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RECEIVING A REQUEST FROM AN ATTENDEE TO JOIN

AMEETING IN THE VIRTUAL MEETING ROOM

DETERMINING, BASED ON CONFIGURATIONS SET BY

THE VIRT

JAL MEETING ROOM OWNER, WHETHER TO

CONNECT THE ATTENDEE TO A VIRTUAL WAITING

ROOM

CONNECTING THE ATTENDEE TO THE VIRTUAL
WAITING ROOM IN ACCORDANCE WITH THE
CONFIGURATIONS SET BY THE VIRTUAL MEETING
ROOM OWNER, OR DECLINE THE REQUEST AND

NOTIFY THE ATTENDEE
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MANAGING A VIRTUAL WAITING ROOM
FOR ONLINE MEETINGS

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS REFERENCE 10 RELATED
APPLICATIONS

Morve than one reissue application has been filed for U.S.
Pat. No. 10,091,257, This Reissue Application is related to

a co-pending Divisional Reissue Application, filed on Sep.
25, 2020, U.S. application Ser. No. 17/032,439.

TECHNICAL FIELD

The present disclosure relates to the operation of personal
meeting rooms.

BACKGROUND

Modern collaboration systems often provide virtual “per-
sonal meeting rooms”™ which can be assigned to individuals
tor their own (business) use. These rooms are dedicated to
a single owner (even 1f the underlying resources are shared)
so the owner does not have to schedule room use with server
resources. The resources that support the virtual meeting
room appears to be dedicated to the meeting room owner.
Thus, 1t 1s common for a virtual meeting room owner to plan
meetings back-to-back in his/her virtual meeting room.

A modicum of security 1s provided 1n that meetings do not
start until the room owner joins and provides a password or
other sort of secret to unlock and open the room. Once the
owner 1s connected/logged into the virtual meeting room,
others can join the meeting room without constraint. This
can be a problem because meetings often run beyond their
scheduled end time, and nvitees to the next meeting in the
personal meeting room will join the meeting 1n progress,
causing confusion and possibly hearing/seeing information
not intended for them.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of a system to support virtual
personal meeting room/personal video conference bridge
collaboration with a virtual waiting room, according to an
example embodiment.

FIG. 2 1s a diagram 1llustrating an example user intertace
for an 1n-progress meeting that may run up against a meeting
planned immediately after the in-progress meeting, accord-
ing to an example embodiment.

FIG. 3 1s a flow chart illustrating a method for receiving
from a virtual meeting room owner configurations for a
virtual waiting room associated with the virtual meeting
room, according to an example embodiment.

FIG. 4A 15 a diagram 1illustrating an example user inter-
face for an m-progress meeting and showing in particular a
notification and user interface element to allow the meeting,
room owner to open the virtual waiting room, according to
an example embodiment.
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2

FIG. 4B 1s a diagram similar to FIG. 4B, but showing a
notification to the meeting room owner indicating that a
particular attendee 1s 1n the virtual waiting room, according
to an example embodiment.

FIG. § 1s a high-level flow chart depicting operations for
the virtual waiting room, according to an example embodi-
ment.

FIG. 6 1s a flow diagram for setting capabilities/functions
of the wvirtual waiting room, according to an example
embodiment.

FIG. 7A 1llustrates a user interface presented to attendees
waiting 1n the virtual waiting room, according to an example
embodiment.

FIG. 7B 1illustrates a user interface including a video
program presented to attendees waiting in the virtual waiting,
room, according to an example embodiment.

FIG. 7C illustrates a user interface including a list or
roster of attendees who are i1n the virtual waiting room,
according to an example embodiment.

FIG. 7D 1llustrates a user interface for the virtual waiting
room that enables full audio, video and content sharing
capabilities among the attendees waiting in the virtual
waiting room, according to an example embodiment.

FIG. 8 1illustrates a user interface presented to a meeting
room owner during an in-progress meeting and including a
notification of the number and names of attendees in the
virtual waiting room, according to an example embodiment.

