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an event or task to be included with the cal endar data.
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I nt roduction

The currently existing i Cal endar standard [ RFC5545] | acks usefu
met hods for referencing additional, external information relating to
cal endar conponents. Additionally, there is no standard way to
provide rich-text descriptions or metadata associated with the event.

Current practice is to enbed this information as links in the
description or to add nonstandard properties, as defined in
Section 3.8.8.2 of [RFC5545].

Thi s docunent updates [ RFC5545] to define a number of properties and
components referencing such external information that can provide
additional information about an i Cal endar conponent. The intent is
to allow the interchange of such information between applications or
systens (e.g., between clients, between client and server, and

bet ween servers). Formats, such as vCard [RFC6350], are likely to be
most useful to the receivers of such events as they may be used in
other applications -- such as address books.

Conventions Used in This Docunent

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here

The notation used in this memo is the ABNF notation of [RFC5234] as
used by i Cal endar [ RFC5545]. Any syntax el ements shown bel ow t hat



are not explicitly defined in this specification cone fromi Cal endar
[ RFC5545] .

.2. Ternms Used in This Docunent

Event: Wen the word 'event’ (perhaps with a capitalized "E) is
used, we are referring to gatherings, formal or informal (for
exanpl e, a sports event, a party, or a concert).

Social Calendaring: Hi storically, calendar data and schedul i ng has
been heavily biased towards neetings in a corporate environnent.
Sone of the features defined in this docunent are to support a
more informal, i.e., social, nodel. For exanple, we may want to
record who is participating in a public event.

Conponents and Properties

Previ ous extensions to the cal endari ng standards have been | argely
restricted to the addition of properties or paraneters. This is
partly because i Calendar |ibraries had trouble handling conponents
nest ed deeper than those defined in [ RFC5545].

In a break with this 'convention', this specification defines a
nunber of conponents rather than properties. This is a better match
for the way [ WBC. REC- xm - 20081126] and JSON [ RFC8259] handl e such
structures and allows richer definitions.

It also allows for the addition of extra properties inside the
components and resol ves sonme of the problenms of trying to add
detailed information as a paraneter.

Typed References

The properties and conponents defined here can all reference externa
met adat a, which may be used by applications to provide further
information to users. By providing type information, clients and
servers are able to discover interesting references and make use of
them perhaps for indexing or presenting additional, related
information for the user

As al ways, clients should exercise caution in follow ng references to
ext ernal dat a.

The "LOCATI ON' property [ RFC5545] provides only an unstructured
single text value for specifying the |ocation where an event (or
task) will occur. This is inadequate for use cases where structured
|l ocation information (e.g., address, region, country, or postal code)
is required or preferred and limts w despread adopti on of i Cal endar
in those settings.

Usi ng the "VLOCATI ON' conponent, rich information about nultiple

| ocati ons can be comunicated in a "STRUCTURED- DATA" property;
exanpl es include address, region, country, postal code, parking
availability, nearby restaurants, and the venue, anong others.
Servers and clients can retrieve the objects when storing the event
and use themto index by geographic |ocation.

When a cal endar client receives a cal endar conponent, it can search
the set of locations |ooking for those of particular interest. The
"LOCATI ON- TYPE" property and "FMITYPE' paraneter applied to the

" STRUCTURED- DATA" property, if supplied, can be used to help the
sel ecti on.

The " PARTI Cl PANT" conponent is designed to handl e cormmopn use cases in
event publication. It is generally inportant to provide information
about the organi zers of such events. Sponsors wi sh to be referenced



in a promnent manner. |n social calendaring, it is often inportant
to identify the active participants (e.g,, a school sports tean) and
the inactive participants (e.g., the parents) in the event.

The " PARTI Cl PANT" conponent can be used to provide useful extra data
about an attendee. For exanple, a location inside the PARTI Cl PANT
gives the actual location of a renmpte attendee. (But see the note
about privacy.)

Al ternatively, the "PARTICl PANT" conmponent can be used to provide a
reference -- perhaps the address for mailing lists.

3. 1. Use Cases

The main notivation for these changes has been event publication, but
there are opportunities for use el sewhere. The follow ng use cases
wi || describe sone possible scenarios.

3.1.1. Pi ano Concert Performance

In putting together a concert, there are many participants: piano
tuner, perforner, stage hands, etc. In addition, there are sponsors
and various contacts to be provided. There will also be a nunber of
related locations. A nunber of events can be created, all of which
relate to the performance in different ways.

There may be an i Cal endar Transport-i ndependent Interoperability
Protocol (iTIP) [RFC5546] neeting request for the piano tuner, who
will arrive before the perfornmance. Qher nmenbers of staff may al so
recei ve nmeeting requests.

An event can also be created for publication, which will have a

" PARTI Cl PANT" conponent for the pianist providing a reference to
vCard information ([ RFC6350]) about the performer. This event would
al so hold informati on about parking, |ocal subway stations, and the
venue itself. |In addition, there may be sponsorship information for
sponsors of the event and perhaps paid sponsorship properties,
essentially advertising local establishnents.

3.1.2. ltineraries

These additions al so provide opportunities for the travel industry.
VWhen booking a flight, the "PARTICl PANT" component can be used to
provi de references to businesses at the airports and to rental car
busi nesses at the destination

The enbedded | ocation information can guide the travel er around the
airport itself or to their final destination. The contact

i nformati on can provide detailed information about the booking agent,
airlines, car hire conpanies, and hotel

3.1.2.1. Reserving Facilities

For a meeting, the size of a roomand the equi pnent needed depends,
to sonme extent, on the nunber of attendees actually in the room

A neeting may have nany attendees, none of which are co-located. The
current "ATTENDEE" property does not allow for the addition of such
met adata. The " PARTI Cl PANT" conponent allows attendees to specify
their | ocation.

