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Abstract

Thi s docunent defines extensions to the Internet Cal endaring and
Schedul i ng Core Object Specification (iCalendar) (RFC5545) to provide
i nproved status tracking, scheduling and specification of tasks.

It al so defines how Cal endari ng Extensions to WbDAV (Cal DAV) (RFC
4791) servers can be extended to support certain automated task
managenent behavi ours.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi mnum of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 10 Novenber 2021.
Copyright Notice

Copyright (c) 2021 I ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the I ETF Trust’s Legal
Provisions Relating to | ETF Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew t hese docunents carefully, as they describe your rights
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and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Sinplified BSD License text
as described in Section 4.e of the Trust Legal Provisions and are
provi ded without warranty as described in the Sinplified BSD License.

Tabl e of Contents

Acknowl edgenent s
I nt roduction .
2.1. Terns and Def|n|t|ons .
Task Architecture . .
Task Architecture E ement S
Archi tecture Foundations
Task Extensions .
Task Specification . .
7.1. CONCEPT for task type |dent|f|cat|on
7.2. Task Context and Rel ati onshi ps
7.3. Task Domain Data Handling . .
Task Deadlines, MIlestones and Tine Plannlng
Task Schedul i ng and ASS|gnnent
0. Status Reporting

N =

N AW

F‘F’@

10.1. I nproved granularlty |n status reportlng |nfornat|on

10.2. Relating conmments to status .
10.3. Comments associated to reasons and status changes
10.4. Task Alerts and Notifications
10.5. Automated Status Changes .
11. New Property Paraneters .
11.1. Goup . .o
11.2. Reason . .
11.3. Mdified .
11.4. Sub-State .
12. New Par aneter Val ues . .
12.1. Redefined VTODO Part|C|pant Status .
13. New Properties . . .o Ce e
13.1. Estimted Duratlon .
13. 2. Task Mdde
14. Property Extensions and O arifications
14.1. The ATTENDEE property . . Coe
14.2. Redefined COMVENT Property Paraneter Li st
14.3. Redefined STATUS Property Coe
15. Cal DAV Support for Task Mbde . . . . . . . .
15.1. CALDAV: supported-task-node-set Property
16. Security Considerations . . Coe e
17. 1 ANA Consi derations .
17.1. Initialization of the Status reglstry
17.2. Update of the Status registry
17.3. Sub-State value registry .
17.4. Task Mode value registry .

Apt horp, et al. Expires 10 Novenber 2021

©COoo~NIhwWww



I nternet-Draft i Cal endar tasks May 2021

17.5. Participation Statuses registry . . . . . . . . . . . . 24
17.6. Properties registry . . . . . . . . . . . . . . . . .. 24
17.7. Paraneters registry . . . . . . . . . . . . . . . . . . 25
18. Normative References . . . . . . . . . . . . . . . . . . . . 25
19. Informative References . . A )
Appendi x A. Exanpl es of Task State L|fecycle Y 4
A.1. Sinple Case Status Change . . . . . . . . . . . . . . . . 27
A. 2. Exanple for multiple Attendees . . . . . . . . . . . . . 27
A. 3. Exanple of Failure . . . . . . . . . . . . . . . . . . . 29
Appendix B. Change log . . . . . . . . . . . . . . . . . . . .. 29
Appendix C. Wirking Notes . . . . . . . . . . . . . . . . . . . 30
C.1. Advertising tasks . . < [0
C. 2. Subscribing to task updates e e e e ... ... . . . . . 30
Authors’ Addresses . . . . . . . . . . . . . . . . . . . . ... 30

1. Acknow edgenents

The authors would like to thank the nmenbers of the Cal endaring and
Schedul i ng Consortiumtechnical commttees and the foll ow ng
i ndividuals for contributing their ideas, support and comrents:

John Chaffee, Marten Gajda, Ken Muirchison

The authors would also Iike to thank Cal Connect, the Cal endaring and
Schedul i ng Consortium for advice with this specification.

2. | ntroducti on

Thi s docunent specifies extensions to the existing |Internet

Cal endaring and Scheduling Core Object Specification (iCalendar)

[ RFC5545], and associ ated protocols, in order to enhance the
structured conmuni cati on and execution of tasks. The enhancenents
all ow for the conmuni cation, time planning and scheduling of tasks by
and between autonated systens (e.g. in snmart power grids, business
process managenent systens) as well as for human centered tasks.

A "task" is a representation of an item of 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 here are defined in the context of an
overal |l architecture for task cal endaring and schedul i ng.

2.1. Terns and Definitions

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOVMENDED', "NOT RECOMVENDED', "NAY", and
"OPTI ONAL" in this docunent are to be interpreted as described in BCP
14 [RFC2119] [RFCB174] when, and only when, they appear in al
capitals, as shown here.

