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Methods and systems for scheduling virtual meetings across
multiple geographic locations. In an example, the technol-
ogy relates to a method for scheduling a virtual meeting. The
method includes receiving configurations for location attri-
butes and cross-geographic preferences for a plurality of
users; storing the received configurations 1n a data storage;
receiving, from a meeting organizer client device, a request
for location attributes and cross-geographic preferences for
one or more attendees of a virtual meeting; accessing, from
the data storage, the requested location attributes and cross-
geographic preferences for the one or more attendees; gen-
crating, based on at least the requested location attributes
and cross-geographic preferences, a meeting time recoms-
mendation; and transmitting the accessed location attributes,
cross-geographic preferences, and the generated meeting

(22) Filed: May 27, 2022 time recommendation to the meeting organizer client device.
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EASING CROSS-GEO COLLABORATION
WITH INTELLIGENT SCHEDULING

BACKGROUND

[0001] Contferencing soitware applications (often referred
to as an “app’” or “apps’’) have become an essential tool for
maintaining personal connections and for communicating or
collaborating 1n a business environment. Virtual meetings,
which take place through the internet using conferencing
applications, are now common practice. It 1s also common
that virtual meetings take place between individuals in
different geographic locations, across widely disparate time
zones. A conferencing application may provide an interface
for a meeting organizer to schedule the meeting with attend-
ees using a virtual calendar or scheduling feature associated
with the conferencing app. In other examples, a separate
application may provide the calendar or scheduling feature
and 1nterface with the conferencing application to arrange
the virtual meeting.

[0002] It 1s with respect to this general technical environ-
ment that aspects of the present technology disclosed herein
have been contemplated. Furthermore, although a general
environment 1s discussed, 1t should be understood that the
examples described herein should not be limited to the
general environment identified herein.

SUMMARY

[0003] This summary 1s provided to introduce a selection
of concepts 1 a simplified form that are further described
below 1n the Detailed Description. This summary 1s not
intended to 1dentify key features or essential features of the
claimed subject matter, nor 1s 1t intended to be used as an aid
in determining the scope of the claamed subject matter.

[0004] Cross-geographic scheduling technology that
improves scheduling of virtual meetings across disparate
time zones while conserving and reducing computing costs
associated with rescheduling and/or hosting multiple virtual
meetings 1s disclosed. The technology allows for sharing
location-based meeting preferences, as well as time zone and
other location attributes, through unique systems that allow
for live previews of attendees’ calendars based on their
respective time zones and even the times zones of those with
whom they Irequently collaborate. For example, in situa-
tions where individuals regularly collaborate with attendees
in particular time zones, there may be a preference to set
aside specific periods of the day for such collaborations,
even 1f those periods are outside normal business hours. An
attendee may choose to share these preferences with meeting
organizers. Additionally or alternatively, an attendee may
wish to automatically alert a meeting organizer that a
proposed meeting time would occur outside of the attendee’s
normal business or waking hours in their respective time
zones. With the new cross-geographic data signals available
for scheduling, meetings are able to be more efliciently
scheduled, which results in fewer meetings being canceled
and fewer computing resources being wasted to hold such
virtual meetings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The following drawing figures, which form a part
of this application, are illustrative of aspects of systems and
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methods described below and are not meant to limit the
scope of the disclosure 1n any manner, which scope shall be
based on the claims.

[0006] FIG. 1 depicts an example scheduling user inter-
face.

[0007] FIG. 2 depicts another example scheduling user
intertace.

[0008] FIG. 3 depicts a user interface for setting cross-

geographic settings.
[0009] FIG. 4 depicts a calendar preview user interface
with time zones based on the cross-geographic settings.

[0010] FIG. S depicts an example meeting creating user
interface.
[0011] FIG. 6 depicts an example system ol computing

devices 1n different time zones.

[0012] FIG. 7 depicts an example system for facilitating
cross-geographic scheduling.

[0013] FIG. 8 depicts an example method for cross-geo-
graphic scheduling.

[0014] FIG. 9 depicts an example method for cross-geo-
graphic scheduling.

[0015] FIG. 10 1s a block diagram illustrating example
physical components of a computing device with which
aspects of the technology may be practiced.

[0016] FIGS. 11A and 11B are simplified block diagrams
of a mobile computing device with which aspects of the
present technology may be practiced.

DETAILED DESCRIPTION

[0017] Both business and personal communications
increasingly rely on the use of conferencing applications to
connect 1ndividuals and groups. These applications allow
their users to conduct virtual meetings with one another via
audio or video connections through the internet. Users of the
conferencing application maintain a virtual calendar that
allows them to indicate blocks of time that are available for
virtual meetings or that are otherwise occupied. The virtual
calendar may be inherent to the conferencing application or
may be mtegrated into a separate application that interfaces
with the conferencing application. Users typically make
their virtual calendar visible to other individuals who are
using a compatible virtual calendar (a process commonly
referred to as “sharing”). For example, 1n a business envi-
ronment, employees of a company maintain and share
virtual calendars within the organization to facilitate meet-
ing scheduling or to generally indicate availability of dii-
ferent users. In such an environment, a user may also choose
to indicate additional times of the day or week that are not
available for virtual meetings, such as weekends, holidays,
vacations, or periods of the day that are outside of normal
business hours.

[0018] o arrange the virtual meeting, a meeting organizer
uses the shared virtual calendar within the conferencing (or
an associated app) to select a meeting time that 1s commonly
available for the attendees. One example of such a tool to
facilitate scheduling i1s the Scheduling Assistant that is
available 1n the OUTLOOK communications application
from the Microsoft Corporation. The scheduling process,
however, may become significantly challenged when attend-
ces live and work 1n widely disparate geographic locations,
where time zone diflerences complicate the selection of an
agreeable meeting time. For example, a business meeting
scheduled at 9 am Pacific Standard Time (at the beginning
of the work day), would occur at 5 pm for attendees 1n the
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United Kingdom (at the end of their work day). Thus, there
are very limited time intervals for meetings to be scheduled
between these two locations during what would be consid-
ered normal business hours in both locations. Even larger
time zone disparities may exist between attendees, where
potential meeting times may extend beyond normal waking,
hours. These types of situations may arise 1n both business
and personal circumstances and can be diflicult for a meeting
organizer to resolve. Indeed, recent studies have determined
at least 4 hours a week are wasted just 1n scheduling and
rescheduling meetings. This additional time 1s the result of
technical limitations of the presently available technologies
that do not provide, or have access to, suflicient signals or
data to allow for etlicient scheduling. Such limitations result
in substantial network and computing resources being
wasted by transmitting multiple messages and hosting meet-
ings that may need to be rescheduled or duplicated.

[0019] The present disclosure introduces a set of related
teatures that reduce the computing burden required to sched-
ule meetings across geographic locations (herein referred to
as “cross-geographic” collaboration) by improving schedul-
ing technology. Unlike in-person meetings that are neces-
sarily required to all be in the same time zone, virtual
meetings have the ability to span many time zones through-
out the world. As described below, these improved features
allow users to share location-based meeting preferences, as
well as time zone and other location attributes, through
unique systems that allow for live previews of attendees’
calendars based on their respective time zones and even the
times zones of those with whom they frequently collaborate.
For example, in situations where individuals regularly col-
laborate with attendees in particular time zones, there may
be a preference to set aside specific periods of the day for
such collaborations, even i1 those periods are outside normal
business hours. An attendee may choose to share these
preferences with meeting organizers. Additionally or alter-
natively, an attendee may wish to automatically alert a
meeting organizer that a proposed meeting time would occur
outside of the attendee’s normal business or waking hours 1n
their respective time zones. With the new cross-geographic
data signals available for scheduling, meetings are able to be
more elliciently scheduled, which results in fewer meetings
being canceled and fewer computing resources being wasted
to hold such virtual meetings.

[0020] FIG. 1 depicts an example scheduling user inter-
tace 100. The scheduling interface 100 may be presented to
a user that 1s attempting to schedule a virtual meeting. The
user that 1s scheduling the virtual meeting may be referred
to as the meeting organizer. The scheduling interface 100
includes an attendee pane 102 that includes multiple
attendee 1ndicators 106-112 that represent the different
attendees that have been added to the meeting that 1s being
scheduled. More specifically, the attendee pane includes a
first attendee 1ndicator 106, a second attendee indicator 108,
a third attendee indicator 110, and a fourth attendee indicator
112. The first attendee indicator 106 may represent the
meeting organizer (e.g., the user to whom the scheduling
interface 1s being presented). While only four attendee
indicators 106-112 are shown in the example depicted,
greater or fewer attendee indicators may be included where
a greater or fewer number of attendees have been added to
the virtual meeting being scheduled.