4. Modifications to Cal endar Conponents

The foll owi ng changes to the syntax defined in iCal endar [ RFC5545]
are made here. New elenments are defined in subsequent sections.
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Addi tion of PARTIClI PANT, VLOCATION, and VRESOURCE

as valid conponents

eventc = "BEG N'" ":" "VEVENT" CRLF

3

eventprop *alarnc *participantc *l ocationc *resourcec
"END' ":" "VEVENT" CRLF

Addi tion of properties STYLED-DESCRI PTI ON and STRUCTURED- DATA

eventprop =/ *styleddescription

’

’

*sdat apr op

Addi tion of PARTICl PANT, VLOCATION, and VRESOURCE
as valid conponents

t odoc = "BEG@ N ":" "VIODO'" CRLF

’

todoprop *al arnt *participantc *locationc *resourcec
"END' ":" "VTODO' CRLF

Addition of properties STYLED DESCRI PTI ON and STRUCTURED- DATA

todoprop =/ *styl eddescri ption

’

’

’

j

3

3

*sdat apr op

Addi ti on of PARTI Cl PANT, VLOCATION, and VRESOURCE
as valid conponents

ournal c = "BEGA N' ":" "VJOURNAL" CRLF

jourprop *participantc *l ocationc *resourcec
"END' ":" "VJOURNAL" CRLF

Addi tion of properties STYLED-DESCRI PTI ON and STRUCTURED- DATA

ourprop =/ *styl eddescription

*sdat apr op

Addi ti on of PARTI Cl PANT, VLOCATION, and VRESOURCE
as valid conponents

freebusyc = "BEG N' ":" "VFREEBUSY" CRLF

3

fbprop *participantc *locationc *resourcec
"END' ":" "VFREEBUSY" CRLF

Addi tion of property STYLED- DESCRI PTI ON

f bprop =/ *styl eddescription

5.

5. 1.

New Property Paraneters

Or der

Par anet er nane: ORDER

Purpose: This paraneter defines ordering for the associated

property.

Format Definition: This paraneter is defined by the follow ng
not ati on:
or der param = "ORDER' "=" integer

; Must be greater than or equal to 1

Description: The "ORDER' paraneter is OPTIONAL and is used to

indicate the relative ordering of the correspondi ng i nstance of a
property. |Its value MJST be an integer greater than or equal to 1
that specifies the order, with 1 being the first in the ordering.

When the paraneter is absent, the default MJST be to interpret the
property instance as being ordered last, that is, the property

wi || appear after any other instances of the sane property with
any val ue of ORDER

When any "ORDER' paraneters have the sanme value, all the
associ ated properties appear as a group within which there is no



defined order.

Note that the value of this paraneter is to be interpreted only in
relation to val ues assigned to other correspondi ng i nstances of
the sane property in the sanme entity.

Thi s paraneter MJST NOT be applied to a property that does not
all ow mul tiple instances.

Exanpl e uses: The ORDER rmay be applied to the "PARTI Cl PANT- TYPE"
property to indicate the relative inportance of the participant,
for exanple, as a sponsor or a perforner. For exanple, ORDER=1
coul d define the principal performer or soloist.

Schenmn
Par anet er Nane: SCHENA

Purpose: This parameter specifies the schema used for the content of
a " STRUCTURED- DATA" property val ue.

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

schemapar am = "SCHEMA" "=" DQUOTE uri DQUOTE

Description: This property paranmeter SHOULD be specified on
" STRUCTURED- DATA" properties. Wen present, it provides
identifying information about the nature of the content of the
correspondi ng " STRUCTURED- DATA" property value. This can be used
to supplement the nedia type information provided by the "FMITYPE"
paraneter on the correspondi ng property.

Exanpl e:
STRUCTURED- DATA; FMITYPE=appl i cati on/| d+j son;

