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Cal endar Availability
Abst r act

Thi s docunent specifies a new i Cal endar (RFC 5545) conponent that

all ows the publication of avail able and unavail able tinme periods
associated with a cal endar user. This conponent can be used in
standard i Cal endar free-busy | ookups, including the iCal endar
Transport-i ndependent Interoperability Protocol (iTIP; RFC 5546)
free-busy requests, to generate repeating bl ocks of available or busy
time with exceptions as needed.

Thi s docunent al so defines extensions to the Cal endari ng Extensions
to WebDAV (Cal DAV) cal endar access protocol (RFC 4791) and the
associ ated schedul ing protocol (RFC 6638) to specify how this new
cal endar conponent can be used when eval uating free-busy tine.

Status of This Meno
This is an Internet Standards Track docunent.

Thi s docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the I ETF community. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 7841

I nformati on about the current status of this docunent, any errata,

and how to provide feedback on it may be obtained at
http://ww. rfc-editor.org/info/rfc7953
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1.

I nt roducti on

Cal endar users often have regul ar periods of time when they are
either available to be schedul ed or al ways unavail able. For exanple,
an office worker will often wish only to appear free to their work
col | eagues during normal 'office hours’ (e.g., Monday through Friday,
9 amthrough 5 pnm). O, a university professor night only be

avail able to students during a set period of time (e.g., Thursday
afternoons, 2 pmthrough 5 pmduring termtime only). Ildeally, users
ought be able to specify such periods directly via their cal endar
user agent and have them autonatically considered as part of the
normal free-busy |ookup for that user. |In addition, it ought be
possible to present different periods of available time depending on
whi ch user is making the request.

i Cal endar [ RFC5545] defines a "VFREEBUSY" conponent that can be used
to represent fixed busy tine periods, but it does not provide a way
to specify a repeating period of available or unavailable tine.
Since repeating patterns are often the case, "VFREEBUSY" conponents
are not sufficient to solve this problem

Thi s specification defines a new type of i Cal endar conponent that can
be used to publish user availability.

Cal DAV [ RFC4791] provides a way for cal endar users to access and
manage cal endar data and exchange this data via scheduling
operations. As part of this, the Cal DAV cal endar-access [ RFC4791]
feature provides a CALDAV: free-busy-query REPORT that returns free-
busy information for a cal endar collection or hierarchy of cal endar
collections. Also, the Cal DAV cal endar - aut o- schedul e [ RFC6638]
feature allows free-busy information for a cal endar user to be
determ ned. Both of these operations involve exam ning user

cal endars for events that "block tine’, with the bl ocked out periods
being returned in a "VFREEBUSY" conponent.

Thi s specification extends the Cal DAV cal endar-access and Cal DAV

cal endar - aut o- schedul e features to allow the new i Cal endar
availability components to be stored and mani pul ated and to all ow
free-busy | ookups to use the information from any such conponents, if
present.

Conventions Used in This Docunent

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in

[ RFC2119] .
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When XML el enent types in the nanespaces "DAV:" and
"urn:ietf:parans: xm :ns:cal dav" are referenced in this docunent

outside of the context of an XM. fragment, the string "DAV:" and
"CALDAV:" will be prefixed to the el ement type names respectively.
3. iCal endar Extensions

Thi s specification adds a new "VAVAI LABI LI TY" cal endar component to
i Cal endar. The "VAVAILABILITY" component is itself a container for
new "AVAI LABLE" subconponents.

The purpose of the "VAVAILABILITY" cal endar conponent is to provide a
groupi ng of available tinme information over a specific range of tine.
Wthin that, there are specific tine ranges that are marked as

avail abl e via a set of "AVAILABLE" cal endar subcomponents. Toget her
these can be used to specify available tinme that can repeat over set
periods of time, and which can vary over tine.

An illustration of how "VAVAI LABI LI TY" and "AVAI LABLE" conponents
work is shown bel ow

Ti me Range
[ @bl
o m o o e e e e e e e e e eeeeeaoaoo- +
| VAVAI LABI LI TY
o m e e e e e e e e e e e e e e e e e e e e e e mem o +
R + R +
| AVAI LABLE | | AVAI LABLE |
om e oo + om e oo +
<-> <----- > O > Busy Tinme

The overall tine range is shown at the top. A "VAVAILABILITY"
conponent spans part of the range. The tinme range covered by the
"VAVAI LABI LI TY" conponent is considered to be busy, except for the
ranges covered by the "AVAI LABLE"' conponents within the
"VAVAI LABI LI TY" conponent.

