selects the February 29
leap day. It matches the first instance of the date February 29th in the years 2018 to 2022.

The following examples are used in conjunction with rules specified in 4.6.2.

EXAMPLE4  'L5SM7K2IN'is an expression for "the second Sunday of May". When placed in an expression with
yearly context, such as in 'X*YL5M7K2IN’, the date falls on the International Mother’s Day. ('X*Y' expresses
"unspecified year"; see 4.6).

EXAMPLES5  'L11M4K4INT17HZ-5H' is an expression for the date "5:00:00 p.m. of the fourth Thursday in
November, in UTC-05:00". When placed in an expression with yearly context, such as in 'X*YL11M4K4INT17HZ-
5H', it repfesents 5:00:00 p.m. falling on the U.S. Thanksgiving Day.

EXAMPLH 6  'L4M{19..26}D4K1IN' is an expression for the first Thursday after April 18th. When placed in an
expressiop with yearly context, such as in 'X*YL4M{19..26}D4K1IN’, the date falls on the First Day_of Summjer
(sumardagurinn fyrsti) in Iceland.

EXAMPLH7  'LL4M4D/-P20DN7K-2IN'is an expression for the second Sunday before April 4¢h. April 4th is the
earliest cdndidate day of the fifth solar term of the traditional East Asian lunisolar calendar, which is traditionally
observed fin East Asia as the Ching Ming Festival (the Qingming Festival, Tomb-SweepingDay or Ancestor’s Day).
This exprgssion can be used to schedule preparation of traditional rituals two Sundays@sior to the festival.

EXAMPLH8 'XXX{0,2,4,6,8}Y11MLLL1K1IN/PO9DN2K1IN' is an expression fof-the selection of "the fiyst
Tuesday fpllowing the first Monday of November of any four-digit even numbetged year." This is Election Day [in
the United States.

12.11.2 | Context set by selection

A selection expression can be used to describe one or mre dates or time intervals. Time scale
components can be placed after a selection in which casé’they apply to all the dates and intervdls
described.

EXAMPLH1 '2018YL1K1IN' is an expression for a specific calendar day. An expression with time scgle
componeits immediately after, such as '2018YL1K1INTTOHOMOS', represents a specific date and time.

EXAMPLH2 '2018YL{1,2,5}KN' is an expression for a set of days (every Monday, Tuesday and Friday |o
2018). Ar] expression with time scale components immediately after, such as '2018YL{1,2,5}KNT10HOM(S
(every M¢nday, Tuesday and Friday of 2018-at 10AM) describe a time interval set '{ 2018Y1M1DT10HOM(S,
2018Y1MPDT10HOMOS, 2018Y1M5DT10HOMOS, 2018Y1M8DT10HOMOS, 2018Y1M9DT10HOM({S
2018Y1MJODT10HOMOS ... }.

12.11.3 |Within time intervals

A selectipn expression canbe used to describe a time interval start or end.

EXAMPLH1 '2018Y9ML1K1IN/P5D', with the expression contain selection describing a single date, represents
the time ipterval "first Monday in September for a duration of 5 days".

EXAMPLH 2 , 12018Y9ML{1,3}K1IN/P5D’, with the expression contain selection describing a time interval s¢t,
represents thev'first and third Monday in September, for a duration of 5 days". The expression is identical to the
set expregsion '{ 2018YOMLI1K1IN/P5D, 2018YOMIL.3K1IN/P5D }'.

13 Recurring time intervals with repeat rules

13.1 General

This clause extends ISO 8601-1:2019, 5.6 on recurring time interval, by adding a rule part that defines
the repeat pattern. The rule part is appended to the recurring time interval structure.

A representation for recurring time intervals with repeat rules allows the expression of a specific time
interval along with rules for repeating occurrences of that time interval.
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Specifically, this clause describes a repeat rule representation based on the mechanisms provided in
CalConnect CC 18012, Clause 6, "Recurring time intervals with repeat rules", which is a superset but
mostly interchangeable with syntax specified in RFC 5545.

This clause depends on the representations defined in Clause 11 and Clause 12.