SCHEMA="ht t ps: // schena. or g/ Fl i ght Reservati on";
ENCODI NG=BASE64; VALUE=BI NARY: | CAgl DxzY3JpcHQydH wZT0i YXBwb
A j YXRpb24vbGY anNvbi | +Ci Agl CB7Ci Agl CAgl CJIAY29
udGv4dCl 61 CJodHRWO 8vc2NoZWLhLmByZyl sCi Agl CAgl CJAdH wZSlI
61 CIGhd naHRSZXN cnzhdd vbi | sC Agl CAgl CJyZXN cnzhdd vbkl
kljogllJYSj MOUCI sCi Agl CAgl CJyZXN cnzhdd vbl NOYXR1cyl 61 CJ
odHRWO 8vc2NoZWLhLmByZy9SZXN cnzhdd vbkNvbnpenill ZCl sG A
gl CAgl CIWYXNzZWsnZXJQm vem 0eVNOYXR1cyl 61 CIGYXNOI FRy YWN
r i wKl CAgl CAgl nBhc3N bndl ¢l NI cXVI brNI TnVt Yny | | ogl KFCQzE
yM/I sCi Agl CAgl CJzZWN1cm 0eVN cnvl bml uzyl 61 CJUUOEgUHII @2h
| Y2si LAogl CAgl CAi dWbkZXJOYWLI | j ogewogl CAgl CAgl CJAdH wZSlI
61 CIQZXJzb24i LAogl CAgl CAgl CJuYWLI | j ogl kV2YSBHcmMI bi | KI CA
gl CAgf SwKI CAgl CAgl nJl c2vydnF0aWbuRmByl j ogewogl CAgl CAgl CJ
AdH wZSI 61 CIGbA naHQ LAogl CAgl CAgl CInbd naHROIWLI ZXI i G A
i VUEXMTAI LAogl CAgl CAgl CwenB2aWRl ci | 61 HsKI CAgl CAgl CAgl CJ
AdH wZSl 61 CIBaXJsaWbl | i wKl CAgl CAgl CAgl CJuYWLI | j ogl kNvbnR
pbmvudGFsl i wKl CAgl CAgl CAgl CIpYXRhQ9kZSI 61 CIDTyl sCi Agl CA
gl CAgl CAi YnDhcnRpbndQo2xpY3ki G Al aHROcDovL3N aGvt YS5vent
vWrouZUJvYXJkaWwbnU®@saVWN51 gogl CAgl CAgl HOsCi Agl CAgl CAgl nN
| bGxl ci | 61 HsKI CAgl CAgl CAgl CJAdH wZSI 61 CIBaxXJsaWbl | i wKl CA
gl CAgl CAgl CJuYWLI | j ogl | VuaXRl ZCl sCi Agl CAgl CAgl CAl aWFOYUN
vZGUi G Al VUEI G Agl CAgl CAgf SwKI CAgl CAgl CAI ZGvwWYXJ0dXJl QN
yc@ydCl 61 HsKI CAgl CAgl CAgl CJAdH wZSI 61 CIBaxXJwb3J0l i wKl CA
gl CAgl CAgl CJuYWLI | j ogl | Nhbi BGenfFuY2l zY28gQW yc®ydCl sCi A
gl CAgl CAgl CAl aWFOYUNvZGUI G Ai UOZPI gogl CAgl CAgl HOsCi Agl CA
gl CAgl nRl cGFydHVYy ZVRpbWUIi O Ai M Ax Ny Owivly OWNFQy MDox NTowMC0
wODowWMCl sCi Agl CAgl CAgl nFycm 2YWkBaXJwb3J0I j ogewogl CAgl CA
gl CAgl kBOeXBlI | j ogl kFpcnBvcnQ LAogl CAgl CAgl CAgl nbhbWJi G A
i SnBobi BGLIi BLZWsuZWR51 El udGvybnmF0aV@uYWw QW ycX@ydCl sCi A
gl CAgl CAgl CAl aWFOYUNvZGUI G Ai SkZLI gogl CAgl CAgl HOsCi Agl CA
gl CAgl nFycm 2YWUaWl | j ogl j | wwmTct MDM MDVUNMDY6 Mz A6 MDAt MDU



6MDAI C Agl CAgl HOKI CAgl HOKI CAgl Dw c2NyaxXBOPg==
5.3. Derived
Par anet er Nane: DERI VED

Purpose: This parameter specifies that the value of the associated
property is derived fromsone other property value or val ues.

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

deri vedpar am = "DERI VED" "=" ("TRUE' / "FALSE")
; Default is FALSE

Description: This property parameter MAY be specified on any
property when the value is derived fromsonme other property or
properties. Wen present with a value of TRUE, clients MJST NOT
update the property.

As an example, if a "STYLED DESCRI PTI ON' property is present with
FMITYPE="application/rtf", then there may be an additiona

" STYLED- DESCRI PTI ON' property with FMITYPE="text/htm " and
DERI VED=TRUE, as well| as a value created fromthe rtf val ue.

Exanpl e:
STYLED- DESCRI PTI ON; FMITYPE=t ext / ht mi ;
DERI VED=TRUE: <htm >. . . </ ht nl >
6. New Properties

Thi s specification nmakes use of the "NAME" property, which is defined
in [ RFC7986] .

6.1. Location Type
Property Nanme: LOCATI ON- TYPE
Purpose: This property specifies the type(s) of a |location.

Val ue Type: The value type for this property is TEXT. The allowable
val ues are defined bel ow

Description: This property MAY be specified in "VLOCATI ON'
conmponents and provides a way to differentiate nultiple |ocations.
For exanple, it allows event producers to provide |ocation
information for the venue and the parking.

Format Definition: This property is defined by the follow ng

not ati on:

| octype = "LOCATI ON- TYPE" | octypeparam ":"
text *("," text)
CRLF

| octypeparam = *(";" other-paran

Mul tiple values may be used if the location has multiple purposes,
for exanple, a hotel and a restaurant.

Val ues for this paranmeter are taken fromthe values defined in
Section 3 of [RFC4589]. New |l ocation types SHOULD be registered
in the manner laid down in Section 5 of [RFC4589].

6.2. Participant Type



Property Nanme: PARTI Cl PANT- TYPE
Purpose: This property specifies the type of participant.

Val ue Type: The value type for this property is TEXT. The allowable
val ues are defined bel ow

Property Paraneters: Nonstandard paraneters can be specified on this
property.

Conformance: This property MJST be specified once within a
"PARTI Cl PANT" conponent.

Description: This property defines the type of participation in
events or tasks. Participants can be individuals or
organi zations, for exanple, a soccer team the spectators, or the
musi ci ans.

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

partici panttype = "PARTI Cl PANT- TYPE" partval ueparam":"
partval ue CRLF

partval ue = (" ACTI VE"
/"1 NACTI VE'
/" SPONSCR"
/" CONTACT"

/" BOOKI NG CONTACT"

/" EMERGENCY- CONTACT"

/" PUBLI Cl TY- CONTACT"

/" PLANNER- CONTACT"

/" PERFORVMVER'

/ " SPEAKER"

/ iana-token) ; Other | ANA-registered

; val ues

partval ueparam = *(";" other-param
Exanpl e: The following is an exanple of this property.
PARTI ClI PANT- TYPE: SPEAKER

The regi stered values for the "PARTI Cl PANT- TYPE" property have the
meani ngs descri bed here:

ACTIVE: A participant taking an active role -- for exanple, a team
menber .
I NACTIVE: A participant taking an inactive role -- for exanple, an

audi ence nenber.

SPONSOR: A sponsor of the event. The "CORDER' paraneter may be used
with this participant type to define the relative order of
mul ti pl e sponsors.

CONTACT: Contact information for the event. The "ORDER' paraneter
may be used with this participant type to define the relative
order of nultiple contacts.

