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Abst ract

The Internet Cal endaring and Schedul i ng Core Cbject Specification
(i Cal endar) (RFC5545) VTODO cal endar conponent has seen linmited
adoption and use, mainly for personal rem nders and to-do |ists.

Thi s docunent updates and defines extensions to VIODO to provide

i mproved status tracking, scheduling and specification of tasks to
allowits use in other contexts, such as process control and project
nmanagenent .

It al so defines how Cal endari ng Extensions to WhbDAV (Cal DAV) (RFC
4791) servers can be extended to support certain autonated task
managenent behavi ours.
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Internet-Drafts are working docunents of the Internet Engineering
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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2. Introduction

Thi s docunment specifies extensions to the existing Internet

Cal endari ng and Scheduling Core Object Specification (iCalendar)

[ RFC5545], and associ ated protocols, in order to enhance the
structured comuni cation and execution of tasks. The enhancenents
all ow for the comunication, tine planning and scheduling of tasks by
and between automated systens (e.g. taxi dispatch systens, in snmart
power grids (see [WCal endar]), business process nanagenent systens)
as well as for human centered tasks.

A "task" is a representation of an itemof work assigned to an

i ndi vidual or organization. |In the iCalendar Object Mdel [RFC5545]
the representation of tasks is by "VIODO' cal endar conponents. Tasks
can be identified in a nunber of situations, either informally as ad-
hoc tasks in personal "to-do" lists or nore formally in: Business
processes - ranging fromrepetitive workflows to adaptive cases and
trouble ticketing Project Managenent - whether for |arge scale
construction projects or collaborative software devel opnent
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The extensions specified in this document enhance and standardi ze the
fol | owi ng:

The specification of tasks: how a task type is defined and the
rel ati onshi ps between tasks See Section 5.

Their planni ng and scheduling: |nproved specification of deadlines
and estimated time. See Section 6

Task assignnment, and status reporting: The addition of VSTATUS, see
Section 9 allows for nore detailed reports. See Section 8.

These extensions are defined within the context of an overal
architecture for task cal endaring and scheduling, which el aborates
that supported by [ RFC5545] and rel ated st andards.

2.1. Ternms and Definitions

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

The notation used in this memo to (re-)define i Calendar elenments is
the ABNF notation of [RFC5234] as used by [ RFC5545]. Any syntax

el ements shown below that are not explicitly defined in this
specification come fromi Cal endar [ RFC5545].

Cal endari ng and scheduling roles are referred to in quoted-strings of
text with the first character of each word in upper case. For
exanple, "Organizer" refers to a role of a "Cal endar User" (CU

wi thin the scheduling protocol

Cal endar conponents defined by [ RFC5545] and updating specifications
are referred to with capitalized, quoted-strings of text, followed by
the words "cal endar conmponent”. For exanple, "VEVENT" cal endar
component refers to the event cal endar component, "VTODO' cal endar
component refers to the to-do cal endar component, and "VJOURNAL"

cal endar conponent refers to the daily journal cal endar conponent.

Schedul i ng nethods are referred to with capitalized, quoted-strings
of text. For exanple, "REQUEST" refers to the method for requesting
a schedul i ng cal endar conponent be created or nodified; "REPLY"
refers to the method a recipient of a request uses to update their
status with the "Organi zer" of the cal endar conponent.
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Properties defined by [ RFC5545] and updating specifications are
referred to with capitalized, quoted-strings of text, followed by the
word "property". For exanple, "ATTENDEE" property refers to the

i Cal endar property used to convey the cal endar address of a "Cal endar
User".

Property paraneters defined by [ RFC5545] and updating specifications
are referred to with | owercase, quoted-strings of text, followed by
the word "paranmeter”. For example, "value" paraneter refers to the
i Cal endar property paranmeter used to override the default data type
for a property val ue.

Enuner at ed val ues defined by this specification are referred to with
capitalized text, either alone or followed by the word "val ue”

In tables, the quoted-string text is specified without quotes in
order to mnimze the table |ength.

Terms defined and used in this specification include:

Assi gnee: A cal endar user assigned to performa given task. An
assignee is equivalent to an "Attendee" of a task

BPMS: Busi ness Process Managenent Software

Cal endar User (CU): A person or software systemthat accesses or
nmodi fi es cal endar information

Cal endar User Agent (CUA): This may be

1. Software with which the cal endar user communicates with a
cal endar service or |local calendar store to access cal endar
i nformation.

2. Software that gathers cal endar data on the Cal endar User’s
behal f.

Candi date: A cal endar user who might be able to performa given
task, prior to actually being assigned the task, e.g., a
di spatcher has a list of taxi drivers (candidates) from which one
will be selected to pick-up a passenger

Organi zer: A cal endar user who creates a calendar item requests
free/busy information, or published free/busy information. It is
an "Organi zer" who invites "Attendees" [RFC5545].

observer: A cal endar user interested in a cal endar conponent, e.g.,
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a manager may have interest in all tasks that have not been
completed. Oten represented as an "Attendee" with the "role"
parameter set to NON- PARTI Cl PANT

Resource: A resource in the scheduling context is any shared entity
that can be schedul ed by a cal endar user, but does not control its
own attendance status. Exanples of such resources are |ocations
such as a bookabl e conference room or equi pnent such as
proj ectors.

Task: A representation of an itemof work that can be assigned to
one or nore task actor assignees. In [RFC5545], these are "VTQODO'
cal endar conponents, which are groupi ngs of conponent properties
and possibly "VALARM cal endar conponents that represent an
action-item or assignment.

