INTERNATIONAL ISO
STANDARD 8601-2

First edition
2019-02

Date and time — Representations for
information interchange —

Part 2:
Extensions

Date et heure — Représentations pour l'échange d'informfition —

Partie 2: Extensions

Reference number
ISO 8601-2:2019(E)

©1S0 2019



https://standardsiso.com/api/?name=51e9b39797844e2d42c4e6a0573b6548

ISO 8601-2:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=51e9b39797844e2d42c4e6a0573b6548

Contents

ISO 8601-2:2019(E)

Page
FFOT@WOT ........coocccoveeses st 5555855855855 vii
IIMETOUICEION. ..o viii
1 S0P ... 1
2 NOIIMATIVE FEERTEIICES .........cccooii et 1
3 Terms, definitions, symbols and abbreviated terms................ i, 1
3.1 Terms and definitions ... 2
3. 1.1 Basic concepts...... 2
3.1.2  Feature description 2
S 700 1S R T-F= 110 ) o 4
3.2 Symbols and abbreviated terms 4
S 70770 S €Y o U = OSSOSO A0 SR S 4
3.2.2  Time scale component symbols 4
3.2.3 Composite component symbols 5
3.2.4  Symbols used to represent time scale component features 6
3.2.5 Symbols used in date and time representations s . ... 6
3.2.6  Designator symbols used in date and time exptessions 6
3.2.7 Component symbols, representations andexpressions 7
4 Extensions to time scale components and units.... 2.
4.1 LT3 0 1=) - U S
4.2 Order of timMe SCALE UNIES. ... s
4.3 Additional explicit forms...
43.1 General.......
4.3.2  Value prefixing.............
43.3 Calendar day of week....
4.3.4 Calendar day of year (..
435 DECAAC e e
4,300 COIMEULY o pmr STt
4.4 Numerical extensions
4.4.1 Negative values
T/ 554 010 ) 4 U= 010 b= BN UL (S
4.4.3  Significant digits. ...,
4.5 Qualification)of uncertainty and approximation..
4.6 UNSPECHIEA AIGITS ..o
S T0 D 0 1 V=) - 1 SR
4.6.2> Unspecified time component value in explicit forms
46:3  Unspecified time component digits in implicit forms.........c]
4.7 EXpanded CaleNdar FEAT ..........ccc i
4.7.1  General...s
4.7.2  Letter-prefixed calendar year
473 Exponential calendar year
474 SIgNIfICANT AIIES oo
4.8 SUD-YEAT GIOUPINES ..o
4.8.1 Listing of seasons and common sub-year groupings ...
4.8.2  Groupings represented as time scale COMPONENTS...........corriiiisirssciseeseees
4.8.3  Groupings represented as MONTIS ...
5 Grouped time SCALE UIEES . ...t 17
5.1 General
5.2 UNEE Q@ITNITION ..o
5.3 U VLU e85
5.4 Application within representations

54T GOIIETAL e
542 UsSe Of Grouped UNIES .. ..o

© 1S0 2019 - All rights reserved iii


https://standardsiso.com/api/?name=51e9b39797844e2d42c4e6a0573b6548

ISO 8601-2:2019(E)

5.4.3  Adherence to grouped unit boundaries

5.4.4  Representation with time shift................
5.4.5 Conversion to basic time SCale UNItS ...
S T@PTESEIEATION ...
6.1 Set of date and tiMeE EXPIESSIONS ...
6.2 Single element aMONEST SEE ...t
6.3 Range element expansion..................
6.4 Set representations and expansion........
6.5 Expressions with time scale components......
6.6 I L@ T EXPI@SSIONIS ..o
Explicit representation for date and time .23
7.1 General......e e .23
7.2 Date ... .23
7.2.1  General. .23
7.2.2  Calendar date.. .23
7.2.3  Ordinal date...... .23
W S ==Y Qe I L OSSO = OO .23
7.3 TIME OF AAY s e .23
7.3.1  Local time of day .23
7.3.2  Beginning of the day ... O s .. 24
7.4 1505 CT] OSSO ... 24
7.5 Date with shift ... .25
7.6 Time of day with time shift..................... .25
7.7 Date and time of day .25
7.7.1  General...n .25
7.7.2  Date and time only .25
7.7.3  Date and time With Shift ... mm e .25
7.8 DIECAAER ..ot o .25
7.9 (0125 0 1 D1 iy OO 4 ) .26
7.10 Omission of zero-valued componeits .26
7.11] Indication of precision............. 5o, .26
7.12| Decimal fractions for time...... 5 .26
7.13| Representations other than complete .26
T 1Al TIME INEETVALS ..o et .27
80 €Y 4 U =Y IO SO .27
7.14.2 Time scalé gomponent order .27
7.14.3  Time SHfD INAICAtION ... .27
7.15]  Recurring tIIEANTEIVALS ... .27
Qualification of‘date and time @XPreSSIONS ...
8.1 GBIELAN ..
8.2 Principles
8.271"  Complete qUALIICATION ...
8.2.2  Group QUALITICATION ..o
823 Iudividudl quahﬁ\,dtiuu ..........................................................................................
8.2.4  Preferred representations for resolving ambiguity
8.3 Time scale components allowing qualification..........cccnn.
8.3.1  GENEIAL e
8.3.2  Calendar year, left qualified: ...
8.3.3 Calendar month, left QUALIFIEA. ...
8.3.4  Calendar week of year, left qualified...........
8.3.5  Calendar day of month, left qualified.....

8.3.6  Calendar day of week, left qualified ...
8.3.7  Calendar day of year, left qualified ..

8.3.8  Clock hour, left qualified...........cccc.....

8.3.9  Clock minute, left qualified ...

8.3.10 Clock second, left QUAlIfIEd..........cooovvrrosiicei s
8.3.11 Decade, left QUAlTIEA ...t

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=51e9b39797844e2d42c4e6a0573b6548

ISO 8601-2:2019(E)

8.3.12 Century, left qUAlIfied. ...
8.4  Calendar date representations with qualification..........ccccnn
8.4.1 Complete representation of a calendar date..........ccoccccicis
8.4.2  Representations of calendar dates with reduced precision
8.4.3  Expanded representations of calendar dates............cosssssnsssins
8.4.4  Qualification of a group of time scale components from the right...
8.4.5  Qualification of individual time scale cOMPONENTS............coiiciisc,
8.4.6  Allowing group and individual qualifications of time scale components............. 35
8.5 Date and time expressions with qualification ...,
9 UNSPECIHTICA QIS ...t
9% General
9.2 Calendar date representations with unspecified digits
9.2.1  Unspecified time scale component values from the right......... 53, 36
9.2.2  Unspecified digit anywhere in time scale component
9.3 Date and time expressions with unspecified digits.........o he 2
10 Extended time interval representations.................com e 39
L0005 4 ) =Y OSSO AN ISR 39
10.2  Unknown or open start or end time intervals ... @ e, 39
10.3  Qualification of dates in time intervals
10.3.1  GENETAL oo
10.3.2 Complete qUalification ...
10.3.3 Partial qualification ...l
10.4 Unspecified portions of dates in time intervals
10.5 Uncertain and approximate dates in unknowa or open time intervals...............fonen 40
10.6  Before and after with qualified time scalécomponents.............cossf e 40
11 Explicit duration and eXteNSIONS ... qd oo
11.1  General....cien
11.2  Durational units...
11.3 Representations...
11.3.1  General... @y e
11.3.2 Composite representation
11.3.3 Precedence repreSenTation . ... e 42
114 Fractional dUTAtIORN . .o e 43
12 Selection of date and fime
12.1  General.. £y e,
12.2  Selectiod-rules
12.2.1“Selection of calendar month of year
12232/ Selection of calendar week of year........
12.3  Selection of calendar day of month..........cccc.cccc..
12.4 & Selection Of WEEK days.....cciisisce st
12,5\ Selection of ordinal days in calendar Year ...
126  Selection of hOUTI'S ...
12.7  Selection of minutes....
12.8 Selection of seconds ...
12.9 Selection of position.......
12.10 Selection with time interval
12.11 Application Within repreSENtaAtioNsS. ...
T2 0001 GOIIETAL oo
12.11.2 Context set by selection
12.11.3  Within time INEIVALS ...
13 Recurring time intervals with repeat rules
13.1 GeNeral ...
13.2 Method of specification...
13.3  Specification of time interval...
L1304 REPEAT TULE ..o
T34 T GOIETAL oot

© IS0 2019 - All rights reserved v


https://standardsiso.com/api/?name=51e9b39797844e2d42c4e6a0573b6548

ISO 8601-2:2019(E)

13.4.2 Eligibility part and eligible time intervals ....
13.4.3 Selection part and selection rules.....................
13.5 Representations.......
13.6  Evaluation Of @ FEPEAT TULE ...
L3061 GEIIETAL oo
13.6.2 Time scale unit precision
13.6.3 Inheritance of component values from time interval start
14 Date and time arithimEiC. ...
14.1 General......cco.
14.2  Addition and subtraction.....
143 Muttipticatiomr _
14.4f Date time modified DY dUTatioN ... o) .55
15 Proffiles .56
15.1 .56
15.2 .56
Annex A (iy .57
Annex B (iy .63
Annex C (irfformative) Compatibility considerations of repeat rules with’IETF RFC 5545
TE@CUTTCIICES ......ooooooooiiiiiiiieeeeee ittt g et .66
Annex D (informative) Evaluation of date time formulas and duration considerations....... .68
BIDIIOZTAPIIY ... A .75

Vi

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=51e9b39797844e2d42c4e6a0573b6548

ISO 8601-2:2019(E)

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.
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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
[SO 8601-1, including:

— negative values for time scale components;

— qualification of expressions and time scale components:;

— setrepfesentation of date and time expressions;
— seasong;
— time infervals with open or unknown starts or ends;

— expresgion of movable days through date and time selection;

— date and time expressions without digit length limits; and

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

Such concepts are often represented according to various ad-hoc _cenventions; this document aims to
provide a slandard syntax for their representation.

The extenfled representations allow unambiguous interpretation, enforce the confidence of
interoperalility and minimize the risk of misinterpretations-and their consequences.

viii © IS0 2019 - All rights reserved
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INTERNATIONAL STANDARD ISO 8601-

2:2019(E)

Date and time — Representations for information
interchange —

Part 2:
Extensions

1
This

Scope

document specifies additional representations of dates of the Gregorian calendar and

on the 24-hour clock that extend the basic rules and composite elements of those'defined in

The{
appl

The{

This
not
spec

2

The
cons
und{

ISO

e representations are specified as character strings for use in information interchan
jcable for representing times and time shifts based on Coordinated Universal Time (UT

e extensions include:

lincertain or approximate dates, or dates with portions unspecified;
extended time intervals;

Hivisions of a year;

cets and choices of calendar dates;

brouped time scale units;

Fepeat rules for recurring time intervals;’and

Hate and time arithmetic.

'rom the 24-hour clock. Fhis' document does not address character encoding of repr
ified in this document.

Normative references

titutes requirements of this document. For dated references, only the edition cited

B601-1:2019, Date and time — Representation for information interchange — Part 1: Basi

fimes based
ISO 8601-1.
re. It is also
C).

document excludes the representation of date elements from non-Gregorian calendafs, or times

esentations

following documents are referred to in the text in such a way that some or all of their content

hpplies. For

ited refexences, the latest edition of the referenced document (including any amendments) applies.

C rules

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/

© IS0 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

uncertain
calendar d

3.1.1.3
date with u

ate
e whose source is considered dubious (3.1.1.4)

nspecified part

calendar dafte of which a partis unstated

Note 1 to enl
unstated be
unknown, on

3.1.1.4
dubious
not to be re

3.1.1.5

try: The unstated part can be year, year and month, month, month and day, or year and day|
ause it has not (yet) been assigned (it can be assigned in the future), of-be€cause it is classifi
for any other reason.

ied upon

qualificatipn symbol

symbol that
EXAMPLE

3.1.1.6

movable day

repeatedly
(3.1.2.6), by

EXAMPLE 1
in November

EXAMPLE 2
Thursday aff

EXAMPLE 3
movable day]

Note 1 to ent
indicate the

indicates certain qualification to a value it applies to

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

bccurring day in a calendar that\is'represented by criteria set by one or more selection
t does not always resolve to afixed calendar day in every repeating cycle

Thanksgiving Day in the U-S. and Canada are considered movable days, set to the fourth Thuy
and the second Monday-in-October, respectively.