BOOKI NG CONTACT:  Contact information for reservations or paynent.

EMERCGENCY- CONTACT: Contact in case of energency.

PUBLI Cl TY- CONTACT: Contact for publicity.



PLANNER- CONTACT: Contact for the event planner or organizer.

PERFORMER: A performer -- for exanple, the soloist or the
acconpani st. The "ORDER' paraneter may be used with this
participant type to define the relative order of nultiple
performers. For exanple, ORDER=1 could define the principal
performer or soloist.

SPEAKER: Speaker at an event.
6.3. Resource Type
Property Nanme: RESOURCE- TYPE
Purpose: This property specifies the type of resource.

Val ue Type: The value type for this property is TEXT. The allowable
val ues are defined bel ow.

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

rest ypeprop = "RESOURCE- TYPE" restypeparam":"
restypeval ue CRLF

restypeval ue = ("ROOM

" PRQJECTOR'

" REMOTE- CONFERENCE- AUDI O'

" REMOT E- CONFERENCE- VI DEO'

i ana-t oken) ; Other | ANA-registered
; val ues

~ Y~~~

restypeparam = *(";" other-paran)

Description: This property MAY be specified in "VRESOURCE'
components and provides a way to differentiate nmultiple resources.

The regi stered val ues are described below. New resource types
SHOULD be registered in the nanner laid down in this
speci fication.
ROOM A room for the event/nmeeting.
PRQIECTOR:  Proj ecti on equi pnent.
REMOTE- CONFERENCE- AUDI O Audi o renpte conferencing facilities.
REMOTE- CONFERENCE- VI DEQ Vi deo renote conferencing facilities.
6.4. Cal endar Address
Property Name: CALENDAR- ADDRESS

Purpose: This property specifies the cal endar address for a
partici pant.

Val ue Type: CAL- ADDRESS

Property Paraneters: |ANA-registered or nonstandard property
paraneters can be specified on this property.

Conformance: This property MAY be specified once within a
" PARTI Cl PANT" conponent.

Description: This property provides a cal endar user address for the
participant. |f there is an "ATTENDEE" property with the same



val ue, then the participant is schedul abl e.

Format Definition: This property is defined by the follow ng

not ati on:

cal endar addr ess = " CALENDAR- ADDRESS" cal addr essparam ": "
cal -address CRLF

cal addressparam = *(";" other-paramn

.5.  Styled-Description
Property Nanme: STYLED- DESCRI PTI ON

Purpose: This property provides for one or nore rich-text
descriptions to replace that provided by the "DESCRI PTI ON'

property.

Val ue Type: There is no default value type for this property. The
val ue type can be set to URI or TEXT. O her text-based val ue
types can be used when defined in the future. dients MJST ignore
any properties with value types they do not understand.

Property Paraneters: |ANA-registered, nonstandard, id, alternate
text representation, format type, derived, and | anguage property
paraneters can be specified on this property.

Conf ormance: The property can be specified nultiple tinmes in the
"VEVENT", "VTODO', "VJOURNAL", "VFREEBUSY", "PARTIClI PANT", or
"VALARM' cal endar components

If it does appear nore than once, there MJST be exactly one
i nstance of the property with no "DERI VED' paraneter or
DERI VED=FALSE. All ot hers MJST have DERI VED=TRUE

Additionally, if there is one or nore "STYLED DESCRI PTI ON'
property, then the "DESCRI PTI ON' property shoul d either be absent
or have the paraneter DERI VED=TRUE.

Description: This property supports rich-text descriptions, for
exanpl e, HTM.. Event publishers typically wish to provide nore
and better-formatted i nformati on about the event.

This property is used in the "VEVENT" and "VTODO' conponents to
capture lengthy textual descriptions associated with the activity.
This property is used in the "VJOURNAL" cal endar conmponent to
capture one or nmore textual journal entries. This property is
used in the "VALARM cal endar conmponent to capture the display
text for a DI SPLAY category of alarmand to capture the body text
for an EMAIL category of alarm |In the "PARTI Cl PANT" conponent,
it provides a detailed description of the participant.

VALUE=TEXT is used to provide rich text inline as the property
val ue.

VALUE=URI is used to provide a link to rich-text content, which is
expected to be displayed inline as part of the event.

In either case, the "DESCRI PTI ON' property should be absent or
contain a plain-text rendering of the styled text.

Applications MAY attenpt to guess the nedia type of the resource
via inspection of its content if and only if the nedia type of the
resource is not given by the "FMITYPE" paraneter. |f the nedia
type remai ns unknown, cal endar applications SHOULD treat it as
type "text/htm " and process the content as defined in



[ WMBC. REC- ht nl 51-20171003] .

Mul tiple "STYLED DESCRI PTI ON' properties may be used to provide
different formats or different |anguage variants. However, all
but one MJST have DERI VED=TRUE

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

styl eddescription = "STYLED- DESCRI PTI ON' styl eddescparam ": "
styl eddescval CRLF

styl eddescparam = *(
The followi ng i s REQU RED
but MUST NOT occur nore than once.

" ; woon VALUEII w_n ( " URI " / " TEXTII ) ) /

(

; The foll owi ng are OPTI ONAL

; but MJST NOT occur nore than once.

k";" altrepparam) / (";" | anguageparan) /
(";" fmtypeparam) / (";" derivedparam /
(
)

The followi ng is OPTI ONAL
and MAY occur npbre than once.

";" other-paran

styl eddescval = ( uri / text )
; Val ue MUST mat ch val ue type

Exanple: The following is an exanple of this property. It points to
an HTM. descri ption.

STYLED- DESCRI PTI ON; VALUE=URI : htt p: / / exanpl e. or g/ desc001. ht m
.6. Structured-Data
Property Nanme: STRUCTURED- DATA

Purpose: This property specifies ancillary data associated with the
cal endar conponent.