Ternms defined in this specification include:

Assignee A cal endar user assigned to performa given task. An
assignee is equivalent to an attendee of an event.

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

Cal endar User Agent (CUA) This may be

1. Software with which the cal endar user conmunicates with a
cal endar service or local calendar store to access cal endar
i nf ormati on.

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

Candi date A cal endar user who m ght be able to performa given task,
prior to actually being assigned the task, e.g., a dispatcher has
alist of taxi drivers (candidates) fromwhich one will be
sel ected to pick-up a passenger.

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

Qobserver A cal endar user interested in a cal endar conponent, e.g., a
manager may have interest in all tasks that have not been
conpl et ed.

Resource A resource in the scheduling context is any shared entity
t hat can be schedul ed by a cal endar user, but does not control its
own attendance status. Resources can be of "Location"
"Equi prrent”, or "Role" type.

Task A representation of an itemof work that can be assigned to one
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or nore task actor assignees. |In [RFC5545], these are "VTODO'
cal endar conponents, which are groupi ngs of conmponent properties
and possi bly "VALARM' cal endar conponents that represent an
action-item or assignnent.

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 managenment and the interfaces between themto enable
interoperability. The logical elenents identified here establish an
appropriate separation of concerns and clarify the responsibilities
of different elenments. However, the architecture does not prescribe
a binding or packaging of elenents, i.e., software systens may be
devel oped where sone elenents are tightly bound and the interfaces
bet ween bound el enments are not exposed. The task architecture is

al so described in [ TARCH|
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4.

Task Architecture El enents

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

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

Task Organi zer The Organi zer of a task.

Task Domain Data This is any donain specific data that nay 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
presentation 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 different sources including, for exanple; a task being
requested through the cal endaring system a status change in the
progressi on of a business process bei ng nanaged by a busi ness
process managenent or ERP system

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

1. Delegation to a naned actor or group of actors

2. Advertising to a pool of actors for self-selection

In either case the assignnment may be nade based on a variety of
criteria including, name, availability, skills, capacity, etc.

Task Generating System A systemthat creates and assigns tasks in
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response to sone initiating event (task trigger). Task creation
is according to Process Logic with task assignnment determ ned by
Task Assignnment Rules. This systemal so tracks the status of
tasks and will initiate further actions based upon the status. A
task generating systemcan take many forns, for exanple; Business
Process Managenent System Project Managenent System Bug Tracki ng
System Building Control System A Task Generating System may
also be a human. In iCalendar terns the Task Generating Systemis
t he organi zer

Human Task CGeneration Task creation, assignnent and tracking
coordi nated by a human organi zer is a special case of a task
generating system In this case Task Assignnent Rules and Process
Logic may be either explicit or tacit.

Directory Service A software systemthat stores and provi des access
to information providing details of task actors that nmay
participate or be interested in a task.

Cal 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. In the context of tasks this includes
schedules (i.e. allocated tinme and availability to performtasks)
and task lists. A calendar and scheduling systemtypically
consi sts of server and client software conponents.

It is not wwthin the scope of this docunent to specify how Process
Logi c or Task Assignnent Rules are codified. Such logic and rules
may be codified in a variety of ways, including traditional
programm ng | anguages (e.g. C++, Java) or process nodelling

| anguages (e.g. BPWN [BPM\]).

5. Architecture Foundati ons

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

[ RFC5546] for task assignnent and schedul i ng, and Cal endari ng

Ext ensi ons to WebDAV (Cal DAV) [ RFC4791] for client server
conmuni cat i on.
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Additionally, this specification uses definitions from Support for

i Cal endar Rel ationships [I-D.ietf-calext-ical-relations]. The LINK
REFI D, RELATED- TO and CONCEPT properties enable context and a rich
set of relationships between tasks and ot her i Cal endar conmponents to
be specified.

6. Task Extensions

In order to support the task architecture described in Section 3,
thi s document defines a number of extensions to the current i Cal endar
standards in the areas of:

Task Specification inproved ability to specify domain specific tasks

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

Task Schedul i ng and Assignnment ensure support for common pattens of
schedul i ng and assi gni ng tasks

Task Status Tracking inproved granularity in status tracking
informati on and alerting task actors to pending or actual task
st atus changes

These extensions are supported nmainly by additions to the properties
and paraneters used within the "VTIODO'" conponent.

7. Task Specification
The specification of tasks nust be semantically explicit in order for

themto be managed within the context of a business process or
project, and be understood by both humans and IT systens. The

current VTODO 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 dentifi ed.

Task context and relationships 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 may be output froma task.