3. Task Architecture

A reference architecture for task cal endaring and scheduling is
defined in order to identify the key logical elenents involved in
task managenent and the interfaces between themto enable
interoperability. Central to this architecture is the Cal endar and
Scheduling System The logical elenents identified here establish an
appropri ate separation of concerns and clarify the responsibilities
of different elements. However, the architecture does not prescribe
a binding or packaging of elenments, i.e., software systens may be
devel oped where sone elenents are tightly bound and the interfaces
bet ween bound el enents are not exposed. The task architecture is

al so described in [ TARCH|

Apt horp & Dougl ass Expires 7 May 2026 [ Page 6]



Internet-Draft Task Extensions to i Cal endar Novenber 2025

Task Fo-am - +
Tri gger |
o e e e e e e oo - V-m e e e e oo - + S +
| Task Cenerating System | | |
| N ERRAEEEEEEEEEEE + | |
I I O I I I I
I I an I I I I
I I [\ I I I I
| | Task Organi zer | <----> |
| S SN PR A - - + | | |
I I I I I I
| +-------- V-+ +----V----- + I + | | |
| | Task | | Process | | Task | | | |
| | Assignment| | Logic <----> Domain | | | |
| | Rules | | | |  Data | | | |
I R S S R + TS + | | |
I I I I
S R A S R LA T T ey + | |
I I I I I
Avail ability Task Task | |
| | St at us | |
I I I I I
+------ R V----- R + | |
| Cal endar and Schedul i ng System | | Directory |
| +--------- I R + | | Service |
| ] | | Task | <----> |
| |Schedule | | Lists | | | |
|| I I I I I
| +--------- L + Server | | |
R . + | |
| dient | | |
| o e e e e e e e oo + o m e e e - +| | |
| | Cal endar | | Task | | | |
| | User Agent +----> Specific | <----> |
| | I | Application| | I I
I R e + . + | | |
I I I I
+----- Nee oo - LA P - B S B + | |
| | | | | |
+o---- A Voo A Voo + | |
| Task Actors | | |
| @) @) @) @) | | |
| I\ I\ I\ I\ o> |
| /\ /\ /\ /\ | |
| Candi dat e( s) Qoserver(s) | | |
| Assignee(s) Resour ce(s) | | |
. + S +

Apt horp & Dougl ass Expires 7 May 2026 [ Page 7]



Internet-Draft Task Extensions to i Cal endar Novenber 2025

Figure 1: Task architecture diagram
3.1. Task Architecture El enents

The followi ng |ogical elements formthe task architecture that this
specification is based on:

Task Actors: Various cal endar users that may be involved in the
monitoring or performng of a task. The set of actors includes:
Organi zers, (Observers, Resources, Assignees, and Candi dates.

Task Organi zer: The creator of a task, who al so determ nes task
assi gnnent and scheduling, and nonitors task progress.

Task Domain Data: This is any domain specific data that may be acted
on or provides context to it in performng a task

Task Specific Application: A task specific application renders the
data concerning the task (including task domain data) for
presentati on and mani pul ati on by a task actor.

Process Logic: Determ nes under what conditions a task (or tasks) is
generated and the actions to take on conpletion, or sone other
status event occurring (or not) on the task

Task Trigger: This is sonme event that gives rise to the generation
of a task according to Process Logic. Task triggers can cone from
many sources including, for exanple; a task being requested
through the cal endaring system a status change in the progression
of a business process bei ng managed by a busi ness process
managenment or Enterprise resource planning (ERP) system

Task Assignnent Rules: Govern how actors are assigned to a task. A
range of different assignnent patterns [WRP] nmay be consi dered
including the two general cases:

a. Delegation to a naned actor or group of actors
b. Advertising to a pool of actors for self-selection

In either case the assignment nmay be nade based on a variety of
criteria including, nane, availability, skills, capacity, etc.

Task CGenerating System A systemthat creates and assigns tasks in
response to sonme initiating event (task trigger). Task creation
is according to Process Logic with task assi gnnent determ ned by
Task Assignnent Rules. This systemalso tracks the status of
tasks and will initiate further actions based upon the status. A
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task generating systemcan take nmany forns, for exanple; Business

Process Managenment System Project Managenent System Bug Tracki ng
System Building Control System A Task Generating System nmay

al so be a human. In iCalendar ternms the Task Generating Systemis
t he organi zer.

Task creation, assignment and tracking coordinated by a hunman
organi zer is a special case of a task generating system In this
case Task Assignment Rul es and Process Logic may be either
explicit or tacit.

Ca

endar and Scheduling System A software systemthat stores,
publ i shes and synchroni zes cal endar data such as events, tasks and
journal entries for actors. 1In the context of tasks this includes
schedules (i.e. allocated time and availability to performtasks)
and task lists. A calendar and scheduling systemtypically
consists of server and client software conponents.

It is not within the scope of this docunent to specify how Process
Logi ¢ or Task Assignment Rules are codified. Such logic and rules
may be codified in a variety of ways, including traditiona
programm ng | anguages (e.g. C++, Java) or process nodelling | anguages
(e.g. BPWN [ BPM\]).

3.2. Architecture Foundati ons

The key standards that enable interoperability between the | ogica
el ements of the architecture are the Internet Cal endaring and
Schedul i ng Core hject Specification (iCalendar) [RFC5545] and
associ ated protocols. Task and task status are represented by the
"VTODO' cal endar component. Protocols include, in particular, the
i Cal endar Transport-Independent |Interoperability Protocol (iTlP)

[ RFC5546] for task assignment and scheduling, and Cal endari ng

Ext ensi ons to WebDAV (Cal DAV) [RFC4791] for client server

communi cati on

Additionally, this specification uses definitions from Support for

i Cal endar Rel ationshi ps [ RFC9253]. The "LINK', "REFID', "RELATED TO'
and " CONCEPT" properties enable context and a rich set of

rel ati onshi ps between tasks and ot her cal endar conponents to be
speci fi ed.

4. Task Extensions
In order to support the task architecture described in Section 3,

this docunment defines a nunber of extensions to iCal endar [ RFC5545]
in the areas of:
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Task Specification: inproved ability to specify domain specific
t asks

Task Deadlines, MIlestones and Time Planning: clarification of
deadl i nes and extension for task duration to support task tine
pl anni ng

Task Schedul i ng and Assignment: ensure support for common patterns
of schedul i ng and assigni ng tasks

Task Status Tracking: inproved granularity in status tracking
informati on and alerting task actors of pending or actual task
st at us changes

These extensions are supported mainly by additions to the properties
and paraneters used within the "VIODO' cal endar comnponent.