Val ue Type: There is no default value type for this property. The
val ue type can be set to TEXT, BINARY, or URI.

Property Paraneters: |ANA-registered, nonstandard, inline encoding,
and val ue data type property paraneters can be specified on this
property. The format type and schema parameters can be specified
on this property and MJST be present for text or inline binary
encoded content infornmation.

Conformance: This property can be specified multiple tinmes in an
i Cal endar object. Typically, it would be used in the "VEVENT",
"VTODO', or "VJOURNAL" cal endar comnponents.

Description: The existing properties in iCal endar cover key el enents
of events and tasks, such as start time, end time, |ocation,
summary, etc. However, different types of events often have other
specific "fields" that are useful to include in the cal endar data.
For exanple, an event representing an airline flight could include
the airline, flight nunmber, departure and arrival airport codes,
check-in and gate-closing times, etc. As another exanple, a
sporting event mght contain information about the type of sport,



the honme and away teans, the | eague the teanms are in, information
about nearby parking, etc.

This property is used to specify ancillary data in some structured
format, either directly (inline) as a "TEXT" or "BINARY" val ue or
as a link via a "URI" val ue.

Rat her than define new i Cal endar properties for the variety of
event types that night occur, it would be better to | everage

exi sting schemas for such data. For exanple, schenmas avail abl e at
<https://schema.org> include different event types. By using
standard schemas, interoperability can be inproved between

cal endar clients and noncal endaring systens that wi sh to generate
or process the data.

This property allows the direct inclusion of ancillary data whose
schema is defined el sewhere. This property al so includes
paraneters to clearly identify the type of the schema bei ng used
so that clients can quickly and easily spot what is rel evant
within the cal endar data and present that to users or process it
wi thin the cal endaring system

i Cal endar does support an "ATTACH' property, which can be used to
i ncl ude docunents or links to docunments within the cal endar data.
However, that property does not allow data to be included as a
"TEXT" value (a feature that "STRUCTURED- DATA" does allow), plus
attachnents are often treated as "opaque" data to be processed by
some other systemrather than the calendar client. Thus, the

exi sting "ATTACH' property is not sufficient to cover the specific
needs of inclusion of schema data. Extending the "ATTACH
property to support a new value type would |ikely cause
interoperability problens. Additionally, sone inplenentations
manage attachments by stripping themout and replacing with a lIink
to the resource. Thus, a new property to support inclusion of
schenma data is warranted.

Format Definition: This property is defined by the follow ng

not ati on:
sdat aprop = " STRUCTURED- DATA" sdat apar am
(
"ot "VALUE t=" " TEXT"
"I text
)/
(
". " "ENCODI NG' "=" "BASE64"
n ; n n VALUEII n :II n BI NARYII
";" binary
)/
(
" "VALUE" =" "URI™
"touri
)
CRLF
sdat aparam = *(
; The following is OPTIONAL for a URl val ue,
; REQUIRED for a TEXT or BI NARY val ue,
; and MJUST NOT occur nore than once.
;" fmttypeparan) /
;" schemaparan) /

The following is OPTI ONAL
and MAY occur nore than once.

(
‘("-ll



7.

7.

( ;" other-param

’

)

Example: The following is an exanple of this property.

STRUCTURED- DATA; FMITTYPE=appl i cati on/ | d+j son;
SCHEMA="ht t ps: // schena. or g/ Sport sEvent";
VALUE=TEXT: {\ n

"@ontext": "http://schema.org"\,\n

"@ype": "SportsEvent"\,\n

"homeTeam': "Pittsburgh Pirates"\,\n

"awayTeam': "San Francisco G ants"\n
I\n

New Component s
Parti ci pant
Conmponent nane: PARTI Cl PANT

Purpose: This conmponent provides information about a participant in
an event or task.

Conformance: This conponent can be specified nultiple times in a
"VEVENT", "VTODO', "VJOURNAL", or "VFREEBUSY" cal endar conponent.

Description: This conponent provides information about a participant
in a cal endar component. A participant may be an attendee in a
schedul i ng sense, and the "ATTENDEE" property may be specified in
addition. Participants can be individuals or organizations, for
exanpl e, a soccer team the spectators, or the nusicians.

" STRUCTURED- DATA" properties, if present, may refer to definitions
of the participant -- such as a vCard.

The " CALENDAR- ADDRESS" property, if present, will provide a cal-
address. |If an "ATTENDEE" property has the sanme val ue, the
participant is considered schedul able. The "PARTI Cl PANT"
component can be used to contain additional netadata related to
the attendee.

Format Definition: This conponent is defined by the follow ng

not ati on:

participantc = "BEG N' ":" "PARTI Cl PANT" CRLF
partprop *locationc *resourcec
"END' ":" "PARTICl PANT" CRLF

partprop = *(

The foll owi ng are REQUI RED
; but MUST NOT occur nore than once.

participanttype / uid /
The foll owi ng are OPTI ONAL
; but MJST NOT occur nore than once.

’cal endaraddress / created / description / dtstanp /
geo / last-nod / priority / seq /

status / summary / url /

The foll owi ng are OPTI ONAL

; and MAY occur nore than once.
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1.

attach / categories / coment

contact / location / rstatus / related /
resources / strucloc / strucres /

styl eddescription / sdataprop / iana-prop

’

)

Note: When the "PRIORITY" property is supplied, it defines the
ordering of "PARTICI PANT" conponents with the sane value for the
"PARTI Cl PANT- TYPE" property.

Privacy Issues: Wen a "LOCATION' property is supplied, it provides
i nformati on about the location of a participant at a given tinme or
times. This may represent an unacceptable privacy risk for sone
participants. User agents MJST NOT broadcast this information
wi t hout the express pernission of the participants whose | ocation
woul d be exposed. For further comments, see Section 10.