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

Father’s Bay is celebrated on the third Sunday in June in North America and is considel

ry: Théselection of this term pays homage to the phrase "movable feast" used in some calendd
ule-based determination of annual events.

It is
bd or

rules

sday

first

ed a

rs 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

Note1l-to entry: A r‘nmmnnify may dpvnlnp a prnfi]p to describe how to carry out functions or nnp]y features

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

Note| 2 to entry: A profile often describes what features are to be supported and how to apply th
In cqses where multiple methods are allowed for a required feature, a profile may seleat a singl
case$ where a particular function allows different interpretations, a profile may select a single inte
provjde clarification. A profile may list out features that need not be supported. It may.specify sever
level§ (3.1.2.2).

bse features.
e method. In
['pretation or
hl conformity

Note| 3 to entry: The term “profile” is used in this document with the specifi¢ definition (includig the notes)

here, despite its various meanings in other contexts.

matghinginstants
set gflinstants, computed by a repeat rule (3.1.2.5), that belongs within eligible time interv|

of a set of

etween the

als (3.1.2.8)

and fulfils criteria set by specified selection rules (3.1.2.6)

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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3.1.2.13

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 ap

parent solar time.

3.1.3 Seasons

3.1.3.1

season
time interv
(3.1.3.2), su

Note 1 to en

al resulting from the common division of a calendar year into four time intervals, sj
mmer (3.1.3.3), autumn (3.1.3.4) or winter (3.1.3.5)

ry: A single calendar date may represent different seasons depending on local custonis or locq

such as the difference between the northern or southern hemispheres.

3.1.3.2
spring
season (3.1.]

3.1.3.3
summer
season (3.1.]

3.1.34
autumn
season (3.1

3.1.3.5
winter
season (3.1.]

B.1) following winter (3.1.3.5) and preceding summer (3.1.3.3)

3.1) following spring (3.1.3.2) and preceding autumn (3:1.3.4)

B3.1) following summer (3.1.3.3) and precedingwinter (3.1.3.5)

B3.1) following autumn (3.1.3.4) and pte€ceding spring (3.1.3.2)

3.2 Symbols and abbreviated terms

3.2.1 General

Representa
[SO 8601-1

Fions and expressions specified in this document make use of the symbols give
hnd the following:

3.2.2 Tinpe scale commponent symbols

c(feat)

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

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

ring

tion,

(e.g.

yearE

monthE

weekE

dayE

daykE

time scale component calendar year in explicit form, specified in ISO 8601-1:20
4.3.2b)

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

19,

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 8
1:2019,4.3.5 b)

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

601-

© 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 ISO 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

cent Time scale component century (defined in 1ISO 8601-1:2019, 3.1.2-237 10 ¢xplicit
form, specified in 4.3.6

seaspn the values 21 to 24 as specified in 4.8.1

ydivjision the values 25 to 41 as specified in 4.8.1

seaspnE the values 21 to 41 as specified in 4.8.1

exp1 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 representatior] as start or

3.2.3 Composite component symbols

end as determined in ISO 8601-1:2019, 5.433.

date] date representation in implicit form, specified in ISO 8601-1:2019, 3.2.B as date
and dateX

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

timgE time of day representation in explicit form

dtE date and time representation in explicit form

dsE date-with shift representation in explicit form

dtsE date and time with shift representation in explicit form

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

tisdE time interval representation with a start in explicit form and duration|

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

positiveDuration representation of [duration] specified in ISO 8601-1:2019, 5.4.2 that contains only
time scale components that have positive values

timeUnits time scale components for time of day representation

groupUnit grouped time scale unit representation

group grouped time scale unit representation with value

groupDateTime date time representation that incorporates grouped time scale units

timelntervalE collective representation of tiseE, tisdE, and tiedE

© IS0 2019 - All rights reserved
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3.2.4 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

minus form to allow time scale components to accept negative integer values, as specified

3.2.5 Syn
!

Q
AA

[

negi

3.2.6 Degq

nmon

"Kll

ma.4.1
nbols used in date and time representations

symbol indicating that the token following this symbol is optional (may be‘emitted)
placeholder for a qualification modifier which applies to the time scale€component value
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]

ignator symbols used in date and time expressions

a minus sign represented by the character “2*to indicate a negative value

the calendar day of week designator, represented by the character "K", preceding a d4ta
element which represents the ordinalMiumber of a calendar day within a calendar wegk

the decade designator, represenited by the character "|", preceding a data element which
represents the decade number

the century designator, represented by the character "C", preceding a data element which
represents the century-humber

the calendar day.6f year designator, represented by the character "0", preceding a data
element whieh répresents the ordinal number of a calendar day within a calendar yedr

the suffixdesignator to represent years before year one (1), represented by the character
"B", placed 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

HUH

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

© ISO 2019 - All rights reserved
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the instance designator, represented by the character "', indicating that a spe
stance is to be selected within the time scale component

2:2019(E)

cific in-

the frequency designator, represented by the character "F", preceding the component

which represents the frequency part of a repeat rule

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

the selection suffix designator, represented by the character "N", following the compo-

nxn

ll%ll

x".")

NOT
alph

NOT

3.2.]
Thr(

nent which represents the selection part of a repeat rule from the correspond
designator

the unspecified digit, used within a date with unspecified part, represerited b
acter "X", indicating that the time scale component value of the specific digit it
unspecified

the unspecified digit modifier, represented by the charactet "#*", indicating, wk

is unspecified

component value it applies to is uncertain

nmoon

qualification modifier, represented by the character "~", indicating that the tix
component value it applies to is approximate

qualification modifier, representedhy the character "%", indicating that the ti
component value it applies to is bath uncertain and approximate

indicating "on or before" value x if applied as a prefix to a time scale componer
indicating "on or after"\value x if applied as a suffix to a time scale component

indicating "betweénx and y" (inclusive) when applied between two time scale d

1 The designator symbol "]" is assigned from its ordinal position being the tenth letter o
hbet.

f  Component symbols, representations and expressions

ughout this document are statements of the form:

ng prefix

7 the char-
replaces is

en used

with the unspecified digit as "X*", that the entire time scale’component value it applies to

qualification modifier, represented by the character™?", indicating that the tinmie scale

ne scale

me scale

1t

omponents

f the English

£ 2 The designator symbols "G" and "U" are used to demarcate the "grouped time scale unit" time scale
components as theyyave the initial letters of the words "group” and "unit".

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
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 '71985'.

© IS0 2019 - All rights reserved
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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 shall not be used with the basic formats of the implicit forms.

4.2 Ordjr
This document refers to an "order" amongst time scale units, which is defined by the durationofa

scale unitr
always gred
than the lat|

The relativ{
considered

calendg
calendg
calend3
calend3
calendg
calendg
clockh
clock m
clock sg

NOTE a
multiple of 3
always be ex]

4.3 Addi

4.3.1 General

In ISO 8601

£ 53 1 24
UT T STAIT UIITtS

elative to other time scale units. For example, since a single calendar month has & durg
ter than a single unit of calendar day, the former is considered a higher order time scale|
ter.

e order of commonly used time scale units is specified below, with the-higher listed ¢
a higher order time scale unit than a lower listed entry:

r century;

r decade;

r year;

r month;

r week;

r day;

bur;

inute;

cond.

higher order time scale does not necessarily mean its duration can be expressed as an in

lower order time scale~For example, a calendar month can have 28, 29, 30 or 31 days and c4
pressed as an integexmultiple of a calendar week (7 days).

fional explicit forms

-1 explicit forms of time scale components are used for the representation of duration

time
ition
unit

ntry

feger
nnot

pnly.

This subclause 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

4.3.3

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

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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[i]1K")

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:
[i"0")
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:
[i][")"]
EXAMPLE1 '196]'in explicit form expresses the decade of the 1960s,spanning the calendar years 1960 to 1969.
EXAMPLE 2 '0]' in explicit form expresses the decade spanning.calendar years 0 to 9.
4.3.6 Century
The entury is represented below as an extension to'ISO 8601-1:2019, 4.3.12:
Explicit:
[i]["C"]
EXAMPLE1  '16C'in explicit form expresses the century of the 1600s, spanning the calendar years 1600 to 1699.

EXA

4.4

4.4.

4.4.

Cert
sym

1 Negative values

MPLE 2 '0C' in explicit form expresses the century spanning the calendar years 00 to 99.

Numerical extensions

.1 General

pin timesscale components are allowed to accept a negative integer as their value. TH
bolis\dsed in representations that accept a positive or negative integer.

e following

e = [ "l
* JL*]

o L JL

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

In ISO 8601-1, a negative calendar year cannot be expressed for the years -0001 through -9999. This

subclause removes-thatrestriction:

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

a) Implicit:
year(m) = [!]["-"][year]
EXAMPLE1  '-1985'in implicit form expresses the calendar year -1985.
b) Explicit:
yearE(mn) = [!]["-"][yearE]
EXAMPLE 2 '-2018Y"in explicit form expresses the calendar year+-2018.

When 4 negative calendar year represents a date, the negative value is to represent the numbgr of
years prior to year zero (0) (year zero is expressed as '0000" in implicit form and '0Y"' in explicit fqrm).

EXAMPLE 3  The year immediately preceding year'\zero (0) is expressed as '-0001" in implicit form} and
"-1Y" in gxplicit form.

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

Explicit:

weekE(m) = [!]["-"][weekE}

When a negative calendar-weéek of year represents a date, the negative value expresses the nummber
of weeks cqunting in reverse from the end of the calendar year, where the last week of the yepr is
represented by the integer value '-1'.

EXAMPLE '-3W'expresses the third last week of the year.

4.4.1.4 Calendardayofmonth
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
by the integer value '-1'.

EXAMPLE1 '-70'represents the seventh last day of the calendar year, which is always December R5th.

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 [alendar year before year one (1) is represented as follows:

Explicit:

[yearE]["B"]

EXAMPLE1 '1YB'the first year before year one (1), equivalent teythe 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) extefids the calendar decade’s implicit form (specified in
ISO 601-1:2019, 4.3.11) and its explicit form (specified in 4.3.5) to accept negative values.|lt identifies
a defade consisting of all ten years identifiéd-by the provided digits with an additional digif appended.

In implicit form, the calendar decade-before year one (1) is specified by a three-digit negative integer.
There is no digit limitation in explicitform.

The fespective forms are represented as follows:

a) [mplicit:

ec(m) = []["-"][de¢]

EXAMPLE 1 £22019' in implicit form expresses the years -199 through -190.
b) Explicit:

HecE(m) = [']["-"][decE]

A e ] 101
o Z TZ7J

L Liait £ +] 120 4+ 1 120
T CAPITICITTUTTIT CAPT TS STSTIIC yUal S~ I Z 7 I O U g T Z 0%

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.

© IS0 2019 - All rights reserved 11
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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]
EXAMPEE2 =12€-rexphicitformrexpresses theyears=1299-through=1200:
EXAMPLE 3  The "negative zero century" is identified by '-00' in implicit form (-0C' in expticit form),
which ekpresses year -99 through year zero (0).
NOTE Zgro century and negative zero century are not the same century. They overlap; both include|year
zero (0).
4.4.1.9 Dpration
A duration [in the reverse direction, called a "negative duration” in this decument, can be expressed
using the following representation based on the [duration] representation specified in ISO 8601-1:4019,
5.5.2. In thip case, all time scale components within the duration representation shall be positive.
duration(m) = [!]["-"][positiveDuration]
where [pos]tiveDuration] is the representation of a positive\duration.
EXAMPLE 1| '-P100D' in date represents the duration of;100 days in the reverse direction. The durption
formula 'P345D - P100D' results in 'P265D".
EXAMPLE 2| '-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 cafes, the representation-of a value scale is more important than the need for accuracy.
The following representation is used for a value that accepts an exponential value. This mechanism

originates fl

S

exp =

—

where

[signifi

rom Library of Congress EDTF.

ignificand]["E*}[exponent]

cand]iis an integer value of representation [negi];

[expong

bnt)  is an integer value of representation [il;

[exp]

EXAMPLE 1
EXAMPLE 2

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).
'3E3' (the value 3 x 103 =3 000).
'-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

12
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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

Whdnavalue assigned to a time scale component Is large enough, Tt 1s often useful to compdct the value
expijession by expressing the precision of the value using the representation as follows. Thisjmechanism
origlnates from Library of Congress EDTF.