FIGS. 9A-9D 1illustrate a user interface presented to a
meeting room owner during progressive scenarios involving
interaction between the meeting room owner and an attendee
in the wvirtual waiting room, according to an example
embodiment.

FIG. 10 1s a block diagram of a server configured to
support the virtual waiting room according to an example
embodiment.

DESCRIPTION OF EXAMPLE EMBODIMENTS

Overview

In one embodiment, a server or other computing device
manages meetings i a virtual meeting room on behalf of a
virtual meeting room owner. A request 1s received from an
attendee to join a meeting in the virtual meeting room. A
determination 1s made, based on configurations set by the
virtual meeting room owner, whether to connect the attendee
to a virtual waiting room. The attendee 1s connected to the
virtual waiting room 1n accordance with the configurations
set by the virtual meeting room owner.

Example Embodiments

Presented herein are embodiments for a virtual waiting
room. The virtual waitting room allows a single virtual
meeting room to be used for adjacent meetings while
avoilding the problem of participants of the second meeting
inadvertently joining an earlier meeting that is running
beyond its planned end time. Often when attendees join
carly it results 1n an unintentional barge-in on the previous
meeting. The virtual waiting room may also be used when
virtual meeting room 1s not already 1n use, but the host or
meeting room owner has not yet logged into the virtual
meeting room. The virtual waiting room allows meeting
participants to be collected until the meeting room owner 1s
available to jomn the meeting. The virtual waiting room
involves the allocation of resources to support some con-
nectivity state with respect to the joining attendees. There 1s
a range of functions that may be provided by the virtual
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waiting room, as described below. It 1s appreciated that as
more functions are provided in the virtual waiting room,
more computing/connectivity resources of a meeting server/
video conference bridge would be needed.

It 1s advantageous to keep the virtual waiting room simple
to use but have (optionally) available all the modes of
interactions familiar from real-world waiting rooms. More
specifically, presented herein are embodiments for the wait-
ing room to become ready for attendees/invitees, for waiting
room attendees to interact with each other while 1n the
virtual waiting room, and for meeting room owner nterac-
tions with the virtual waiting room interactions.

In one form, the virtual meeting room may be supported
by web-based meeting resources dedicated to a particular
user, called the virtual meeting room owner. In this case, the
virtual meeting room 1s accessed via web-based resources,
and there 1s a umiversal resource link (URL) uniquely
dedicated to a particular user who 1s the virtual meeting
room owner. The virtual meeting room 1s said to be a
personal or private virtual meeting room. In another form,
the virtual meeting room may be supported by video con-
terence bridge resources dedicated to a particular user. In
this case, the virtual meeting room 1s a personal video
conference bridge number uniquely dedicated to a particular
user who 1s the virtual meeting room owner, and the virtual
meeting room 1s accessed via video conference bridge
resources. In either case, whether a web-based meeting
resources or video conference bridge resources, essentially
a single resource 1s allocated to an “owner” or “host” and to
access 1t attendees need to simply enter or click on a URL,
c.g., https://www.webserviceprovider.com/join/meeting_
room_owner_name, or by dialing or entering a video con-
terence bridge number (or perhaps entering a PIN).

Referrning first to FIG. 1, a high level diagram 1s shown of
a system 10 that supports the virtual waiting room embodi-
ments presented here. The system includes a server 20 that
communicates, via network 30, with a plurality of user
devices 40(1)-40(N). Each user device 40(1)-40(N) runs a
meeting client application 42(1)-42(N), respectively. The
user devices 40(1)-40(N) may take on a variety of forms,
including, without limitation, a desktop computer, a laptop
computer, a smartphone, a tablet computer, a thin client
device, a dedicated video terminal, etc. Each user device
may further include a video camera 44, a microphone 46 and
a loudspeaker 48. Moreover, each user device may include
a physical keyboard or software keyboard and mouse/
pointing device or feature. For stmplicity, these components
are shown only on user device 40(1), though 1t 1s to be
understood that user devices 40(2)-40(IN) may also include
these components. In still another example, a user device
may be a video conference endpoint having an integrated
camera and microphone.