Example: The following is an exanple of this conponent. It contains
a " STRUCTURED- DATA" property that points to a vCard providing
i nformati on about the event participant.

BEG N: PARTI Cl PANT
U D emBl QGZvb2GFt cGxl Lm\vbQ
PARTI ClI PANT- TYPE: PERFORMER
STRUCTURED- DATA; VALUE=URI :
http://dir.exanpl e.conlvcard/aviolinist.vcf
END: PARTI ClI PANT

Example: The following is an exanple for the primary contact.

BEG N: PARTI Cl PANT
U D: emBl QGZvb2GHt cGxI Ln\vbQ
STRUCTURED- DATA; VALUE=URI ;
http://dir.exanpl e.confvcard/ contacts/contact1. vcf
PARTI ClI PANT- TYPE: CONTACT
DESCRI PTI ON: A cont act
END: PARTI Cl PANT

Exanple: The following is an exanple for a participant with contact
and | ocati on.

BEG N: PARTI Cl PANT
U D enBl Q&Zvb2G-t cGxIl LiiNdr t
STRUCTURED- DATA; VALUE=URI ;
http://dir.exanpl e. confvcard/ contacts/ny-card. vcf
PARTI Cl PANT- TYPE: SPEAKER
DESCRI PTI ON: A parti ci pant
BEG N: VLOCATI ON
Ul D: 123456- abcdef - 98765432
NAME: My hone | ocati on
STRUCTURED- DATA; VALUE=URI :
http://dir.exanpl e. conl addr esses/ ny- hone. vcf
END: VLOCATI ON
END: PARTI ClI PANT

1. Schedul abl e Partici pant

A " PARTI Cl PANT" conponent may represent soneone or sonething that
needs to be schedul ed, as defined for ATTENDEE in [RFC5545] and

[ RFC5546]. The "PARTI Cl PANT" conponent nmay al so represent soneone or
sonet hing that is NOT to receive scheduling nessages.

For backwards conpatibility with existing clients and servers when
used to schedul e events and tasks, the "ATTENDEE' property MJIST be



used to specify the scheduling paraneters as defined for that
property.

For other, future uses, the "CALENDAR- ADDRESS" property MJST be used
to specify those paraneters

A " PARTI Cl PANT" conponent is defined to be schedul able if:
* it contains a "CALENDAR- ADDRESS" property and

* that property value is the sane as the value for an "ATTENDEE"
property.

If both of these conditions apply, then the participant defined by
the value of the URL property will take part in scheduling
operations, as defined in [ RFC5546].

An appropriate use for the "PARTI Cl PANT" component in scheduling
woul d be to store "SEQUENCE" and "DTSTAMP' properties associated with
replies fromeach "ATTENDEE"' property. A "LOCATION' property within
t he "PARTI Cl PANT" conponent might allow better selection of neeting
times when participants are in different tinme zones.

.2. Location
Conponent nane: VLOCATI ON

Purpose: This conmponent provides rich information about the | ocation
of an event using the structured data property or, optionally, a
pl ai n-text typed val ue.

Conformance: This conponent can be specified nultiple times in a
"VEVENT", "VTODO', "VJOURNAL", "VFREEBUSY", or "PARTI Cl PANT"
cal endar conponent.

Description: There may be a nunber of |ocations associated with an
event. This component provides detailed information about a
| ocati on.

When used in a conponent, the value of this property provides
i nformati on about the event venue or of related services, such as
par ki ng, dining, stations, etc.

" STRUCTURED- DATA" properties, if present, may refer to
representations of the location -- such as a vCard.

Format Definition: This conponent is defined by the follow ng

not ati on:

| ocationc = "BEG N' ":" "VLOCATI ON' CRLF
| ocprop
"END' ":" "VLOCATI ON' CRLF

| ocprop = *(

The foll owi ng are REQUI RED
but MJUST NOT occur npbre than once.

uid /

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

aescription / geo / loctype / name

; The foll owi ng are OPTI ONAL



;. and MAY occur nore than once.
sdataprop / iana-prop

)
The "NAME" property is defined in [ RFC7986].

Example: The following is an exanple of this conponent. It points
to a venue.

BEG N: VLOCATI ON

Ul D: 123456- abcdef - 98765432

NAME: The venue

STRUCTURED- DATA; VALUE=URI
http://dir.exanpl e. conf venues/ bi g- hal | . vcf
END: VLOCATI ON

Resour ce
Conponent nane: VRESOURCE

Purpose: This conmponent provides a typed reference to externa
i nformati on about a resource or, optionally, a plain-text typed
value. Typically, a resource is anything that m ght be required
or used by a calendar entity and possibly has a directory entry.

Conf ormance: This conponent can be specified nultiple tinmes in a
"VEVENT", "VTODO', "VJOURNAL", "VFREEBUSY", or "PARTI Cl PANT"
cal endar conponent.

Description: Wen used in a conponent, this conponent provides
i nformation about resources used for the event, such as roons,
proj ectors, and conferencing capabilities.

The RESOURCE- TYPE val ue registry provides a place in which
resource types may be registered.

" STRUCTURED- DATA" properties, if present, may refer to
representations of the resource -- such as a vCard.

Format Definition: This conponent is defined by the follow ng

not ati on:
resour cec = "BEG N' ":" "VRESOURCE" CRLF
resprop
"END' ":" "VRESOURCE' CRLF
resprop = *(

The foll owi ng are REQUI RED
but MJUST NOT occur npbre than once.

uid /

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

aescription /| geo / name / restype /

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

édataprop [ iana-prop

)
The "NAME" property is defined in [ RFC7986].



Example: The following is an exanple of this conponent. It refers
to a projector.