5ig = [value]["S"][precision]

whele

[value] is an integer value that describes the estimated value, ¥epresented as [negil;

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

[sig] provides a representation of an estimated-alue within a value range of sp¢cified
precision.

EXAMPLE 1 '1230S2', a value between 1200 and 1299xestimated to be 1230.
EXAMPLE 2  '3141592653S4', a value between 3144000000 and 3141999999, estimated to be 314[1592653.
EXAMPLE 3  '271828E5S6', a value between 27182800000 and 27182899999, estimated to be 27182800000.

A tirhe scale component that accepts unbounded integers (such as calendar year), or is used|to describe
durdtion (such as calendar month), is 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]

whele

[c] indicates thetime scale component representation;

[s] indicateSthat the time scale component allows significant digits.

EXAMPLE&4 . 'If "c" is the time scale component yearE in explicit form, c(s) means "calendar yeaf accepting a
valu¢ with'significant digits". The explicit year representation [i]["Y"] becomes [sig]["Y"] when [i] is replaced
with|[sig], and expands to [value]["S"][precision]["Y"] and finally [negi]["S"][i]["Y"]. In this expregsion, [value]
describes the estimated calendar year, [precision] describes the number of digits with precision, and [sig]
describes the specified value range. '6633110S3Y" is 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) = [[Q]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 Unspecified digits

4.6.1 General

The unspegified value character "X" is used to indicate unspecified digits or values'in time gcale
components.

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

— the ungppecified value character "X" is used as a replacementfor any digit in a time scale component
value t¢ indicate that the digit is unspecified.

EXAMPLE 1| '195XY' expresses an unspecified calendar yearin the 1950s.
EXAMPLE 2| '1390YXXM' expresses a two-digit calendarmonth in 1390.

EXAMPLE 3| '2052Y1MX*D' expresses some calendar day in January 2052.
EXAMPLE 4 | 'XXXYX*MXD'expresses a one-digit'calendar day of a calendar month in a three-digit calendar|year.

EXAMPLE 5| 'X*Y12M28D' expresses December 28th of an unspecified calendar year.

4.6.3 Ungpecified time component digits in implicit forms

In implicit fprms of time scale’components, the unspecified value character can be used as a replacement
for any digit in a time scale-eomponent to indicate that the digit is unspecified. To indicate that the entire
componentfis unspecified,-the unspecified value character replaces every digit of that component.

EXAMPLE 1| '199X!‘expresses an unspecified calendar year in the 1990s.

EXAMPLE 2| '1999-XX' expresses some calendar month in 1999.

EXAMPLE 3 1090.01.XX" expressessome calendar r]dy n ‘T’)nuav}y 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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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)].

year(p) = ["Y"][negi]

EXA
EXA

4.7.

The
neeg

EXA
EXA

4.7.5

The
4.7.3

The

b)

4.8

MPLE1 'Y1700000002' represents a positive calendar year 1700000002.
MPLE 2 'Y-1700000002' represents a negative calendar year -1700000002.

3 Exponential calendar year

method of 4.4.2 can be used for representing a year whose value scale‘iS more importd
for accuracy in conjunction with 4.7.2. This time scale component,is.denoted as [year(§

year(e) = ["Y"][negi]["E"][i]
MPLE 1  'Y17E7' (the calendar year 17 x 107 = 170000000).

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

L Significant digits

method of 4.4.3 can be applied to the year time'scale component in conjunction with 4.7
. This time scale component is denoted as.[y€ar(s)].

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

[year(s)]

EXAMPLE 1 '1950S2’, sonie year between 1900 and 1999, estimated to be 1950.

Vear longer than four digits that is expressed as letter-prefixed and accepts significant
[year(p, s)]

EXAMPLE 2 'Y171010000S3’, some year between 171010000 and 171010999, estimated to b{

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

int than the

]

h

o

12 as well as

ntation:

Higits:

» 171010000.

[ year(p, e, s)]

EXAMPLE 3 'Y3388E2S3’, some year between 338000 and 338999, estimated to be 338800.

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)

© IS0 2019 - All rights reserved
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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 Spripg — Southern Hemisphere

— 30 Summer — Southern Hemisphere

— 31 Autymn — Southern Hemisphere

— 32 Winfer — Southern Hemisphere

— 33 Quafter 1 (3 months in duration)

— 34 Quarter 2 (3 months in duration)

— 35 Quafter 3 (3 months in duration)

— 36 Quafter 4 (3 months in duration)

— 37 Quaflrimester 1 (4 months in duration)
— 38 Quaglrimester 2 (4 months in duration)
— 39 Quaglrimester 3 (4 months in duration)
— 40 Semgestral 1 (6 months in duration)

— 41 Semegstral 2 (6 months in duration)

The values |21' to '24' indicates a sub-year grouping as seasons, independent of the occurring locatjon.

4.8.2 Grdupings represented-as.time scale components
The following time scale compenents are used to represent valid ranges of the values in 4.8.1.
a) Implicif, basic sub-yeat’groupings:

season = [AA], where the range is [21] to [24]

b) Implicif, advanced sub-year groupings:

ydivision = [AA], Where the range 1s [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.

16 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=51e9b39797844e2d42c4e6a0573b6548

ISO 8601-2:2019(E)

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]

FXAMPLE 2 '2001-34' expresses "second quarter of 2001".

5 [rouped time scale units

5.1 | General

This|clause is a generalization of sub-year groupings described in 4.8.

A time scale unit can be replaced by a "grouped unit" as,described in this clausd, based on
CalConnect CC 18011, Clause 5, "Grouped time scale units".

5.2 | Unit definition

A grpuped time scale unit ("grouped unit") defines atime scale unit that is a composite of smaller time
scal¢ units. Its representation is provided as follows and is denoted as [groupUnit] in this dgcument.

broupUnit = ["G"][durationUnits]["U"]

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

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

NOTE1 [durationUnits] is essentially a duration statement without the "P" prefix. "P" is unnecesgary because
the duration is alwaysexpressed between the grouping prefix and suffix, namely, “G” and “U”..

NOTE 2  Wihen expressing the month component as a two-digit integer as described in 4.8, this representation
does|not apply, and the month component can consist entirely of two digits.

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

EXAMPLE1 'G11DU', every unit of the grouped unit is of eleven days duration. For example, if this grouped
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 Unit value

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

group =

where

[i]

[i][groupUnit]

indicates the coefficient value of the grouped time scale unit;

[group
EXAMPLE 1

EXAMPLE 2
EXAMPLE 3

A L | H q o £3 J 3 Imilile ]

JlllLJ 15 d5 UCTIITICTU 11T J.4.

'5G10DU’, the fifth unit of ten-day groups.

'20GT30MU’, the twentieth unit of thirty-minute groups.

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

The yearly ¢livision values from [33] to [41] in 4.8.1 can also be represented in this more generic fo

EXAMPLE 4
(second thre|

5.4 Appl

The expression '2018-34' is equivalent to the expression '2018-2G3MU" — the second qu
e-month period) of 2018.

jcation within representations

5.4.1 General

Grouped tin
scale unit ¢

EXAMPLE 1
60-day grou
in a common|

EXAMPLE 2
2018, Septe
it can be omi

EXAMPLE 3
expressions
second grouj

EXAMPLE 4
expressions
third group”

EXAMPLE 5
indicate "the

he scale units can be applied to date and time representations as replacements for any
mponents as long as the resulting expressienis a valid one.

'2018Y4G60DU6GD' is a valid date expressipn that refers to the date year 2018, 6th day of th
b, which is the 186th ordinal day of year (in'the Gregorian calendar, the 186th ordinal day is Jul
year and July 6th in a leap year).

'2018Y9M2DT3GT8HUOH30M"is a valid date and time expression that refers to the date

F1m.

hrter

time

b 4th
y Sth

year

ber 2nd, 16:30 (30 minutes into\the third 8-hour period). While the inner expression ‘OH’ is supplied,

ted in accordance with 7.10.

'2018-02-2G14DU" (implicit form) and '2018Y2M2G14DU" (explicit form) are complete
that indicate "the se€ond fortnight of February 2018", as specified by the rule "group every 14

D .

'2018-03-3G10DU" (implicit form) and '2018Y3M3G10DU" (explicit form) are complete
fhat indicate/the third 10-day block of March in 2018", as specified by the rule "group every 10
A 10-dayblock is a time grouping commonly used in East Asia.

“416:1GT15MU" (implicit form) and 'T16H1GT15MU" (explicit form) are time expressions
first quarter-hour of 16:00", as specified by the rule "group every 15 minutes, first group".

date
days,

date
days,

that

EXAMPLE 6

the time inte

'2018-1G6MU" (implicit form) and '2018Y1G6MU'" (explicit form) 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

rval 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;

EXA
orde

Whdn

ther

EXA
scale

10th|century.

EXAMPLE 3  '1933Y1G80DU' represents the first 80-day group afithe year 1933, with a precision
EXAMPLE4  '1543Y1M3G5DU' refers to the third five-day group in January of the year 1543, wit
of fije-days.

EXAMPLES5  '110Y2G3MU' refers to the second three-month block of the year 110, which is effectiy
to the second quarter of the year 110, with a precisior0f three-months.

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

When [lowerOrderUnits] is present, the @xpression refers to a date and time using the lowes
unitfin the [lowerOrderUnits] expression, and therefore has the precision of that time scale.

Tim
aftel
intel

EXA
scalg

sample expressionefithis representation that points to the 50th day of the second quarter of the yeg

EXA
scale
with
that

towerOTdertmitst s optionat, it contains time scate units {and their vatues) thratare of
lower order compared to the lowest order time scale unit withinjthe

MPLE1  '[monthE][group][yearE]' is an invalid date and time representation as [monthE]
- than that of [yearE].

[lowerOrderUnits] is omitted, the expression refers to a unit of the grouped time sc
bfore has the precision of the grouped time scale unit.

MPLE 2 '[centE][group]' is a valid date and time representation, expréssed in units of the g
unit. '10C5G20YU" is a sample expression of this representation thatpoints to the fifth 20-ye

e scale components placed«to the right of a grouped time scale unit behave identica
a typical time scale component, such that the component to the right refers to an insta
val "within" the component at the left.

MPLE 7  '[yearE][group][dayE]' is a valid date and time representation, expressed in the calen
unit. The '[dayE]*points to a calendar day within the expression '[yearE][group]’. '2018Y2G]

MPLE 8 “{decE][group][timeE]"is a valid date and time representation, expressed in the lowe
units specified in [timeE], which is the clock second time scale unit. The '[timeE]" points to
n an‘eéxpression of '[decE][group]’. '201J2G5YU3DT10HOS' is a sample expression of this re
ncludes all the 10:00:00 clock times of the third day of each year of the second five-year block

deca

pqual or
group unit.
has a lower

hle unit and

rouped time
r unit in the

f80-days.

h a precision

ely referring

t time scale

[ly to those

nce or time

dar day time
MU50D' is a
r2018.

5t order time
a clock time
presentation
in the 201th

de fcn:lnnlna Jyears. 2010 to 7n1Q\ This can be nvnnnr‘]nr‘l into the time interval set '[ 201

'Y3DT10HOS,

2016

EXAMPLE 9

Y3DT10HOS 2017Y3DT10HOS 2018Y3DT10HOS 2019Y3DT10HOS}
'2018Y3G60DU6D’ represents the sixth day within the third 60-day group of the yea

r 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).

EXAMPLE 1

EXAMPLE 2

'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.

'2018Y1G2MU60D' refers to the sixtieth day of the first two-month group in the year 2018. It

is an

invalid expression as the first two-month group of 2018 only contains 59 days, the expression '60D' falls outside
of the same grouped time scale unit.

5.4.4 Representation with time shift

A represent

[groupl
EXAMPLE 1
EXAMPLE 2
hours ahead

5.4.5 Cor

54.5.1 G

When an ey
units (time
interval.