[0021] The scheduling interface 100 may also include
attendee time zone indicators 114. There may be an indi-
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vidual attendee time zone indicator 114 for each of the
attendees, and the respective attendee time zone indicators
114 may be displayed adjacent the respective attendee
indicator to indicate the time zone of the respective attendee.
For instance, a first time zone indicator 114 1s adjacent to the
first attendee indicator 106 and indicates that the first
attendee 1s 1n the Pacific Standard Time (PST) time zone. A
second time zone indicator 114 1s adjacent to the second
attendee indicator 108 and 1ndicates that the second attendee
1s 1n a Brazilian time zone. Additional time zone indicators
114 are also displayed for the third attendee indicator 110
and the fourth attendee indicator 112 to indicate the time
zones of the third and fourth attendees, respectively. In the
example depicted, the attendee time zone indicators 114 are
displayed 1in the attendee pane 102, but in other examples the
attendee time zone 1ndicators 114 may be displayed in other
portions of the example scheduling user interface 100 where
the attendee time zone indicators 114 still connote the
individual time zones for each attendee.

[0022] The time zone indicators 114 may also update to
show local time for each attendee of the time selected for the
meeting. In the example depicted, the current time selected
for the meeting 1s 8 AM PST. Accordingly, because the
example scheduling user interface 100 1s being presented to
the meeting organizer, which 1s represented by the first
attendee 1ndicator 106, the corresponding 1ndividual
attendee time zone 1indicator 114 indicates 8 AM PST, which
1s the local time for the meeting organizer. The remaining
attendee time zone 1ndicators 114 are updated to the corre-
sponding local time for the other attendees for the selected
meeting time. For instance, the individual attendee time
zone 1ndicator 114 for the second attendee indicator 108
reflects 12 PM Brazil time, which would be the local time for
the second attendee for the scheduled meeting time. Simi-
larly, the individual attendee time zone indicator 114 for the
third attendee indicator 110 1s updated to indicate that the
local time for the third attendee would 16:00 (e.g., 4 PM) 1n
the United Kingdom. Accordingly, the meeting organizer 1s
readily presented with information about what the local time
would be for each attendee at the scheduled time of the
meeting. From that presentation, the meeting organizer 1s
able to readily discern whether the scheduled meeting time
would be significantly inconvenient for one or more the
attendees, such as 1f the meeting would be 1n the middle of
the night for one or more of the attendees.

[0023] The example scheduling user intertace 100 also
includes a scheduling pane 104 with a calendar grid. The
calendar grnid includes a row 116 for each of the attendee
indicators 106-112. Each row indicates availability for the
respective attendee. Above the calendar grid 1s a date header
128 (e.g., Monday, Mar. 28, 2022), which indicates the
selected date for the virtual meeting, and a time indication
row 117. The time indication row 117 indicates a time slot
for each column 1n the calendar grid. The times listed 1n the
time indication row are in the time zone of the meeting

organizer (€.g., the time zone of the first attendee indicator
106).

[0024] Portions of each of row 116 (e.g., each cell of the
row) may be filled with different indicia (such as colors,
cross-hatching, etc.) to indicate the status of the respective
attendee’s calendar at the corresponding time. For instance,
in some scheduling systems, these indicia may include a
“busy” or “free” indicator, where the busy indicator 1s a
filled cell and a free indicator 1s an unfilled cell. The present
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technology may retain such indicia as well as new additional
indicia based on the time zone(s) of the attendees. For
example, some cells may be filled with a non-working or a
non-waking indicator 118 that indicates the respective block
of time 1s unavailable for the attendee because 1t 1s outside
of the working or even waking hours of the attendee in his
or her time zone. A working time 1ndicator 124 may also be
provided in cells to indicate the working hours for the
attendee 1n the attendee’s local time zone. A stretch time
indicator 120 may also be provided in cells to indicate a
stretch time for the attendee that 1s between the non-waking
hours and the working hours for the attendee. Accordingly,
in some examples, every time block/cell 1n each attendee
row 116 1s filled with a non-waking indicator 118, a stretch
time 1mndicator 120, or working time indicator 124. The time
blocks/cells may also be filled with a scheduled or busy
indicator 122 that indicates that a meeting has been sched-
uled for that attendee at the corresponding block of time.

[0025] As can be seen from the example depicted, the
blocks of working time, non-waking time, and stretch time
are shifted for each of the attendees based on their respective
locations around the world. For example, the first attendee
has stretch time from 8:30 AM to 9:00 AM PST and again
from 6-6:30 PM PST. The third attendee has stretch time
from 12:30 AM to 1:00 AM PST and from 10:00 AM to
10:30 AM PST. The fourth attendee has stretch time from
8:00 AM to 8:30 AM. The duration of the stretch time may
be based on a default value such as 30 minutes or 60
minutes. In other examples, the duration of the stretch time
may be based on an individual user setting or based on the
location of the particular attendee. For instance, in the
Pacific Time Zone, the morning stretch time may be longer,
and 1n the Fastern Time Zone the eveming stretch time may
be longer.

[0026] The calendar grid may also include a selected time
indicator 126, that indicate the time that has been selected
for the meeting. In the example depicted, the time that has
been selected 1s 8:00 AM to 8:30 AM PST. Based on the
visual indicators displayed on the example scheduling user
interface 100, the meeting organizer 1s able to see that the
proposed time for the meeting 1s 1n stretch time for the first
and fourth attendee and in working hours for the second and
third attendees. Accordingly, while the proposed time for the
meeting 1s not within working hours for all attendees, the
proposed time 1s at least within waking hours for all the
attendees, which makes the proposed time more reasonable
for all attendees and more likely to be accepted. Without the
indicia discussed herein, a meeting organizer would be
unable to discern such global availability for the attendees
without the wuse of significant additional computing
resources, such as time zone websites and additional com-
munications to determine the locations of each of the
attendees.

[0027] The scheduling pane 104 includes additional navi-
gation features to further assist a meeting organizer in
selecting a meeting time. For example, the scheduling pane
104 includes a meeting date header 128, which indicates the
day of the week for the proposed meeting, 1n addition to the
date. In some examples, there may be no acceptable meeting
time available on a particular day. The scheduling pane 104
may include a date scroll feature 132 that allows the meeting,
organizer to view potential meeting times on a different day.
The date scroll feature 132 may be configurable to advance
through days of the week or through larger epochs of time,
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such as full weeks. A horizontal scroll feature 130 may be
necessary in order to visualize earlier or later periods of the
day. For instance, the example depicted 1n FIG. 1 does not
show attendee availability beyond 7:00 PM PST. The hori-
zontal scroll feature 130 may be used to bring later times of
the day into view from the right side of the scheduling pane
104 or earlier times of the day into view from the left side
of the scheduling pane 104. A horizontal scroll feature 130
may not be necessary in examples where a larger view of the
scheduling interface 100 1s possible. For example, the meet-
ing organizer’s device may provide a display that 1s adequate
for viewing the tull 24-hour span of a day.

[0028] FIG. 2 depicts another example of a scheduling
user interface 200. In this example, an attendee pane 202 and
scheduling pane 204 are shown embedded within a virtual
calendar feature 212 of another application. The scheduling
interface 200 depicted in FIG. 2 1s for a collaboration
application, similar to the TEAMS collaboration or commu-
nication app ifrom the Microsoit Corporation of Redmond,
Washington. In other examples, the scheduling interface 200
may be incorporated mto different types of applications,
such as email applications, calendaring applications, or other
types of applications that may be used for scheduling virtual
meetings. The scheduling interface 200 may include a
feature menu bar 262 that presents a plurality of functions of
the application. The virtual calendar may be selected via a
calendar option 212.

[0029] Similar to FIG. 1, the scheduling interface 200 of
FIG. 2 includes an attendee pane 202 that includes multiple
attendee indicators 206-210 that represent the different
attendees that have been added to the meeting being sched-
uled. The first attendee indicator 206 may represent the
meeting orgamzer (e.g., the user to whom the scheduling
interface 1s being presented). While only three attendee
indicators 206-210 are shown in the example depicted,
greater or fewer attendee indicators may be included where
a greater or fewer number of attendees have been added to
the virtual meeting being scheduled. The scheduling inter-
face 200 may also include attendee time zone indicators 214.
There may be an individual attendee time zone indicator 214
for each of the attendees, and the respective attendee time
zone 1dicators 214 may be displayed adjacent the respec-
tive attendee indicator 206-210 to mdicate the time zone of
the respective attendee.

[0030] The attendee pane 202 may allow for the display of
attendees 206-210 to be controllable by way of a required
attendee expansion menu 252 or similar feature which
minimizes the view of attendees. The attendee pane 202 may
include additional attendance features that can be configured
by the meeting orgamizer. For instance, the meeting orga-
nizer may wish to mclude “optional attendees™ whose atten-
dance 1s not strictly required for the purpose of the meeting,
but who may wish to be given the option of attending. The
virtual calendar feature 212 may allow for the inclusion of
optional attendees by way of an optional attendee expansion
menu 216 or similar feature. Similar to the required attendee
expansion menu 252, an optional attendee expansion menu
216 allows the meeting organizer to add these optional
attendees, view attendee time zones 214, and view attendee
availability and cross-geographic meeting preferences, as
described in further detail below.