3.1. VAVAI LABI LI TY Conponent
Conmponent Name:  VAVAI LABI LI TY
Purpose: Provide a grouping of conponent properties and

subconponents that describe the availability associated with a
cal endar user.
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Format Definition: A "VAVAILABILITY" cal endar conponent is defined
by the foll owi ng notation:

availabilityc = "BEAN' ":" "VAVAILABI LI TY" CRLF
avai l abi lityprop *avail abl ec
"END" ":" "VAVAI LABI LI TY" CRLF

availabilityprop = *(

the follow ng are REQU RED
but MJST NOT occur nore than once

atstawp [ uid

the follow ng are OPTI ONAL

; but MJST NOT occur nore than once
i)usytype /| class / created / description /
dtstart / last-mod / location / organizer /
priority /seq / sunmary / url /

Either "dtend’ or 'duration’ MAY appear
in an 'avail abl eprop’, but 'dtend’ and
"duration” MJUST NOT occur in the sane
"avail abilityprop’.

"duration’ MJST NOT be present if
"dtstart’ is not present

dtend / duration /

the follow ng are OPTI ONAL
;. and MAY occur nore than once

categories / comrent / contact /
X-prop / iana-prop

’

)
avail ablec = "BEGN' ":" "AVAI LABLE" CRLF
avai | abl eprop
"END' ":" "AVAI LABLE" CRLF
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avai l abl eprop = *(

: the follow ng are REQU RED
; but MJUST NOT occur nore than once

dtstanp / dtstart / uid /

: Either *dtend’ or 'duration’ MAY appear in
; an "avail abl eprop’, but ’'dtend and

; 'duration’” MJST NOT occur in the same

; "avail abl eprop’.

dtend / duration /
: the follow ng are OPTI ONAL
; but MJUST NOT occur nore than once

created / description / |ast-nod /
|l ocation / recurid / rrule / summary /

the follow ng are OPTI ONAL
; and MAY occur nore than once

;:ategories/ comment / contact / exdate /
rdate / x-prop / iana-prop

’

)

Description: A "VAVAILABILITY" conponent indicates a period of tine
within which availability information is provided. A
"VAVAI LABI LI TY" conponent can specify a start tine and an end tine
or duration. |If "DTSTART" is not present, then the start time is
unbounded. If "DTEND' or "DURATION' are not present, then the end
time is unbounded. Wthin the specified tinme period, availability
defaults to a free-busy type of "BUSY-UNAVAI LABLE" (see
Section 3.2), except for any tine periods corresponding to
"AVAI LABLE" subconponents.

"AVAI LABLE" subconponents are used to indicate periods of free
time within the tinme range of the enclosing "VAVAILABI LI TY"
conmponent. "AVAILABLE" subcomnponents MAY include recurrence
properties to specify recurring periods of time, which can be
overridden using normal iCal endar recurrence behavior (i.e., use
of the "RECURRENCE-ID' property).
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If specified, the "DISTART" and "DTEND' properties in

"VAVAI LABI LI TY" conponents and "AVAI LABLE" subconponents MJST be
"DATE- TI ME" val ues specified as either the date with UTC time or
the date with local time and a tinme zone reference.

The i Cal endar object containing the "VAVAILABILITY" conponent MJUST
contain appropriate "VTI MEZONE" conponents corresponding to each
uni que "TZI D' paraneter value used in any DATE-TI ME properties in
all conponents, unless [RFC7809] is in effect.

When used to publish available tine, the "ORGANI ZER' property
specifies the cal endar user associated with the published
avail abl e tine.

If the "PRIORI TY" property is specified in "VAVAI LABI LI TY"
conponents, it is used to determ ne how that conponent is conbined
wi th ot her "VAVAILABILITY" conponents. See Section 4.

O her cal endar properties MAY be specified in "VAVAI LABI LI TY" or
"AVAI LABLE" conponents and are considered attributes of the marked
bl ock of time. Their usage is application specific. For exanple,
the "LOCATI ON' property m ght be used to indicate that a person is
available in one location for part of the week and a different

| ocation for another part of the week (but see Section 9 for when
it is appropriate to add additional data like this).

Example: The following is an exanple of a "VAVAILABILITY" cal endar
conponent used to represent the availability of a user, always
avai | abl e Monday t hrough Friday, 9:00 amto 5:00 pmin the
Ameri ca/ Montreal tine zone:

BEG N: VAVAI LABI LI TY

ORGANI ZER: mai | t o: ber nar d@xanpl e. com

Ul D: 0428C7D2- 688E- 4D2E- AC52- CD112E2469DF
DTSTAMP: 20111005T133225Z

BEG N: AVAI LABLE

Ul D: 34EDA59B- 6BB1- 4E94- A66C- 64999089C0AF
SUMVARY: Monday to Friday from9:00 to 17: 00
DTSTART; TZI D=Arrer i ca/ Montreal : 20111002T090000
DTEND; TZI D=Arreri ca/ Montreal : 20111002T170000
RRULE: FREQ=V\EEEKLY; BYDAY=MO, TU, Vi, TH, FR

END: AVAI LABLE

END: VAVAI LABI LI TY
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The following is an exanple of a "VAVAI LABI LI TY" cal endar
component used to represent the availability of a user avail able
Monday t hrough Thursday, 9:00 amto 5:00 pm at the main office,
and Friday, 9:00 amto 12:00 pm in the branch office in the
Americal/ Montreal tine zone between Cctober 2nd and Decenber 2nd
2011:

BEGQ N: VAVAI LABI LI TY

ORGANI ZER: mai | t o: ber nar d@xanpl e. com

Ul D: 84D0F948- 7FC6- 4C1D- BBF3- BA9827B424B5
DTSTAMP: 20111005T133225Z

DTSTART; TZ| D=Aneri ca/ Montreal : 20111002T000000
DTEND; TZI D=Aneri ca/ Montreal : 20111202T000000
BEGQ N: AVAI LABLE

Ul D: 7B33093A- 7F98- 4EED- B381- A5652530F04D
SUMMVARY: Monday to Thursday from9:00 to 17:00
DTSTART; TZI D=Arreri ca/ Montreal : 20111002T090000
DTEND; TZI D=Aneri ca/ Montreal : 20111002T170000
RRULE: FREQ=W\EEKLY; BYDAY=MO, TU, V\E, TH

LOCATION: Main O fice

END: AVAI LABLE

BEGQ N: AVAI LABLE

Ul D: DF39DCOE- D8C3- 492F-9101- 0434E8FC1896
SUMMARY: Friday from9:00 to 12: 00

DTSTART; TZI D=Aneri ca/ Montreal : 20111006T090000
DTEND; TZI D=Aneri ca/ Montreal : 20111006T120000
RRULE: FREQ=V\EEKLY

LOCATI ON: Branch O fice

END: AVAI LABLE

END: VAVAI LABI LI TY

The following is an exanmple of three "VAVAILABILITY" cal endar
components used to represent the availability of a traveling

wor ker: Monday through Friday, 9:00 amto 5:00 pm each day.
However, for three weeks the cal endar user is working in Mntreal,

t hen one week in Denver, then back to Montreal. Note that each
overall period is covered by separate "VAVAI LABI LI TY" conponents.
The | ast of these has no DTEND so it continues on "forever". This

exanpl e shows one way "bl ocks" of available tine can be
represented. See Section 4 for another approach using priorities.
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BEG N: VAVAI LABI LI TY

ORGANI ZER: mai | t 0o: ber nar d@xanpl e. com

Ul D: BE082249- 7BDD- 4FEO- BDBA- DE6598C32FC9
DTSTAMP: 20111005T133225Z

DTSTART; TZI D=Aneri ca/ Montreal : 20111002T000000
DTEND; TZI D=Aneri ca/ Montreal : 20111023T030000
BEG N: AVAI LABLE

Ul D: 54602321- CEDB- 4620- 9099- 757583263981
SUMVARY: Monday to Friday from9:00 to 17: 00
DTSTART; TZI D=Aneri ca/ Montreal : 20111002T090000
DTEND; TZI D=Aneri ca/ Montreal : 20111002T170000
RRULE: FREQ=VIEEKLY; BYDAY=MO, TU, Vi€, TH, FR
LOCATI ON: Mont r eal

END: AVAI LABLE

END: VAVAI LABI LI TY

BEG N: VAVAI LABI LI TY

ORGANI ZER: nai | t 0: ber nar d@xanpl e. com

Ul D: ALFF55E3- 555C- 433A- 8548- BF4864B5621E
DTSTAMP: 20111005T133225Z7

DTSTART; TZI D=Aneri ca/ Denver: 20111023T000000
DTEND; TZI D=Aneri ca/ Denver: 20111030T000000
BEG N: AVAI LABLE

Ul D: 57DD4AAF- 3835- 46B5- 8A39- B3B253157F01
SUMMARY: Monday to Friday from9:00 to 17: 00
DTSTART; TZI D=Arreri ca/ Denver: 20111023T090000
DTEND; TZI D=Aneri ca/ Denver:20111023T170000
RRULE: FREQ=V\EEKLY; BYDAY=MO, TU, VE, TH, FR
LOCATI ON: Denver

END: AVAI LABLE

END: VAVAI LABI LI TY

BEG N: VAVAI LABI LI TY

ORGANI ZER: mai | t 0o: ber nar d@xanpl e. com

Ul D: 1852F9E1- EOAA- 4572- B4CA- ED1680A4DA40
DTSTAMP: 20111005T133225Z

DTSTART; TZI D=Aneri ca/ Montreal : 20111030T030000
BEGQ N: AVAI LABLE

U D: D27C421F- 16C2- 4ECB- 8352- C45CA352C72A
SUMVARY: Monday to Friday from9:00 to 17: 00
DTSTART; TZI D=Aneri ca/ Montreal : 20111030T090000
DTEND; TZI D=Aneri ca/ Montreal : 20111030T170000
RRULE: FREQ=V\EEKLY; BYDAY=MO, TU, VE, TH, FR
LOCATI ON: Mont r eal

END: AVAI LABLE

END: VAVAI LABI LI TY
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3.2. Busy Tinme Type
Property Nanme: BUSYTYPE
Purpose: This property specifies the default busy tinme type.
Val ue Type: TEXT

Property Paraneters: |ANA and nonstandard property paraneters can be
specified on this property.