EXAMPLE
equivalent tg

5452 T

When the
component
the original

In this case
the original

EXAMPLE
fourth group
rule, only thg

ation using grouped time scale units can be represented with a time shift as:
DateTime][shiftE]
'2018Y1G60DUZ-5H' represents the first 60-day group of the year 2018five hours behind U']

'2018Y3G60DU6DZBH' represents the sixth day of the third 60-day, group of the year 2018,
of UTC.

version to basic time scale units

pneral

pression referring to a grouped time scale unit has to be converted to use basic time ¢
scale units that are defined in 4.3 and 1SO 8601-1:2019, 4.3), it can be converted into a

'2018Y1G6MU' refers to the first 6-month group of year 2018. The resulting time intery
that of the time interval expression<2018Y1M/2018Y6M'.

runcation of partial units

duration of a grouped(time scale unit does not cleanly divide the original time §
the last unit of the grouped time scale is only partially within the boundaries specifig
time scale component.

the particulat grouped time scale unit refers only to the duration that is within boun

time scale.component. The remaining duration that are out of bounds shall be truncatg

ed unit-only has 6 days within September (2 days are in October). According to the above trunc
first.6 days belong to this grouped unit, and the resulting time interval is '2018-09-25/2018-0

pight

cale
time

al is

cale
d by

s of
d.

'201.8Y9M4G8DU' refers to the "fourth 8-day grouping of September of the year 2018", buft the

htion
h-30".

5.4.5.3 Spanning grouped unit boundaries

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

20

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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6 Setrepresentation

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

the a

ctual expressions.

["{"1[expr1][","][expr2] ... [}"]

paces within

EXA
that

Expi
EXA

6.2

Squs
com

The
sepa
occu

EXA

could be used to express "year of publication" when it is known that the desired calendar year is a d

with

EXA

6.3

The
expI

The
exp1]
betv

a)

MPLE1  '{1960, 1961, 1962, 1963} could be used to indicate the calendar years of publicati
vas published in each of these calendar years: 1960, 1961, 1962 and 1963.

essions contained within a set may be of different precisions.

MPLE 2 {1960, 1961-12}" indicates the calendar year 1960 and the month De¢ember of 1961.

Single element amongst set

re braces enclosing a set of date and time expressions (with 1o specified order and s
mas, with no intervening spaces) are used to mean "one member of the set".

[["1[expr1][","][expr2] ... [*]"]

double brackets shown in this representation is a side effect of the usage of square
rate description from representation. Square bfackets shown in this representation
r in an expression except for the instances thatywere double-quoted as actual character

MPLE 1 '[1984, 1986, 1988]' indicates that.one of the calendar years 1984, 1986 or 1988

n the given set.

MPLE 2 '[1667, 1760-12]' indicatés the calendar year 1667 or the calendar month December g

Range element expansion

(I non

double-dot notation~(".") allows indication of "on or before", "on or after" of daf]
essions, and also ofaair’expansion of a range between and including two date and time €

precision of the Tesulting expression (and the expanded elements) follows the dat
ession to which the double-dot notation applies. In the case where the double-dot indic
feen twosdate and time expressions, both expressions should be of the same precision.

Dn oribefore a date and time expression, inclusive:

on of a book

bparated by

brackets to
should not
S.

applies. This

alendar year

£1760.

e and time
xpressions.

e and time
htes a range

"Alexpr]

b)

EXAMPLE1  '.1984'represents the calendar year 1984 or a year before 1984.
EXAMPLE 2
EXAMPLE 3  '.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.
EXAMPLE 5

© IS0 2019 - All rights reserved

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

'"1760-12.." represents the calendar month December 1760 or a later calendar month.
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EXAMPLE 6

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

of October 1984.

[exprl]

EXAMPLE 7

EXAMPLE 8

All elements between two date and time expressions, inclusive:

nmon

[".."][expr2]

'1670..1673" represents the expansion of 1670, 1671, 1672 and 1673.

'1984-10-10..1984-11-01' represents the expansion of days 10th of October 1984 throug

of November 1984.

d)

EXAMPI
10th of

6.4 Setr

10th

h 1st

| ET: £.) 1Y a0
Al’ly coprotratiororaj;, oy airaCj

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

epresentations and expansion

Expansion dlescribed in 6.3 can be applied to representations described in 6.1 and, 6:2.

EXAMPLE 1
indicates thd

EXAMPLE 2
December 17

EXAMPLE 3
time scale ¢
minute, four

EXAMPLE 4

6.5 Expr

Representa
which may

EXAMPLE 1
set of time s
"one minute,

EXAMPLE 2

6.6 Integ

Representa

EXAMPLE 1

{1667, 1668, 1670..1672}" is expanded into the expression {1667, 1668;1670, 1671, 1672}, \
calendar years of 1667, 1668, 1670, 1671 and 1672.

'[1760-01, 1760-02, 1760-12..]' represents a calendar month:)January or February of 176
60, or a later calendar month.

'{1M2S..1M5S}' is expanded into the expression '{1M2S;“1M3S, 1M4S, 1M5S}, which is the §
mponents expressing the duration "one minute, twoeconds", "one minute, three seconds",
seconds”, and "one minute, five seconds".

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

pssions with time scale components

fions described in 6.1, 6.2 and 6.3 c¢)'can also be used with time scale components themse
form partial date and time expressions.

{P1M2S..P1M5S} is expdnded into the expression '{P1M2S, P1M3S, P1M4S, P1M5S}, which i
cale components expressing the duration "one minute, two seconds", "one minute, three seco
four seconds" and "oné minute, five seconds".

'[P1M2S, P1M3S} represents a single element of the time scale components P1M2S and P1M

er expressions

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

41, 2..5}" is expanded into the expression {1, 2, 3, 4, 5}', which indicates all of the integers 1

1983;

rhich

0, or

et of

one

lves,

s the
nds",

BS.

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 860
EXAMPLE 4

22

1-1 time intervals.

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

7.1

General

ISO 8601-2:2019(E)

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

7.2

7.2.
The

Date

|  General

7.2.2 Calendar date

The

EXA

7.2.
The

EXA

[ yearE(m)][monthE][dayE]

MPLE '1985Y4M12D', calendar year 1985, April 12th.

3 Ordinal date

| yearE(m)][dayoE]

7.2.4 Week date

A co

EXA

7.3

7.3.

Rept
expl]

plete representation of a weekidate shall be as follows.

[ yearE(m)][weekE][daykE]

Time of day

| Local timie of day

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

complete representation of a calendar date shall be as follows.

complete representation of an ordinal date shall be as follows.

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

MPLE '1985Y15W5K'\calendar year 1985, Friday of the calendar week 15.

esentations of local time of day as defined below make no provisions to prevent ambiguities in
essiofis that result from discontinuities in the local time scale (e.g. daylight-saving timg).

Wh

=l 1 . b RN | h - e d=l dnndnc A | - Lo AV f 1
ITLITTICTU dI'ISTS LU PITVEIIL LTS T dHIDIGUILITS, LIT TTPITSTILAUIUILS PTOVIUCUIIT .U 11Idy rove userul.

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

EXAMPLE 1

timeE = ["T"][timeUnits]

timeUnits = [hourE][minE][secE]

the twenty-third clock hour.

© IS0 2019 - All rights reserved

'"T23H20M50S', a local time of day that expresses the fiftieth second of the twentieth minute of
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[timeE] may be expressed in reduced precision, where only [hourE] or [hourE] and [minE] are present.

EXAMPLE 2
with clock m

'T23H20M", alocal time of day that expresses the twentieth minute of the twenty-third clock hour,

inute 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 t

rule of nmiH’ing zero-valued time scale components (7 1 ﬂ)’ itcanalsaobe rnprncpnfnd

"TOS'

There is no
beginning g

7.4 Time
A time shift

The complé
[shiftE] wit

shiftE 3 ["Z"][!]["-"][timeUnits]
where
["Z"] is the time shift designator;
["-"] the leading minus sign is only applied when the time shift expressed is behind U’
it shall be omitted if the time shift is ahead of or equal to UTC;
[timeUnits] represents the actual timeshift from UTC, which is optional and may be of reduc|

In accordan
EXAMPLE 1
EXAMPLE 2
EXAMPLE 3
EXAMPLE 4

EXAMPLE 5
UTC. This ex]

f the next day.

shift
is used to represent the shift of local standard time against UTGC.

te representation of time shift in explicit form is representéd as follows and is denotg
hin this document.

precision.

ce with 7.10, a zero-valyed-time scale component may be omitted in [timeUnits].

'Z-5H', the time shiftis 5 hours behind UTC.

'Z8H', the timeshift is 8 hours ahead of UTC.

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

'"Z6HOMY the time shift is six hours ahead of UTC, with minute precision.

"Z7H33M14S', the time shift is seven hours, thirty-three minutes and fourteen seconds ahe

representation of end of day. This prevents ambiguity of the overlapping end of day andl the

d as

ad of
ar at

ression represents the approximate time shift of local solar time to UTC, on the first day of vd

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".
["Z"]
EXAMPLE 6
EXAMPLE 7
EXAMPLE 8

24

'Z', UTC where the time shift is zero.

'Z0HOM', UTC where the time shift is zero, with minute precision.

'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 1s orten or day precision and pound to d IoCdl time SNITg.

7.6 | Time of day with time shift

The fomplete 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 hours behind UTC.

EXAMPLE 3 '"T23H20M50SZ8H', 23:20:50 at local time, which is 8hours ahead of UTC.
7.7 | Date and time of day

7.7.1 General
A tithe can be expressed by combining a date expression (7.2) with a time of day expression| (7.3).

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

The fepresentations provided in this Subclause are collectively denoted as [datetimeE].

7.7.2 Date and time only,

The complete representation for date and time only is as follows.

[dateE][timeE]
EXAMPLE '1985Y4M12DT23H20M30S', calendar year 1985, April 12th, 23:20:30.

7.7.3 Date and time with shift

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

[dateE][timeE][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.

© IS0 2019 - All rights reserved 25
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7.9 Century

The complete representation for century is as follows.

[centE]
EXAMPLE 1
EXAMPLE 2

'13C', the century 1300s, spanning years from 1300 to 1399.

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

7.10 Omission of zero-valued components

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

In the reprdsentations given in this subclause, if a time scale component of a higher order‘(comparg¢d to
the lowest ¢rder component specified in the representation) is omitted, it is assumed.to~have the yalue
"0" as long s the time scale component accepts the value "0" (see ISO 8601-1:2019, 4.3)-

EXAMPLE 1| '2018Y8M8DT30MOSZ' indicates the date 8th August 2018 at time 00:80:00 in UTC time of day.
Since the "hdur" component is omitted and "seconds" included, the hour is assumed tobé zero, and the exprefsion
has second;ﬁrecision. This is equivalent to the expression '2018Y08M08DT30MOSZ" in which zero paddipg is
applied to callendar month and calendar day.

EXAMPLE 2| '1985Y4M15DT15HO0M10S"' and '1985Y4M15DT15H10S' can be both used to express the [time
3:00:10 p.m.fon April 15th, 1985.

EXAMPLE 3| '1988Y3M1DT2HOMOS' and '1988Y3M1DT2H' are unequal expressions; the former exprefsion
has second precision, and the latter expression has hour precisioit

7.11 Indiqation of precision

The lowest|denoted time scale component in a date and time representation indicates the precision
level of the representation.

EXAMPLE 1| '1985Y4M' has calendar month.préecision.

EXAMPLE 2| '1985Y4M12DT2H' has clock-hour precision.

EXAMPLE 3| '1985Y4M12DT30M~has clock minute precision, where the clock hour time scale component is a
zero-valued pmission.

7.12 Decimal fractionsfor time

A decimal fraction_ofyhour, minute or second may be included in an expression in accordance with
[SO 8601-1:019, 5:3+1.4.

EXAMPLE 1| 2018Y8M8DTO0,5H' indicates the date 8th August 2018 at time 00:30 with minute precision, lrsing
the comma deeinat-symbelk

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-sec

ond 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).

EXAMPLE 1

26

'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

A time interval in explicit form shall be expressed by a start and an end date. A solidus ["/"] is used as a
separator to separate the two start and end dates. The complete representations of a time jnterval are

collgctively referred by the symbol [timelntervalE].

a) fPtartand end:

fiseE = [dtE]["/"][dtE]

b) Ptartand duration:

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

fideE = [duration]["/"][dtE]

In these representations, occurrences of [dtE] may be replaced with [dtsE] which [allows the
spedification of time shift.

EXAMPLE '1985Y4M12DT23H20M50S/1985Y6M25DF10H30MOS", time interval beginning at| 20 minutes
and b0 seconds past 23 hours on 12 April 1985 local*time of day and ending at 30 minutes past{10 hours on
25 June 1985 local time of day.