[0031] The attendee pane 202 may also include a feature
for setting meeting locations. For example, a meeting loca-
tion expansion menu 272, or similar feature, may be used to
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add or view physical meeting attendance locations. This type
of feature may be integrated into the conference room
reservation system ol a business, where employees may
reserve conference rooms located on the premises of the
business. In examples where physical locations may repre-
sent reservable conference rooms, the meeting location
expansion menu 272 may allow the meeting organizer to
view time zone mformation and availability of these rooms
on the calendar grid and reserve the rooms for attendees 1n
their respective time zones. For example, a meeting orga-
nizer located in the Pacific Time Zone in the US, may
reserve a conference room 1n the UK for coworkers attend-
ing the meeting from that location. In other examples, the
meeting organizer may not be required to reserve or specily
physical locations, or the meeting may be solely virtual
meeting.

[0032] Similar to FIG. 1, the scheduling pane 204 depicted
in FIG. 2 includes a meeting date header 228, which
indicates the day of the week for the proposed meeting, 1n
addition to the date. The scheduling pane 204 includes a time
indication row 217, which indicates a status of a correspond-
ing time slot for each column in the calendar grid. The
scheduling pane may also include a contlict indication row
or indicator 264, which aggregates and displays meeting
attendee contlicts from the rows of the calendar grid and
may help the meeting organizer quickly 1dentily commonly
available meeting times. In the example depicted in FIG. 2,
the attendees have openings 1n the 4 PM-5 PM PST time slot
(16:00-17:00), as indicated by the opening in the hashed
region.

[0033] The calendar grid displays additional contextual
details to assist the meeting organizer 1n 1dentifying accept-
able cross-geographic meeting times. Meeting availability
indicia are provided in the form of a busy indicator 222, a
working time indicator 224, a non-waking indicator 218, and
a stretch time indicator 220. In other examples, the avail-
ability indicia may include different types of availability
status, or may include a greater or fewer indicators of
meeting availability. A selected time 1indicator 226 highlights
the time that has been selected for the meeting. The times
displayed 1n the attendee time zones 214 may be updated to
indicate the local time for each attendee, 1n his or her time
zone, corresponding to the selected time indicator 226.

[0034] The scheduling interface 200 may also include a
meeting time preferences legend 266, which helps the meet-
ing organizer interpret the availability indicia. The meeting
time preferences legend 266 may be selectively displayed
and removed from display. In the present example, the
meeting time preferences legend 266 includes a working
time label 240, a stretch time label 242, and a non-waking,
label 244. These labels correspond to the indicators dis-
played on the calendar grnid. While the meeting time pret-
erences legend 266 depicted 1n this example includes spe-
cific time perniods associated with each label (e.g., 8:00
AM-35:00 PM for the working time label 240), in other
examples, the labels may not include a specific time period
that 1s applicable to all users. As described below, the
technology may include a feature that allows each user to
define a preferred period of time to associate with each
availability indicator. For instance, each user may define his
or her stretch time or do not schedule time (e.g., no working
hours). Thus, the meeting time preferences legend 266 may
not display a single time period associated with each label.
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[0035] The scheduling pane 204 may also include a meet-
ing time recommendation indicator 221 that indicates a best
block of time to schedule the meeting based on the various
time zones and calendars of the attendees 1n the attendee list.
The meeting time recommendation indicator 221 may be a
border or {ill of the block(s) of time 1n the calendar grid that
indicates the determined best block of time. The best block
of time determination may be based on a set of logic,
heuristics, and/or machine learning models that may be
executed locally be the device operating the communication
application or 1n a cloud-based environment. Details of such
decision logic are described in further detail below. In
examples where such a feature 1s enabled, a meeting time
recommendation label 246 may be displayed in the meeting
time preferences legend 266.

[0036] The scheduling interface 200 also includes features
that are generally associated with the configuration or dis-
play of time zone related preferences or signals. Within the
meeting date/time selection ribbon 250 1s a view overlap-
ping time zone selector 258, which allows the organizer to
toggle the display of attendee time zone information on or
ofl. There may also be a view local working hours selector
274, which allows the meeting organizer to view the his or
her own working hours preferences 1n conjunction with the
location-based preference of the attendees. The meeting
date/time selection ribbon 250 may include meeting sched-
uling features such as meeting start date 230, meeting start
time 232, meeting end date 234, and meeting end time 236.
These features are displayed to the meeting organizer in the
meeting orgamzer’s local time, with associated cross-geo-
graphic times being displayed to the meeting organizer via
the attendee time zones 214, as described above.

[0037] The scheduling interface 200 may also provide
additional meeting configuration options, through a meeting
options ribbon 248. One such option that 1s particularly
relevant to the present technology 1s a time zone selector
268, which allows the meeting organizer to set his or her
local time zone. The scheduling interface 200 may provide
still further meeting configuration options, accessible
through a meeting details selector 254, in addition the those
described above, which may be associated with a scheduling
assistant selector 256. Once the meeting 1s configured to the
preferences of the meeting organizer, a send button 270 may
be selected to transmit or disseminate the meeting 1invitation.

[0038] The scheduling interface 200 depicted in FIG. 2 1s

intended to illustrate one example of how cross-geographic
meeting information and preferences are displayed to a
meeting organizer. The example depicted 1n FIG. 2, how-
ever, 15 merely one example of such functionality, and other
examples are also contemplated.

[0039] FIG. 3 depicts a cross-geographic user interface
300 for setting cross-geographic preferences. The cross-
geographic user interface 300 1s displayed to a particular
user and allows for location attributes and cross-geographic
preferences for that user to be set. One or more geography-
based signals or data structures regarding the users cross-
geographic preferences may then be generated and used for
scheduling or calendaring.

[0040] The cross-geographic user interface 300 may be
integrated within a conferencing applications or other types
of communication or scheduling applications, as discussed
herein. The cross-geographic user interface 300 includes a
settings pane 302, which may contain a data privacy settings
tab 304, or functionally similar feature, for setting shared-
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data preferences. A cross-geographic preferences pane 306,
which 1s associated with the data privacy settings tab 304,
may contain a plurality of location-based user preferences
that may be configured for later sharing and communication
to other users that may be scheduling a meeting. For
example, the cross-geographic preferences pane 306 may
include a current location selector 308, from which the
user’s current location may be selected from a pre-defined
list of locations. Additionally or alternatively, the current
location selector 308 may include a text-based 1nput for the
user to enter his or her current location via physical or virtual
keyboard. The current location selector 308 1s used to
generate a time zone signal for the user. That time zone
signal may be shared with other users and visualized, for
example, as an attendee time zone 214 1n a meeting orga-
nizer’s attendee pane 202.

[0041] The cross-geographic preferences pane 306 may
provide options for setting future locations. For instance, 1
the user knows that he or she will be 1n a different location
for a period of time 1n the future, the user may set that
different location for the corresponding time period. The
time zone signal that 1s generated for the user may then be
altered over the set time period. Once the time period has
concluded, the time zone signal for the user defaults back to
the current location set in current location selector 308. In
the example, depicted a future location toggle option 318 1s
displayed 1n the cross-geographic preferences pane 306.
When the future location toggle option 318 1s selected, a
tuture location input element 320, a future location start date
input element 322, and a future location end date input
clement 324 may be displayed to allow a user to configure
his or her future location. The time zone signal may be
considered a location attribute for the user.

[0042] The cross-geographic preferences pane 306 may
include a plurality of cross-geographic locations, such as a
first cross-geographic team location mput element 310, a
second cross-geographic team location mput element 312,
and a third cross-geographic location input element 314.
These cross-geographic team locations 310-314 correspond
to specific time zones where people with whom the user
frequently works reside. For instance, the user may fre-
quently interact with, and attend virtual meetings with,
teams that are located across the globe. As should be
appreciated, some times of the day for a user work better for
scheduling meetings with people 1n certain time zones. For
istance, for a user 1n the Pacific Time zone, time later in the
day or early evening may be better for scheduling meetings
with people 1n China, whereas time earlier in the day may be
better for scheduling meetings with people in New York. The
present technology utilizes the mputs into the cross-geo-
graphic team location elements to generate additional cross-
geographic signals that help generate recommended sched-
uling times that accounts for blocks of time that may be best
used for different attendees across the globe. For instance,
the conferencing application, virtual calendar, or related
scheduling feature may use these location-based time zone
preferences to automatically reserve, or weight, portions of
that attendee’s daily schedule for virtual meetings with these
cross-geographic locations 310-314.

[0043] Inthe example depicted, the user has indicated that
the user frequently works with people from China, India,
and Norway, which all are 1n quite different time zones.
Continuing with the depicted example, a prospective

attendee located 1n the Pacific time zone (PST) in the Unmited
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States (e.g., Redmond, WA) may frequently collaborate with
colleagues located in Norway (PST 49 hrs.). The present
technology may use the third cross-geographic location 314
to automatically reserve, or weight, the 8 AM to 10 AM time
period 1n the attendee’s virtual calendar for meetings with
colleagues located 1n Norway. This time period may appear
as “busy,” “tentative,” or as “stretch time,” or as a prioritized
time slot to meeting organizers located outside of Norway,
who are attempting to schedule a potentially competing
meeting with the attendee. In other examples, a different
indicator (other than busy, tentative, free, or stretch time)
may be indicated on the user’s calendar or respective row of
a calendar grid view that indicates the 8-10 AM time slot 1s
preferred for meetings with those 1n Norway (or in the same
time zone as Norway). For meeting organizers located in
Norway, however, this time period may appear as “avail-
able” or as “stretch time” for the attendee. Accordingly,
based on the location or time zone of the meeting organizer,
the indicators for the row of the user 1n the calendar grid may
appear differently. Similar to the current location selector
308, the cross-geographic locations 310-314 may be imple-
mented as pre-defined lists of locations, or the locations may
be text-based inputs from the user. The cross-geographic
preferences pane 306 may also provide an additional loca-
tion entry option 316, with which a user may specily
additional cross-geographic locations for reserving meetings
times.