Conformance: This property can be specified within "VAVAI LABI LI TY"
cal endar conponents.

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

busyt ype "BUSYTYPE" busytypeparam ":" busytypeval ue CRLF

busytypeparam = *(";" ot her-param

"BUSY" / "BUSY- UNAVAI LABLE" /

" BUSY- TENTATI VE" / iana-token / x-name
; Default is "BUSY-UNAVAI LABLE"

busyt ypeval ue

Description: This property is used to specify the default busy time
type. The values correspond to those used by the "FBTYPE"
paraneter used on a "FREEBUSY" property, with the exception that

the "FREE" value is not used in this property. |If not specified
on a conponent that allows this property, the default is "BUSY-
UNAVAI LABLE"

Example: The following is an exanple of this property:
BUSYTYPE: BUSY
4. Conbi ni ng VAVAI LABI LI TY Conponents

The "VAVAI LABI LI TY" conponent allows a cal endar user to describe
their availability over extended periods of tinme through the use of
recurrence patterns. This availability mght be relatively constant
fromyear to year.

However, there is usually sone degree of irregularity, as people take
vacations or perhaps spend a few weeks at a different office. For
that period of time there is a need to redefine their availability.
Rat her than nodify their existing availability, the "PRI ORI TY"
property allows new "VAVAI LABI LI TY" conponents to override others of
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| ower ordinal priority. Note that iCalendar [RFC5545] defines the
"PRIORI TY" property such that a value of 0 is undefined, 1 is the
hi ghest priority, and 9 is the | owest.

When conbi ni ng "VAVAI LABI LI TY" conponents, an absence of a "PRIORI TY"
property or a value of O inplies the lowest level of priority. Wen
two or nore VAVAILABILITY conponents overlap, and they have the sane
PRI ORI TY val ue, the overl apping busy tine type is deterni ned by the
follow ng order: BUSY > BUSY- UNAVAI LABLE > BUSY- TENTATIVE. That is,

i f one conponent has a BUSYTYPE set to BUSY and the other has
BUSYTYPE set to BUSY- UNAVAI LABLE, then the effective busy tine type
over the tine range that they overlap would be BUSY. It is up to the
creator of such conponents to ensure that conbining them produces a
consi stent and expected result.

To calculate the available tinme, order the intersecting
"VAVAI LABI LI TY" conponents by priority (the | owest to highest
"PRIORI TY" values are 0, 9, 8, 7, 6, 5 4, 3, 2, 1).

Step through the resulting list of "VAVAILABILITY" conponents. For
each, the time range covered by the "VAVAILABI LI TY" component is set
to busy and then portions of it defined by the "AVAI LABLE' conponents
in the "VAVAI LABI LI TY" conponent are set to free

Note that, if any "VAVAILABILITY" conponent conpletely covers the
date range of interest, then any lower priority "VAVAI LABI LI TY"
components can be ignored.

Typically, a calendar user’'s "default" availability (e.g., business
hours of Monday through Friday, 9:00 amto 5:00 pm) would use the

| owest level of priority: zero. Any overrides to the "default"” would
use hi gher levels as needed. To avoid having to keep readjusting the
"PRIORITY" property value when an override has to be "inserted"

bet ween two exi sting conponents, priority values SHOULD be "spaced
out" over the full range of values. The table belowillustrates this
via an exanple. The first row shows the priority range fromlowto
hi gh, the second row shows the corresponding "PRI ORI TY" property

val ue, and the third row shows whi ch "VAVAI LABI LI TY" conponent has
that priority. The "default” availability is created with priority
zero (shown as {a} in the table), then the first override created
with priority 5 (shown as {b} in the table), a subsequent
availability can be inserted between the two by using priority 7
(shown as {c} in the table), and another, taking precedence over al
existing ones, with priority 3 (shown as {d} in the table). As seen
in the table, additional "slots" are open for nore "VAVAILABILITY"
conponents to be added with other priorities if needed.
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5

R ome oo oo oo m - oo m - S +
| Low | I I I I I I I | High |
AR e P R R N +
l/ o |l9 |8 | 7 |6 | 5|4 | 3 ]2 | 1 |
R i oo oo N +
| {a} | I | {c} | | {b} | | {d} | I I
oo S e e oo +

Cal cul ati ng Free-Busy Time

This section describes how free-busy tine information for a cal endar
user is calculated in the presence of "VAVAILABILITY" cal endar
component s.

An i Cal endar "VFREEBUSY" conponent is used to convey "rolled-up”
free-busy tinme information for a cal endar user. This can be
generated as the result of an i TIP [ RFC5546] free-busy request or
t hrough sonme ot her nechanism (e.g., a Cal DAV cal endar-access
CALDAV: f r ee- busy- query REPOCRT).