13.2 Method of specification

A recurring time interval is represented with the following parts:

—t optionally, a number of occurrences; 1t absent, the number of occurrences 1s unbounded;
— atime interval, as specified in 7.14 and in ISO 8601-1:2019, 5.5.1;

— arepeatrule.

1B.3 Specification of time interval

[0 8601-1:2019, 5.5.1 required the specified time interval to identify thefirst occurring time{interval.
This requirement is provisionally relaxed in this clause.

The interactions of a repeat rule are not easily predicable when the‘repeat rule includes the (pptional)
selection-part] (see 13.4). Therefore when the repeat rule, includes the [selection-part], [the time
interval specified identifies only the start and end times of.o¢currences beyond the first and{does not
ne¢cessarily point to the start of the first occurrence.

—

1B.4 Repeat rule

18.4.1 General

Alrepeat rule identifies a set of matching instants according to specification of a repeating cycle used
tdgether with selection rules.

repeat-rule = [eligibility-part]fselection-part]

where

[eligibility-part] is thé mandatory "eligibility part", represented as ["F"][eligible-time-infervals];

[selection-partjZis the optional "selection part", represented as [selection], as specified ih
Clause 12.

When selectieh rules from the selection part are applied to the specified eligible time intervhls of the
eligibility part, a set of matching time intervals is determined.

18.42, ‘Eligibility part and eligible time intervals

The eligibility part determines the frequency of the repeating time intervals ("repeating intervals")
and the gaps between eligible time intervals.

The designator ["F"] precedes the identification of the repeating intervals. Within each repeating
interval, one sub-interval is distinguished, called an "eligible time interval". An eligible time interval is
a time interval that contains instants that are eligible for output selection (the matching instants).

The representation of the eligibility part is given as follows.

eligibility-part = ["F"][eligible-time-intervals]
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where [eligible-time-intervals] accepts one of the following time interval representations:

— one or more calendar years: [yearE];

— one or more calendar months: [monthE];

— one or more calendar weeks: [weekE];

— one or more calendar days: [dayE];

— one or more clock hours: [hourE];

— one ¢r more clock minutes: [minE];

— one

NOTE
frequency

two yeary'.

The valu

a) The
spec

b) The
[elig

EXAN
durat

c¢) Each
begi

EXAN
the 8

These pr

EXAMPLH
each 2-ye

EXAMPLH
8-day intq

EXAMPLH
time inter

13.4.3 §

r more clock seconds: [secE].

The choice of designation symbol "F" reflects "frequency"”, as the value following it"determines t
of the eligible time intervals, and also "for", where the expression "F2Y" could be'‘said as "for eve

e of [eligible-time-intervals] describes the following properties:

fied [eligible-time-intervals].

ble-time-intervals] is expressed.

IPLE1  If the value of [eligible-time-intervals] is '8Y%:then the time scale component is year, t
ion of each repeating time interval is 8 years, and each¢ligible interval is of a 1-year duration.

ning of its repeating interval, where x is thécoefficient of the unit.

Lyear repeating interval.
bperties together determine an exact set of eligible time intervals.

3 Inthe eligibility part, the-expression 'F2Y" places the eligible time intervals as the second year
ir repeating interval.

4 Inthe eligibility part, the expression 'F8D' places the eligible time intervals as the 8th day of ea
rval.

5 In the eligibility part, the expression 'F1Y' mean that the repeat intervals as well as the eligili
vals are yearly,

election'part and selection rules

Huration of each repeating interval is determined by the coefficieitand time scale unit of the

uration of each eligible time interval is one-unit of the chgsén time scale component in whi¢

eligible time interval begins x-1 units of the\selected time scale component following the

IPLE 2 If the value of [eligible-time-interwvals] is '8Y', the eligible time interval is the 7th year withfin

he
'y

The seleqd

tion part provides a list of one or more selection rules, which specify conditions of matchi

ng

one or more instants within a set of time intervals. Representations for possible selection rules are
specified in Clause 12.