5. Task Specification

The specification of tasks nust be semantically explicit in order for
themto be nmanaged within the context of a business process or

proj ect, and be understood by both humans and I T systens. The

[ RFC5545] "VTODO' cal endar conponent only provides for sinple ad-hoc
tasks or 'to do’ lists, and is therefore extended by this
specification as foll ows:

Task type: explicitly what type of task is to be perforned is
i dentified.

Task context and rel ationships: how a specific task relates to other
tasks and ot her objects that need to be understood for the
effective execution of a task

Task specific data: the formand content of domain data provided as
input to a task and/or that nay be output froma task

Organi zer and attendee: recognizes that a task "Organizer" or
"Attendee" can be an automated system

5.1. Task type

The [ RFC9253] " CONCEPT" property is used to identify the type of
task, for exanple;

CONCEPT: htt p: // exanpl e. coni t ask/ del i very
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5.2. Task Context and Rel ati onshi ps

The [ RFC9253] "LINK" property specifies a link to externa
informati on, which may be context to the task. For exanpl e:

LI NK; LI NKREL=descr i bedby; VALUE=URI
m d: 752142.141482. 307E5@rx123. exanpl e. com

The external information may be data to be mani pul ated in performn ng
t he task.

The "LINK" property can be used to relate a domain specific service
to the task. For exanple, it might be a URl pointing to a web page
where the status of the task can be directly mani pul at ed.

(Note: link relations below are for illustration only)

LI NK; LI NKREL="vacat i on- syst eni'; VALUE=URI :
http://exanpl e. con vacati on- approval ?i d=1234

Additionally, it mght be used to link data specific to the task, for
exanpl e an el ectronic copy of a signature taken to confirmdelivery
of a package

LI NK; LI NKREL="el ect r oni c- si gnat ure"; VALUE=URI :
http://exanpl e. com del i very/si g1234.j pg

The [ RFC9253] "REFID' property is used to identify a key used to
group tasks by that key.

REFI D: Manhat t an

REFI D: 1234567890

Extensions to the "RELATED-TO' property defined in [ RFC9253] all ow
tenporal rel ationships between tasks as found in project managenent
to be specified as well as parent/child rel ationships and
dependenci es (DEPENDS- ON). Tasks ("VTODO' cal endar components) may
al so be related to other cal endar components; for exanple to a
"VEVENT" cal endar conponent to block tine to performa task

6. Task Deadlines, MIlestones and Tinme Pl anni ng
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6

6

8.

1. Deadlines

Deadlines for starting and finishing a task are defined by the
"DTSTART", "DUE" and "DURATI ON' properties. The "DISTART" property
represents the earliest start tinme for beginning work on a task. The
"DUE", or "DTSTART" + "DURATION' properties represent the |atest
finish time for a task. Thus, these properties define a "w ndow'
within which a task has to be performed. However, [RFC5545] provides
no way to indicate howlong the task is expected to take. This
docunent defines a new "ESTI MATED- DURATI ON' property, in

Section 11.1, to allowthe estimated tine that a task should take to
be specified separately fromthe deadlines for starting and finishing
a task. This supports tine planning by enabling cal endar user agents
to di splay when tasks should occur and therefore all ow cal endar users
to visualize when tasks should be performed and allocate tinme to

t hem

2. M estones

A task that has internediary deadlines (i.e., milestones) MJST be
expressed by child "VTODO' cal endar conponents (i.e., sub-tasks
associated with each of the mlestones) in conjunction with the
"RELATED- TO' property to relate the parent and child tasks.

Task Schedul ing and Assi gnnent

Tasks are assigned to actors using one or nore [ RFC5545] " ATTENDEE"
properties and/or one or nore [ RFC9073] "PARTI Cl PANT" cal endar
conponents as described in Section 8. 4.

Conmruni cati on of task assignnent or delegation to one or nore actors
who are allocated to a task by the organizer is directly supported by
iTIP, i.e., all included "ATTENDEE" properties in an i TIP "REQUEST"
are expected to performthe task.

The offering or advertising of a task to one or nore (potential)
actors where only one or a subset of the candi dates may accept the
task will be addressed by a later specification.

St at us Reporting
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8.

8.

1.

2.

I mproved granularity in status reporting informtion

Thi s docunent defines a new "VSTATUS" cal endar component (see section
Section 13.1) that can be used to group related i nformati on about the
status of the task. This mght include information on why, the
"REASON' property and when, the "DTSTAMP" property, a status has
changed. In addition, new status values are specified to provide for
task suspension, failure and preparation.

BEG N: VSTATUS

STATUS: FAI LED

REASON: ht t ps: // exanpl e. com r eason/ del i very-fail ed
SUBSTATE: ERROR

DTSTAMP: 20130212T120000Z

COWMENT: Br eakdown

END: VSTATUS

Conments associ ated to reasons and status changes

Multiple comrents and reasons may have the same status. As
situations change, further "VSTATUS' cal endar conponents can be added
to provide additional information

CONCEPT: htt ps:// exanpl e. conmf t ask/ del i very
BEG N: VSTATUS

STATUS: FAI LED

SUBSTATE: ERROR

DTSTAMP: 20220212T104900Z2

COMMENT: Qut of tinme

END: VSTATUS

BEG N: VSTATUS

STATUS: FAI LED

COMMENT: Traffic Accident on E44

REASON: htt ps: // exanpl e. com reason/traffic
DTSTAMP: 20220212T110451Z

END: VSTATUS

BEG N: VSTATUS

STATUS: FAI LED

COMMENT: Arrived after office hours
REASON: htt ps: // exanpl e. com r eason/ cl osed
DTSTAMP: 20220212T180451Z

END: VSTATUS

Note that the "VSTATUS" cal endar component is not intended to be used
as a history of changes to a tasks properties. The purpose of the
"VSTATUS" cal endar conponent is only to docunent changes related to
fulfilling the tasks.
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8.3. Updating the overall status

Only the Task Organizer, or the server acting as the Organizers
proxy, may change or add "VSTATUS"' cal endar conponents and the
" STATUS" property.