Organi zer and attendee recognizes that a task organi zer or attendee
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can be an automated system
7.1. CONCEPT for task type identification

The CONCEPT property is used to identify the type of task, for
exanpl e;

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

The LINK property specifies a link to external information, which may
be context to the task. For exanple:

LI NK; REL=SOURCE: htt p: / / exanpl e. conl package/ 1234567890
LI NK; REL=descri bedby: m d: 752142. 1414823874. 307E5@rx123. exanpl e. com

The external information may be data to be mani pul ated in performng
the task. See section 3.1.3 Task Domai n Data Handl i ng.

REFID is used to identify a key allow ng the association of tasks
that are related to the sane object and retrieval of a task based on
this key. This may be, for exanple, to identify the tasks associ at ed
with a given project wi thout having to communicate the task structure
of the project, or all tasks associated to a specific package.

REFI D: Manhat t an
REFI D: 1234567890

Ext ensi ons [Dougl14] to the RELATED-TO property all ow tenporal

rel ati onshi ps between tasks as found in project managenent to be
specified as well as parent / child rel ationshi ps and dependenci es
(DEPENDS- ON) . Tasks (VTODGOs) nmay al so be related to other cal endar
conponents; for exanple to a VEVENT to block tine to performa task

7.3. Task Domain Data Handl i ng

Provi de support for task specific input and out put data (i ncluding
updat es) beyond the standard i Cal endar properties. It is envisaged
t hat standard cal endar user agents will be able to |aunch task
speci fic applications by passing task specific data.

The LINK property can be used to "attach’ the domain specific data to

the task. For exanple, it mght be a URl pointing to a web page
where the status of the task can be directly mani pul at ed.
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LI NK; REL="vacat i on-systeni; VALUE=URI : htt p: // exanpl e. com
vacati on- approval ?i d=1234

O it mght be used for attachnents specific to the task, for exanple
an electronic copy of a signature taken to confirmdelivery of a
package.

LI NK; REL="el ectroni c-si gnat ure"; VALUE=URI : htt p: / / exanpl e. coni
delivery/sigl234.jpg

8. Task Deadlines, M| estones and Ti ne Pl anni ng

Deadlines for starting and finishing a task are defined by the
DTSTART, DUE and DURATI ON properties. DISTART represents the
earliest start time for beginning work on a task. DUE, or DTSTART +
DURATI ON represent the latest finish time for a task. Thus these
properties define a "wi ndow' within which a task has to be perforned.
However, there is currently no way to indicate how long the task is
expected to take. This docunent defines a new property, ESTI MATED-
DURATION, to allow the estinmated 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 display when tasks should occur and therefore allow cal endar users
to visualize when tasks should be perfornmed and allocate tine to

t hem

A task that has intermediary deadlines (i.e., mlestones) SHOULD be
expressed by child VTODO conponents (i.e., sub-tasks associated with
each of the mlestones) in conjunction wth the RELATED- TO property
to relate the parent and child tasks.

9. Task Schedul ing and Assi gnment

This specification supports the two distinct nodels of assigning
actors to tasks, i.e., 1) strictly one assignee per task or 2) task
assignnment to nultiple assignees. 1In this regard one or many
ATTENDEES may be specified against a task dependi ng upon the nodel
applied by the task organi zer.

In addition a nunber of different patterns of resource or assignee
identification are anticipated. The specific Task Assignnent Rul es
are the responsibility of the Task Organi zer.

Communi cation of task assignment or delegation to one or nore actors
who are allocated to a task by the organizer is directly supported by
i TIP, i.e., all included ATTENDEES in an i TIP REQUEST are expected to
performthe task.
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10.

10.

10.

10.

10.

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 new VPOLL node (See Appendi x B) [VPOLL].

St at us Reporting
1. Inproved granularity in status reporting information

Thi s docunent defines new status paraneters that can be applied to
the VTODO status (STATUS) property, as well as the participant status
(PARTSTAT) paraneter. These new paraneters provide additional

i nformati on on why (REASON) and when (MODI FlI ED) a status has changed.
In addition to these paranmeters new status values are specified to
provi de for task suspension, failure and preparation.

2. Relating comments to status

The GROUP paranmeter is used with the STATUS or ATTENDEE properties to
rel ate an associ ated COVMMENT property. The COWMMENT property can then
be used to include additional human readabl e informati on about why

t he associ ated STATUS or ATTENDEE property changed.