When used with a set of eligible time intervals, the selection part identifies a set of instants within the
eligible time intervals that match the selection rules. Each instant marks the beginning of an occurrence

(arecurr

13.5 Re

ing interval).

presentations

A representation of a recurring time interval with repeat rules is as follows:

["R"TMEI"/"][time-interval]["/"][repeat-rule]
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where
["R"] is the recurring time interval designator;
[i] is the number of recurrences (optional);
[time-interval] is a valid time interval;
[repeat-rule] is arepeat rule defined in 13.4.

EXAMPLE1 'R12/20150929T140000/20150929T153000/F2W", interval in implicit form, specifie

EXAMPLE2 'R12/20150929T140000/P1H30MO0S/F2W’, interval in implicit-ferm, specified by
dyration.

EXAMPLE3  'R12/P2H30M0S/20150929T153000/F2W', interval in implicit form, specified by duratio
1B.6 Evaluation of a repeat rule

18.6.1 General

Alrepeat rule specifies a set of occurrences where each occurrence is a time interval.
The occurrences resulting from a repeat rule are calculated as follows:

— determine the eligible time intervals;

— apply all selection rules to the eligible time intervals; and

— obtain the resulting occurrences.

thods to calculate duration-ih repeat rules are provided in Annex D.

Aldetailed explanation of'interactions between eligible time intervals and the selection partis
in Annex B.

Eyaluation compatibility with RFC 5545 is discussed in Annex C.

EXAMPLE 1 . The expression 'R/2018-08-08/P1D/F1YL{3,8}M8DN", means "for every year, select th{
mpnths 3 (Marich) and 8 (August), calendar day 8, for an occurrence of 1-day duration". The resulting oc
arje therefoxe’{ '2018-08-08/2018-08-09', '2019-03-08/2019-03-09', '2019-08-08/2019-08-09', ... }.

EXAMRLE 2  The expression 'R/2018-08-01T10:20:00/PT10M/F1ML{1,10}DT10H20MOSN’, means

duration.
o weeks

1 by start
intervals

start and

h and end.

provided

b calendar
currences

that "for

eyery’ month, select the calendar days 1 and 10, time 10:20:00, for an occurrence of 10-minute duration". The

resultingoccurrencesare therefore{'2018-08-01T10:20:00/2018-08-01T10:30:00','2018-09-01T10:20
09-01T10:30:00', ... }.

EXAMPLE3 The expression 'R/2018-09-05/P1D/F1YL9M3K1IN', means "for every year, select

:00/2018-

the first

Wednesday in September for an occurrence of 1-day duration”. The resulting occurrences are therefore { '2018-

09-05/2018-08-06','2019-09-04/2019-09-05','2020-09-02/2020-09-03", ... }.
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13.6.2 Time scale unit precision

The resulting occurrences of a repeat rule shall have a time scale unit resolution equal to the lowest
order time scale unit specified in the repeat rule.

EXAMPLE 1

In the expression 'R/2018Y1M/P1M/F3M’, the lowest order time scale unit specified is month,

hence the resolution is month precision. This expression resolves to the set { 2018-01/2018-02, 2018-
04/2018-05 ... }.

EXAMPLE 2

In the expression 'R/2018Y1M1D/P1D/F3M', the lowest order time scale unit specified is day,

hence the resolution is day precision. This expression resolves to the set {2018-01-01/2018-01-02, 2018-04-
01/2018-

EXAMPLH
minute, h
01-01TO0O0

13.6.3 1

Inarepe
time scale components provided in the initial start time, i.e. when there is ngselection part, or if the
is no onerto-one correspondence of time scale units used in the initial starttime and those used in the

selection

In this c3
are of loy

EXAMPLH
number o
occurreng
evaluatiof sequence is provided:

— the ¢
eligil

— from

OoCcul

t

t

t

nheritance of component values from time interval start

D4-02 ... }.

3 Inthe expression 'R/2018Y1M1DTOM/PT10M/F1M', the lowest order time scale unit specified
bnce the resolution is minute precision. This expression resolves to the set { 2018-01-01T00:00/201
10, 2018-02-01T00:00/2018-02-01T00:10, ... }.

part.

se, the selection rules shall inherit from time interval start.the values of time scale units th
ver order than those used in the eligibility part.