The overall VSTATUS will be changed in response to incom ng Attendee
replies. Each change of the overall VSTATUS MJST be acconpani ed by a
change to the STATUS

Note there is no defined ordering of properties and conponents so the
DTSTAMP property SHOULD be set for each VSTATUS conponent to preserve
orderi ng.

8.4. Relating reason and coments to "ATTENDEE" property status
changes.

The [RFCI9073] "PARTI Cl PANT" cal endar conponent can be used to provide
additional information about why an "ATTENDEE" property participation
status has changed foll owi ng the guidelines set out in Section 7.1 of
[ RFC9073]. The "COMMENT" property can al so be used to include
addi ti onal human-readabl e i nfornmati on about why the associ ated
"STATUS" or "ATTENDEE' property changed. For exanple, if a driver
failed to deliver a package because of a puncture it night be
expressed as

ATTENDEE; PARTSTAT=FAI LED: mai | t 0: xxx@xanpl e. com

BEG N: PARTI Cl PANT

CALENDAR- ADDRESS: mai | t 0: xxx@xanpl e. com

DTSTAMP: 20130226T1104510Z

REASON: htt ps: // exanpl e. com r eason/ van- br eak- down
COWMMENT: Punct ure

END: PARTI Cl PANT

8.5. Task Alerts and Notifications

Different needs to alert or notify task actors of pending or actua
task status changes are recogni zed

Al arnms: "VALARM' cal endar conponents operate in the cal endar user
agent space to notify the task actor of a pending task state for a
task they are assigned to or are interested in.

Current standards (see [ RFC9074]) indicate "VALARM cal endar
conponents SHOULD be renpved frominconi ng data and nmany systens
in fact do so. |In a task assignment scenario it nmay be
appropriate for the organizer to be able to set alarnms for the
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8.

6

participants. A systeminplenmenting these standards may choose to
preserve "VALARM cal endar components but sending a task via some
external service may result in them being removed. This issue is
not addressed by this specification.

Escal ations: An escalation or notification to the "Attendee",

"Organi zer", or other task actor may be required if a deadline
associated with a task is exceeded or for some other reason.
Process Logic identifying when and who to propagate escalations is
the responsibility of the Task Generating System e.g., a BPMs.

Notifications: Task actors (observers) not directly involved in

performng a task, but with a known interest in a given task’s
status, can be identified by the "PARTICl PANT" cal endar comnmponent
[ RFC9073] agai nst certain conponents e.g. the "VALARM cal endar
conponent, to identify which task events the stakehol der/party is
interested in. Notifications on shared calendars will allow task
actors to register an interest in changes to tasks within a

cal endar (see Appendix A).

Aut omat ed St at us Changes

A new "TASK- MODE" property is introduced to instruct servers to apply
aut onat ed operations for changing the status of a task.

Modi fications to Cal endar Conponents
The foll owi ng changes to the syntax defined in iCal endar [ RFC5545]

and Event Publishing Extensions to iCal endar [ RFC9073] are nade here.
New el enments are defined in subsequent sections.
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; Addition of VSTATUS as a valid conponent for VEVENT
eventc = "BEG@ N'" ":" "VEVENT" CRLF
eventprop *alarnt *participantc *locationc
*resourcec *statusc
"END" ":" "VEVENT" CRLF

; Addition of VSTATUS as a valid conmponent for VTODO
t odoc = "BEG@ N'" ":" "VTODO' CRLF
todoprop *alarnt *participantc *locationc
*resourcec *statusc
"END' ":" "VTODO' CRLF

; Addition of properties ESTI MATED- DURATI ON and TASK- MODE to VTCDO
todoprop =/ est-duration /
t ask- node

; Addition of VSTATUS as a valid conponent for VJOURNAL

journal c = "BEGA N' ":" "VJOURNAL" CRLF
jourprop *statusc
"END' ":" "VJOURNAL" CRLF

; Addition of VSTATUS as a valid conponent for VFREEBUSY

freebusyc = "BEG@ N' ":" "VFREEBUSY" CRLF
fbprop *participantc *locationc *resourcec *statusc
"END' ":" "VFREEBUSY" CRLF
; Addition of VSTATUS as a valid conponent for PARTICl PANT
participantc = "BEG N' ":" "PARTI Cl PANT" CRLF
partprop *locationc *resourcec
*statusc
"END' ":" "PARTI Cl PANT" CRLF

; Addition of properties PERCENT- COWLETE and REASON to PARTI Cl PANT
partprop =/ percent / ; OPTIONAL but MJUST NOT occur nore than once.
reason ; OPTI ONAL but MJST NOT occur nore than once.
10. New Paraneter Val ues
10.1. Redefined VTODO Partici pant Status
Partici pant status paraneter type values are defined in
Section 3.2.12 of [RFC5545]. This specification redefines that type
to include the new value FAILED for "VTODO' cal endar conponents.

Format Definition: This property paraneter is redefined by the
foll owi ng notation which adds the val ue "FAI LED":
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partstat-todo = (" NEEDS- ACTI ON' ; To-do needs action
" ACCEPTED" ; To-do accepted

" DECLI NED" ; To-do declined

" TENTATI VE" ; To-do tentatively

; accepted

; To-do del egated

; To-do conpl eted

; COVPLETED property has

; DATE-TI ME conpl et ed

~ —~ —~

| " DELEGATED"
/" COVPLETED"

/"1 N- PROCESS" To-do in process of

bei ng conpl et ed

/" FAl LED"' To-do cannot be
conpl et ed
[ x-nane Experi mental status

/ iana-token) O her | ANA-regi stered

status
; These are the participation statuses for a "VTODO'.
; Default is NEEDS-ACTI ON.
Exanpl e:

ATTENDEE; REASON="htt ps:// exanpl e. conl r eason/ not - enough-ti me";
PARTSTAT=FAI LED: mai | t 0: j smi t h@xanpl e. com

11. New Properties
11.1. Estimated Duration
Property Nane: ESTI MATED- DURATI ON

Purpose: This property specifies the estinmated positive duration of
time the corresponding task will take to conpl ete.