BEG N: VRESOURCE

Ul D: 456789- abcdef - 98765432

NAME: The proj ect or

RESOURCE- TYPE: pr oj ect or

STRUCTURED- DATA; VALUE=URI : htt p: //di r. exanpl e. cont proj ect or s/ 3d. vcf
END: VRESOURCE

8. Extended Exanples

The foll owing are sonme exanpl es of the use of the properties defined
in this specification. They include additional properties defined in
[ RFC7986], which includes "I MAGE".

8.1. Exanple 1

The following is an exanple of a "VEVENT" describing a concert. It
i ncludes location information for the venue itself, as well as
ref erences to parking and restaurants.

BEG N: VEVENT

CREATED: 20200215T145739Z

DESCRI PTI ON: Pi ano Sonata No 3\n
Pi ano Sonata No 30

DTSTAMP: 20200215T1457392Z

DTSTART; TZI D=Amer i ca/ New_Yor k: 20200315T150000Z

DTEND; TZI D=Anmeri ca/ New_Yor k: 20200315T163000Z

LAST- MODI FI ED: 20200216T145739Z

SUMVARY: Beet hoven Pi ano Sonat as

Ul D: 123456

| MAGE; VALUE=URI ; DI SPLAY=BADGE; FMITYPE=i nmage/ png: h
ttp://exanpl e. conli mages/ concert. png

BEG N: PARTI Cl PANT

PARTI Cl PANT- TYPE: SPONSOR

Ul D: d@t Q&Zvb2Jhci 5xI Lm\vbQ

STRUCTURED- DATA; VALUE=URI : htt p: // exanpl e. com sponsor . vcf

END: PARTI CI PANT

BEG N: PARTI Cl PANT

PARTI Cl PANT- TYPE: PERFORMER:

Ul D emBl Q&Zvb2GFt c&xI Lm\vbQ

STRUCTURED- DATA; VALUE=URI : ht t p: / / ww. exanpl e. cont peopl e/ j ohndoe. vcf

END: PARTI Cl PANT

BEGQ N: VLOCATI ON

Ul D: 123456- abcdef - 98765432

NAME: The venue

STRUCTURED- DATA; VALUE=URI : htt p: // di r. exanpl e. comf venues/ bi g-hal | . vcf

END: VLOCATI ON

BEG N: VLOCATI ON

Ul D: 123456- abcdef - 87654321

NAME: Par ki ng for the venue

STRUCTURED- DATA; VALUE=URI : htt p: // di r. exanpl e. com venues/ par ki ng. vcf

END: VLOCATI ON

END: VEVENT

8.2. Exanple 2

The following is an exanmple of a "VEVENT" describing a neeting. One
of the attendees is a renote participant.

BEG N: VEVENT

CREATED: 20200215T145739Z

DTSTAMP: 20200215T145739Z2

DTSTART; TZI D=Aner i ca/ New_Yor k: 20200315T150000Z



DTEND; TZI D=Aneri ca/ New_Yor k: 20200315T163000Z
LAST- MODI FI ED: 20200216T145739Z

SUMMARY: Conf er ence pl anni ng

Ul D: 123456

ORGANI ZER: nmai | t 0: a@xanpl e. com

ATTENDEE; PARTSTAT=ACCEPTED; CN=A: mai | t 0: a@xanpl e. com
ATTENDEE; RSVP=TRUE; CN=B: mai | t o: b@xanpl e. com

BEG N: PARTI Cl PANT

PARTI Cl PANT- TYPE: ACTI VE:

Ul D v39l Q&Zvb2GFt cGxl Lm\vbQ

STRUCTURED- DATA; VALUE=URI : htt p: / / www. exanpl e. coni peopl e/ b. vcf
LOCATI ON: At horre

END: PARTI Cl PANT

END: VEVENT

9. Security Considerations

Thi s specification extends [ RFC5545] and makes further use of
possibly linked data. Wile calendar data is not unique in this
regard, it is worth rem nding inplenentors of sonme of the dangers and
saf eguar ds

9.1. UWRIs

See [ RFC3986] for a discussion of the security considerations
relating to URIs. Because of the issues discussed there and bel ow,
clients SHOULD NOT follow URIs and fetch content automatically and
should only do so at the explicit request of the user

Fetching rempote resources carries inherent risks. Connections nust
only be allowed on well-known ports, using allowed protocols
(generally just HTTP/HTTPS on their default ports). The URL nust be
resol ved externally and not allowed to access internal resources.
Connecting to an external source reveals |IP (and therefore generally
| ocation) information.

A maliciously constructed i Cal endar object may contain a very |arge
nunber of URIs. In the case of published calendars with a | arge
nunber of subscribers, such objects could be w dely distributed.

I mpl ement ati ons should be careful to limt the automatic fetching of
I'inked resources to reduce the risk of this being an anplification
vector for a denial-of-service attack

9.2. Malicious Content

For the "STRUCTURED- DATA" property, agents need to be aware that a
client could attack underlying storage by sending extrenely |arge
val ues and coul d attack processing tine by uploading a recurring
event with a |large nunber of overrides and then repeatedl y adding,
updating, and deleting structured data.

Agents shoul d set reasonable linits on storage size and nunber of
i nstances and apply those constraints. Cal endar protocols should
ensure there is a way to report on such limts being exceeded.

Mal i ci ous content could be introduced into the cal endar server by way
of the "STRUCTURED- DATA" property and propagated to many end users
via scheduling. Servers SHOULD check this property for malicious or

i nappropriate content. Upon detecting such content, servers SHOULD
renove the property.

9.3. HITM Cont ent
When processi ng HTM. content, applications need to be aware of the

many security and privacy issues, as described in the | ANA
Consi derati ons section of [WBC. REC-htm 51-20171003].
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Privacy Consi derations
1. Tracking

Properties with a "URI" value type can expose their users to privacy
| eaks, as any network access of the URI data can be tracked both by a
net wor k observer and by the entity hosting the renpte resource.
Clients SHOULD NOT autonatically downl oad data referenced by the UR
wi thout explicit instruction fromusers.