1 'R/20150104T083000/PT15M00S/F2YL1M1KT{8,93H80M" expresses a recurring interval (t
Foccurrences is unspecified) whose first occurrence is January 4, 2015, 8:30 to 8:45 AM, and subseque
es, all of the same duration (15 minutes), are determined by the repeat cycle for which the followi

kpression '2Y" indicates that the eligible time-intervals have a repeating cycle of two years, and ea
le time interval is 1 year in length, the second year within its repeating interval;

this information together with the spetification of the first occurrence, it is calculated that:

e first eligible time interval‘is the calendar year 2015 (the year during which the fiq
rence takes place);

e first repeating intervalis the two-year period comprising calendar years 2014 and 2015;
bsequent recurring‘ifitervals are then determined by the selection part:

e expression."LM" indicates that the matching occurrences are limited to January only;

e expression '1K' indicates that the matching occurrences are limited to Sundays only;

e expression '{8,9}H' indicates that the matching occurrences have clock hours 8 or 9;

ht rule with a selection part, the selection rules specified do not alwaysdully account for all the

is
3-

e

e-expression '30M' indicates that the matching occurrences have a clock minute value of 30,

combined with specified clock hours, the starting times are determined to be 8:30 AM and 9:30 AM;

— since the selection rules lacks specified values for clock seconds, in accordance with 13.6.3, they
are obtained from the clock seconds value of the "time interval start” of '20150104T083000', hence
the clock seconds selection rule is specified as value '00', the expression is therefore expanded to
'R/20150104T083000/PT15M00S/F2YL1M1KT{8,9}H30MOSN’;

— the recurrent occurrences therefore resolve to the rule "in the second year of every two year
period beginning year 2014, for every Sunday in January at both 8:30:00 AM and 9:30:00 AM, create
a 15 minutes occurrence.".

52

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=57e4f6cefac7c67d668627413a5c274a

ISO 8601-2:2019(E)

EXAMPLE 2  Given the expression 'R/2018-08-01T01:02:03/PT5M/F1D’, there is no selection part, however,
the selection part is inferred from the time scale units of lower order than that of the eligibility part 'F1D’, the
"calendar day" unit. The specific time scale units specified in the time interval start and of lower order than
"calendar day" are clock hour, clock minute and clock second. The inferred selection part directly takes values
for those units from time interval start, resulting in the selection part 'LTIH2M3SN". Therefore, the expression
is expanded into 'R/2018-08-01T01:02:03/PT5M/F1DLT1H2M3SN'. The resulting occurrences are then
{'2018-08-01T01:02:03/2018-08-01T01:07:03','2018-08-02T01:02:03/2018-08-02T01:07:03', ... }.

EXAMPLE 3  Given the expression 'R/2018Y8M1DT1H/P1D/F2ML{1,3}D', the eligible time intervals are
the second month of a 2-month period, selecting for the calendar days "1" and "3". Since the time scale units
of lower order than calendar day ("D") do not have specified units, the clock hours from the initial start date
arfle inherited in the selection rule, resulting in the selection part 'L{1,3}DT1H" Therefore, the\éexpression
is| expanded into 'R/2018Y8M1DT1H/P1D/F2ML{1,3}D L{1,3}DT1H. The resulting occlicrepces are
{12018Y8M1DT1H/2018Y8M2DT1H', '2018Y8M3DT1H/2018Y8M4DT1H", '2018Y10M1DT1H/2018Y1(M2DT1H'
,'P018Y10M3DT1H/2018Y10M4DT1H,, ... }.

14 Date and time arithmetic

1#4.1 General

The modification of a duration with a scalar value, or with another<duration, or the modification of a
date/time by duration are described as "duration formulas".

Mechanisms provided here are based on CalConnect CC 18011, Clause 8, "Evaluation of date fand time
wlith duration”.

The operational precedence of date and time arithmetic-follows mathematical arithmetic, where:

— "+ represents addition;

nn

represents subtraction;
— "x" represents multiplication; and
— parentheses "("and ")" represent precedence grouping of operations.

Within a duration formula, a mixture of duration representations is allowed.