Val ue Type: DURATI ON

Property Paraneters: | ANA and non-standard property paraneters can
be specified on this property.

Conformance: This property can be specified in "VIODO' cal endar
conmponents.

Format Definition: This property is defined by the follow ng

not ati on:
est-duration = "ESTI MATED- DURATI ON' dur param ":" dur-val ue CRLF
;consisting of a positive duration of tine.
dur param = *(";" other-param
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Description: In a "VIODO' cal endar conponent the property MAY be
used to specify the estimated duration for the to-do, with or
wi thout an explicit time wi ndow in which the event shoul d be
started and conpleted. When present, "DISTART" and "DUE" or
"DTSTART" and " DURATI ON' properties represent the wi ndow in which
the task can be performed. The "ESTI MATED- DURATI ON' property
SHOULD be passed fromthe organizer to the "Attendee" in i TIP
[ RFC5546] nessages.

Example: The following is an exanple of this property that estimates
the duration of a task to be one hour:

ESTI MATED- DURATI ON: PT1H
11.2. Reason
Property nane: REASON

Purpose: To indicate the reason for a status change or change of
"Attendee" participation status.

Val ue Type: UR

Property Paraneters: | ANA and non-standard property paraneters can
be specified on this property.

Conformance: This property can be specified in "VSTATUS' and
" PARTI Cl PANT" cal endar conponents.

Format Definition: This property is defined by the follow ng
not ati on:

reason = "REASON' reasonparam":" uri CRLF

reasonparam = *(";" other-paran)

Description: This property allows the change in status of a task or
participant status to be qualified by the reason for the change
with a codified reason. Typically, reasons are defined within the
context of the task type and therefore SHOULD incl ude the nare-
space of the authority defining the task.

Exanpl e:

REASON: htt ps: // exanpl e. com r eason/ del i ver ed-on-ti nme
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11.3. Substate
Property nanme: SUBSTATE

Purpose: To provide additional granularity of task status for e.g.
I N- PROCESS

Val ue Type: TEXT

Property Paraneters: |ANA and non-standard property paraneters can
be specified on this property.

Conformance: This property can be specified in a "VSTATUS" cal endar
component .

Format Definition: This property is defined by the follow ng

not ati on:
subst ate = "SUBSTATE" substateparam ":" substateval ue CRLF
subst at epar am = *(";" other-param
subst at eval ue = ("K' ; everything is fine(the default)
/ " ERROR' ; something is wong (the REASON

; code expl ai ns why)

/ "SUSPENDED' ; waiting on sone other task to
; complete or availability of a
; resource (REASON code expl ai ns
; why)

/ iana-token) ; OQther | ANA-registered type

Description: The substate property allows additional qualification
and granularity of states to be recorded, in particular for the
I N-PROCESS state. It allows individual substates to be recorded
wi thout the need to define and publish a subtask associated with a
parent task purely to track that a particular state has been
reached. This property also allows parallel states to be
expressed, e.g. that a task has been suspended at whatever state
it has reached.

Exanpl e:
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BEG N: VSTATUS

STATUS: FAI LED

REASON: htt ps: // exanpl e. com r eason/ no- one- home
SUBSTATE: ERROR

END: VSTATUS

BEG N: VSTATUS

STATUS: | N- PROCESS

REASON: ht t ps: // exanpl e. com r eason/ pai nt -dryi ng

SUBSTATE: SUSPENDED

END: VSTATUS

11. 4. Task Mode

Property Nanme: TASK- MODE

Purpose: This property specifies automatic operations that servers
acting on behalf of the organizer apply to tasks based on changes
in attendee status (PARTSTAT).

Val ue Type: TEXT

Property Paraneters: |ANA and non-standard property paraneters can
be specified on this property.

Conformance: This property can be specified zero or once in a
"VTODO' cal endar conponent.

Format Definition: This property is defined by the follow ng

not ati on:

t ask- nmode = "TASK- MODE t asknodeparam ":"
(" AUTOVATI C- COVPLETI ON"
/" AUTOVATI C- FAI LURE"
/" AUTOVATI C'
/ " SERVER"
/ " CLI ENT"
/ iana-token) CRLF

t asknodepar am = *(";" other-param

Description: In a "VIODO' cal endar conponent this property MAY be
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used to indicate to servers how they can automatically change the
state of the task based on i TIP replies from"Attendees". For
exanpl e, the server can automatically set the overall task status
to COVPLETED when every attendee has marked their own status
(PARTSTAT) as COWPLETED, or the server could nmark the task as
FAILED if its DUE date passes without it being conpleted. TASK-
MODE processing is performed on the organizer’'s copy of the task.

To set the status, add a VSTATUS conponent as specified in
Section 13.1.

The property value is an | ANA regi stered token that defines the
nmode to be used for the task. The nodes are described in the
fol |l owi ng subsecti ons.

If the "TASK- MODE" property is absent then the "CLIENT" value is
assumned.

AUTOVATI C- COWPLETI ON Task Mode: The task node val ue "AUTOVATI C
COVPLETI ON' indicates to the server that it SHOULD change the
"VTODO' cal endar conponent’s status to "COWLETED' as soon as all
attendees in the task have replied with a "partstat" paranmeter set
to " COVPLETED".

Failing the task MJUST be handl ed by a client.

AUTOVATI C- FAI LURE Task Mode: The task node val ue "AUTOVATI C FAI LURE"
indicates to the server that it SHOULD change the "VTODO' cal endar
conponent’s status to "FAILED" if either:

1. the PARTSTAT of one "ATTENDEE" property is set to FAILED; or

2. the current time is past the effective due date of the
conponent and the task has not yet been conpleted. The
effective due date is either the "DUE"' property value or the
conbi nation of the "DTSTART" and "DURATI ON' property val ues.
Conpl eting the task MJUST be handl ed by a client.