STATUS; REASON="ht t p: / / exanpl e. com reason/ del i very-fail ed";
SUBSTATE=ERROR; MODI FI ED=20130212T120000Z; GROUP=GL: FAI LED
COMMVENT; MODI FI ED=20130226T110451Z; GROUP=GL: Br eakdown
ATTENDEE; PARTSTAT=FAI LED; MODI FI ED=20130226T1104510Z; GROUP=RX2:
REASON="ht t p: / / exanpl e. com r eason/ van- br eak- down" :
mai | t o: xxx@xanpl e. com
COMMVENT; MODI FI ED=20130226T110451Z; GROUP=@2: Punct ur e

3. Coments associated to reasons and status changes

Reasons may be associated directly with a conment, allow ng for
mul ti pl e reasons associated with a status to each have a comment
associated with them [ ED STS].

CONCEPT: ht t p: / / exanpl e. conl t ask/ del i very
STATUS; SUBSTATE=ERROR; MODI FI ED=20130212T120000Z; GROUP=GL: FAI LED
COMVENT; MODI FI ED=20130226T110451Z; GROUP=GL: Qut of tinme
COMVENT; REASON="htt p: // exanpl e. com reason/traffic";

MODI FI ED=20130226T110451Z; GROUP=GL: Traf fi ¢ Acci dent on E44
COMVENT; REASON="htt p: // exanpl e. conl r eason/ cl osed";

MODI FI ED=20130226T110451Z; GROUP=GL: Arrived after office hours

4. Task Alerts and Notifications

Different needs to alert or notify task actors of pending or actual
task status changes are recogni zed:
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10.

11.

11.

Alarnms Al arnms (VLARM 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. Note: there is no
constraint in the current standards on the propagation of alarns
specified on cal endar objects by organi zers to individual
attendees.

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 escal ations to
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 ASSCCI ATE property [Doug214]
agai nst certain conponents e.g. ALARM to identify which task
events the stakeholder/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).

5. Automated Status Changes

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

New Property Paraneters
1. Goup
Par amet er nane GROUP

Purpose This paraneter allows the association of different (usually)
mul ti ply occurring properties.

Format Definition This paranmeter is defined by the follow ng
not ati on:
gr ouppar am = "GROUP" "=" text
*("," text)

Description The value of this paraneter is free-formtext that
creates an identifier for associated properties. All properties
t hat use the sane GROUP val ue are associ ated through that val ue.
For exanple, nultiple conments and an attendee nmay be associ at ed
with a status val ue.

Exanple The following is an exanple of this property.
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11.

11.

GROUP=G1
2. Reason
Par anet er name REASON

Purpose To indicate the reason for a change in status of a task or
attendee participation status.

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

r easonpar am = "REASON' "=" DQUOTE uri DQUOTE
*(", " DQUOTE uri DQUOTE)

Description This property paraneter 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 defi ned
within the context of the task type and therefore SHOULD i ncl ude
t he nane-space of the authority defining the task. Conmon reason
codes are | ANA registered and do not have a name-space prefiX.

Exanpl e

STATUS; REASON="ht t p: / / exanpl e. com reason/ del i vered-on-ti nme";
MODI FI ED=20130212T120000Z; GROUP=GL: COVPLETED

ATTENDEE; REASON=" x- exanpl e-reason: out - of - of fi ce";
PARTSTAT=DECLI NED; MODI FI ED=20130212T120000Z;
CGROUP=123: mai | t o: cyrus@xanpl e. com

3. Modi fi ed
Paraneter nane MODI FlI ED

Purpose To specify the tinme and date of when the status of a task or
attendee partici pant status changed.

Format Definition This paraneter is defined by the foll ow ng
not ati on:

nodi fi edparam = "MODI FI ED' "=" date-tine

Description The nodified paranmeter allows the specification of the
date tinme of when a status (STATUS) or participant status
(PARTSTAT) changed. It MJST be specified in the UTC tinme format.
The val ue of MODI FI ED SHOULD be set at the tinme when the
associ ated status (either STATUS or PARTSTAT)i s changed.
Therefore either a client or server may set the val ue of MODI Fl ED
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11.

dependi ng on which is updating the value of STATUS or PARTSTAT.
For backwards conpatibility if the server detects that MOD Fl ED
shoul d have changed but wasn’t (for exanple the client doesn’t
support MODI FI ED) then the server MAY set MODI FI ED

retrospectively.

Exanpl e

STATUS; REASON=""htt p: // exanpl e. conf r eason/ del i vered-on-ti ne";
MODI FI ED=20130212T120000Z; GROUP=GL: COVPLETED

4. Sub-State
Par anet er nane SUBSTATE

Purpose To provide additional granularity of task status for e.g.