1#4.2 Addition and subtraction

Modification of acduration by the addition of another duration is described using the following
rgpresentation,

duratien\="durationA + durationB

where

fduration] is the resolved duration;
[durationA] and [durationB] are durations to be summed.

EXAMPLE1 'P3M2D + P1D'is a valid duration formula that uses composite duration.
EXAMPLE 2  'P3MP2D + P1D' is a valid duration formula that uses precedence duration.

The subtraction of duration is equivalent to the addition of a negative duration, of which direction is
reversed on the time scale.

Hence, the two representations below are identical.

duration = durationA - durationB
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duration = durationA + (-durationB)

where

[duration] is the resolved duration;

[durationA] and [durationB] indicate that [durationA] is to be subtracted with [durationB].

In composite duration, addition of two durations results in a new duration where each time scale
component is the sum of the corresponding time scale components of both durations. Note that the

granularftyof the resuiting duration wittbe tiratof the finer granutarity of the two durations.
[compA1]...[compAn] + [compB1]..[compBn] = [value("compAl") + value("comipB11])]
[symbol("compA1")]...[value("compAn") + value("compBn")][symbol("compAn")]
where
[compAi] and [compBi] are the i-th durational units of [durationA] and [durationB], respectively
[valdye(c)] is the scalar value of component [c];
[symbol(c)] is the designated symbol for the time scale component [c].
EXAMPLH3  'PT40M60S + PT40M80S' results in 'PT80M140S".
EXAMPLH4  'P1Y10M3D + P2Y5M' results in 'P3Y15M3D".
EXAMPLH5  'PT40M60S - PT40M20S' results in 'PT40S".
EXAMPLH6  'P1Y10M3D - P2YSMT10M' results in 'P3Y15M3DT-10M".
EXAMPLH7  'P3M2D - P1D'is equivalent to 'P3M2D + (-21D)' and results in 'P3M1D".
EXAMPLH8  '-P3M4D - P5D' results in -P3M9D".
In precedence duration, addition of two durations results in a concatenation of durational units, withojit
actual cagflculation of the time scale component values. This is to preserve the precedence order of the
duration
[durfp1]...[durAn] + [durB1]...JdurBm] = [durA1]...[durAn][durB1]...[durBm]
where [durAi] and [durBi] are thé i-th durational units of [durationA] and [durationB], respectively.
EXAMPLH9 'PT40MPT60S)y* PT4A0MPT80S' results in 'PT40MPT60SPT40MPT80S".
EXAMPLH 10 'P1YP1OMP3D + P2YP5M' results in 'P1YP10MP3DP2YP5M".
EXAMPLH 11 'P1YR10MP3D + P2YP-5M' results in 'P1YP-10MP3DP2YP-5M".
As specifiednin 11.3.3, the external minus sign of a precedence duration can be absorbed into ilts
durationpluhits.

EXAMPLE 12 '-P3MP4D - P5D' results in 'P-3MP4DP-5D".

EXAMPLE 13 'P3MP2D - P1D' results in 'P3MP2DP-1D".

EXAMPLE 14 'P3D - P3M'results in 'P3DP-3M".

EXAMPLE 15 '-P3M + P2Y' results in 'P-3MP2Y".

14.3 Multiplication

In a duration formula, a duration may be multiplied by a scalar value, as in the following representation,
resolving to a new duration.
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duration = coefficient x durationA

where

[duration] is the resolved duration;
[coefficient] is the scalar value to multiply by [durationA];

[durationA] is the duration to be modified.

T IT1T Cl.ll CDClltatiUll call a}ou bC D}lUl tCllCC‘l Aad.
duration = coefficient durationA

EXAMPLE1 '3 x P3M2D' (or '3P3M2D") results in 'P9M6D". In precedence duration, '3 x' P3MP2D’
'PPMP6D".

EXAMPLE 2 '0.5 x P3M2D' results in 'P1.5M1D". In precedence duration, '0.5 x P3MP2D' results in 'P|

The method of calculation for fractional duration values is given in D.4.5,

1#1.4 Date time modified by duration

date = dateA + durationB

where
[date] is the resolved date;
[dateA] is a non-duration date andtime expression to be modified;

[durationB] isa duration expression.
EXAMPLE1 '2018Y9M10D + P1D' js'avalid date time formula resolving to '2018Y9M11D'.