AUTOVATI C Task Mode: This npde handl es the autonmati c behavi or of
bot h " AUTQVATI G- COVPLETI ON' and " AUTOVATI C- FAI LURE" .

CLI ENT Task Mode: The task mode value "CLIENT" is an instruction to
the server to honour the status set by the client.

SERVER Task Mbde: The task npde val ue "SERVER' indicates to the

Apt horp & Dougl ass Expires 7 May 2026 [ Page 21]



Internet-Draft Task Extensions to i Cal endar Novenber 2025

server that it SHOULD change the "VTODO' cal endar conponent’s
status to an appropriate value, based on inplenentation defined
"busi ness rul es”, as attendee responses are processed or as
deadlines related to the task pass.

Exanpl es:

TASK- MODE: AUTOVATI G- COVPLETI ON
TASK- MODE: AUTOVATI C- FAI LURE
TASK- MODE: SERVER

12. Property Extensions and Carifications
12.1. Updated DURATION Property definition for VTODO

[ RFC5545] section 3.6.2 introduced a constraint on the use of the
"DURATI ON' property in the "VTIODO' cal endar conponent, requiring that
a "DURATI ON' property MJST be acconpani ed by a "DTSTART" property.
This constraint is dropped reverting to the situation as specified
previously.

Thus the text:

; Either 'due’ or 'duration’ MAY appear in
; a 'todoprop’, but 'due’ and ’'duration

; MUST NOT occur in the sane 'todoprop’

; I'f "duration’” appear in a ’todoprop’

; then ’dtstart’ MJST al so appear in

; the sane 'todoprop’

is replaced by
; Either 'due’ or ’duration’ MAY appear in
; a 'todoprop’, but 'due’ and 'duration
; MUST NOT occur in the sane 'todoprop’

This allows a "VTODO' cal endar conponent to only have a " DURATI ON'
property.

Furthernore, the follow ng text:
A "VTODO' cal endar conponent without the "DISTART" and "DUE" (or
"DURATI ON') properties specifies a to-do that will be associated
wi th each successive cal endar date, until it is conpleted.

is replaced by
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A "VTODO' cal endar conponent without the "DTSTART" and " DUE"
properties specifies a to-do that will be associ ated
wi th each successive cal endar date, until it is conpleted.

12. 2. Redefined STATUS Property

The Status property is defined in Section 3.8.1.11 of [RFC5545].
Thi s specification extends that property to include new val ues
associated with "VTODO' cal endar conponents (See Appendi x A for
exanpl es of the task state |ifecycle).

Format Definition: The "STATUS' property paraneter list for tasks is
redefined by the addition of the values "PENDI NG' and "FAI LED":

st at val ue-t odo "NEEDS- ACTI ON' ;I ndicates to-do needs action.

/ " COVPLETED' ;Indicates to-do conpl et ed.
/[ "1 N- PROCESS" ;I ndicates to-do in process of.
[ " CANCELLED" ;I ndicates to-do was cancel | ed.
[ " PENDI NG' ;Indicates a to-do has been

;created and accepted, but has
; nhot yet started.
/ " FAl LED" ;I ndicates to-do has fail ed.
; Ext ended status values for "VTODO' cal endar conponent.
Descri pti on:
PENDI NG - A to-do has been created and accepted but has not yet
started and is ready to start subject to other dependencies (e.qg.
precedi ng task or DTSTART). This is the default state.

FAILED - to-do has failed and may need sone followup fromthe
organi zer to re-schedul e or cancel

Exanmpl e: The following is an exanple of this property for a "VIQDO'
cal endar conponent:

STATUS: FAI LED

13. New Conponents

13.1. Status Conponent
Component Nanme: VSTATUS

Purpose: This conponent allows information to be associated with a
status, for exanple coments and date stanps.

Conformance: This conponent can be specified multiple tinmes in any
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cal endar conponent.

Description: This conponent provides a way for multiple date-stanped
statuses to be associated with a conponent such as a parti ci pant,
task or event.

Thi s conmponent may be added to the [ RFC9073] "PARTI Cl PANT" conponent
to allow participants in a task to specify their own status.

For backwards conpatibility, when a VSTATUS conponent is added the
[ RFC5545] STATUS property MJST be set on the parent comnponent.

Format Definition: This conponent is defined by the follow ng
not ati on:

statusc = "BEA N' ":" "VSTATUS" CRLF
st at uspr op
"END' ":" "VSTATUS" CRLF

st at usprop = *(

The followi ng i s REQU RED,
but MJST NOT occur npbre than once.

status /

The foll owi ng are OPTI ONAL,
but MJST NOT occur npre than once.

description / dtstanp / reason / substate / sunmary

The foll owi ng are OPTI ONAL,
and MAY occur nore than once.

comment / styl eddescription / iana-prop

’

Exanpl es:

BEG N: VSTATUS

STATUS: COVPLETED

REASON: https://exanpl e. conireason/delivered-on-tinme
DTSTAMP; 20220212T120000Z

END: VSTATUS
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14. Cal DAV Support for Task Mode

The Cal DAV [ RFC4791] cal endar access protocol allows clients and
servers to exchange i Cal endar data. Wth the introduction of the
"TASK- MODE" property in this specification, different autonmated task
managenent behavi ours may be del egated to the server by the Task
Organi zer dependi ng upon the val ue of "TASK-MCDE".

In order for a Cal DAV client to know what task nodes are available, a
Cal DAV server advertises a CALDAV: supported-task- node-set WehDAV
property on cal endar hone or cal endar collections if it supports the
use of the "TASK- MODE" property as described in this specification.
The server can advertise a specific set of supported task nodes by

i ncludi ng one or nore CALDAV: supported-task-nmode XML el enents within
t he CALDAV: support ed-task-nmode-set XM el enent.

I f no CALDAV: supported-task-nmde XM. el ements are included in the
WebDAV property, then clients MJST assune the server does not support
this specification. The client MAY attenpt to store iCal endar data
cont ai ni ng "TASK- MODE" el ements but needs to be prepared for a
failure response fromthe server.