I N- PROCESS.
Format Definition This paraneter is defined by the foll ow ng
not ati on:
subst at epar am = "SUBSTATE" "="
("X ; everything is fine(the default)
/ " ERROR" ; sonething is wong (the REASON

; code expl ai ns why)

/ "SUSPENDED" ; waiting on sonme other task to
conplete or availability of a
resource (REASON code expl ai ns

} X- namne ; Experinmental type
/

why)
i ana-token) ; O her | ANA-registered type

Description The sub-state paraneter allows additional qualification
and granularity of states to be recorded, in particular for the
I N-PROCESS state. It allows individual sub-states to be recorded
w t hout the need to define and publish a sub-task 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

STATUS; REASON="ht t p: / / exanpl e. conl r eason/ no- one- hone";
SUBSTATE=ERROR: FAI LED

STATUS; REASON="ht t p: / / exanpl e. com reason/ pai nt -dryi ng";
SUBSTATE=SUSPENDED: | N- PROCESS
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12.

12.

13.

13.

New Par anmet er Val ues
1. Redefined VTODO Participant Status
Partici pant status paraneter type values are defined in [ RFC5545].
This specification redefines that type to include the new val ue
FAI LED for VTODO i Cal endar conponents.

Format Definition This property paraneter is extended by the
foll ow ng notation:

partstat-todo /= *("FAILED") ; To-do cannot be conpl et ed
Exanpl e

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

New Properties
1. Estimated Duration
Property Nanme ESTI MATED- DURATI ON

Pur pose This property specifies the estinmated positive duration of
time the corresponding task will take to conplete.

Val ue Type DURATI ON

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

Conformance This property can be specified in "VTIODO' cal endar
conponent s.

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

est-duration " ESTI MATED- DURATI ON' durparam ":" dur-val ue CRLF

;consisting of a positive duration of tine.
dur param = *(";" other-param

Description In a "VIODO' cal endar conponent the property MAY be used
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13.

to specify the estimated duration for the to-do, with or w thout
an explicit time window in which the event should be started and
conpl eted. \Wen present, DTSTART and DUE/ DURATI ON represent the
wi ndow i n which the task can be performed. ESTI MATED- DURATI ON
SHOULD be passed from ORGANI ZER to ATTENDEE in i TI P [ RFC5546]
nmessages.

Exanple The following is an exanple of this property that specifies
an interval of time of exactly one hour:

ESTI MATED- DURATI ON: PT1H
2. Task Mode
Property Nanme TASK- MODE

Purpose This property specifies automatic operations that servers
apply to tasks based on changes in attendee status (PARTSTAT).

Val ue Type TEXT

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

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

Format Definition This property is defined by the foll ow ng
not at i on:

t ask- node "TASK- MODE t asknodeparam ": " taskval ue

*("," taskvalue) CRLF

" AUTOVATI C- COVPLETI ON' ; set STATUS conpl et ed
;i1 f all attendees have conpl et ed

/" AUTOVATI C- FAI LURE"

/| " SERVER'

/" CLI ENT"

/

/

t askval ue

i ana-token
X- name

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

Description In a "VIODO' cal endar conponent this property MAY be
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
(STATUS) to COVPLETED when every attendee has marked their own
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status (PARTSTAT) as COVWPLETED, or the server could mark the task
as FAILED if its DUE date passes without it being conpleted.

TASK- MODE processing is perforned on the organizer’s copy of the
t ask.

The property value is a list of one or nore | ANA regi stered tokens
t hat defines nodes to be used for the task. This specification
defines three nodes which are described in the foll ow ng sub-
sections.

Exanpl es

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

AUTOVATI C- COVPLETI ON Task Mode The task node val ue " AUTOVATI C-
COVPLETI ON' indicates to the server that it can change the "VTODO'
conmponent’s STATUS property value to "COWLETED' as soon as al
ATTENDEES in the task have replied with a "PARTSTAT" paraneter set
to "COVPLETED".

AUTOVATI C- FAI LURE Task Mode The task node val ue " AUTOVATI C- FAI LURE"
indicates to the server that it SHOULD change the "VTCODO'
conponent’s STATUS property value to "FAILED' if either:

* the PARTSTAT of one ATTENDEE is set to FAILED;, or

* the current tine is past the effective due date of the
conponent and the task has not yet been conpl eted.

Note: The effective due date is either the "DUE' property val ue or
t he conbi nati on of the "DTSTART" and "DURATI ON' property val ues.

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

SERVER Task Mbde The task node val ue "SERVER' indicates to the
server that it can change the "VTODO' conponent’s STATUS property
val ue to an appropriate val ue, based on inplenentation defined
"busi ness rul es", as ATTENDEE responses are processed or as
deadlines related to the task pass.

"VTODO' conponent to

The server can add this property to a
Il be managi ng the status.

indicate to the client that it w

14. Property Extensions and O arifications

Apt horp, et al. Expires 10 Novenber 2021 [ Page 18]



I nternet-Draft i Cal endar tasks May 2021

14.1. The ATTENDEE property

The Attendee property is defined in [ RFC5545]. This specification
extends that property to include new paraneters to indicate the
reason for a participant status change (See Appendi x A) and sub-
st at es.