VWhen one or nore "VAVAILABI LI TY" components are present and intersect
the tinme range for the free-busy request, first the available tine is
calculated, as outlined in Section 4. Once that is done, regular
"VEVENT" and "VFREEBUSY" components can be "overlaid" in the usua
way to block out tine.

An exanpl e procedure for this is as foll ows:

1. Initially mark the entire period of the free-busy request as
free.

2. For each "VAVAI LABI LI TY" conponent ordered by PRICRITY (|l owest to
hi ghest):

A. Determne if the "VAVAILABILITY" intersects the tinme range of
the free-busy request. If not, ignore it.

B. Determine if the "VAVAI LABILITY" is conpletely overridden by
a higher priority component. |If so, ignore it.

C. For the tinme period covered by the "VAVAI LABI LI TY" conponent,
mark tine in the free-busy request result set as busy, using
the busy tine type derived fromthe "BUSYTYPE" property in
the "VAVAI LABI LI TY" component.

D. Append the "VAVAILABI LI TY" conponent to a list of conponents
for further processing in step 3, if it has not been ignored.

Daboo & Dougl ass St andards Track [ Page 12]



RFC 7953 Cal endar Availability August 2016

3. For each "VAVAI LABI LI TY" component in the list resulting from
step 2, in order fromthe first itemto the last item

A.  For each "AVAI LABLE" conponent in the "VAVAILABILITY"
component :

i Expand all recurring instances, taking into account
overridden instances, ignoring instances or parts of
instances that fall outside of the free-busy request
time range or the tinme period specified by the
"VAVAI LABI LI TY" conponent.

ii. For each instance, mark the corresponding tine in the
free-busy request result set as free.

4. For each "VEVENT" or "VFREEBUSY" conponent, apply normal free-
busy processing within the free-busy request tinme range.

5.1. Exanpl es
In the exanples below, a table is used to represent tinme slots for
the period of a free-busy request. Each tine slot is two hours |ong.
The col um header represents the hours from mi dnight |ocal tine.
Each row bel ow the col um headers represents a step in the free-busy
result set determination, follow ng the procedure outlined above.
Each cell in the rows bel ow the col um header contains a single
character that represents the free-busy type for the correspondi ng
time period at the end of the process step represented by the row.
The characters in the row are:
F Represents "FREE" tine in that slot.
B Represents "BUSY" tine in that slot.
U Represents "BUSY- UNAVAI LABLE" tinme in that slot.
T Represents "BUSY- TENTATIVE" time in that slot.

| Represents data to be ignored in that slot (as per step 2.B
above) .

5.1.1. Sinple Exanple
Appendi x A shows the user’s calendar. This includes one
"VAVAI LABI LI TY" conponent giving available tinme within the requested

time range of 8:00 amto 6:00 pm together with one "VEVENT"
conponent representing a two hour neeting starting at 12:00 pm
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A free-busy request for Mnday, 6th Novenber 2011, midnight to
m dni ght in the Anerica/Mntreal tinme zone would be cal cul ated as
follows using the steps described above.

O S S
| Step| O | 2 | 4 | 6 | 8 | 10| 12| 14| 16| 18 | 20| 22

- S St
/1. | F | FF | F |FI|F|F|F|FI|F]|]F|F|[F
/2 |UV U]yl UuljJuj|]uUu]|]U|U]JU]U]|]U/|U/|
/3 |V |VU U |]VU|F|F|F|F|F]]U]JU/]U/|
I4-IUIUIUIUIFIFIBIFIFIUIUIUI
T g S SRS

5.1.2. Further Exanple

Appendi x B shows another way to represent the availability of the
travel i ng worker shown above. Here we represent their base
availability of Monday through Friday, 8:00 amto 6:00 pm each day
with a "VAVAI LABILITY" with default "PRIORITY" (there is no "DTEND'
property so that this availability is unbounded). For the week the
cal endar user is working in Denver (Cctober 23rd through Cctober
30th), we represent their availability with a "VAVAI LABI LI TY"
conmponent with priority 1, which overrides the base availability.
There is also a two hour neeting starting at 12: 00 pm (in the
Anerical/ Denver tine zone).

A free-busy request for Mnday, 24th Cctober 2011, mdnight to

m dnight in the Anerica/Mntreal tine zone, would be cal cul ated as
foll ows using the steps described above. Note that there is a two
hour offset in the in the available tinme, conpared to the previous
exanple, due to the two hour difference between the tine zone of the
free-busy request and the time zone of the user’s availability and
meeting. "2.P0" shows the base availability, and "2.P1" shows the

hi gher priority availability. "3.P1" only shows the higher priority
availability contributing to the overall free-busy since the default
availability is ignored (as per step 2.B described above).