[0044] A selectable option 326 may also be provided to
allow for the user to select whether the user desires to share
his or her cross-geographic signals or preferences and/or the
location attributes. When toggled “on”, the cross-geographic
signals generated from the cross-geographic preferences
provided by the user are shared with others that attempt to
schedule a meeting with the user. Such a feature allows for
additional privacy controls for the user. Additionally or
alternatively, further levels of details may also be selectable
or configurable to allow the user to set how many details of
the preferences are shared and to which persons those details
are shared. For istance, the user may be able to indicate that
such signals should only be shared with certain users or
persons within the user’s organization.

[0045] The cross-geographic preferences pane 306 may
also 1nclude a geographic reminder section, including send-
message option 330. When the send-message option 330 1s
selected or toggled “on,” a reminder message 1s displayed to
meeting orgamizers that attempt to schedule a meeting with
the user outside of working or waking hours of the user in
the user’s time zone. A message customization input element
332 may be provided to allow the user to customize the
message that 1s provided. An example display of such a
message 1s shown i FIG. 5 and discussed below with
respect to FIG. 5.

[0046] In addition to virtual meeting scheduling, the con-
figured reminder message may be sent when a communica-
tion message 1s being draited to the corresponding user
outside of that user’s working hours. For example, 11 the
“To” line of an e-mail 1s populated with a contact or user, a
query of that user’s location attributes may be performed. If
the message would be sent after work hours of that user in
the user’s local time, the reminder message may be dis-
played within the e-mail drafting interface. Similarly, chat-
based messaging in collaboration applications, such as the
TEAMS application, may similarly trigger such reminder
messages. For mnstance, if a chat-based message 1s being
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drafted to another user, the reminder message may be
displayed 11 the message would be recerved after working
hours 1n the recipient’s local time.

[0047] FIG. 4 depicts a calendar preview user interface
402 with time zones based on the cross-geographic settings.
The calendar preview user interface 402 1s presented to a
user who 1s 1n the role of a meeting organizer attempting to
schedule a meeting with another user named Fred Doe. The
meeting organizer has added Fred Doe as an attendee to the
meeting. Fred Doe has previously configured his cross-
geographic team location preferences to indicate that he
frequently works with teams 1n the following time zones (1)
IST/UTC+35:30, (2) EST/UTC-08:00, and (3) AEST/UTC+
10:00. Based on Fred’s cross-geographic team location
preferences, the present technology determines the most
likely blocks of time for which Fred should (or would most
likely) schedule meetings with team members from those
three time zones. Such determinations or decisions may be
made based on heuristics or machine-learning models. In
any case, the decision logic or models may be updated based
on monitored interactions and calendaring activities, as
discussed further herein. The priority blocks of times may
also be manually adjusted or configured by the user in some
examples.

[0048] The calendar preview user interface 402 may be
selectively activated through a selection of a corresponding
user interface element 1 a meeting scheduling user inter-
face. When activated, the calendar preview user interface
402 displays a calendar view 406 showing hours for a
selected day of the potential meeting. The calendar view 406
1s presented in the time zone of the meeting organizer (e.g.,
the user viewing the calendar preview user interface 402).
Blocks of time are indicated based on Fred Doe’s current
time zone (or scheduled time zone for the day of the
potential meeting) and Fred Doe’s cross-geographic prefer-
ences. In the example depicted, a first geographic priority
indicator 408 over a first block of time, a second geographic
priority indicator 410 over a second block of time, and a
third geographic priority indicator 412 over a third block of
time are displayed. Each of the geographic priornty indica-
tors 408-412 indicate different blocks of time that should be
prioritized for meetings with people 1n certain time zones.
The geographic priority indicators may also display which
time zone 1s prioritized for the indicated block of time. For
example, the first geographic priority indicator 408 states
that the time block of 8-10 AM 1s best 11 most attendees are
in IST/UTC+5:30. The second geographic priorty indicator
410 states that the time block of 10 AM-12 PM 1is best 1f
most attendees are in EST/UTC-08:00. The third geographic
priority indicator 412 states that the block of time from 3-5
PM 1s best if most attendees are in AEST/UTC+10:00.

[0049] The calendar preview interface 402 may also pro-
vide a best-time recommendation 404 for a time for the
meeting. The best-time recommendation 404 1s based on the
cross-geographic preferences of the set attendee(s) (Fred
Doe 1n this example) and the time zone of the meeting
organizer (e.g., the user scheduling the meeting).

[0050] FIG. 5 depicts an example meeting creation user
interface 500. The meeting creation user interface 500 may
be presented to the user when the user 1s attempting to
schedule a meeting. The meeting creation user 1interface 500
includes a meeting title input element 502, an attendee 1input
clement 504, a repeating meeting option 312, a location
iput element 514, a virtual meeting selection option 516,
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and a message body 518. The title for the meeting may be
edited via the meeting title input element 502. Attendees for
the meeting may be added or removed via the attendee input
clement 504. In the example depicted, a first attendee (Akiko
Fumiko) and second attendee (Helga Svenson) have been
added to the meeting, as represented by a first attendee
indicator 508 and a second attendee indicator 510.

[0051] When the attendee(s) are added to the meeting, the
conferencing application (or other corresponding applica-
tion) retrieves the calendaring signals for the added attend-
ees. The calendaring signals may include the calendar avail-
ability for the attendee(s) as well as the location attributes
(e.g., time zone signal) and the cross-geographic preference
signal(s) for the attendee(s). If one or more of the attendees
have selected the send-message option 330 or set a reminder
message, that message or signal 1s also retrieved by the
conferencing application. A comparison 1s then made
between the working hours of the attendee(s) in the time
zone of the attendee(s) and the current proposed time for the
meeting. If the proposed time for the meeting 1s outside of
the working hours of the attendee(s) 1n their time zone, a
time zone reminder message 506 1s displayed 1n the meeting
creation user interface 500. The time zone reminder message
506 indicates that the proposed time for the meeting 1is
outside the working hours of one or more of the attendees’
working hours in their local time zone. The time zone
reminder message 506 may 1ndicate which of the attendees
1s aflected by the proposed time of the meeting being outside
working hours. In some examples, an alternative time may
also be automatically generated and displayed 1n the time
zone reminder message 506. By displaying the time zone
reminder message 506, the meeting organizer 1s less likely
to schedule a meeting that will need to be rescheduled due
to one or more of the attendees not being able to attend. As

such, computing resources associated with rescheduling the
meeting and/or holding multiple meetings are conserved.

[0052] Additionally or alternatively, the reminder message
may indicate that a proposed time for the meeting 1s 1n a time
that 1s reserved or prioritized for working with specific time
zones, such as the geographic priority indicators or blocks
discussed above. Accordingly, a meeting organizer may be
able to determine whether the meeting 1s appropriate for a
particular time based on the time zones of the attendees of
the meeting.

[0053] FIG. 6 depicts an example system 600 of comput-
ing devices in diflerent time zones. The example system 600
includes a plurality of different users and computing devices
within a first organization or enterprise network 602 or
federated set of computing devices and another plurality of
different users and computing devices within a second
organization or enterprise network 624 or federated set of
computing devices. In the example system, six difierent
computing devices associated with six different users are
represented. The six computing devices are distributed
across four different time zones. For instance, a meeting
organizer computing device 612 and an Attendee Al com-
puting device 614 are locating in first time zone (Time Zone
A). The meeting organizer device 612 and the Attendee Al
computing device 614 may be located in the same geo-
graphic location and may be part of a first local area network
604. An Attendee B1 computing device 614 1s located 1n a
second time zone (Time Zone B) and 1n a second local area
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network 606. An Attendee C1 computing device 618 1s
located 1n a third time zone (Time Zone C) and 1n a third
local area network 608.

[0054] An Attendee D1 computing device 620 and an
Attendee D2 computing device 622 are located 1n a fourth
time zone and may be 1n a fourth local area network 610.
The attendee D1 computing device 620 and the Attendee D2
computing device 622 are within a second organization or
enterprise 624. The computing devices within the first
enterprise 602 may be 1n communication with one another
on a first wide area network, and the computing devices
within the second enterprise 624 may communicate with one
another via a second wide area network. The computing
devices may also communicate with a server 626 or set of
servers that provide cloud-based services.

[0055] The users of the computing devices within the first
enterprise 602 may choose or select to share additional
details about their cross-geographic preferences and/or time
zone signals with other users within the organization. Those
same users may also limit the detail level that are shared
with users 1n the second enterprise 624. These privacy
preferences may be stored or otherwise utilized by the server
626 when transmitting or otherwise processing the cross-
geographic preferences and/or time zone signals.