A server supporting this specification MIST return an HTTP 403
response with a DAV:error elenment containing a CALDAV: supported-task-
mode XML elenent, if a client attenpts to store i Cal endar data with
an "TASK- MODE" el ement val ue not supported by the server.

It is possible for a "TASK- MODE" value to be present in cal endar data
on the server being accessed by a client that does not support the

"TASK- MODE" property. It is expected that existing clients, unaware
of "TASK-MODE", will fail gracefully by ignoring the cal endar

property.

14.1. CALDAV: supported-task-node-set Property
Nane: support ed-task-node-set
Nanmespace: urn:ietf:parans: xnl:ns:cal dav

Purpose: Enunerates the set of supported i Cal endar " TASK- MODE"
el ement val ues supported by the server.

Protected: This property MJIST be protected and SHOULD NOT be
returned by a PROPFIND al |l prop request (as defined in Section 14.2
of [RFC4918]).

Description: See above.
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Definition:

<! ELEMENT support ed-t ask- node- set (support ed-t ask- node*) >
<! ELEMENT support ed-t ask-node (#PCDATA) >

<!-- PCDATA val ue: string - case insensitive but
uppercase preferred -->

Exanpl e:

<C: support ed-task- node-set xm ns: C="urn:ietf:parans: xm : ns: cal dav" >
<C: support ed-t ask- rode>AUTOVATI C</ C. support ed- t ask- node>
<C. support ed-t ask- rode>SERVER</ C. support ed-t ask- nrode>
<C: support ed-t ask- node>CLI ENT</ C: support ed-t ask- nrode>

</ C:. support ed-t ask- node- set >

15. Security Considerations

Thi s specification introduces no new security considerations beyond
those identified in [ RFC5545], [RFC5546], [RFC4791] and [ RFC9253].

16. | ANA Consi derations

16.1. Conponent Registrations
Thi s docunent defines the follow ng new i Cal endar conponent to be
added to the Components registry defined in Section 8.3.1 of

[ RFC5545] and | ocated here: <https://ww.iana. org/assi gnments/
i cal endar #conponent s>.

E e oo e g e 1
| Component | Status | Reference |
[ el ool s el )
| VSTATUS | Current | This Spec, Section 13.1 |
F-- - - - +---- - - - T i I S +

Table 1. Addition to the Conponents Registry
16.2. Property Registrations
Thi s docunent defines the follow ng new i Cal endar properties to be
added to the Properties registry defined in Section 8.3.2 of

[ RFC5545] and | ocated here: <https://ww.iana. org/assi gnnments/
i cal endar >.
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| Property | Status | Reference |
[ gt ————————— Ll ————— Ll —p—_————————(——(—(————r
| ESTI MATED- DURATION | Current | This Spec, Section 11.1
S TRy e +
| REASON | Current | This Spec, Section 11.2
I T o mmemeemeemeaeciaeaaaas +
| SUBSTATE | Current | This Spec, Section 11.3
o e e e S R o e e e e e e oo +
| STATUS | Current | This Spec, Section 12.2 |
S TRy e +
| TASK- MODE | Current | This Spec, Section 11.4
I T o mmemeemeemeaeciaeaaaas +

Table 2: Additions to the Properties Registry
16.3. Status Value registry

Thi s docunent requests the creation of a new i Cal endar registry
call ed "STATUS Val ues" for values of the "STATUS' property defined in
Section 3.8.1.11 of [RFC5545].

Addi tional val ues MAY be used, provided the process of "Standards
Action with Expert Review' as described in Section 8.2.1 of [RFC5545]
is used to register them using the tenplate in Section 8.2.6 of

[ RFC5545] .

The followi ng table has been used to initialize the Status Val ue
Regi stry.
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| Nare | Status | Reference |
[ gt ———— Lp——————— s —_—(————————————(——(—(————r
| CANCELLED | Current | Section 3.8.1.11 of [RFC5545] |
. S TRy O +
| COWPLETED | Current | Section 3.8.1.11 of [RFC5545] |
. T T Ty +
| CONFI RVED | Current | Section 3.8.1.11 of [RFC5545] |
o e e - S R o e e e e e e e e e e aa o - +
| DRAFT | Current | Section 3.8.1.11 of [RFC5545]

. S TRy O +
| FAI LED | Current | This Spec, Section 12.2 |
. T T Ty +
| FI NAL | Current | Section 3.8.1.11 of [RFC5545] |
o e e - S R o e e e e e e e e e e aa o - +
| INNPROCESS | Current | Section 3.8.1.11 of [RFC5545]

. S TRy O +
| NEEDS-ACTION | Current | Section 3.8.1.11 of [RFC5545] |
. T T Ty +
| PENDI NG | Current | This Spec, Section 12.2 |
o e e - S R o e e e e e e e e e e aa o - +
| TENTATI VE | Current | Section 3.8.1.11 of [RFC5545] |
. S TRy O +

Table 3: Initial Status Value Registry
16.4. Substate Value registry

Thi s docunent requests the creation of a new i Cal endar registry
cal l ed "SUBSTATE Val ues" for values of the "SUBSTATE' property
defined in Section 11.3.

Addi tional val ues MAY be used, provided the process of "Standards
Action with Expert Review' described in Section 8.2.1 of [RFC5545] is
used to register them using the tenplate in Section 8.2.6 of

[ RFC5545] .

The followi ng table has been used to initialize the Substate Val ue
Regi stry.
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B e e oo s s o1
| Substate | Status | Reference |
[ b oo el oo sy oo o1
| oK | Current | This Spec, Section 11.3 |
S I S I . +
| ERROR | Current | This Spec, Section 11.3 |
S T S IR T +
| SUSPENDED | Current | This Spec, Section 11.3 |
R . R oo +

Table 4: Initial Substate Value registry
16.5. Task Mbde Val ue registry

Thi s docunent requests the creation of a new i Cal endar registry
call ed "TASK- MODE Val ues" for values of the "TASK-MODE" property
defined in Section 11.4.

Addi tional val ues MAY be used, provided the process of "Standards
Action with Expert Review' described in Section 8.2.1 of [RFC5545] is
used to register them using the tenplate in Section 8.2.6 of

[ RFC5545] .