Fommm - S S S S SO S S 8
| Step| O | 2 | 4 | 6 | 8 | 10| 12| 14| 16| 18| 20| 22 |
S S
| 1. | | F | F | F|F|F]|F|FI|F|F|F|F|
[ 22PO | I |0 |0 |0 U v v [t 0t 0t 0 1
| 2PL| U | U | U | U |U|U]|JU]|JU]|JU]JU]U]U|
| 33PL| U | U | U |U|U]|F|F|F|F|F|U/]U/|
| 4. v juljJu]l|]vVuyvulUul|F |F |BIIF]|F|]U][U/|
S S
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6

7

7

Use with i TIP

Thi s specification does not define how "VAVAI LABI LI TY" conponents are
used in scheduling nmessages sent using the i TIP [ RFC5546] protocol

It is expected that future specifications will define howiTIP
schedul i ng can make use of "VAVAILABILITY" conponents.

Cal DAV Ext ensi ons
1. Cal DAV Requirenents Overview

This section lists what functionality is required of a Cal DAV server,
whi ch supports "VAVAILABILITY" conponents in stored cal endar data. A
server:

0 MJST advertise support for "VAVAILABILITY" conponents in
CALDAV: support ed- cal endar - conponent - set properties on cal endars
that allow storing of such conponents;

0 MJST support CALDAV: free-busy-query REPORTs that aggregate the
informati on in any "VAVAI LABI LI TY" components in the cal endar
collections targeted by the request;

0 MJST support "VAVAILABILITY" conponents stored in a
CALDAV: cal endar-avail ability Web Di stributed Authoring and
Ver si oni ng (WebDAV) property on a Cal DAV schedul i ng | nbox
collection, if the Cal DAV cal endar - aut o-schedul e feature is
support ed;

0 MJST support iTIP [RFC5546] free-busy requests that aggregate the
information in any "VAVAI LABI LI TY" conponents in cal endar
collections that contribute to free-busy, or in any
"VAVAI LABI LI TY" conponents stored in the CALDAV: cal endar -
availability property on the Cal DAV scheduling I nbox collection of
the cal endar user targeted by the i TIP free-busy request, if the
Cal DAV cal endar - aut o-schedul e feature is avail abl e.

Processi ng of "VAVAILABILITY" components MJST conformto all the
requi renents Cal DAV i nposes on cal endar object resources (see
Section 4.1 of [RFC4791]).
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7.2. New Features in Cal DAV
7.2.1. Calendar Availability Support

A server supporting the features described in this docunent MJST
include "cal endar-availability" as a field in the DAV response header
froman OPTIONS request. A value of "calendar-availability" in the
DAV response header indicates to clients that the server supports al
the requirenents specified in this docunent.

7.2.1.1. Exanple: Using OPTIONS for the Discovery of Cal endar
Avail ability Support

>> Request <<

OPTI ONS / hone/ ber nard/ cal endars/ HTTP/ 1.1
Host: cal . exanpl e. com

>> Response <<

HTTP/ 1.1 200 OK
Al l ow. OPTIONS, GET, HEAD, POST, PUT, DELETE, TRACE, COPY, MOVE
Al | ow. PROPFI ND, PROPPATCH, LOCK, UNLOCK, REPORT, ACL
DAV: 1, 2, 3, access-control, cal endar-access,
cal endar-availability
Date: Fri, 11 Nov 2005 09: 32: 12 GMI
Content-Length: O

In this exanple, the OPTIONS nethod returns the val ue "cal endar-
availability" in the DAV response header to indicate that the
coll ection "/home/ bernard/cal endars/" supports the new features
defined in this specification.

7.2.2. Cal DAV Tine Range Queries

Section 9.9 of [RFC4791] describes how to specify time ranges to
limt the set of cal endar conponents returned by the server. This
specification extends [ RFC4791] to describe how to apply tine range
filtering to "VAVAILABILITY" conponents.

A "VAVAI LABI LI TY" conponent is said to overlap a given tinme range if
the condition for the correspondi ng conponent state specified in the
table belowis satisfied. The conditions depend on the presence of
the "DTSTART", "DTEND', and "DURATI ON' properties in the
"VAVAI LABI LI TY" conponent. Note that, as specified above, the
"DTEND' val ue MUST be a "DATE-TI ME' val ue equal to or after the
"DTSTART" value, if specified.
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7

7

T +
| VAVAI LABI LI TY has the DTSTART property? |
| o m o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo +
| | VAVAI LABI LI TY has the DTEND property? |
| | S .. +
| | | VAVAI LABI LI TY has the DURATI ON property? |
I N B e P EEE R +
| | | | Condition to eval uate |
T T +
| Y| Y| NJ| (start < DTEND AND end > DTSTART) |
T T o +
| Y] N| Y| (start < DTSTART+DURATION AND end > DTSTART) |
e e T s +
| Y| N| N| (end > DTSTART) |
T T +
| N|J Y| NJ| (start < DTEND) |
T T o +
| N|J] N| * | TRUE |
e e T s +

2.3. CALDAV: free-busy-query REPORT

A CALDAV: free- busy-query REPORT can be executed on a cal endar
collection that contains iCal endar "VAVAILABILITY" conponents. When
that occurs, the server MJST aggregate the information in any
"VAVAI LABI LI TY" conponents when generating the free-busy response, as
described in Section 5.