[0056] FIG. 7 depicts an example system 700 for facili-
tating cross-geographic scheduling. In the example depicted,
a meeting organizer located 1n Time Zone A uses a meeting
organizer client device 702 to schedule a meeting with a
single attendee located 1n Time Zone B, who 1s using an
attendee client device 724. The meeting organizer and
attendee both use a common conferencing application 704,
though the meeting may be scheduled using any functionally
similar and compatible feature or app, such as a virtual
calendar or other scheduling feature. The conferencing
application 704 1s any type of application that allows for a
scheduling of virtual meetings through a virtual calendar
(e.g., email applications, calendaring applications, collabo-
ration applications, etc.). The conterencing application 704
may require a user login or similar identity verification, so
that an individual may login and use the conferencing
application 704 on any device on which the conferencing
application 704 1s configured to operate. As such, the client
devices 702 and 724 may be any of a desktop or laptop
computer, a mobile device, such as a mobile phone or tablet,
or any similar device on which the conferencing application
704 1s capable of operating. Furthermore, the meeting orga-
nizer and attendee may, at diflerent times, operate the
conferencing application 704 on different client devices 702
or 724, respectively. As an example, the meeting organizer
may schedule the meeting using a laptop computer, modify
the meeting using a tablet, and attend the meeting on a
mobile phone. The meeting attendee may have the same
flexibility in working with the scheduling of the virtual
meeting and attending the virtual meeting.

[0057] As described 1in the preceding figures and corre-
sponding discussion, a user of the conferencing application
704 may choose to specily location-based meeting prefer-
ences 708 or 728, and share these preferences and other
location attributes 706 or 726 with other users of the
conferencing application 704. Location attributes 706 or 726
may include a user’s time zone, stretch time configurations,
local or regional holidays, observances that are particular to
that time zone, and/or other geographically pertinent infor-
mation. Likewise, as previously described, location-based
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meeting preferences 708 or 728 may include time periods
reserved for meetings with specific cross-geographic col-
laborators, automatic indications of best meeting times for
meeting organizers in other time zones, and/or pre-written
reminder messages to meeting organizers about time-zone-
dependent scheduling restrictions. For instance, the location
attributes may be user-specific and may 1nclude the cross-
geographic preferences and/or the time zone details
described above.

[0058] The conferencing application 704 operating on a
client device 702 or 724 may interface with a cloud-based
application platform 714 that coordinates scheduling and
related features through conferencing application services
716. The application platform 714 may be a software
subscription service operating on cloud servers 712, where
a family of software products and related services are
accessed via the internet, by subscribers 1n differing geo-
graphic locations. An example of an application platiorm 1s
Microsolt 365° services, which offer conferencing, virtual
calendar, and related scheduling services, among other ser-
vices. The conferencing application services 716 may be one
of the services bundled within an application platform 714,
though in other examples the conferencing application ser-
vices 716 may not be athiliated with a specific application
plattorm 714.

[0059] The conferencing application services 716 may
coordinate and {facilitate meeting scheduling by relaying
meeting-related mformation between the meeting organizer
client device 702 and the attendee client device 724. Such
information includes, but 1s not limited to, attendee avail-
ability, attendee time zone signals (such as attendee location
attributes 726 and location-based meeting preferences 728),
conference room availability, attendee meeting acceptance
decisions, requests for alternate meeting times, and other
related imnformation. The application platform 714 may also
provide, or have access to, cloud-based conferencing appli-
cation aggregated data storage 718, where the above infor-
mation may be stored, and later accessed by cross-geo-
graphic users. The conferencing application aggregated data
storage 718 may 1nclude dedicated cloud-based storage for
aggregated location attributes 720 and aggregated location-
based meeting preferences 722, which contain the attributes
and preferences of users who have elected to specity and
share this information. For example, a meeting attendee 1n
Time Zone B may power-oll the attendee client device 724
during non-waking hours. A meeting organizer in Time Zone
A may still wish to schedule a meeting with the attendee 1n
Time Zone B, and therefore needs to access information
related to the attendee’s availability. The location attributes
726 and location-based meeting preferences 728 for that
attendee are still available to the meeting organizer client
device 702, through the stored aggregated location attributes
720 and aggregated location-based meeting preferences 722.

[0060] The client devices 702 and 724 may interface with
the conterencing application services 716 via an application
programming interface (API) 710. An API 710 1s an inter-
face 1 which one application follows the communication
standards or protocols of the interface to communicate with
another application. The example depicted 1n FIG. 7 uses on
an API 710 to interface the conferencing application 704 to
the cloud-based conferencing application services 716.
However, 1n other examples, a conferencing application 704,
or related feature, may not require the use of an API 710. The
use of the API 710 may also allow for different applications
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to interact and access the conferencing application aggre-
gated data storage 718 as well as allow for additional data to
be stored or deposited within the conferencing application
aggregated data storage 718.

[0061] The system depicted in FIG. 7 1s an example
illustration of how a conferencing application 704 and
cloud-based conterencing application services 716 intercon-
nect two client devices 702 and 724 for scheduling a virtual
meeting. It should be noted, however, that this framework 1s
expandable and 1s capable of supporting significantly larger
numbers of attendees. These attendees may be located 1n a
multitude of disparate time zones, with some working in a
home-based oflice environment, or others working from the
premises ol a business. The conferencing application ser-
vices 716 and conferencing application aggregated data
storage 718 provide the framework for sharing, storing, and
accessing the time zone signals of prospective attendees.

[0062] FIG. 8 depicts an example method 800 for cross-
geographic scheduling. The example method 800 may be
performed by a client application operating on a client
device and/or a web-based application operating on a server
and causing the display of application features through a
web browser. At operation 802, a conferencing application 1s
initialized. The conferencing application may be any appli-
cation that can facilitate the scheduling of a meeting, such as
an e-mail application, calendar application, meeting appli-
cation, collaboration or other similar application. Initializing
the application may be in response to a user selecting the
application. Operation 802 may also include generating an
invitation for a virtual meeting. The invitation may be
generated 1n response to user interaction with one or more
user interface features of the conferencing application.

[0063] At operation 804, one or more attendees are
received by the conferencing application into the meeting
invitation. The attendees may be added manually by the user
into the attendee or invitee field of the meeting invitation. At
operation 806, attendee availability, location attributes, and/
or cross-geographic meeting preferences are requested for
the attendees(s) added in operation 804. The request may be
in the form of a request for scheduling data of the attendee
(s). For example, when an attendee 1s added to the meeting
invitation, an identifier or ID for that user 1s queried or
otherwise accessed. The identifier for the attendee may then
be used to query or request additional data about the user
from a remote storage location, such as the conferencing
application aggregated data storage, which stores data for
multiple users of the conferencing application or corre-
sponding platform. The query request may include the
identifier(s) of the attendee(s) as well as the data that 1s to be
returned. In some examples, the specific types of data to be
returned may be explicitly specified. In other examples, the
query may indicate that the request 1s for a virtual meeting
invite, and the storage platform returns the data associated
with a meeting invite, such as attendee availability, location
attributes, and/or cross-geographic meeting preferences. The
storage platform processes this query and returns the
requested data to the client device. At operation 808, the
requested data 1s received from the storage platform.

[0064] At operation 810, a meeting time recommendation
1s received. In some examples, generation of the meeting
time recommendation 1s performed at the server or cloud-
based service, but in other examples generation of the
meeting time recommendation 1s performed locally by the
client device. The meeting time recommendation 1s gener-

Nov. 30, 2023

ated based on the attendee availability, location attributes,
and/or cross-geographic meeting preferences for the attend-
ce(s) that have been added to the meeting invite. For
instance, decision heuristics may be applied to the data to
generate a meeting time recommendation. As an example,
the logic may first remove times where one or more attend-
ees have a contlicting meeting already scheduled. The logic
may then look for open time that 1s within the working hours
ol each attendee 1n their local time zones. If a time slot 1s
available within the working hours for all attendees, the
cross-geographic preferences of the attendee(s) are analyzed
as well as the location attributes for the attendees. For
example, the time zone of the majority of the attendees 1s
analyzed, and the recommended meeting time 1s within the
priority block according to the cross-geographic preferences
ol one or more the attendees.

[0065] If no open time 1s available within the working
hours, the stretch time 1s analyzed to determine 1f a meeting
time of the set duration 1s available 1n stretch time of all the
attendees. If there 1s a meeting time available within the
stretch time, the recommended time 1s the time frame that 1s
closest to the working hours of the attendee(s) for which the
meeting would be in their respective stretch time. For
example, 11 the only time available for a 30 minute meeting
1s within stretch time of 8-9 AM, the recommended meeting
time will be 8:30-9:00 AM rather than 8-8:30 AM because
the later time slot 1s closer to the working hours of the
respective attendee. If no time slot 1s available 1n stretch
time or working hours for all attendees, non-working hours
may be analyzed to find an open time slot that 1s closest to
the stretch time or working time for the attendee(s) where
the meeting would be outside of working hours. In such
cases, a nofification may also be displayed with the recom-
mended meeting time that indicates the recommended meet-
ing time 1s outside of working hours for one or more
attendees, and the names of the attendees may also be
displayed.