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

at t endee = "ATTENDEE" attparam":" cal -address CRLF
attparam /= *(

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

";" reasonparan
“;" nodifiedparanm
"; " subst at epar an

Nl NN e r m o w s ws

Exanpl e: The follow ng are exanples of this property’ s use for tasks:

ATTENDEE; PARTSTAT=DECLI NED; MODI FI ED=20130212T120000Z; GROUP=G1,
REASON="ht t p: / / exanpl e. com reason/t 0o- busy": mai | t 0: xxx@xanpl e. com

ATTENDEE; PARTSTAT=I N- PROCESS; MODI FI ED=20130212T120000Z;
SUBSTATE=X- EXAMPLE- STEP- 1: mai | t 0: xxx@xanpl e. com

14.2. Redefined COMVENT Property Paraneter List
The Commrent property is defined in [ RFC5545].

Format Definition The "COMVENT" property paraneter list is augnented
as foll ows:

commpar am = *(
The foll owi ng are OPTI ONAL,
but MJUST NOT occur nore than once.

;" reasonparam /
";" nodifiedparam

N— N~ = =
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14.3. Redefined STATUS Property

The Status property is defined in [ RFC5545]. This specification
extends that property to include new paraneters to indicate the
reason for a status change as well as new val ues associated with
VTODO i Cal endar conponents (See Appendi x A for exanples of the task
state lifecycle).

Format Definition The "STATUS" property paraneter list is augnented
as foll ows:

st at param [=*
; The follow ng are OPTI ONAL
; but MJUST NOT occur nore than once.
k";" reasonpar am
(";" nodifiedparam
(";" substateparam /
)
statval ue-todo = / " PENDI NG' ;I ndicates a to-do has been

;created and accepted, but has not
;yet started.

[/ " FAlI LED" I ndicates to-do has fail ed.
: Ext ended status val ues for
:"VTODO' .

Descri ption:

PENDI NG - A task has been created but has not yet started and is
ready to start subject to other dependencies (e.g. preceding task or
DTSTART). This is the default state.

FAI LED - task has failed and may need sone followup fromthe
organi zer to re-schedul e or cancel

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

STATUS; REASON="ht t p: / / exanpl e. com reason/ del i very-fail ed";
SUBSTATE=ERROR; MODI FI ED=20130212T120000Z; GROUP=GL: FAI LED
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15. 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 automated task
managenent behavi ours may be del egated to the server by the Task
Organi zer dependi ng upon the val ue of "TASK- MODE"

In order for a Cal DAV client to know what task nodes are available, a
Cal DAV server advertises a CALDAV: support ed-task-node-set WebDAV
property on cal endar honme 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 ncl udi ng one or nore CALDAV: supported-task-node XML el enents within
t he CALDAV: supported-task-nmode-set XM. elenent. If no

CALDAV: support ed-task-node XM. el enents are included in the WebDAV
property, then clients can try any task node, but need to be prepared
for a failure when attenpting to store the cal endar data

Clients MUST NOT attenpt to store iCal endar data containing "TASK-
MODE" el enents if the CALDAV: support ed-task-node-set WbDAV property
is not advertised by the server

The server SHOULD return an HITP 403 response with a DAV:error

el enment contai ning a CALDAV: supported-task-node XM elenent, if a
client attenpts to store i Calendar data with an "TASK- MODE" el enent
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.

15.1. CALDAV: supported-task-node-set Property
Nane supported-task-node-set
Nanespace urn:ietf:parans:xnl:ns:cal dav

Pur pose Enunerates the set of supported i Cal endar " TASK- MODE"
el emrent val ues supported by the server

Protected This property MJST 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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16.

17.

17.

Definition

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

<l -- PCDATA value: string - case insensitive but
uppercase preferred -->

Exanpl e

<C. support ed-task- node-set xm ns: Cz"urn:ietf:parans: xnm : ns: cal dav" >
<C: support ed-t ask- node>AUTOVATI C- COVPLETI ON</ C: suppor t ed-t ask- node>
<C:. support ed-t ask- nrode>AUTOVATI C- FAlI LURE</ C. support ed-t ask- node>
<C: support ed- t ask- nnde>SERVER</ C: support ed-t ask- node>
<C:. support ed-t ask- node>CLI ENT</ C. support ed-t ask- node>

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

Security Considerations

This specification introduces no new security considerations beyond
those identified in [ RFC5545].

| ANA Consi derati ons
1. Initialization of the Status registry
This specification updates [ RFC5545] by adding a Status val ue

registry to the i Calendar Elenents registry and initializing it as
per [ RFC5545].
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[ e e ———— e ——
| Nanme | Status | Reference