7.14.2 Time scale component order

For gxpression of a time interval by-a start and an end, higher order time scale compongnts may be
omifted from the "end of time interval”, provided that the resulting expression is unambiguous. In this
case|the omitted higher ordercc@mponents from the "start of time interval” expression applyy.

EXAMPLE1 '2018Y1M15B/2M20D' is equivalent to '2018Y1M15D/2018Y2M20D" as the expresgion '2M20D’
unarmbiguously refers tocthe“calendar month and calendar day components, and the higher order|components
can e inherited from the.start date expression.

EXAMPLE 2 '2018Y1M15D/2M10D' is an invalid expression. If the higher order components| were to be
inherited from the-Start date expression, then the end date would be earlier than the start date.

7.14.3 Time shift indication

Repitesentations for time zones and UTC included with the component prprpding the sephrator shall
be assumed to apply to the component following the separator, unless a corresponding alternative is
included.

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 Corpplete qualification

Qualificatign of an entire date and time expression is specified by a qualification symbol eccurrij
the rightmdst end of the expression.

8.2.2 Grqup qualification

Qualificatign of a group of components is specified by a qualifier symbol occurring immediately t
right of a tilne scale component, which denotes that the qualification applies‘tothat component’s v
as well as any component values to the left of that component.

EXAMPLE 1| In a calendar date expression, if the qualifying symbol ocdurs immediately to the right o
calendar dayj it applies to the calendar day, calendar month and calendar, year (the entire date expression).

EXAMPLE 2| In a calendar date expression, if the qualifying symbol‘occurs to the right of the calendar m
it applies to fhe calendar month and calendar year.

EXAMPLE 3| In a calendar date expression, if the qualifying'symbol occurs to the right of the calendar y¢
applies to the calendar year only.

8.2.3 Indjiividual qualification
Qualificatign of an individual component is §pecified by a qualifier symbol:
— in impljcit 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 symb

8.2.4 Prdferred representations for resolving ambiguity
In cases where multipledepresentations convey the same meaning, the preferred form is one with:
— fewer qualification characters;

— no redynddnt qualifications; and

ng at

the
alue

f the

bnth,

ar, it

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

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

over

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.

b) redundant qualifications should be removed;

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

c) 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.

8.3 _Time scale components nllnwing qnnlifirnfinn

8.3.1 General

The time scale components from 4.3 and ISO 8601-1:2019, 4.3.1 to 4.3.7 are extended using|the rules of

4.5 to allow individual qualification (see 8.2.3).

8.3.2 Calendar year, left qualified:
a) [mplicit:

year(q) = [][QI[YYYY]

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

8.3.3 Calendar month, left qualified
a) [mplicit:

month(q) = ['][Q][MM]

b) Explicit:
monthE(q) =fi{1[Q]["M"]

8.3.4 “Calendar week of year, left qualified

EXAMPLE 1 '71985', the calendar year 1985 is uncertain.

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

EXAMPLE 1 703", the calendar month March is uncertain.

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

a) Implicit:

week(q) = [1[QI["W"][WW]

EXAMPLE 1 '"?7W53', the calendar week 53 is uncertain.

b) Explicit:
weekE(q) = [i]['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"]

3

EXAMPEE2 17D the catendar week T s umncertait:

8.3.6 Calgndar day of week, left qualified
a) Implicit:
dayk(q) = [1[QI[K]
EXAMPLE1  '?5', the calendar day of week Friday is uncertain.
b) Explicit:
daykE() = [i]['][Q]["K"]
EXAMPLE 2 '37K’, the calendar day of week Wednesday is uncertain.
8.3.7 Calgendar day of year, left qualified
a) Implicit:
dayo(q) = ['][Q][000]
EXAMPLE1  '7306', the 306th calendar day.@fyyear is uncertain.
b) Explicit:
dayoE(q) = [i][!][Q]["0"]
EXAMPLE 2 '8870', the 88thlrcalendar day of year is uncertain.
8.3.8 Clogk hour, left qualified
a) Implicit:

hour(q] = [!][Q}fhh]
EXAMPLEZL ™ '~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) Implicit:

sec(q) = [M[Q][ss]

EXAMPLE1  '%40', uncertain and approximate, 40 clock seconds past start of clock nrinute.

b) Explicit:

secE(q) = [i][1][QI["S"]

EXAMPLE 2 '30%S’, uncertain and approximate, 30 seconds.
8.3.11 Decade, left qualified

a) [mplicit:

fec(q) = ['][Q][YYY]

EXAMPLE 1 '?7196', the decade of 1960s is uncertain:
b) Explicit:

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

EXAMPLE 2 '1337], the decade of 1330s is uncertain.
8.3.12 Century, left qualified

a) [mplicit:

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

EFXAMPLE 1 1216 the century of 1600s is uncertain.
b) Explicit:

centE (q)=[i]['][Q]["C"]
EXAMPLE 2 '227C', the century of 2200s is uncertain.

8.4 Calendar date representations with qualification

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) A specific calendar month

— Implicit:
[ye@r]["-"][month][Q]

— Explicit:
[velarE][monthE][Q]

EXAMPLE1  '1985-047?', implicit format, representing 1985 April with month precision, wherg the
entjre date is uncertain.

EXAMPLE 2 '1985Y04M?', explicit format, representing 1985 April,with month precision, wherg the
entjre date is uncertain.

b) A specific calendar year
— Implicit:
[year][Q]
—  Explicit:

[yeprE][Q]

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

EXAMPLE 4 '"1985Y?', explicit/format, representing the year 1985 with year precision, wher¢ the
yealr value is uncertain.

c) A specific decade
— Implicit:
[dec][Q]

— EXI[licit:
[deEHQ]

el | A |

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 prec
the century value is uncertain and approximate.

EXAMPLE8  '19C~', explicit format, representing the 1900s (century) with century prec
the century value is approximate.

ision, where

ision, where

NOTE A decade expresses decade precision, "approximate decade” means that "the decade is approximated
to be the 1980s, but it might be (for example) the 1970s or 1990s." It does not mean the time interval beginning
apprpXimatety at the beginmning of and ending approximately at the end of the 19803, The 1atfer would be

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

8.4.3 Expanded representations of calendar dates
Thege representations correspond to the representations in ISO 8601-1:2019,-5.2.2.3.

If, by agreement, expanded representations are used, the formats shall,be as specified
intefchange parties shall agree to the additional number of digits in(the time scale comy
decdde and century.

below. The
onent year,

In the examples below, it has been agreed to expand the time scale component year with twp digits.

a) A specific calendar day
— Implicit, extended format:

[£][year(6)]["-"][month]["-"][day][Q]

EXAMPLE1  '+001985-04-12%', the date 1985 April 12th with the entire date u
approximate.

b) WA specific calendar month

— Implicit, extended format:

[£][year(6)]["-"][month]{Q]

EXAMPLE 2 '+001985-04%', the date 1985 April with month precision, with the entire d3
and approximaté-

c) A specific calendar year

— Implicigbasic format:

[#}lyear(6)][Q]

d) A specific calendar decade

— Implicit, basic format:

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

certain and

te uncertain

EXAMPLE 3  '+001985%), the year 1985 with year precision, with the year uncertain and §pproximate.

EXAMPLE 4 '+00198%, the decade 1980s with decade precision, with the decade uncertain and

approximate.
e) A specific calendar century

— Implicit, basic format:

[£][cent(4)][Q]
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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:

ar = mont = av
year] T h"-"1dav1[Q]
1T 1T A M ) v o} B |

—  Explicit:
[yerE][monthE][dayE][Q]
EXAMPLE1  '2004-06-11%', implicit form, an uncertain and approximate date of.2004 June 11th.
EXAMPLE 2  '2004Y06M11D%', explicit form, an uncertain and approximate-date of 2004 June 1[ith.

b) Appliegto calendar month and calendar year

— Implicit:

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

— Explicit:

[yeprE][monthE][Q][dayE]

EXAMPLE 3 '2004-06~-11', implicit form, a ddateCof 2004 June 11th where the month and yeaf are
appgroximate.

EXAMPLE 4 '2004Y06M~11D', explicit form, a date of 2004 June 11th where the month and yeajr are
appgroximate.

c) Applieqto calendar year only
— Implicit:
[yepr][Q]["-"][month][~"][day]
—  Explicit:
[yeprE][Q][manthE][dayE]

EXAMPLES '2004?-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 uncertairl.

8.4.5 Qualification of individual time scale components
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.

34 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=51e9b39797844e2d42c4e6a0573b6548

ISO 8601-

2:2019(E)

EXAMPLE 2 '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 un
approximate; year and day known.

YAMPILE & 22004 06 211" spanlioit foran
Favevaso ey =p ooy R -AvA-Ar Sua A~ aurs o= oy my v o 2 Ot Tt

certain and

pPrreTeT 5 T TOT g 7 CAPTICTC TOT o rrctrtart CarcTr

ralendar day; calendar month known.

EXAMPLE 7 '72004-06-~11', implicit form, '2004?Y6M11~D’, explicit form: calendar’yed
ralendar month known; calendar day approximate.

EXAMPLE 8 '20047-06-11', implicit form, '2004Y?6M11D’, explicit form: uncertain calendary
nonth and calendar day known.

8.4.6 Allowing group and individual qualifications of time scale.components

The fules of 8.2.2 and 8.2.3 are applied to calendar date representations.

EXAMPLE1 '2004-067-~11', implicit form, '2004Y6M?11~D", explicit form: calendar year and cal
unceftain; calendar day approximate.

EXAMPLE 2  '2004?-06-~11', implicit form, '2004Y?6M11»D’, explicit form: calendar year unce
calerjdar known; calendar day approximate.

EXAMPLE3  '2004-06%-?11', implicit form, '2004Y6M%11?D’, explicit form: calendar year and cal
unceftain and approximate; calendar day uncertainy

8.5 | Date and time expressions with qualification

The [principles in 8.2 are applied. to” date and time expressions using the time scale
desdribed in 8.3.

EXAMPLE1 '2018Y6M15DT19H20M30S~', explicit form, complete qualification: entire
apprpximate.

EXAMPLE 2 '2018Y6M15D?T19H20M30S', explicit form, group qualification: calendar year, cal
and ¢alendar day uncerxtain; clock hour, clock minute and clock seconds known.

EXAMPLE3 _'2018Y6M?15DT19H20M30~S', explicit form, group and individual qualification: c
and ¢alendaranonth uncertain; clock second approximate; calendar day, clock hour and clock minutg

lar year and

r uncertain;

bar; calendar

bndar month

rtain; month

endar month

omponents

expression

endar month

hlendar year
known.

9 Unspecified digits

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 Calendar 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) Complete representation, calendar year and calendar month specified, calendar day unspecified

rl[" 1fmonth][""]["XX"]
licit
rE][monthE]["X*D"]

MPLE1  '1985-04-XX'and '1985Y04MX*D' both indicate a calendar dayin the calendar morth of
5 April, with the actual day unspecified, in implicit form and explicit formrrespectively.

e representation, calendar year specified, calendar month and calendar day unspecifigd
licit

- 0XX XX
licit

rE]["X*M"]["X*D"]

MPLE 2 '1985-XX-XX' and '1985YX*MX*D' both indicate a calendar day in the calendar year of
5, with the actual month and day unspecified, in implicit form and explicit form respectively.

e representation, calendar yeary-ealendar month and calendar day unspecified
licit

XX XK PR

licit

Y'[X*MIEKeD"

MPLE 3 KXXX-XX-XX' and 'X*YX*MX*D' both indicate a calendar date that has the actual [year,
th andsday unspecified, in implicit form and explicit form respectively.

9.2.1.2 ithin reduced precision dates

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
[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
[XYIXM ]

EXAMPLE 2 'XXXX-XX' and 'X*YX*M' both indicate a calendar date with year preeisjon 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["XI["Y"]

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

D) Two rightmost calendar year digits unspecified
— Implicit

[YY]["XX"]
— Explicit

[YYIXXI[Y"]

EXAMPLE 4  '20XX* and '20XXY' both indicate a calendar date with year precision, where the year
number has fouf.digits and starts with '20’, in implicit form and explicit form respectively.