2.4. CALDAV: cal endar-availability Property
Nane: cal endar-availability
Nanespace: urn:ietf:parans: xn :ns: cal dav

Purpose: Defines a "VAVAILABILITY" conmponent that will be used in
calculating free-busy tinme when an i TIP free-busy request is
targeted at the cal endar user who owns the | nbox.

Conformance: This property MAY be protected and SHOULD NOT be
returned by a PROPFIND DAV: al | prop request. Support for this
property is REQU RED. The value of this property MJST be a valid
i Cal endar object containing only one "VAVAILABILITY" conponent,
and optionally, "VTIMEZONE' conponents - other i Cal endar
components MJUST NOT be present. "VTIMEZONE' conponents SHOULD NOT
be present if [RFC7809] is in effect. For nore conpl ex
availability scenarios, clients can store multiple "VAVAI LABI LI TY"
conponents in the cal endar user’s cal endar coll ections.
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Description: This property allows a user to specify their
availability by including an "VAVAI LABI LI TY" conponent in the
val ue of this property. |If present, the server MJST use this
"VAVAI LABI LI TY" conponent when determ ning free-busy information
as part of an i TIP free-busy request being handl ed by the server.

Definition:

<! ELEMENT cal endar-avail ability (#PCDATA) >
; Data value MJST be an i Cal endar object containing
;. "VAVAI LABI LI TY" or "VTI MEZONE" conponents.

Exanpl e:

<C: cal endar-avail ability xm ns: D="DAV: "

xm ns: C="urn:ietf:parans: xm : ns: cal dav"

>BEG N: VCALENDAR

CALSCALE: GREGORI AN

PRODI D: -/ / exanpl e. com /i Cal endar 2.0//EN
VERSI ON: 2. 0

BEG N: VAVAI LABI LI TY

Ul D: 9BADCLF6- OFC4- 44BF- AC3D- 993BEC8C962A
DTSTAMP: 20111005T1332252

DTSTART; TZI D=Aneri ca/ Mont real : 20111002T000000
BEG N: AVAI LABLE

Ul D: 6C9F69C3- BDA8- 424E- B2CB- 7012E796DDF7
SUMVARY: Monday to Friday from9:00 to 18: 00
DTSTART; TZI D=Areri ca/ Montreal : 20111002T090000
DTEND; TZI D=Aneri ca/ Montreal : 20111002T180000
RRULE: FREQ=VIEEKLY; BYDAY=MO, TU, ViEE, TH, FR

END: AVAI LABLE

END: VAVAI LABI LI TY

END: VCALENDAR

</ C. cal endar-avail ability>

7.2.5. i TIP Free-Busy Requests

The Cal DAV cal endar - aut o- schedul e feature (see Section 5 of

[ RFC6638]) includes a mechanismfor free-busy information to be
requested via the Cal DAV protocol. Any "VAVAI LABI LI TY" conponents in
any cal endar collections targeted during such a request MJST be
included as part of the calculation of the overall free-busy
information. In addition, the "VAVAILABILITY" conponent specified in
the CALDAV: cal endar-avail ability property on the owner’s |nbox MJST
al so be included in the free-busy cal culation. Processing of al

such "VAVAI LABI LI TY" conponents is done as per Section 5
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8.

Security Considerations

Cal cul ation of availability information, particularly with nultiple
overl apping tine ranges, can be conpl ex, and Cal DAV servers MJST
limt the conplexity of such data stored by a client.

An attacker able to "inject" availability information into a cal endar
user’s cal endar data could ensure that the user never appears free
for meetings or appears free at inappropriate tinmes. Cal endar
systens MJUST ensure that availability information for a cal endar user
can only be nodified by authorized users.

Security considerations in [ RFC5545], [RFC5546], [RFC4791],
[ RFC6638], and [ RFC7809] MJST al so be adhered to.

Privacy Consi derations

Free-busy and availability information can be used by attackers to

i nfer the whereabouts or overall |evel of "activity" of the
correspondi ng cal endar user. Any cal endar systemthat allows a user
to expose their free-busy and availability information MJUST limt
access to that information to only authorized users.

When "VAVAI LABI LI TY" conponents are sent to or shared with other

cal endar users, care has to be taken not to expose nore infornmation
than is needed by each recipient. For exanple, a business owner will
likely not want their customers to know where they m ght be or what
they might be doing, but fam |y nenbers mght be willing to expose
such information to each other. Thus, cal endaring systens all ow ng
"VAVAI LABI LI TY" conponents to be sent or shared to other cal endar
users MJST provide a way for nonessential properties to be renoved
(e.g., "SUWMMARY", "LOCATION', and "DESCRI PTI ON").

i Cal endar "VFREEBUSY" information generated from "VAVAI LABI LI TY"
conmponents MJUST NOT include information other than busy or free tine
periods. In particular, user specified property values such as

" SUMMARY", "LOCATI ON', and "DESCRI PTI ON' MJST NOT be copied into the
free-busy result data.