B el el et o
| CANCELLED | Current | [RFC5545] |
i e I R I +
| COVPLETED | Current | [RFC5545] |
R R F-- - - - - +
| CONFI RMED | Current | [RFC5545] |
I I I I I I +
| DRAFT | Current | [RFC5545] |
i e I R I +
| FI NAL | Current | [RFC5545] |
R R F-- - - - - +
| INNPROCESS | Current | [RFC5545] |
I I I I I I +
| NEEDS-ACTION | Current | [RFC5545] |
i e I R I +
| TENTATI VE | Current | [RFC5545] |
R R F-- - - - - +

Table 1: Initial Status Value Registry
17.2. Update of the Status registry

This specification further updates the Status registry with
addi ti onal values defined in this docunent.

[ et gt e —p—p—p——————————p g ——_———— ]
| Val ue | Status | Reference |
B ety e ey ——_
| PENDING | Current | This Spec, Section 14.3

S SRR S SRR e +
| FAILED | Current | This Spec, Section 14.3

R R o m e e e e e e e e e e m +

Tabl e 2: Updated Status Val ue Registry
17.3. Sub-State value registry

The foll ow ng table has been used to initialize the Sub-State
registry.
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f e oo oo ——
| Substate | Status | Reference |
[ e e e ——j——_—————————— g —————
| K | Current | This Spec, Section 11.4 |
o meaa S IR e +
| ERROR | Current | This Spec, Section 11.4 |
T R S +
| SUSPENDED | Current | This Spec, Section 11.4 |
R S o e e e e e e e e +

Table 3. Sub-State registry
17.4. Task Mode value registry

The follow ng table has been used to initialize the Task Mde
registry.

[ by ey e e ——————— ]
| Task Mbde | Status | Reference |
| AUTOVATI C- COVWPLETION | Current | This Spec, Section 13.2 |
o R o m e e e e e e e e e e m +
| AUTOVATI G- FAI LURE | Current | This Spec, Section 13.2 |
e Ry e +
| CLI ENT | Current | This Spec, Section 13.2 |
e S SRR e +
| SERVER | Current | This Spec, Section 13.2 |
o R o m e e e e e e e e e e m +

Tabl e 4: Task Mode Val ue Registry
17.5. Participation Statuses registry

The foll ow ng tabl e has been used to update the Participation
St atuses registry.

[ et oo e e ——
| Value | Status | Reference |
=== o= o= =—=—=—=—====+4
| FAILED | Current | This Spec, Section 12.1 |
F---- - - F--- - - - - - - I I +

Table 5: Participation Statuses Registry
17.6. Properties registry

The followi ng table has been used to update the Properties registry.
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| Property | Status | Reference |
| ATTENDEE | Current | This Spec, Section 14.1 |
o R o m e e e e e e e +
| COMVENT | Current | This Spec, Section 14.2

o e e e e e e e e o e ok R o e e e e e e e +
| ESTI MATED DURATION | Current | This Spec, Section 13.1

o e e e e e e o - S o e e e e e e e e +
| STATUS | Current | This Spec, Section 14.3
o R o m e e e e e e e +
| TASK- MODE | Current | This Spec, Section 13.2

o e e e e e e e e o e ok R o e e e e e e e +

Tabl e 6: Updated Properties Registry
17.7. Paraneters registry

The follow ng table has been used to update the Paraneters registry.

[ ety *jfufpe gy " —j—_—————————————— =}
| Paraneter | Status | Reference |
[ gt ety *jjef ey ———_——————————
| REASON | Current | This Spec, Section 11.2

N S Fom oo +
| MODIFIED | Current | This Spec, Section 11.3

Fomm e Fomm e o e e e e e aao oo +
| SUBSTATE | Current | This Spec, Section 11.4 |
S Fommm - Fom e +

Table 7: |pdated Paraneters Registry
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Appendi x A. Exanples of Task State Lifecycle

A.1l. Sinple Case Status Change

[ el oo s el oo s
| | STATUS | PARTSTAT | Action |
[ el Moo peg ey ey ————————————————————r ]
| 1| - | - | Organizer draft |
T I e +
| 2 | NEEDS-ACTION | NEEDS-ACTION | Organizer sends i TIP

| | | | request |
R e e +
| 3 | NEEDS- ACTI ON | ACCEPTED | Attendee reply |
o e e e e e e oo o e e e o - o e e e e e e e e e e e m +
| 4 | PENDI NG | ACCEPTED | Task accepted but waiting

| | | | on sone "trigger" to |
| | | | start (e.g. another task

| | | | has to finish first) |
o e e e e e - o e a o - o e e e e e e e e e e - +
| 5] INPROCESS | INPROCESS | Attendee reply now |
| | | | working on the task |
T e T S +
| 6 | INPROCESS | COWPLETED | Attendee reply conpleted |
R e e +
| 7 | COVPLETED | COVPLETED | Organi zer changes overall

| | | | state |
T I e +

Tabl e 8: Exanple of status changes in assigning and
performng a task with one attendee.