The meeting client applications 42(1)-42(N) may be a
browser application (with any suitable plug-in soitware), a
smartphone application, a tablet application, or a hosted
virtual desktop application running in a data center (cloud
computing environment) on behalf of a thin client device.
The network 30 may include any combination of a wired
wide area network, wireless wide area network, wired local
area network, wireless local area network, etc.

The server 20 executes soltware to support virtual meet-
ing rooms or a personal video conference bridge to which
users can connect via their respective user devices 40(1)-
40 (N). The virtual meetings may include audio and/or video
of the respective users, as well as shared content (docu-
ments, data, audio, and video) among a plurality of user
participants during a meeting. A given user may be assigned
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his own personal virtual meeting room such that any meet-
ing he/she scheduled 1s conducted in that personal meeting
room. He/she 1s said to be the owner of his/her personal
meeting room. The term “host” also corresponds to the
meeting room owner 1n this context. A user can personalize
his/her virtual personal meeting room with various attri-
butes. In accordance with embodiments presented herein,
the server 20 may support both a virtual meeting room
pictorially represented at reference numeral 50 and a virtual
waiting room pictorially represented at reference numeral 60
for a virtual meeting room owner. For example, the virtual
meeting room 50 may be associated with the URL https://
www.webserviceprovider.com/join/meeting_room_owner-
_name, or with a particular video conference bridge number
(a sequence of numbers of a predetermined length, e.g.,
556323411). As explained further hereinafter, the server 20
instantiates a virtual waiting room for a meeting room owner
when attendees for a next meeting hosted by the meeting
owner connect to the server to join the next meeting when
there 1s a meeting still 1n progress 1n the virtual meeting
room, or when there 1s no 1n-progress meeting but the owner
has not yet connected to server to open the virtual meeting
room.

The server 20 also communicates, via network 30, with a
calendar server 70 and an enterprise organization directory
80. The calendar server 70 maintains schedules for users,
including scheduling of virtual meetings supported by the
meeting server 20. The enterprise organization directory 80
stores data for users 1 an enterprise organization and
relationships between users, e.g., corporate organizational
hierarchy.

The server 20 may be a meeting server that manages the
operations of web-based meetings, or a video coniference
bridge that manages operations of video conferences (which
can also support content sharing and other features that are
available in web-based meetings).

Reference 1s now made to FIG. 2. FIG. 2 shows an
example user intertace (Ul) screen for a first meeting, called
an existing meeting, shown at reference numeral 100. The
UI 100 for the existing meeting includes allocated regions
for video for the various meeting participants, including a
region 102 for video for the meeting host, region 104 for
video for attendee 1 and region 106 for attendee 2. In
addition, there 1s a region 108 for a participant to share
content. For example, a meeting attendee may share content
at any given time during the virtual meeting.

For purposes of explanation, the first meeting, meeting 1,
1s from 1-2 pm and a second meeting, meeting 2, 1s planned
for 2-3 pm. The wvirtual meeting room 1s not scheduled,
rather it 1s dedicated to the meeting room owner. However,
the meeting room owner typically notifies attendees of the
planned meeting time and meeting room 1dentifier (e.g., a
umversal resource locator) for joining purposes. The meet-
ing room may have no awareness ol the idenftification of
invitees.

Operation 1s as follows. The meeting room owner enters
the virtual meeting room for meeting 1. Any participants can
jom the virtual meeting room once the owner enters the
meeting room, that is, once the owner logs into the meeting
room.

At some point towards the end of meeting 1, the behavior
of the room changes. From this time on, new attendees do
not enter the virtual meeting room (even though the owner
i1s 1n the room). This 1s because such attendees that join
typically towards the very end of a meeting are connecting
for the next meeting, and not for the existing meeting. Thus,
attendees attempting to join at this point forward are staged
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in a “virtual waiting room’ and the owner may signaled that
people are waiting for the next meeting. FIG. 2 shows at
reference numeral 120, in dotted line, the meeting room for
meeting 2, yet to be started. Thus 1s for illustration purposes
only. If attendees for meeting 2 join while meeting 1 1s still
in-progress (towards the end of meeting 1), the wvirtual
waiting room will be instantiated and the attendees for
meeting 2 are connected into the virtual waiting room
according to configurations set by the meeting room owner.