Privacy considerations in [ RFC5545], [RFC5546], [RFC4791], [RFC6638],
and [ RFC7809] MUST al so be adhered to.
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10. | ANA Consi derations
10.1. Conponent Registrations
Thi s docunent defines the followi ng new i Cal endar conmponents, which

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

T S R o e e e e e e e e oo o - +
| Conponent | Status | Reference |
oo S Fom e e e e a e e oo +
| VAVAILABILITY | Current | RFC 7953, Section 3.1 |
| AVAI LABLE | Current | RFC 7953, Section 3.1 |
o m e e e oo - B o e e e e e a oo +

10.2. Property Registrations

Thi s docunents defines the foll owi ng new i Cal endar properties, which
have been added to the registry defined in Section 8.3.2 of
[ RFC5545] :

TS R o e e e e e e oo oo oo +
| Property | Status | Reference |
S S e e e e e oo +
| BUSYTYPE | Current | RFC 7953, Section 3.2 |
Fomm oo - B o e e e e e a oo +
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Appendi x A. Exanpl e Cal endar #1

BEG N: VCALENDAR

CALSCALE: GREGORI AN

PRODI D: -/ / exanpl e. com /i Cal endar 2.0//EN
VERSI ON: 2. 0

BEG N: VEVENT

DTSTAMP: 20111113T044111Z

DTSTART; TZI D=Aneri ca/ Montreal : 20111106T120000
DURATI ON: PT2H

SUMVARY: Meet i ng

Ul D: 768CB0C2- 8642- 43F7- A6C4- F8BB04B829B4

END: VEVENT

BEG N: VAVAI LABI LI TY

Ul D: 452DFCA7- 3203- 4A3D- 9A9A- 99753A383B41
DTSTAMP: 20111005T1332252

DTSTART; TZI D=Areri ca/ Mont real : 20111002T000000
BEGQ N: AVAI LABLE

Ul D: 466D5C68- 5CAA- 4078- AF5D- 9C55EA9145D7
SUMVARY: Monday to Friday from8:00 to 18: 00
DTSTART; TZI D=Aneri ca/ Montreal : 20111002T080000
DTEND; TZI D=Aneri ca/ Montreal : 20111002T180000
RRULE: FREQ=WEEKLY; BYDAY=MO, TU, WE, TH, FR

END: AVAI LABLE

END: VAVAI LABI LI TY

END: VCALENDAR
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Appendi x B. Exanpl e Cal endar #2

BEG N: VCALENDAR

CALSCALE: GREGORI AN

PRODI D: -/ / exanpl e. com /i Cal endar 2.0//EN
VERSI ON: 2. 0

BEG N: VEVENT

DTSTAMP: 20111113T044111Z

DTSTART; TZI D=Aneri ca/ Denver:20111106T120000
DURATI ON: PT2H

SUMMARY: Lunch neeting in Denver

Ul D: 2346C09A- 42BF- 439E- 916C- FCB3AF869171
END: VEVENT

BEG N: VAVAI LABI LI TY

ORGANI ZER: mai | t o: ber nar d@xanpl e. com

Ul D: 627A87FA- E5F1- 43C0- B3B1- 567DA10F2A83
DTSTAMP: 20111005T1332252

DTSTART; TZI D=Aneri ca/ Mont real : 20111002T000000
BEG N: AVAI LABLE

Ul D: AB33E850- 892B- 43F6- 98B6- CL5A6BFC5D27
SUMVARY: Monday to Friday from9:00 to 17: 00
DTSTART; TZI D=Arreri ca/ Montreal : 20111002T080000
DTEND; TZI D=Aneri ca/ Montreal : 20111002T180000
RRULE: FREQ=VIEEKLY; BYDAY=MO, TU, Vi€, TH, FR
LOCATI ON: Mont r eal

END: AVAI LABLE

END: VAVAI LABI LI TY

BEG N: VAVAI LABI LI TY

ORGANI ZER: nai | t 0: ber nar d@xanpl e. com

U D. FO1411E3- 38B8- 4490- 8A1F- 0CCEC57A0943
DTSTAMP: 20111005T1332252Z

DTSTART; TZI D=Aneri ca/ Denver:20111023T000000
DTEND; TZI D=Aneri ca/ Denver: 20111030T000000
PRI ORI TY: 1

BEG N: AVAI LABLE

Ul D: A35AA091- 3846- 48ED- 96F6- 881E8A0DOA93
SUMVARY: Monday to Friday from9:00 to 17:00
DTSTART; TZI D=Aneri ca/ Denver:20111023T080000
DTEND; TZI D=Aneri cal/ Denver: 20111023T180000
RRULE: FREQ=WEEKLY; BYDAY=MO, TU, W\E, TH, FR
LOCATI ON: Denver

END: AVAI LABLE

END: VAVAI LABI LI TY

END: VCALENDAR
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