A. 2. Exanple for multiple Attendees

Exanpl e of status changes in assigning and performng a task with two
attendees (Al and A2).
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+ + +
I I I

| (A1) | (A2) | |
+ + +

| | | Organizer |
| | | draft. |
| 2 | NEEDS-ACTION | NEEDS-ACTION | NEEDS-ACTION | Organizer |
| | | | | sends iTIP |
| | | | | request. |

| 4 | NEEDS-ACTION | ACCEPTED | NEEDS- ACTION | Attendee 1 |
| | | | | reply. |

| 5 | NEEDS-ACTION | ACCEPTED | ACCEPTED | Attendee 2 |
I I I | reply. I

ACCEPTED ACCEPTED | Task accepted |
| but waiting on |
| some"trigger" |
| to start (e.g. |
| another task |
| has to finish |
| |

first)

| Attendee 2 |
| reply now |
| working on the |
| task. |

| Attendee 1 |
| reply now |
| working on the |
| task. |
COVPLETED

I N- PROCESS Attendee 1

| |
| reply I
| Conpl et ed |
| (overall |
| status still |
| 1 N-PROCESS) . |

10 | IN-PROCESS | COWPLETED | COVPLETED | Attendee 2 |
I I I | reply I
| | | | Conpl et ed |

11 | COWPLETED | COVPLETED | COVPLETED | Organizer |
| | | | changes |
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| | overall state |
| | once both |
| | attendees are |
| | finished. |
Table 9: Exanple for nultiple Attendees

Note: The logic for determ ning the status change to the VIODO is
deternmined by the task organi zer based on the ATTENDEE status and

ot her busi ness | ogi c.

A. 3. Exanple of Failure

Exanpl e of status changes for a task that fails.

B Sl oo ool ool e
| | STATUS | PARTSTAT | Action |
[ el oo e e s =)
| 1] - | - | Organizer draft |
o e e e e e - o e a o - o m e e e e e e e e e e e m +
| 2 | NEEDS- ACTION | NEEDS-ACTION | Organi zer sends i TIP request |
T I T +
| 3 | NEEDS-ACTI ON | ACCEPTED | Attendee reply |
S e TS +
| 4| INPROCESS | INPROCESS | Attendee reply now worKking |
| | | | on the task |
o e e e e e e oo o e e e o - o m e e e e e e e e e e e e e m s +
| 5] I NPROCESS | FAI LED | Attendee reply task failed

T e T e SS~ +
| 6 | FAILED | FAI LED | Organi zer changes overal |

| | | | state |
o e e e e e - o e a o - o m e e e e e e e e e e e m +

Tabl e 10: Exanple of Failure
Appendi x B. Change | og
V02. 2021-05-05 MD
* Redo in asciidoc
* Change STRUCTURED- CATEGORY t o CONCEPT
* Add GROUP paraneter definition

VO1. 2015-08-23 AA
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* Highlighted use of ESTI MATED- DURATI ON for tinme planning.

* Corrected PARTSTAT exanpl e section 5.1. Changed DECLI NED to
FAI LED.

* Repl aced Task Mbde AUTOVATI C- STATUS wi th CLI ENT and SERVER nodes.
Al so, clarified that task node processing is only done on the
organi zer's copy.
* Clarified responsibility for setting MODI FI ED
* Cal DAV support added.
* Updated normative references.
Appendi x C.  Wbrking Notes
C.1. Advertising tasks

Use VPOLL for advertising a task to a pool of possible ATTENDEEs and
t hen sel ect the respondent to assign one or nore assi gnhees.

I nt roduce POLL- MODE: ASSI GNVENT
Need to indicate nunber of assignees required.

Potentially different types of response e.g. ACCEPT or DECLINE, or a
wei ghting e.g. 0 - 100

Take i nto FREEBUSY di scussi on.

C. 2. Subscribing to task updates
St akehol ders shoul d have the ability to subscribe to categories /
types of tasks on an ongoi ng basis. Reference cal endarserver.org
notifications draft

Aut hor s’ Addresses

Adri an Apthorp
DHL Express

Emai | : aapthorp@heiet.org
Cyrus Daboo

Appl e I nc.
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Emai | : cyrus@laboo. nane
M chael Dougl ass

Bedewor k Commer ci al Servi ces

Emai | : ndougl ass@edewor k. com
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