B) Three rightmost calendar year digits unspecified
— Imbplicit

LY]["XXX"]

— Explicit

[YIXXXT]["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

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

d) Reduced precision, all calendar year digits unspecified

year

— Explicit
[IIX*"] ["Y"]
EXAMPLE7  'X*Y'indicates a calendar date with year precision, where the year number is unspecified
with no digit limit, in explicit form.
NOTE T KX the
expression '"1985', which refers to the year 1985. Similarly, '1985-04" is an expression with reduced preoision,
while '1985-D4-XX' is an expression of the complete representation.
9.2.2 Ungpecified digit anywhere in time scale component
This clausejadopts the rules specified in 4.6.3 for calendar date representations.
EXAMPLE 1 '156X-12-25', implicit form, '156XY12M25D", explicit form: December 25sSometime during the 1560s.
EXAMPLE 2| '15XX-12-25', implicit form, '15XXY12M25D’, explicit form: December 25 sometime during the
1500s.
EXAMPLE 3| '1XXX-12-XX', implicit form, '1XXXY12MX*D', explicit forfa{ some calendar day in Decembjer in
some year during the century of 1000.
EXAMPLE 4| 'XXXX-12-XX', implicit form, 'X*Y12MX*D', explicit/form: some calendar day in Decembgr in
some year.
EXAMPLE 5| '1560-XX-25', implicit form, '1560YX*M25D, €xplicit form: the 25th day of some calendar nfonth
in year 1560
EXAMPLE 6 '1560-X2', implicit form, '1560YX2M-explicit form: the calendar month of either Februafly or
December of{the year 1560.
EXAMPLE 7 '"1XXX-XX', implicit form, '1XXXYX*M', explicit form: some calendar month during the 1000s.
EXAMPLE 8| '1XXX-12', implicit form, 1XXXY12M', explicit form: some December during the 1000s.
EXAMPLE 9 '"1XXX', implicit fornd, \1XXXY", explicit form: some year during the 1000s.
EXAMPLE 10 '1XX3', implicitferm, '1XX3Y', explicit form: some year ending in 3 during the 1000s.
9.3 Dateland timesexpressions with unspecified digits
The rules ir] 4.6 are;applied to any date and time expression.
EXAMPLE 1| ¢22018Y3M17DT20H40MX*S', explicit form, all components known except with clock secondl not
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

38

'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.

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=51e9b39797844e2d42c4e6a0573b6548

ISO 8601-2:2019(E)

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

The
sped

a)

b)

folfowing Tepresentationsextendsthe specificationr of time intervat i 1SO—86011 to allow
ification that the start or end date is unknown or open.

Dpen end time interval

intexpr]['/"][".]

FXAMPLE1  '1985-04-12/.., implicit form, '1985Y4M12D/.., explicit form:tthe time intervdl starting at
1985 April 12th, with day precision with an open end.

EXAMPLE 2 '1985-04/.., implicit form, '1985Y4M/..", explicit form: the time interval starting 4t 1985 April,
with month precision with an open end.

EXAMPLE 3 '1985/.., implicit form, '1985Y/..", explicit formsthe time interval starting at yegr 1985, with
year precision with an open end.

Dpen start time interval

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

FXAMPLE4  '../1985-04-12', implicit form, .3/1985Y4M12D’, explicit form: the time interval yith an open
start and ending at 1985 April 12th, with dayyprecision.

EXAMPLES  '../1985-04', implicit form, "../1985Y4M/, explicit form: the time interval with an open start
hnd ending at 1985 April, with month,precision.

EXAMPLE 6 '../1985', implicit.form, "../1985Y", explicit form: the time interval with an open start and
bnding at year 1985, with yeanprecision.

Time interval with umknown end

[intexpr]["/"]

EXAMPLE 7 <11985-04-12/', implicit form, '1985Y4M12D/", explicit form: the time interval stafting at 1985
April 12th, with day precision with an unknown end.

EXAMPLE'8  '1985-04/', implicit form, '1985Y4M/", explicit form: the time interval starting g4t 1985 April,
wvith month precision with an unknown end.

d)

SANMDL I O IEWaYel=lWil ]

L H h
AOVIT LT 1709/, IHIIPIICIU TUT'11I,

year precision with an unknown end.

ENaYel=h VALl h £ 1 H - 1 - ;
TJO0JY/, cz\pll\.xt tornmr—thre-tmremtervarstar tulg at year 1985, with

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 start and
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.

EXAMPLE 1

'1984-01-02~/2004-06-04", implicit form, '1984Y1M2D~/2004Y6M4D’, explicit form: beginning

approximate

EXAMPLE 2
and ending ]

EXAMPLE 3
approximate

EXAMPLE 4
to be 1984; ¢

10.3.3 Parftial qualification

Portions of

EXAMPLE
interval in J

10.4 Unsp

Portions of

EXAMPLE
interval beg{

ly 1984-01-02 and ending 2004-06-04.

'1984~/2004-06', implicit form, '1984Y~/2004Y6M’, explicit form: beginning approximately
ine 2004.

'1984/2004-06~", implicit form, '1984Y/2004Y6M~', explicit form: beginning\1984 and e
ly June 2004.

'19847/2004%', implicit form, '1984Y?/2004Y %, explicit form: beginning i$ uncertain but thq
nd is uncertain but thought to be approximately 2004.

the start and/or end dates may be qualified.
'2004-06-~01/2004-06-~20", implicit form, '2004Y6M1~D/2004Y6M20~D', explicit form: a
ne 2004 beginning approximately the 1st and ending@pproximately the 20th.

ecified portions of dates in time intervals

the start or end date may be unspecifiéd-

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

10.5 Unc

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

EXAMPLE 1
2nd of year 1

EXAMPLE 2
02; no end d{

EXAMPLE 3
approximate

flrtain and approximaté dates in unknown or open time intervals

'1984-01-02~/LAmplicit form, '1984Y1M2D~/", explicit form: beginning approximately Jan

984; end date ufnknown.

'1984-01202~/.., implicit form, '1984Y1M2D~/..!, explicit form: beginning approximately 198
te.

7198X-01-02~', implicit form, '../198XY1M2D~', explicit form: beginning unknown; end

ly-January 2 of one of the years from 1980 to 1989.

1984

ding

ught

time

time

uary

t-01-

date

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 [

EXAMPLE 1

'..2004-06-01/2004-06-~20', implicit form, "..2004Y6M1D/2004Y6M20~D", explicit form: a

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

interval beginning approximately 1 June 2004 and ending the 20th or later.

40

] specified in 6.3.

time

time
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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.

11 2D 43 A | 4.
. ulduuvlidl uiIiitoS

Tim¢ scale unit components are represented by a time scale component used to composg a duration
expijession and are defined as "durational units".

The | following time scale components can be combined to form a repreSentation fdenoted as
[durptionUnits] for the expression of duration.

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

whele

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

bach durational unit represented by a time scale component (such as [monthE]) may be|omitted.

Within [durationUnits], time scale components of higher order shall be expressed befdre those of
lowgr order.

Indiyidual duration units are allowed to have)negative values. The following representatior] denoted as
[durptionalUnits(m)] accept negative values per component.

QurationUnits(m) = [yearE(m)][monthE(m)][weekE(m)][dayE(m)]["T"][hourE(m)][mhinuteE(m)]
[secondE(m)]

11.3 Representations

11.3.1 General

The following representations are both considered complete representations of duration.

11.3.2 Composite representation

The |composite representation of a duration is a more flexible and relaxed specification for duration
: $ 049 } : 161 e on given in

[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

EXAMPLE 4
EXAMPLE 5

'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.

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

'P-3M-3DT1H5M', duration of three months and three days in the reverse direction, with one

and five minutes in the original direction.

EXAMPLE 6

'P-2M-1D’, duration in the reverse direction of two months and one day.

hour

When a m
internalize
time scale d

EXAMPLE 7
EXAMPLE 8

i{lus sign is provided as prefix to the duration designator ["P"], the minus sign ‘ca
into individual time scale components within the duration expression by applying\o e

omponent within.
'-P2M1D' is equivalent to 'P-2M-1D".

'-P5DT10H' is equivalent to 'P-5DT-10H".

n be
very

When a minus sign is applied to a time scale component whose value is already negative (pointifg to

the reverse

direction), it means that the direction of duration should be oncé.again reversed and sh

be turned ifto a positive value.

EXAMPLE 9
months ago

EXAMPLE 1(
ahead", is eq

NOTE T
time scale, s¢

11.3.3 Pr¢

In resolutid
calculations

The preced
of time scal

'-P8M-1D’, duration in reverse, "eight months minus one day”, is equivalent to 'P-8M1D", "
with a day ahead".
hivalent to 'P5SWT18H-30M', "go ahead five weeks, eighteen hours, but thirty minutes back".

he exact duration for some time scale componénts can be known only when placed on the a
eD.2.

cedence representation

n of date time formulas, the precedence order of time scale components for dura
may fundamentally alter theresults.

ence representation of alduration, used for specifying author intent in the order of evalug
e components within(a)duration, is described as follows, denoted as [durationP].

durationP = [durC-1][dur€-2]...[durC-n]

ould

eight

-P-5WT-18H30M', duration in reverse, "go back five,weeks, eighteen hours but thirty miputes

ctual

ition

ition

where
[durC-i is either ["P"][calendarDU] or ["P"]["T"][clockDU];
[calendhtDD] is one of [yearE(m)], [monthE(m)], [weekE(m)] and [dayE(m)];
[clockDU] is one of [hourE(m)], [minute(m)] and [secondE(m)];

the order of the
[durC-i] components

rationP], from left to right.

determines the evaluation precedence order of the duration statement [du-

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

precedence

EXAMPLE 1

EXAMPLE 2

42

order differs.

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

'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 6  '-P5DPT10H'is equivalent to 'P-5DPT-10H".

Simillar to 11.3.2, when a minus sign is applied to a time scale component whose vdlug is already
negdtive, it should be turned positive.

EXAMPLE7 '-P8M-1D’, duration in reverse, "eight months minus one day", is equivalent.to 'P-8¥P1D’, "eight
months ago with a day ahead".

EXAMPLE8 '-P-5SWPT-18HPT30M', "go back five weeks, eighteen hours but thirty/niinutes ahead", fis equivalent
to 'PPWPT18HPT-30M", "go ahead five weeks, eighteen hours, but thirty minutes back".

The differences between composite representation and precedence fepresentation are appdrent during
durdtion arithmetic, see Clause 14.

11.4 Fractional duration

A duration representation can be modified to accept a fractional value in place of any [i] specified in a
durdtional time scale component.

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

12 Selection of date and time

12.1 General

A tifne scale component can pereplaced with selection rules to specify matching criterip of certain
timg scale unit values. THis) clause builds upon the "explicit" syntax of time scale ¢omponents
spedified in 4.3 and 1SO 8601-1:2019, 4.3. The principles and mechanisms of this clause originate from
CalConnect CC 18012,-Clause 5, "Selection of date and time".

The ['selection ruléset” [selection] may include zero or more selection rules.
Kelection=,["L"][selection-rule-1]...[selection-rule-n]["N"]

whele

tsthesetection pT eftx C‘lcaiguahﬂ >
["N"] is the selection suffix designator;

[selection-rule-n] is a selection rule defined in this cause; multiple selection rules may exist be-
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 "selection
set", which may be continuous or disjoint on a time scale.

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.

NOTE 1

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
EXAMPLE 4

Selection ryles shall be placed with higher-order time scale components on the left, and lower-9

ones on the
NOTE 2 S

in RFC 5545
exceptions a

12.2 Selec

12.2.1 Sel
This selecti
Representa

month§
Valid values
EXAMPLE 1
EXAMPLE 2

12.2.2 Sel

This select

year compo]fl

year numbe
Representa
weekSH

Valid valueg

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

(Y a3

Zfd DNTAIN (L1 £ 3 1nA 3 )
LINL,Z;1TIN,  LICTITSU 4l SECOMNU MOIIUdy .

right.
blection rules specified in this clause are a superset to those of the "RECUR" syntax sped

while it is possible to translate certain selection rules specified in this document to that sy
hd limitations are noted within context of the rules specified below.

tion rules

ection of calendar month of year

bn rule specifies a set of calendar months of the calendar year.
fion:

R = [monthE]

are [1] to [12], corresponding to the ordinal number of the calendar month.

'3M' represents the third calendar month of year, i.e. March.