[0066] Additionally or alternatively, the meeting time rec-
ommendation may be generated from a machine learning
model, such as a neural network. For instance, the machine
learning model may receive as mput the attendee availabil-
ity, location attributes, and cross-geographic meeting prei-
erences ol the attendee(s) and the meeting organizer. The
machine learning model has been previously trained on the
same types ol mputs as well as previously determined
acceptable or optimal meeting times for the respective
inputs. In such examples, supervised training of the machine
learning model may be accomplished with the input data set
being the prior attendee availability, location attributes, and
cross-geographic meeting preferences and the output being
the successtul meeting time.

[0067] The machine learning model may also be continu-
ously trained or reinforced through the use of monitored
scheduling data. For instance, meeting attendance data as
well as the respective attendee availability, location attri-
butes, and cross-geographic meeting preferences of the
attendee(s) and the meeting organizer may be tracked/
monitored and used as additional training data for the
machine learning model. For example, 1 a meeting 1s
scheduled, and later canceled, that data point may be asso-
ciated as a negative or unsuccessiul time for the meeting.
Similarly, if the meeting 1s scheduled, and multiple attendees
do not attend the meeting, that data point may also be
associated as a negative or unsuccessiul time for the meet-
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ing. The machine learning model may then be updated such
that corresponding times based on the inputs are given a
lower weight and less likely to be recommended. Con-
versely, 11 a meeting 1s scheduled and fully attended, that
data point may be associated as a positive or successiul time
for the meeting. The machine learning model may then be
updated such that corresponding times based on the mputs
are given a higher weight and more likely to be recom-
mended. Such data may also be used to adjust or update
heuristics or other logic used for generating the meeting time
recommendation. Accordingly, the recommended meeting
time may be further based on a historical analysis of prior
meetings and their attendance rate and/or rate of reschedul-
ing.

[0068] At operation 812, 1f the set time for the meeting 1s
outside of working hours for one or more the attendees based
on the received attendee location attributes, a reminder
message may be displayed that indicates the set meeting
time 1s outside of working hours for the corresponding
attendees. Such a reminder message may be similar to the
message shown 1n FIG. 5, and the content of the message
may be received in operation 808 as part of the location
attributes for the attendees. At operation 814, a calendar
scheduling view 1s displayed based on at least one of the
attendee availability, location attributes, and cross-geo-
graphic preferences. Such calendar views may include data
or representations as set forth in the figures, such as FIGS.
1-2, and discussed above.

[0069] Once a time 1s set for the meeting by the user, the
meeting invitation 1s disseminated or sent to the attendees at
operation 816. At operation 818, meeting acceptances and/or
attendance data may be sent to the remote or cloud-based
services platform, and that meeting acceptance and/or atten-
dance data may be used to refine, reinforce, and/or train the
heuristics or machine learming models used to generate the
recommended meeting time. In some examples, the meeting,
acceptances and/or attendance data may be receirved by the
remote or cloud-based services platform concurrently or
before such data 1s received by the client device. In such
examples, the data need not be sent to the services platiform
by the client device.

[0070] FIG. 9 depicts an example method 900 for cross-
geographic scheduling. The method 900 may be performed
by a server or cloud-based service. At operation 902, con-
figurations for location attributes and/or cross-geographic
preferences for a plurality of users are received. The con-
figuration may be received based on input nto a user
interface, such as the user interface depicted 1n FIG. 3. For
instance, the location attributes may include a current loca-
tion and/or future location details for one or more users. The
location attributes may further include a reminder message
content for display when meetings are attempted to be
scheduled outside of the working hours of the user. The
cross-geographic preferences may include one or more
locations with which the user frequently works. The con-
figurations are then stored 1n an aggregate storage (e.g.,
database) that can be accessed or queried from a plurality of
client devices.

[0071] At operation 904, a request for attendee availabil-
ity, location attributes, and cross-geographic preferences 1s
received from a meeting organizer client device. The request
may be received as a query for the respective data along with
attendee 1dentifiers, as discussed above. In response to
receiving the request at operation 904, a query 1s executed
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against the aggregate storage for which the configurations
were stored 1n operation 902. The results of the query (e.g.,
the attendee availability, location attributes, and cross-geo-
graphic preferences) may then be transmitted to the meeting
organizer client device 1n operation 906.

[0072] At operation 908, a meeting time recommendation
1s generated. The meeting time recommendation may be
generated using the heuristics, logic, and/or machine learn-
ing model(s) discussed above. At operation 910, the meeting
time recommendation that was generated 1n operation 908 1s
transmitted to the meeting organizer client device. At opera-
tion 912, a meeting 1nvitation specifying the attendees and
time for meeting, among other potential configurations such
as those shown 1n FIG. 5, may be recerved from the meeting
organizer client device. The cloud-service may then dissemi-
nate or transmit the received meeting mvitation to the listed
attendees at operation 914.

[0073] At operation 916, meeting acceptance and/or atten-
dance data 1s received for the meeting. That meeting accep-
tance and/or attendance data 1s then correlated with the
attendee availability data, location attributes, and/or cross-
geographic preferences that were accessed for the meeting 1n
operations 904-906. At operation 918, the meeting accep-
tance and/or attendance data may then be used to update,
train, and/or reinforce the machine learning models and/or
heuristics used to generate the recommended meeting time,
as discussed above.

[0074] FIG. 10 1s a block diagram illustrating physical
components (1.e., hardware) of a computing device 1000
with which examples of the present disclosure may be
practiced. The computing device components described
below may be suitable for a client device running the web
browser discussed above. In a basic configuration, the
computing device 1000 may include at least one processing
umit 1002 and a system memory 1004. The processing
unit(s) (e.g., processors) may be referred to as a processing,
system. Depending on the configuration and type of com-
puting device, the system memory 1004 may comprise, but
1s not limited to, volatile storage (e.g., random access
memory), non-volatile storage (e.g., read-only memory),
flash memory, or any combination of such memories. The
system memory 1004 may include an operating system 1005
and one or more program modules 1006 suitable for running
soltware applications 1050 such as a meeting or scheduling
application 1021.

[0075] The operating system 1005, for example, may be
suitable for controlling the operation of the computing
device 1000. Furthermore, aspects of the mvention may be
practiced 1n conjunction with a graphics library, other oper-
ating systems, or any other application program and 1s not
limited to any particular application or system. This basic
configuration 1s 1llustrated in FIG. 10 by those components
within a dashed line 1008. The computing device 1000 may
have additional features or functionality. For example, the
computing device 1000 may also include additional data
storage devices (removable and/or non-removable) such as,
for example, magnetic disks, optical disks, or tape. Such
additional storage 1s illustrated 1n FIG. 10 by a removable

storage device 1009 and a non-removable storage device
1010.

[0076] As stated above, a number of program modules and
data files may be stored 1n the system memory 1004. While
executing on the processing unit 1002, the program modules
1006 may perform processes including, but not limited to,
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one or more of the operations of the methods 1llustrated 1n
FIGS. 8-9. Other program modules that may be used 1n
accordance with examples of the present invention and may
include applications such as electronic mail and contacts
applications, word processing applications, spreadsheet
applications, database applications, slide presentation appli-
cations, drawing or computer-aided application programs,
etc

[0077] Furthermore, examples of the mmvention may be
practiced 1n an electrical circuit comprising discrete elec-
tronic elements, packaged or integrated electronic chips
containing logic gates, a circuit utilizing a microprocessor,
or on a single chip containing electronic elements or micro-
processors. For example, examples of the invention may be
practiced via a system-on-a-chip (SOC) where each or many
of the components 1llustrated 1n FIG. 10 may be integrated
onto a single integrated circuit. Such an SOC device may
include one or more processing units, graphics units, coms-
munications units, system virtualization units and various
application functionality all of which are integrated (or
“burned”) onto the chip substrate as a single integrated
circuit. When operating via an SOC, the functionality,
described herein, with respect to generating suggested que-
ries, may be operated via application-specific logic inte-
grated with other components of the computing device 1000
on the single integrated circuit (chip). Examples of the
present disclosure may also be practiced using other tech-
nologies capable of performing logical operations such as,

for example, AND, OR, and NOT, including but not limited
to mechanical, optical, fluidic, and quantum technologies.

[0078] The computing device 1000 may also have one or
more mput device(s) 1012 such as a keyboard, a mouse, a
pen, a sound input device, a touch mmput device, etc. The
output device(s) 1014 such as a display, speakers, a printer,
etc. may also be included. The atorementioned devices are
examples and others may be used. The computing device
1000 may include one or more communication connections
1016 allowing communications with other computing
devices 1018. Examples of suitable communication connec-
tions 1016 include, but are not limited to, RF transmitter,
receiver, and/or transceiver circuitry; umversal serial bus
(USB), parallel, and/or sernial ports.