The wvirtual meeting room operation changes as it
approaches a “meeting boundary”—the time when one
meeting ends and the other begins. After a meeting has
lasted for some minimum time with the room owner and at
least one other attendee, the waiting room 1s enabled to be
opened, either automatically or manually. There are several
ways to mark this boundary time, as described below.

Reference 1s now made to FIG. 3. FIG. 3 illustrates a flow
chart for a configuration process 200 by which the meeting
room owner may set configurations for instantiating a virtual
waiting room associated with his/her virtual meeting room.
The process 200 may be performed at any time so that the
meeting room owner can make changes/updates to the
configurations for the virtual waiting room. At 210, 1t 1s
determined whether the meeting room owner wishes to
manually trigger the virtual waiting room when needed. If
manual 1nstantiation of the virtual waiting room 1s desired
by the meeting room owner, then at 210, the meeting server
will display a trigger button or other user interface element
that 1s displayed to the meeting room owner when attendees
to the next meeting join towards the end of an existing
meeting that 1s still m-progress. Otherwise, the process
continues to 215.

With the manual instantiation of the virtual waiting room,
the room owner could realize that the second meeting will be
starting soon and set an “open waiting room” indication so
that the waiting room will be used for any attendees that join
the virtual meeting room from that time onward. An explicit
notification informs attendees to wait and they will be
automatically entered into the meeting room (from the
virtual waiting room) when the previous meeting ends. They
do not have to retry to join the second meeting.

At 215, the meeting room owner 1s given the option of
having the waiting room automatically open X (e.g., 5)
minutes before the start of a planned meeting. The meeting
room owner can select the value for X, and this information
1s stored at 220 by the meeting server. With this configura-
tion, the virtual waiting room automatically opens X min-
utes before the start of the planned meeting and any attend-
ces that join the meeting room from that point onward are
directed into the virtual waiting room.

At 225, 1f the meeting room owner does not choose the
option at 215, the option 1s presented to the meeting room
owner to automatically open the waiting room X minutes
before typical meeting start times, e.g., on the hour or
half-hour. At 230, if this option 1s selected, information 1s
stored by the server. Thus, at 225 and 230, the meeting room
operation may change at the times that meeting convention-
ally end (typically the end of the hour or half hour—
controlled by a user setting). The waiting room automati-
cally opens a pre-specified number of minutes before this
time.

If the meeting room owner does not choose option 225,
then at 235, the option 1s presented to set a desired/prede-
termined waiting room open time. This may be set for a
specific planned meeting on an ad hoc basis when the
meeting room owner sends out an invite for a meeting. At
240, the server receives the predetermined time from the
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meeting room owner at which to open the waiting room, and
stores this information. This could be integrated with an
existing calendar scheduler. The meeting room uses a pre-
speciflied time belfore the time of next meeting to automati-
cally open the waiting room for attendees.

Once the existing meeting (meeting 1) ends (e.g., 3
minutes after 2 pm) and people 1 that meeting have exited
the room, the room owner can signal the server to let the
people 1n the virtual waitting room enter virtual meeting
room for the next meeting (meeting 2). They enter as usual
and the next meeting starts. If an attendee from meeting 1 1s
also 1nvited to meeting 2 he or she can simply stay in the
room as the owner admits people from the waiting room to
start meeting.