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

bction of calendar week ofjyear

n rule specifies a setyof calendar weeks of the calendar year. Since the calendar we¢
ent has a changeabte bound, negative values of week are allowed for specifying the we
r in reverse.

fion:
= [weekE]

areV1] to [53] and [-53] to [-1]. This corresponds to the number of calendar weeks of a

according t

rder

ified
ntax,

bk of
bk of

year

b weoek nnmhpring asdefinedin ISQ 8601-1

NOTE 1

yearly (13.4.2).

EXAMPLE 1
EXAMPLE 2

NOTE 2
January 1, in

NOTE 3

NOTE4 D

44

The tenth week of the calendar year is represented by the expression '10W".

The second last week of the calendar year is represented by the expression -2W".

accordance with IS0 8601-1:2019, 4.2.2.

Refer to 4.4.1.3 for negative values of weeks.

efinitions of the calendar week and the week number are provided in [SO 8601-1.

RFC 5545 specifies that this rule should only be present when the frequency of the repeat rule is set to

Week 53 can occur only when Thursday is January 1 or if it is a leap calendar year and Wednesday is
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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]

Valid values are [1] to [31] and [-31] to [-1]. This corresponds to the maximum number of calendar days
of a calendarmonth

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.
NOTE1 RFC 5545 does not allow this selection rule when the frequency part is seto weekly.

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

12.4 Selection of week days

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

daykSR = [daykE]

Validl values are [1] to [7].

EXAMPLE1 With a monthly repeat rule (i.e.~when [eligible-time-intervals] is [monthE]; se¢ D.4.1), '1K'
repre¢sents all Mondays within a calendar montH,

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

12.3 Selection of ordinal days. in calendar year

This|selection rule specifies@ set of ordinal days of the calendar year and should only be specified when
the fepeat 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 calgndar day of
year|are allowed for specifying the day of year ordinal number in reverse.

Representation

HayoSR'= [dayoE(m)]

Valid values 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).

EXAMPLE 2  '-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.

Representation:

minSR { [minE]
Valid valueg are [0] to [59].
EXAMPLE 1| '59M'represents minute 59 (the last minute) of an hour.

EXAMPLE 2| '3M'represents minute three of an hour.

12.8 Selegtion of seconds
This selectipn rule specifies a set of seconds within a minute.
Representation:

secSR A [secE]
Valid valueg are [0] to [60].
EXAMPLE '30S' represents second 30 of the clock hour.
NOTE1 The value of [60] is used to match a leap secofid.

NOTE 2  RFC 5545 specifies that the value of [60]should be changed to [59] on conversion according to thq rule
of "BYSECOND" since it does not support a valué€ of [60].

12.9 Selegtion of position

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

positionSR = [positien]["I"]
where [pos]tion] is‘a'positive [i] or negative integer [negi].

When used|in/Cenjunction with a set of occurrences, [position] identifies the i-th occurrence amgngst
the set of odcurrences

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.

EXAMPLE 5 The expression 'L2K2INT9H' 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 pach of the
elenjents in the selection set.

EacH element of the selection set becomes the start of an interval whose dutation is as spedified by the
following representation:

FimelntervalSR = [selection]["/"][duration]

whele

[selection] is a selection rule set specified in 12.2, eaclrelement of which becomes the ptart of a
time interval;

[duration] is a valid duration that defines theduration of each time interval.

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

The [representation of this selection rule effectively allows nesting of selection rules by embedding a
sele¢tion rule set within. Boundaries of nested selection rule sets shall be set by pairs of the selection
pref]x (["L"']) and suffix (["N"]) from the outside-in, where the outermost pair indicate th¢ outermost
sele¢tion rule set, and so on.

EXAMPLE 2 'LL1K{1,3}IN/P5DN' expresses the selection of a set of two time intervals starting onfthe first and
third Mondays, each of a duration of 5 days. There are two selection rule sets in this expression. The innermost
seledtion rule set is 'LIK{¥,3}IN’, which describes "first and third Monday". The duration statempent of 'P5D'
is then applied to thatselection set effectively turning each element into the start of a time interfval with the
durafion of 5 days;

EXAMPLE 3 <("LLL2K2IN/P10DN4K2IN' expresses the selection of "the second Thursday followinlg the second
Tuesfay". Thesinnermost selection set, 'L2K2IN’, expresses "second Tuesday". '/P9D' is then applied| resulting in
"intgrvakbeginning the second Tuesday for duration 10 days". '4K2I', "second Thursday" is then appliied resulting

in "spcond Thursday within the ten-day block beginning the second Tuesday", effectively, "second Thursday

MEN . axz!
follohie-theseeond Fresday:

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.

EXAMPLE 4

'L5M7K2IN' 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
EXAMPLE 5

5H', it repres

year"; see 4.6).

'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-

ents 5:00:00 p.m. falling on the U.S. Thanksgiving Day.

EXAMPLE 6
expression v
(sumardagu

EXAMPLE 7

'L4M{19..26}D4K1IN' is an expression for the first Thursday after April 18th. When placed
Uith yearly context, such as in 'X*YL4M{19..26}D4K1IN’, the date falls on the First Day of, Sun
inn fyrsti) in Iceland.

'LL4M4D/-P20DN7K-2IN" is an expression for the second Sunday before April 4th,’April 4th i

earliest candidate day of the fifth solar term of the traditional East Asian lunisolar calendar, which is traditio

observed in
This express|

EXAMPLE 8
Tuesday foll
the United St

Fast Asia as the Ching Ming Festival (the Qingming Festival, Tomb-Sweeping Day or Ancestor’s
ion can be used to schedule preparation of traditional rituals two Sundays(pnior to the festival.

'XXX{0,2,4,6,8}Y11MLLL1K1IN/P9DN2K1IN' is an expression fok the selection of "the
wing the first Monday of November of any four-digit even numberéd year." This is Election D
ates.

12.11.2 Context set by selection

A selection
component
described.

EXAMPLE 1
components

EXAMPLE 2
2018). An e
(every Mond
2018Y1M2D

expression can be used to describe one or more dates or time intervals. Time ¢
5 can be placed after a selection in which case-they apply to all the dates and intef

'2018YL1K1IN' is an expression for a specific calendar day. An expression with time
immediately after, such as '2018YL1K1INT*0HOMOS', represents a specific date and time.

nan
nmer

s the
nally

Day).

first
ay in

cale
vals

scale

'2018YL{1,2,5}KN' is an expression for a set of days (every Monday, Tuesday and Frid
kpression with time scale components immediately after, such as '2018YL{1,2,5}KNT10H
ay, Tuesday and Friday of 2018,at 10AM) describe a time interval set '{ 2018Y1M1DT10H
[10HOMOS, 2018Y1M5DT10HOMOS, 2018Y1M8DT10HOMOS, 2018Y1M9DT10H

2018Y1M10IpDT10HOMOS ... }.

12.11.3 W

A selection

EXAMPLE 1
the time intg

EXAMPLE 2

ithin time intervals

pxpression can\be used to describe a time interval start or end.

'2018Y9ML1K1IN/P5D’, with the expression contain selection describing a single date, repre
rval "firsbMonday in September for a duration of 5 days".

0
MOS,
MOS,

hy of
0s'

tents

represents tl

set expression '{ 2018Y9ML1K1IN/P5D, 2018Y9ML3K1IN/P5D }'.

13 Recur

ring time intervals with repeat rules

13.1 General

'2018Y9ML{1,3}K1IN/P5D’, with the expression contain selection describing a time intervzil set,

i the

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:

— optionally, a number of occurrences; if absent, the number of occurrences is unbounded;

— htime interval, as specified in 7.14 and in ISO 8601-1:2019, 5.5.1;

— Pprepeatrule.

13.3 Specification of time interval

ISO 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 finteractions of a repeat rule are not easily predicable when thé.repeat rule includes thee (optional)
[seldction-part] (see 13.4). Therefore when the repeat rule/inicludes the [selection-part], the time
intefval specified identifies only the start and end times of @¢carrences beyond the first apd does not
necgssarily point to the start of the first occurrence.

13.4 Repeatrule

13.4.1 General

A repeat rule identifies a set of matching,instants according to specification of a repeating cycle used
together with selection rules.

repeat-rule = [eligibility-part][sel€ction-part]
where
eligibility-part] is.the mandatory "eligibility part", represented as ["F"][eligible-time{intervals];

[selection-part]--Zis the optional "selection part", represented as [selection], as specified in
Clause 12.

Whaen selection rules from the selection part are applied to the specified eligible time intervals of the
eligipility.part, a set of matching time intervals is determined.

13.4.2~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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ible-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];

— oneor ]:ore Clock minutes: [MinkE|;

— one or more clock seconds: [secE].

NOTE The choice of designation symbol "F" reflects "frequency”, as the value following it determine

frequency of the eligible time intervals, and also "for", where the expression "F2Y" could be-said as "for ¢

two years".

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

a) The duration of each repeating interval is determined by the coefficient and time scale unit o
specifigd [eligible-time-intervals].

b) The dufation of each eligible time interval is one-unit of the chosen time scale component in W
[eligible-time-intervals] is expressed.
EXAMPLE 1  If the value of [eligible-time-intervals] is '8Y'(then the time scale component is year
duratio:lx of each repeating time interval is 8 years, and each’eligible interval is of a 1-year duration.

c¢) Each eligible time interval begins x-1 units of thélselected time scale component following
beginning of its repeating interval, where x is the Coefficient of the unit.
EXAMPLE 2 If the value of [eligible-time-interyvals] is '8Y", the eligible time interval is the 7th year w
the 8-year repeating interval.

These propgrties together determine antexact set of eligible time intervals.

EXAMPLE 3| In the eligibility part, the\expression 'F2Y' places the eligible time intervals as the second y¢

each 2-year1

EXAMPLE 4

8-day interv

EXAMPLE 5

time interva

13.4.3 Sel

epeating interval.

In the eligibility part, the expression 'F8D’ places the eligible time intervals as the 8th day off
h1.

In the eligibility part, the expression 'F1Y' mean that the repeat intervals as well as the eli
s are yeatly,

pction part and selection rules

5 the

very

f the

hich

. the

the

ithin

ar of

each

gible

The selection part provides a [ist of one or more selection rules, which specify conditions of matching
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
(arecurring interval).

13.5 Representations

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

["R"TMEI"/"][time-interval]["/"][repeat-rule]

50
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["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.

2:2019(E)

The following examples all show a recurring interval of 12 occurrences, each of a 90-minute duration.

The

laten, and so on.

EXA

and ¢nd. Since there is no selection part (see 13.4.1), the repeat rule is simply 'F2ZW', which says that
begin every two weeks.

EXA
dural

EXAMPLE3  'R12/P2H30M0S/20150929T153000/F2W', interval in implicit form, specified by durd
13.6 Evaluation of a repeat rule

13.4.1 General

Are
The

Methods to calculate duration.in repeat rules are provided in Annex D.

A de|

in Ahnex B.

Eval

EXA
mon
aret

EXA

£ - 1 : fal - 1 2092040 L D m R 1 .
LITSU OCLUITCIILTE DCZIILS OCPLCIIDCL 47, ZU10 dU 4 PIIL. T1IC STLUIIU OCCUITCTIILT DCZIILS

MPLE1 'R12/20150929T140000/20150929T153000/F2W’, interval in implicit form) speci

MPLE 2  'R12/20150929T140000/P1H30MOS/F2W/', interval in implicit form, specified b
fion.

beat rule specifies a set of occurrences where each*occurrence is a time interval.
pccurrences resulting from a repeat rule aré’calculated as follows:

Hetermine the eligible time intervals;

hpply all selection rules to the eligiblé time intervals; and

bbtain the resulting occurrences.

tailed explanation oflinteractions between eligible time intervals and the selection part]

pation compatibility with RFC 5545 is discussed in Annex C.

MPLE 1 < The expression 'R/2018-08-08/P1D/F1YL{3,8}M8DN', means "for every year, select
hs 3 (Makch) and 8 (August), calendar day 8, for an occurrence of 1-day duration". The resulting
herefore { '2018-08-08/2018-08-09','2019-03-08/2019-03-09', '2019-08-08/2019-08-09', ... }.

two weeks

fied by start
the intervals

y start and

tion and end.

is provided

the calendar
occurrences

MPEE 2 The expression 'R/2018-08-01T10:20:-00/PT10M/F1IMI{1 10}DT10H20MOSN' me

ns that "for

every 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','2018-09-01T10:20:00/2018-

09-0

EXAMPLE 3

1T10:30:00', ... }.