[0079] The term computer readable media as used herein
may include computer storage media. Computer storage
media may include volatile and nonvolatile, removable and
non-removable media implemented 1n any method or tech-
nology for storage of information, such as computer read-
able 1nstructions, data structures, or program modules. The
system memory 1004, the removable storage device 1009,
and the non-removable storage device 1010 are all computer
storage media examples (1.e., memory storage.) Computer
storage media may include RAM, ROM, electrically eras-
able programmable read-only memory (EEPROM), flash
memory or other memory technology, CD-ROM, digital
versatile disks (DVD) or other optical storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other
magnetic storage devices, or any other article of manufac-
ture which can be used to store information and which can
be accessed by the computing device 1000. Any such
computer storage media may be part of the computing
device 1000. Computer storage media does not include a
carrier wave or other propagated data signal.

[0080] Communication media may be embodied by com-
puter readable instructions, data structures, program mod-

Nov. 30, 2023

ules, or other data 1n a modulated data signal, such as a
carrier wave or other transport mechanism, and includes any
information delivery media. The term “modulated data sig-
nal” may describe a signal that has one or more character-
1stics set or changed in such a manner as to encode infor-
mation in the signal. By way of example, and not limitation,
communication media may include wired media such as a
wired network or direct-wired connection, and wireless
media such as acoustic, radio frequency (RF), infrared, and
other wireless media.

[0081] FIGS. 11A and 11B illustrate a mobile computing
device 1100, for example, a mobile telephone, a smart
phone, a tablet personal computer, a laptop computer, and
the like, with which aspects of the invention may be prac-
ticed. With reference to FIG. 11 A, an example of a mobile
computing device 1100 for implementing at least some
aspects of the present technology 1s illustrated. In a basic
configuration, the mobile computing device 1100 1s a hand-
held computer having both input elements and output ele-
ments. The mobile computing device 1100 typically
includes a display 11035 and one or more mnput buttons 1110
that allow the user to enter information into the mobile
computing device 1100. The display 1105 of the mobile
computing device 1100 may also function as an mput device
(e.g., a touch screen display). If included, optional side input
clements 1115 allows further user input. The side input
clements 1115 may include buttons, switches, or any other
type of manual mput elements. In alternative examples,
mobile computing device 1100 may incorporate more or less
input elements. Key input may generally be received from a
solt keyboard displayed on the display 1105, but 1n other
examples, the mobile computing device 1100 may also
include an optional physical keypad. Optional keypad 1135
may be a physical keypad or a “soft” keypad generated on
the touch screen display. One or more audio transducers
1125 (e.g., speakers) may also be included. In some
examples, the mobile computing device 1100 incorporates a
vibration transducer for providing the user with tactile
teedback. In yet another example, the mobile computing
device 1100 incorporates input and/or output ports, such as
an audio mput (e.g., a microphone jack), an audio output
(e.g., a headphone jack), and/or a video output for sending
signals to or recerving signals from an external device.

[0082] FIG. 11B 1s a block diagram 1llustrating the archi-
tecture of one example of a mobile computing device. That
1s, the mobile computing device 1100 can incorporate a
system (1.e., an architecture) 1102 to implement some
examples. In one example, the system 1102 1s implemented
as a “‘smart phone” capable of running one or more appli-
cations (e.g., videoconference or virtual meeting applica-
tion, web browser, e-mail, calendaring, contact managers,
messaging clients, games, and media clients/players). In
some examples, the system 1102 1s integrated as a comput-
ing device, such as an integrated personal digital assistant
(PDA) or wireless phone.

[0083] One or more application programs 1150 may be
loaded 1nto the memory 1162 and run on or in association
with the operating system 1164. Examples of the application
programs include videoconference or virtual meeting pro-
grams, phone dialer programs, e-mail programs, personal
information management (PIM) programs, word processing
programs, spreadsheet programs, Internet browser pro-
grams, messaging programs, and so forth. The system 1102
also 1ncludes a non-volatile storage area 1168 within the
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memory 1162. The non-volatile storage area 1168 may be
used to store persistent information that should not be lost i
the system 1102 1s powered down. The application programs
1150 may use and store information in the non-volatile
storage area 1168, such as e-mail or other messages used by
an e-mail application, and the like. A synchronization appli-
cation (not shown) may also reside on the system 1102 and
1s programmed to 1nteract with a corresponding synchroni-
zation application resident on a host computer to keep the
information stored in the non-volatile storage areca 1168
synchronized with corresponding information stored at a
remote device or server. As should be appreciated, other
applications may be loaded 1into the memory 1162 and run on
the mobile computing device 1100.

[0084] The system 1102 has a power supply 1170, which
may be implemented as one or more batteries. The power
supply 1170 might further include an external power source,
such as an AC adapter or a powered docking cradle that
supplements or recharges the batteries.

[0085] The system 1102 may also include a radio 1172 that
performs the function of transmitting and receiving radio
frequency communications. The radio 1172 facilitates wire-
less connectivity between the system 1102 and the “outside
world,” via a communications carrier or service provider.
Transmissions to and from the radio 1172 are conducted
under control of the operating system 1164. In other words,
communications received by the radio 1172 may be dis-
seminated to the application programs 1150 via the operat-
ing system 1164, and vice versa.

[0086] The visual indicator 1120 may be used to provide
visual notifications and/or an audio interface 1174 may be
used for producing audible notifications via the audio trans-
ducer 1125. In the illustrated example, the visual indicator
1120 1s a light emitting diode (LED) and the audio trans-
ducer 1125 1s a speaker. These devices may be directly
coupled to the power supply 1170 so that when activated,
they remain on for a duration dictated by the notification
mechanism even though the processor 1160 and other com-
ponents might shut down for conserving battery power. The
LED may be programmed to remain on indefinitely until the
user takes action to indicate the powered-on status of the
device. The audio interface 1174 1s used to provide audible
signals to and receive audible signals from the user. For
example, 1n addition to being coupled to the audio trans-
ducer 1125, the audio interface 1174 may also be coupled to
a microphone to receive audible iput, such as to facilitate
a telephone conversation. The system 1102 may further
include a video interface 1176 that enables an operation of
an on-board camera 1130 to record still images, video
stream, and the like.

[0087] A mobile computing device 1100 implementing the
system 1102 may have additional features or functionality.
For example, the mobile computing device 1100 may also
include additional data storage devices (removable and/or
non-removable) such as, magnetic disks, optical disks, or
tape. Such additional storage 1s illustrated 1n FIG. 11B by the
non-volatile storage arca 1168.

[0088] Data/information generated or captured by the
mobile computing device 1100 and stored via the system
1102 may be stored locally on the mobile computing device
1100, as described above, or the data may be stored on any
number of storage media that may be accessed by the device
via the radio 1172 or via a wired connection between the
mobile computing device 1100 and a separate computing,

Nov. 30, 2023

device associated with the mobile computing device 1100,
for example, a server computer 1n a distributed computing
network, such as the Internet. As should be appreciated such
data/information may be accessed via the mobile computing
device 1100 via the radio 1172 or via a distributed comput-
ing network. Similarly, such data/information may be read-
ily transierred between computing devices for storage and
use according to data/information transfer and storage
means, including electronic mail and collaborative data/
information sharing systems.

[0089] As will be understood from the foregoing disclo-
sure, many technical advantages and improvements result
from the present technology. For instance, the present tech-
nology provides for significant improvement in computing
resources associated with having to reschedule virtual meet-
ings or host multiple virtual meetings due to dispersed
global locations of the attendees. In an aspect, the technol-
ogy relates to a system for scheduling a virtual meeting. The
system 1ncludes at least one processor; and memory storing
instructions that, when executed by the at least one processor
cause the system to perform operations. The operations
include receiving configurations for location attributes and
cross-geographic preferences for a plurality of users; storing
the received configurations in a data storage; receiving, from
a meeting organizer client device, a request scheduling data
for one or more attendees of a virtual meeting; accessing,
from the data storage, location attributes and cross-geo-
graphic preferences for the one or more attendees; generat-
ing, based on at least the accessed location attributes and
cross-geographic preferences, a meeting time recommenda-
tion; and transmitting the accessed location attributes, cross-
geographic preferences, and the generated meeting time
recommendation to the meeting organizer client device.

[0090] In an example, generating the meeting time rec-
ommendation ncludes applying heuristics against the loca-
tion attributes and the cross-geographic preferences. In
another example, generating the meeting time recommen-
dation includes providing the location attributes and the
cross-geographic preferences to a trained machine learning
model. In a further example, the operations further include
tracking at least one of meeting acceptance data or meeting
attendance data; and reinforcing the trained machine learn-
ing model based on the at least one of the meeting accep-
tance data or the meeting attendance data. In yet another
example, the location attributes include a time zone, a
stretch time duration, and a working hours duration. In still
another example, the location attributes include a current
time zone and a future time zone for a user. In still yet
another example, the location attributes include a reminder
message to be displayed for a user when a meeting 1s
attempted to be scheduled outside of working hours of the
user 1n the user’s local time zone. In another example, the
cross-geographic preferences includes an indication of a
location with which a user frequently works.