EXAMPLE 2  '2018Y9M10DT9H10M + P2MT50S' resolves to '2018Y11M10DT9H10M50S".

If|[[durationA] is in precedenee representation, the evaluation order is from the leftmost duratj
td the rightmost.

EXAMPLE3  The,expression '2018Y9M10DT9H10M + P2MPT50S"' is identical to the
'(2018Y9M10DT9H1OM + P2M) + PT50S’, where the parentheses indicate precedence order.

EXAMPLE 4 >The expression '2020Y2M29D + P2DP2Y' is identical to the effect of '(2020Y2M29D + P}
where the paventheses indicate precedence order.

Methods to calculate date time formulas are given in Annex D, including the calculation for:

results in

1.5MP1D".

Aldate and time representation may be modified by a duratiornras-in the following representation.

onal unit

effect  of

D) + P2Y',

o 1ot ] 1o H pa | 43 4 £ pa |

LIIIIT I1ILTT v dlS VWIITIL SIVCII uuldtivil ds da stdl t Ul Tlilu,

— boundaries of grouped time scale units (Clause 5);

— conversion between of UTC of day and local time of day via time shifts; and

— occurrences of recurring time intervals.
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15 Profiles

15.1 General

The ISO 8601 series includes many features and in many cases allows several different formats to
represent a single feature or multiple interpretations for a single format. Vendors implementing the ISO
8601 series may implement only a subset of its features, or different representations of a given feature,
causing interoperability issues with other implementations.

An ISO 8401 prnfi]p isa cppr‘ifir;\‘rinn of how the ISO 8601 series is to be used for a pnr‘rir‘n]qr context
(applicatjon, discipline or community), specifying the necessary features and representationsyfo
implement and providing interpretations applicable to the particular context.

This docfiment provides one such profile in Annex A.

NOTE This document supports the creation of a registration agency for ISO 8601 profiles, which registers
profiles upon request, helps assure uniqueness of profile names and facilitates the distributien of such profiles.

15.2 Rejquirements

An ISO 8601 profile should at least contain:

— minimum features of the ISO 8601 series that shall be supporteddo conform to the profile;
and may foptionally contain:

— featyres of the ISO 8601 series that are not relevant and heed not be supported;

— in cases where there are multiple methods specified<in the ISO 8601 series to support a particulpar
function, selection of specific methods;

— incapeswhere there are differentinterpretations of a particular function, the profile’s interpretatign
or clarification;

— confprmance levels, if any (requiremernts for each conformance level shall be clearly stated).
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Annex A
(informative)

Profile: Extended Date/Time Format

A

T
th
Cq

A

T
cd
A

T
th

1 General

he Extended Date/Time Format (EDTF) specification (Library of Congress EDTF) was cx
e Library of Congress with the participation and support of the bibliographic community 4
mmunities with related interests.

.2 Compliance
his profile specifies three conformance levels: level 0, level 1 and level2.
level 0 specifies features of ISO 8601-1;

levels 1 and 2 specify features described in this documentx

h implementation of this specification must support all 6f the features listed for level 0. Th

mjust state one of the following levels of support:

Level 0 is supported.

features).

Level 1 is supported.

Level 1 is supported, and in addition the following features of level 2 are supported (list f¢
Level 2 is supported.

vo communication parties that agree to operate according to this profile must suppress, dui
mmunication, any features of ISO 8601-1 that are not included in level 0.

3 Extended/format

e representation of dates and times. Implicit form basic format and explicit form representg

eated by
s well as

e vendor

Level 0 is supported, and in addition thefollowing features of levels 1 and 2 are suppofted (list

atures).

ing their

his profile requires implicit form "extended format" (separators between time scale components) for

tions are

nTt used.

A

4 Level 0

A.4.1 General

Level 0 of this profile requires support for the following features.

©
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A.4.2 Date
This profile adopts the following representations for a calendar date.