The expression 'R/2018-09-05/P1D/F1YLOM3K1IN', means "for every year, select the first

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

09-0

5/2018-08-06','2019-09-04/2019-09-05','2020-09-02/2020-09-03", ... }.

© IS0 2019 - All rights reserved

51


https://standardsiso.com/api/?name=51e9b39797844e2d42c4e6a0573b6548

ISO 8601-2:2019(E)

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

04/2018-05
EXAMPLE 2

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-

e b
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-

01/2018-04-

02..}.

EXAMPLE 3
minute, hend
01-01T00:10

13.6.3 Inheritance of component values from time interval start

In arepeat}
time scale d
is no one-tg
selection p4g

In this case
are of lower

EXAMPLE 1
number of og
occurrences
evaluation s¢

the exp
eligible

from th

— the
OCCUTrT§

— the
the subs
the
the

the

'ule with a selection part, the selection rules specified do not alwaysdully account for all the
omponents provided in the initial start time, i.e. when there is no‘selection part, or if there

In the expression 'R/2018Y1M1DTOM/PT10M/F1M', the lowest order time scale unit specif
e the resolution is minute precision. This expression resolves to the set { 2018-01-01T00:00/2
2018-02-01T00:00/2018-02-01T00:10, ... }.

edis
018-

-one correspondence of time scale units used in the initial startitime and those used i
rt.

the selection rules shall inherit from time interval starfthe values of time scale units
order than those used in the eligibility part.

'R/20150104T083000/PT15M00S/F2YL1IM1KT{8,9YH30M' expresses a recurring interval
currences is unspecified) whose first occurrence is January 4, 2015, 8:30 to 8:45 AM, and subse(
all of the same duration (15 minutes), are determined by the repeat cycle for which the follo
quence is provided:

ession '2Y' indicates that the eligible time'intervals have a repeating cycle of two years, and
Fime interval is 1 year in length, the secohd year within its repeating interval;

s information together with the specification of the first occurrence, it is calculated that:

first eligible time intervakis the calendar year 2015 (the year during which the
nce takes place);

first repeating intervalis the two-year period comprising calendar years 2014 and 201
equent recurringintervals are then determined by the selection part:

expressiondIM' indicates that the matching occurrences are limited to January only;
pxpression '1K' indicates that the matching occurrences are limited to Sundays only;

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

the

that

(the
uent
wing

each

first

the 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 mi

52

nutes occurrence.”.
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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 'LT1IH2M3SN". 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
are inherited in the selection rule, resulting in the selection part 'L{1,3}DT1H". Therefore, the expression
is ¢gxpanded into 'R/2018Y8M1DT1H/P1D/F2ML{1,3}D L{1,3}DT1H. The resulting occufrences are
{'201L8Y8M1DT1H/2018Y8M2DT1H', '2018Y8M3DT1H/2018Y8M4DT1H', '2018Y10M1DT1H/2018Y10M2DT1H'
,'2018Y10M3DT1H/2018Y10M4DT1H, ... }.

14 Pate and time arithmetic

14.1 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 1801, Clause 8, "Evaluation of date and time
with duration”.

The pperational precedence of date and time arithmeticfollows mathematical arithmetic, where:

— I+ represents addition;

— |- represents sGbtraction;

— ' represénts multiplication; and

— parentheses "(" and ")" represent precedence grouping of operations.

Within a duration formula, a-mixture of duration representations is allowed.

14.2 Addition and subtraction

Modjification of adduration by the addition of another duration is described using the following
representation,

Huratienn="durationA + durationB

where

[duration] 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
granularity of the resulting duration will be that of the finer granularity of the two durations.

[compd}l]...[compAn] + [compBl]..[compBn] = [value("compAl") + value("compB1")]
[symbdl("compA1")]...[value("compAn") + value("compBn")][symbol("compAn")]
where

[compAi] and [compBi] are the i-th durational units of [durationA] and [duratienB], respectively;
[value(¢)] is the scalar value of component [c];

[symball(c)] is the designated symbol for the time scale component [c].
EXAMPLE 3| 'PT40M60S + PT40M80S' results in 'PT80M140S'.
EXAMPLE 4| 'P1Y10M3D + P2Y5M' results in 'P3Y15M3D".
EXAMPLES5| 'PT40M60S - PT40M20S' results in 'PT40S'.
EXAMPLE 6 'P1Y10M3D - P2YSMT10M' results in 'P3Y15M3DT-10M".
EXAMPLE 7| 'P3M2D - P1D'is equivalent to 'P3M2D + (-P1D)' and results in 'P3M1D".
EXAMPLE 8| '-P3M4D - P5D' results in '-P3M9D".

In precederice duration, addition of two durations results in a concatenation of durational units, without
actual calcylation of the time scale component values. This is to preserve the precedence order of the
duration.

[durA1]...[durAn] + [durB1]...JdurBm] = [durA1]...[durAn][durB1]...[durBm]
where [durf\i] and [durBi] are.the i-th durational units of [durationA] and [durationB], respectively.
EXAMPLE 9| 'PT40MPT60S+ PT40MPT80S' results in 'PT40MPT60SPT40MPT80S'.
EXAMPLE 1Q 'P1YP1OMP3D + P2YP5M' results in 'P1YP10MP3DP2YP5M'.

EXAMPLE 11 'P1¥P-10MP3D + P2YP-5M' results in 'P1YP-10MP3DP2YP-5M".

As specified i1 11.3.3, the external minus sign of a precedence duration can be absorbed intp its
durational units.

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.

The representation can also be shortened as:

Huration = coefficient durationA

EXAMPLE1 '3 x P3M2D' (or '3P3M2D") results in 'P9M6D". In precedence duration, '3 x"P3MPZD' results in
'POMP6D'.

EXAMPLE 2 '0.5 x P3M2D' results in 'P1.5M1D". In precedence duration, '0.5 x P3MP2D' results iff 'P1.5MP1D".

The method of calculation for fractional duration values is given in D.4.5,

14.4 Date time modified by duration
A dafe and time representation may be modified by a durationas in the following representjation.

late = dateA + durationB

whefe
[date] is the resolved date;
[dateA] is a non-duration date and-time expression to be modified;

[durationB] is a duration expressign:
EXAMPLE1 '2018Y9M10D + P1D'is a'valid date time formula resolving to '2018Y9M11D'.

EXAMPLE 2  '2018Y9M10DT9H10M + P2MT50S' resolves to '2018Y11M10DT9H10M50S".

If [dhirationA] is in precedence representation, the evaluation order is from the leftmost durjational unit
to the rightmost.

EXAMPLE 3  The {expression '2018Y9M10DT9H10M + P2MPT50S' is identical to th¢ effect of
'(2018YOM10DT9HIOM + P2M) + PT50S’, where the parentheses indicate precedence order.

EXAMPLE 4 <\ The expression '2020Y2M29D + P2DP2Y" is identical to the effect of '(2020Y2M29D {P2D) + P2Y",
where the pareéntheses indicate precedence order.

Methéds to calculate date time formulas are given in Annex D, including the calculation for:

— time intervals when given duration as a start or end;
— 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 8601 profile is a specification of how the ISO 8601 series is to be used for a particular context

(application

discipline or community) qpprifving the necessary features and representatio

s to

implement

This document provides one such profile in Annex A.

NOTE T
profiles upoi request, helps assure uniqueness of profile names and facilitates the distribution of such profiles.

15.2 Reqyirements

An ISO 860

minimym features of the ISO 8601 series that shall be supported.to)conform to the profile;

and may op

56

feature|

in case
functio

in case§ where there are differentinterpretations of a particular function, the profile’s interpret3

or clari

conforthance levels, if any (requirementsfor each conformance level shall be clearly stated).

hind providing interpretations applicable to the particular context.

his document supports the creation of a registration agency for ISO 8601 profiles; Which regi

| profile should at least contain:

kionally contain:
5 of the [SO 8601 series that are not relevant and n€ed not be supported;

5 where there are multiple methods specified.in the ISO 8601 series to support a partig
h, selection of specific methods;

fication;

sters

ular

ition
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Annex A
(informative)

Profile: Extended Date/Time Format

General

The
the ]
com

A2

This

Ani
mus

Two
com

A3

This
the 1

Extended Date/Time Format (EDTF) specification (Library of Congress EDTF). was
Library of Congress with the participation and support of the bibliographic commnit
unities with related interests.

Compliance
profile specifies three conformance levels: level 0, level 1 and level-2.
evel 0 specifies features of ISO 8601-1;
evels 1 and 2 specify features described in this document.

mplementation of this specification must support allof the features listed for level 0.
| state one of the following levels of support:

Level 0 is supported.

.evel 0 is supported, and in addition the-following features of levels 1 and 2 are sup
features).

Level 1 is supported.
.evel 1 is supported, and in addition the following features of level 2 are supported (lis
Level 2 is supported.

communication parties that agree to operate according to this profile must suppress,
munication, any features of ISO 8601-1 that are not included in level 0.

Extended format

created by
y as well as

The vendor

ported (list

[ features).

luring their

epresentation of dates and times. Implicit form basic format and explicit form represe

not yised.

tations are

profilerequires implicit form "extended format" (separators between time scale Com$onents) for

A4

A4.

Level 0

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]

EXAMPLE1  '1985-04-12' refers to the calendar date 1985 April 12th.

reducedl precision, for year and month, as specified in ISO 8601-1:2019, 5.2.2.2, a), "Extel

format/:

[year][
EXAMP

-"][month]

LE2  '1985-04'refers to the calendar date 1985 April with month precision.

reducedl precision, for year, as specified in ISO 8601-1:2019, 5.2.2.2, b):

[year]
EXAMP

LE3  '1985'refers to the calendar date of year 1985 with year pfecision.

A.4.3 Date and Time

This profilg

ISO 8601-1:
a) Datean
[dateI]]"
EXAMP
b) Date an
[dateI]]"
EXAMP
c¢) Datean
[datel]]
EXAMP
d) Date an

e adopts the following complete representations.for date and time of day specifig
019, 5.4.2.1, b), on the extended format of the complete representation of a calendar d4

d time

T"][timel]

LE1  '1985-04-12T23:20:30' refers-to the date 1985 April 12th 23:20:30 in local time of day.
d time with no time shift from-UTC

T"][timel]["Z"]

LE2  '1985-04-12T23:20:30Z' refers to the date 1985 April 12th 23:20:30 in UTC of day.

d time with hourand minutes time shift

"T"][timel][shiftX]

LE 3 '"1985-04-12T23:20:30+04:30' refers to the date 1985 April 12th, time of day 23:20:30

time shifft of 4-heurs and 30 minutes ahead of UTC.

nded

d in

with

d“time with hour time shift

[datel]["T"][timel][shiftH]

EXAMPLE4  '1985-04-12T23:20:30+04' refers to the date 1985 April 12th time of day 23:20:30 in a
of day with time shift of 4 hours ahead of UTC.

A.4.4 Time interval

time

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).

EXAMPLE 1
ending sometime in 2008.

58

'1964/2008' is a time interval with calendar year precision, beginning sometime in 1964 and
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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
sometime in 2005. The start endpoint has calendar day precision and the end endpoint has calendar year
precjsion-Simmitar tothe previous exampte; thre precisionof the timre iter vatat farge s umdefimed:

EXAMPLE 6  '2005/2006-02' is a time interval beginning sometime in 2005 and ending $ometime in
Febrpary 2006.

A.5( Level 1

A.5.1 General

Levdl 1 of this profile requires support for level 0 as well as the following features.

A.5.2 Extended Year

— Q.72 letter-prefixed calendar year
FXAMPLE 1 'Y1700000002".

— {.4.1.2, a) negative calendar year
FXAMPLE 2 '-1985".

NOTE ISO 8601-1 does not permit negative values for four-digit years.

A.5.3 Seasons

— ({.8.3,a) sub-year groupings/— groupings represented as months — basic seasons in the[month time
scale component

X AMPLE '2001:21' (Spring).
A.5.4 Qualification

— B.4.1, a)\qualification of a complete date (implicit format)

EXAMPLE1  '1985-04-127".

QA2 ay 1. L5 b £ s 1 a | <l 41
— O.7.4, d) YUdlllILatlull' Ul d SPTULITILU LA4ITIIUdl yTdl dllu TITUIILIT

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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