[0091] In another aspect, the technology relates to a
method for scheduling a virtual meeting. The method
includes receiving configurations for location attributes and
cross-geographic preferences for a plurality of users; storing
the received configurations in a data storage; receiving, from
a meeting organizer client device, a request for location
attributes and cross-geographic preferences for one or more
attendees of a virtual meeting; accessing, from the data
storage, the requested location attributes and cross-geo-
graphic preferences for the one or more attendees; generat-
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ing, based on at least the requested location attributes and
cross-geographic preferences, a meeting time recommenda-
tion; and transmitting the accessed location attributes, cross-
geographic preferences, and the generated meeting time
recommendation to the meeting organizer client device.

[0092] In an example, generating the meeting time rec-
ommendation includes applying heuristics against the loca-
tion attributes and the cross-geographic preferences. In
another example, generating the meeting time recommen-
dation includes providing the location attributes and the
cross-geographic preferences to a trained machine learning
model. In a further example, the method further includes
tracking at least one of meeting acceptance data or meeting,
attendance data; and reinforcing the trained machine leamn-
ing model based on the at least one of the meeting accep-
tance data or the meeting attendance data. In yet another
example, the method further includes receiving a configu-
ration to one or more location attributes of the one or more
attendees, and storing the configuration in the data storage.
In still another example, the location attributes include a
future time zone for a user. In still yet another example, the
cross-geographic preferences includes an indication of a
location with which a user frequently works.

[0093] In another example, the technology relates to a
system for scheduling a wvirtual meeting. The system
includes at least one processor; and memory storing instruc-
tions that, when executed by the at least one processor cause
the system to perform operations. The operations include
receiving, as mput into a meeting scheduling interface, one
or more attendees for a virtual meeting; sending a request,
to a remote service, for location attributes of the one or more
attendees; receiving, from the remote service, the requested
location attributes; and causing display of a scheduling user
interface the virtual meeting. The scheduling user interface
includes a first attendee indicator; a second attendee indi-
cator; a first attendee time zone 1ndicator adjacent to the first
attendee indicator to indicate a time zone of the first
attendee, the first attendee time zone indicator being based
on the received location attributes; a second attendee time
zone 1ndicator adjacent to the second attendee indicator to
indicate a time zone of the second attendee, the second
attendee time zone indicator being based on the received
location attributes; and a calendar grid, the calendar gnd
including a first row indicating availability of the {first
attendee and a second row indicating availability of the

second attendee.

[0094] In an example, the first row includes a first indi-
cator for non-working hours of the first attendee, a second
indicator for stretch time of the first attendee, and a third
indicator for working hours of the first attendee. In another
example, the second attendee time zone indicator indicates
a local time for the second attendee corresponding to a
selected time for the wvirtual meeting. In still another
example, the operations further include receiving, from the
remote service, cross-geographic preferences for the one or
more attendees. In yet another example, the operations
turther include causing display of one or more geographic
priority indicators based on the receirved cross-geographic
preferences for the one or more attendees.

[0095] Those skilled in the art will recognize that the
methods and systems of the present disclosure may be
implemented 1 many manners and as such are not to be
limited by the foregoing aspects and examples. In other
words, functional elements being performed by a single or
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multiple components. In this regard, any number of the
features of the different aspects described herein may be
combined into single or multiple aspects, and alternate
aspects having fewer than or more than all of the features
herein described are possible. Functionality may also be, in
whole or 1n part, distributed among multiple components, in
manners now known or to become known.

[0096] Further, as used herein and 1n the claims, the phrase
“at least one of element A, element B, or element C” 1s
intended to convey any of: element A, element B, element C,
elements A and B, elements A and C, elements B and C, and
clements A, B, and C. In addition, one having skill 1n the art
will understand the degree to which terms such as “about”
or “substantially” convey in light of the measurement tech-
niques utilized herein. To the extent such terms may not be
clearly defined or understood by one having skill in the art,
the term “about” shall mean plus or minus ten percent.
[0097] Numerous other changes may be made which will
readily suggest themselves to those skilled in the art and
which are encompassed in the spirit of the disclosure and as
defined 1n the appended claims. While various aspects have
been described for purposes of this disclosure, various
changes and modifications may be made which are well
within the scope of the disclosure. Numerous other changes
may be made which will readily suggest themselves to those
skilled 1n the art and which are encompassed in the spirit of
the disclosure and as defined 1n the claims.

What 1s claimed 1s:

1. A system for scheduling a virtual meeting, the system
comprising;

at least one processor; and

memory storing mstructions that, when executed by the at

least one processor cause the system to perform opera-

tions comprising:

receiving configurations for location attributes and
cross-geographic preferences for a plurality of users;

storing the received configurations 1n a data storage;

receiving, from a meeting organizer client device, a
request scheduling data for one or more attendees of
a virtual meeting;

accessing, Irom the data storage, location attributes and
cross-geographic preferences for the one or more
attendees;

generating, based on at least the accessed location
attributes and cross-geographic preferences, a meet-
ing time recommendation; and

transmitting the accessed location attributes, cross-
geographic preferences, and the generated meeting
time recommendation to the meeting organizer client
device.

2. The system of claim 1, wherein generating the meeting
time recommendation includes applying heuristics against
the location attributes and the cross-geographic preferences.

3. The system of claim 1, wherein generating the meeting,
time recommendation mcludes providing the location attri-
butes and the cross-geographic preferences to a trained
machine learning model.

4. The system of claim 3, wherein the operations further
comprise:

tracking at least one ol meeting acceptance data or

meeting attendance data; and

reinforcing the trained machine learning model based on

the at least one of the meeting acceptance data or the
meeting attendance data.
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5. The system of claim 1, wherein the location attributes
include a time zone, a stretch time duration, and a working
hours duration.

6. The system of claim 1, wherein the location attributes
include a current time zone and a future time zone for a user.

7. The system of claim 1, wherein the location attributes
include a reminder message to be displayed for a user when
a meeting 1s attempted to be scheduled outside of working
hours of the user in the user’s local time zone.

8. The system of claim 1, the cross-geographic prefer-
ences 1cludes an 1ndication of a location with which a user
frequently works.

9. A method for scheduling a virtual meeting, the method
comprising;

receiving configurations for location attributes and cross-

geographic preferences for a plurality of users;
storing the received configurations 1n a data storage;

receiving, from a meeting organizer client device, a

request for location attributes and cross-geographic
preferences for one or more attendees of a virtual
meeting;

accessing, from the data storage, the requested location

attributes and cross-geographic preferences for the one
or more attendees;

generating, based on at least the requested location attri-

butes and cross-geographic preferences, a meeting time
recommendation; and

transmitting the accessed location attributes, cross-geo-

graphic preferences, and the generated meeting time
recommendation to the meeting organizer client device.

10. The method of claim 9, wherein generating the
meeting time recommendation includes applying heuristics
against the location attributes and the cross-geographic
preferences.

11. The method of claim 9, wherein generating the meet-
ing time recommendation includes providing the location
attributes and the cross-geographic preferences to a trained
machine learning model.

12. The method of claim 11, further comprising:

tracking at least one of meeting acceptance data or

meeting attendance data; and

reinforcing the trained machine learming model based on

the at least one of the meeting acceptance data or the
meeting attendance data.

13. The method of claim 10, further comprising receiving
a configuration to one or more location attributes of the one
or more attendees, and storing the configuration in the data
storage.

14. The method of claim 10, wherein the location attri-
butes include a future time zone for a user.
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15. The method of claim 10, wherein the cross-geographic
preferences includes an idication of a location with which
a user Irequently works.

16. A system for scheduling a virtual meeting, the system
comprising;

at least one processor; and

memory storing mstructions that, when executed by the at

least one processor cause the system to perform opera-

tions comprising:

receiving, as input ito a meeting scheduling interface,
one or more attendees for a virtual meeting;

sending a request, to a remote service, for location
attributes of the one or more attendees:;

receiving, from the remote service, the requested loca-
tion attributes; and

causing display of a scheduling user interface the
virtual meeting, the scheduling user interface com-
prising:

a first attendee indicator;

a second attendee indicator;

a first attendee time zone indicator adjacent to the first
attendee indicator to indicate a time zone of the first
attendee, the first attendee time zone 1ndicator being,
based on the received location attributes;

a second attendee time zone indicator adjacent to the
second attendee indicator to indicate a time zone of
the second attendee, the second attendee time zone
indicator being based on the received location attri-
butes; and

a calendar grid, the calendar grid including a first row
indicating availability of the first attendee and a
second row indicating availability of the second
attendee.

17. The system of claim 16, wherein the first row includes
a first indicator for non-working hours of the first attendee,
a second indicator for stretch time of the first attendee, and
a third indicator for working hours of the first attendee.

18. The system of claim 16, wherein the second attendee
time zone indicator indicates a local time for the second
attendee corresponding to a selected time for the virtual
meeting.

19. The system of claim 16, wherein the operations further
comprise receiving, from the remote service, cross-geo-
graphic preferences for the one or more attendees.

20. The system of claim 19, wherein the operations further
comprise causing a display of one or more geographic
priority indicators based on the receirved cross-geographic
preferences for the one or more attendees.
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