— complete representation as specified in ISO 8601-1:2019, 5.2.2.1, b), "Extended format":
[year]["-"][month]["-"][day]

EXAMPLE 1 '1985-04.-12"' refers tao the calendar date 19858 Apri] 12th

— reduked precision, for year and month, as specified in ISO 8601-1:2019, 5.2.2.2, a), "Extends

formlat™:

[year]["-"][month]
EXAMPLE 2 '1985-04' refers to the calendar date 1985 April with month precision.

— redued precision, for year, as specified in ISO 8601-1:2019, 5.2.2.2, b):

[yeaf]
EXAMPLE 3  '1985' refers to the calendar date of year 1985 with year précision.

A.4.3 Date and Time

This proffile adopts the following complete representations fer date and time of day specified
ISO 8601+1:2019, 5.4.2.1, b), on the extended format of the complete representation of a calendar date

a) Dateland time

[datdI]["T"][timel]

EXAMPLE1  '1985-04-12T23:20:30' refers to'the date 1985 April 12th 23:20:30 in local time of day.

b) Date|land time with no time shift fronr UTC

[datdI]["T"][timel]["Z"]

EXAMPLE 2 '1985-04-12T23:20:30Z' refers to the date 1985 April 12th 23:20:30 in UTC of day.

c¢) Dateland time with hour.and minutes time shift

[datdI]["T"][timel][shiftX]

EXAMPLE 3 '1985-04-12T23:20:30+04:30" refers to the date 1985 April 12th, time of day 23:20:30 wi

time phift of 4hours and 30 minutes ahead of UTC.

d) Date|and time with hour time shift

d

i1

kh

EXAMPLE4  '1985-04-12T23:20:30+04' refers to the date 1985 April 12th time of day 23:20:30 in a time

of day with time shift of 4 hours ahead of UTC.

A.4.4 Time interval

This profile adopts representations of a time interval as described in ISO 8601-1, where both the start

and end are dates (no durations and no times included).

EXAMPLE1 '1964/2008' is a time interval with calendar year precision, beginning sometime in 1964 and

ending sometime in 2008.
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EXAMPLE 2  '2004-06/2006-08" is a time interval with calendar month precision, beginning sometime in June
2004 and ending sometime in August 2006.

EXAMPLE3  '2004-02-01/2005-02-08'is a time interval with calendar day precision, beginning sometime on
February 1, 2004 and ending sometime on February 8, 2005.

EXAMPLE4  '2004-02-01/2005-02' is a time interval beginning sometime on February 1, 2004 and ending
sometime in February 2005. Note that the start endpoint precision (year) is different than the end endpoint
(month) and therefore the precision of the time interval at large is undefined.

EXAMPLES5  '2004-02-01/2005' is a time interval beginning sometime on February 1, 2004 and ending
sqmetime in 2Z005. The start endpoint nas calendar day precision and the end endpoint has catepdar year
pijecision. Similar to the previous example, the precision of the time interval at large is undefined.

EXAMPLE 6  '2005/2006-02' is a time interval beginning sometime in 2005 and ending sorpetime in
Fgbruary 2006.

Al5 Level1l

Al5.1 General

L¢vel 1 of this profile requires support for level 0 as well as the following features.

Al5.2 Extended Year

—  4.7.2 letter-prefixed calendar year

EXAMPLE1 'Y1700000002'

— 4.4.1.2, a) negative calendar year

EXAMPLE2  '-1985'
NDTE ISO 8601-1 does not permit negative values for four-digit years.
A}5.3 Seasons

— 4.8.3,a) sub-year groupings— groupings represented as months — basic seasons in the m¢nth time
scale component

EXAMPLE '2001-21' (Spring).
Al5.4 Qualification

— 8.4.1, a) qualification of a complete date (implicit format)
EXAMPLE 1 '1985-04-127".

— ¢8.4.2, a) qualification of a specific calendar year and month

EXAMPLE 2 '1985-047?".
— 8.4.2, b) qualification of a specific calendar year

EXAMPLE3  '1985~"

A.5.5 Unspecified digits

— 9.2.1.1, a) calendar year and calendar month specified, calendar day unspecified

EXAMPLE1  '1985-04-XX"
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