The following table has been used to initialize the Task Mbde Val ue
Regi stry.

[ et ———————————— Ll ————— = —p—_—_————(—(—(—(—(——————r L
| Task Mode | Status | Reference |
[ ety el ey
| AUTOVATI C- COMPLETION | Current | This Spec, Section 11.4 |
domemmemeeeemeaeeaaas T o mmemeemeemeaeciaeaaaas +
| AUTOVATI C- FAI LURE | Current | This Spec, Section 11.4 |
T S R o e e e e e e oo +
| AUTOVATI C | Current | This Spec, Section 11.4 |
R S TRy e +
| CLI ENT | Current | This Spec, Section 11.4 |
domemmemeeeemeaeeaaas T o mmemeemeemeaeciaeaaaas +
| SERVER | Current | This Spec, Section 11.4 |
T S R o e e e e e e oo +

Tabl e 5: Task Mdde Val ue Registry
16.6. Participation Statuses registry
Thi s docunent defines the follow ng new i Cal endar participation
status to be added to the registry defined in Section 8.3.7 of

[ RFC5545] and | ocated here: <https://ww.iana. org/assi gnnents/
i cal endar #partici pati on-statuses>
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| Participation Status | Status | Reference |
[ et ———————————— Ll ————— = —p—_—_————(—(—(—(—(——————r L
| FAI LED | Current | This Spec, Section 10.1 |
R S TRy e +

Table 6: Participation Statuses Registry
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Exanpl es of Task State Lifecycle

Si npl e Case Status Change

e ————— e pp—p—————————— Ll p—p—_——— L
STATUS | PARTSTAT | Action |
| - | Organizer draft |
------------ T E
NEEDS- ACTI ON | NEEDS- ACTION | Organi zer sends i TIP |
| | " REQUEST" |
------------ T
NEEDS- ACTI ON | ACCEPTED | Attendee "REPLY" |
------------ T
PENDI NG | ACCEPTED | Task accepted but waiting |
| | on sone "trigger" to start |
| | (e.g. another task has to |
| | finish first) |
------------ T
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| 5| INPROCESS | | N PROCESS

Attendee "REPLY" now |
wor ki ng on the task |

Overall state set - either |
by Organi zer for TASK- |
MODE=CLI| ENT or by server |
for AUTOVATI C- COWPLETION |

Tabl e 7: Exanple of status changes in assigning and
performng a task with one attendee.

A 2. Example for multiple Attendees

Exanpl e of status changes in assigning and performng a task with two

attendees (Al and A2).
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B ety ety e
| | STATUS | PARTSTAT
(. | (A1)

+o=+ o4 o=
11 1- | -

Fomtem e e e e e e oo e

e e o e o
| 4 | NEEDS- ACTI ON| ACCEPTED
oo oo
| 5 | NEEDS- ACTI ON| ACCEPTED
oo e oo
| 6 | PENDI NG | ACCEPTED
| I

| I

(. I

] I

[ I

Foetomm e Fommm e
| 7 | I N- PROCESS | ACCEPTED
| I

(. I
oo oo
| 8 | I N-PROCESS || N- PROCESS
| I

[ I

e e e e e e oo
|9 | I N-PROCESS | COMPLETED
] I

] I

[ I

e e o e o
| 10] I N- PROCESS | COMPLETED
U o
| 11] COMPLETED | COMPLETED
| I

| I

| I

(. I

] I

[ I

Foetomm e Fommm e

ACCEPTED

COMPLETED

Task Extensions to i Cal endar

Novenber 2025

::::::::::::::::::::::+
Acti on |

I

e e
Organi zer draft. |
______________________ +

" REQUEST" . |

Task accepted but |
wai ting on |
sone"trigger" to |
start (e.g. another |
task has to finish |
first) |
Attendee 2 "REPLY" |
now wor ki ng on the |
t ask. |
Attendee 1 "REPLY" |
now wor ki ng on the |
t ask. |
Attendee 1 "REPLY" |
Conpl et ed (overall |
status still IN |
PROCESS) . |
Attendee 2 "REPLY" |
Conpl et ed |
Overall state set |
once both attendees |
are finished. My |
be set by Organizer |
for TASK- MODE=CLI ENT |
or by server for |
AUTOMATI C- COVPLETI ON |

Table 8: Exanple for multiple Attendees
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| NOTE: The logic for determ ning the status change to the

| "VTODO' cal endar conponent is determ ned by the task organi zer
| based on the "ATTENDEE' property status and ot her business

| logic.

A. 3. Exanple of Failure

Exanmpl e of status changes for a task that fails.

[ gttt e ———— pp—p—p—————————— Ll p—p—_———
| | STATUS | PARTSTAT | Action |
| 1] - | - | Organizer draft |
T S o m e e e e e e e e e +
| 2 | NEEDS-ACTION | NEEDS-ACTION | Organizer sends i TlIP "REQUEST" |
Fom e e e oo oo R T +
| 3 | NEEDS-ACTION | ACCEPTED | Attendee "REPLY" |
e . ' +
| 4] INPROCESS | INPROCESS | Attendee "REPLY" now worKking |
| | | | on the task |
Fom e e e e e oo - o e e - o e e e e e e e e e e e o m o +
| 5] INNPROCESS | FAILED | Attendee "REPLY" task failed |
T . . +
| 6 | FAILED | FAI LED | Overall state set by Organizer |
| | | | for TASK-MODE=CLI ENT or by

| | | | server for AUTOVATI C- FAI LURE |
Fom e e e e e oo - o e e - o e e e e e e e e e e e o m o +

Table 9: Exanple of Failure
Aut hors’ Addresses

Adri an Apt horp

DHL Express

Fritz-Erler-Str. 5

Bonn

Ger many

Emai | : adri an. apt hor p@lhl . com

M chael Dougl ass
Bedewor k Commrer ci al Servi ces
226 3rd Street

Troy, NY
United States of Anerica
Enmai | : ndougl ass@edewor k. com
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