To help alleviate some of the concerns, protocols and services could
provi de proxy services for downl oadi ng referenced data.

2. Revealing Locations

The addition of location information to the new partici pant component
provi des informati on about the | ocation of participants at a given
time. This informati on MUST NOT be distributed to other participants
wi t hout those participant’s express permission. Note that there may
be a nunber of participants who may be unaware of their inclusion in
t he dat a.

Agents processing and distributing cal endar data nust be aware that
it has the property of providing information about a future tine when
a given individual may be at a particular location, which could
enabl e targeted attacks agai nst that individual

The sane nay be true of other information contained in the
partici pant conmponent. |In general, revealing only as nuch as is
absol utely necessary should be the approach taken.
For exanple, there may be sone privacy considerations relating to the
"ORDER' paraneter, as it provides an indication of the organizer’s
perception of the relative inportance of other participants.

I ANA Consi derati ons
1. Additional iCalendar Registrations
1.1. Properties
Thi s docunent defines the follow ng i Cal endar properties that have

been added to the "Properties" registry defined in Section 8.2.3 of
[ RFC5545] :

| Property | Status | Reference |
[ gt —————————— Ll p—p——_— Ll —_—_————————(—(———(—————r
| CALENDAR- ADDRESS | Current | RFC 9073, Section 6.4

S TRy O +
| LOCATI ON- TYPE | Current | RFC 9073, Section 6.1 |
I T Fom e meeeeeemeecieaaaas +
| PARTICIPANT-TYPE | Current | RFC 9073, Section 6.2 |
o e e e S R o e e e e +
| RESCURCE- TYPE | Current | RFC 9073, Section 6.3 |
S TRy O +
| STRUCTURED- DATA | Current | RFC 9073, Section 6.6 |
I T Fom e meeeeeemeecieaaaas +
| STYLED-DESCRI PTION | Current | RFC 9073, Section 6.5 |
o e e e S R o e e e e +

Table 1. Additions to the Properties Registry

1. 2. Par anmet ers
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Thi s docunent defines the follow ng i Cal endar property paraneters
that have been added to the "Paraneters" registry defined in
Section 8.2.4 of [RFC5545]:

[ oo oo oo s s gl
| Parameter | Status | Reference |
B S el e e e
| ORDER | Current | RFC 9073, Section 5.1 |
I L I I I I I ] +
| SCHENA | Current | RFC 9073, Section 5.2

I Fo-m e - - I T R R +
| DERIVED | Current | RFC 9073, Section 5.3

F--- - - - F---- - - - B i e +

Table 2: Additions to the Paraneters Registry
1.3. Components
Thi s docunent defines the follow ng i Cal endar conponents that have

been added to the "Conponents" registry defined in Section 8.3.1 of
[ RFC5545] :

[ el el el o
| Component | Status | Reference |
[ Sl e s el
| PARTICIPANT | Current | RFC 9073, Section 7.1 |
I I I T ] I I I I I ] +
| VLOCATI ON | Current | RFC 9073, Section 7.2 |
I i Fo-m e - - I T R R +
| VRESOURCE | Current | RFC 9073, Section 7.3

F-- - - - - - F---- - - - B i e +

Table 3: Additions to the Conponents Registry
2. Participant Types and Resource Types Registries

This section defines new registration tables for PARTICl PANT- TYPE and
RESOURCE- TYPE val ues. These tabl es are updated using the sane
approaches laid dowmn in Section 8.2.1 of [ RFC5545].

Thi s docunent creates new | ANA registries for participant and
resource types. IANA will maintain these registries and, follow ng
the policies outlined in [RFC8126], new tokens are assigned after
Expert Review. The Expert Reviewer will generally consult the | ETF
GEOPRIV Working Group mailing list or its designated successor
Updates or del etions of tokens fromthe registration follow the sanme
procedures. The Expert Revi ew should be guided by a few common-sense
consi derations. For exanple, tokens should not be specific to a
country, region, organization, or company; they should be well
defined and wi dely recogni zed. The Expert’s support of | ANA will
include providing ANA with the new token(s) when the update is
provided only in the formof a schema and providing |ANA with the new
schema el ement (s) when the update is provided only in the formof a
token. To ensure wi despread usability across protocols, tokens MJST
follow the character set restrictions for XM. Nanes

[ VBC. REC- xml - 20040204]. Each registration nust include the nane of
the token and a brief description simlar to the ones offered herein
for the initial registrations contained this docunent.

2.1. Participant Types



I NACTI VE | Current | RFC 9073, Section 6.2 |

sowr T et | RG 0075, Sestion 6.2 |
covaer T G rent | RG 0073, Sestion 5.2 |
BOOKI NG OONTACT. 1 Current | RFC 0073, Sestion 6.2 1
ENERCENGY. CONTACT | Gurrent | REG 9073, Sestion 6.2 |
PUBLI O Tv- CONTACT | Gurrent | RFG 9073, Section 6.2 |
PLANNER OONTACT. | Ourrent | RFC 6073, Sestion 6.2 1
ERrER onrren | REG 9075, Sestion 6.2 |
soen T G rent | RG 0073, Sestion 5.2 |

----------------- e

Table 4: Initial Contents of the Participant Types

Regi stry
11.2.2. Resource Types
[§ emesfomsbumsesoe s esoe s esoe s ese s ess s, bosfemsfos e os e esee ;= essoe s ess s s s e
| Resource Type | Status | Reference |
[ e, sy s e e
| PRQIECTOR | Current | RFC 9073, Section 6.3 |
o e e e e a e oo oo S o +
| ROOM | Current | RFC 9073, Section 6.3 |
o e e e e e e oo S R o e e e e +

Table 5: Initial Contents of the Resource Types Registry
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