FIG. 4A 1llustrates, at reference numeral 250, an example
user interface element and notification presented to the
meeting room owner, 1n accordance with the configuration
set at step 210 1n FIG. 3. The notification and user interface
button are presented to the meeting room owner only during
an existing meeting, and 1ncludes text to explain that there
are attendees waiting for the next meeting, and that the
meeting room owner can click a button to open the virtual
waiting room so that those attendees/invitees who are wait-
ing can be connected to the virtual waiting room. In other
words, analogous to a real meeting room, the notification at
250 mnforms the meeting room owner that there are one or
more invitees who have requested to enter the room, but
have not been allowed to enter yet. In another example, the
virtual waiting room may be automatically opened (auto-
starts) as people attempt to join the main meeting room, 1n
which case the meeting room owner/host 1s notified appro-
priately.

Still another virtual waiting room option that can be used
to determine the virtual waiting room experience for attend-
ces and the meeting room owner, 1s based on whether there
1s access to the list of mvitees to the next meeting for which
the virtual waiting room may be needed. If the server has
access to the names/identifiers of the invitees for the next
meeting, then those persons may be handled differently in
terms of their access to the virtual waiting room. For
example, persons who were on the original list of invitees set
up by the meeting room owner may be automatically put into
the virtual waiting room when they join and an existing
meeting 1s 1 process 1n the meeting room. Conversely,
persons who were not on the original list of 1vitees but
obtain the mnvitation (perhaps forwarded from an 1nvitee on
the original list) do not get automatically directed into the
virtual waiting room. They simply are notified that the
meeting room 1s not available, and are advised to attempt to
log 1n again later. In still another example, 11 an 1nvitee 1s
invited to both the current meeting (but has not joined it yet)
and the next meeting, the mvitee 1s admitted to the current
meeting.

As still a further variation, certain attendees who have a
predetermined position within an organization or predeter-
mined relationship to the meeting owner or to other attend-
ces of a meeting may be handled differently 1in terms of their
access to the virtual meeting room. For example, 11 a person
who 1s 1n the senior leadership of an organization or the
“boss” of the meeting owner joins a meeting room while
another meeting 1s 1m-progress, the meeting server would
recognize the importance of such persons and automatically
place them in the virtual meeting room, and present a
notification (audio or text) only to the meeting room owner
in the existing meeting, the nofification indicating that
persons of high importance (perhaps including their names)
have joined and are in the virtual waiting room.
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FIG. 4B 1llustrates an example notification 260 that may
be presented to the meeting room owner when a senior
executive or the meeting room owner’s “boss” has joined for
the next meeting. The notification indicates the name of the
person who has joined and his/her title or relationship to the
meeting room owner, and also indicates that person has been
sent the virtual waiting room, waiting for the start of the next
meeting. This will alert the meeting room owner to finish the
existing meeting promptly so that he/she does not keep the
important person waiting too long 1n the virtual waiting
room.

It should be understood that the virtual waiting room
embodiments presented herein may be useful when the
virtual meeting room owner has not yet connected to the
virtual meeting room, not just because he/she 1s 1n another
meeting 1n the virtual meeting room. For example, the
virtual meeting room owner may be away from his user
device, 1n another meeting outside of his/her virtual meeting
room, etc.

FIG. § illustrates a flow chart for a method 300 performed
by the server that manages meetings 1 a virtual meeting,
room on behalf of a virtual meeting room owner (host). In
particular, the method 300 involves operations performed by
the server in determining whether persons are connected 1nto
a virtual waiting room when they join for a meeting 1n the
virtual meeting room either at a time when another meeting,
1s 1n progress 1n the virtual meeting room or when the virtual
meeting room owner has not joined the meeting for other
reasons. At 310, a request 1s received from an attendee to
j0in a meeting 1n the virtual meeting room. At 320, the
meeting server determines, based on configurations set by
the virtual meeting room owner, whether to connect the
attendee to a virtual watting room. At 330, the server
connects the attendee to the virtual waiting room 1n accor-
dance with the configurations set by the virtual meeting
room owner. If the attendee request to connect to the virtual
meeting room/waiting room 1s denied, a notification would
be presented to the attendee (e.g., “Your Request to Enter the
Meeting Room 1s Denied.”)

The operations of the virtual waiting room can vary
according to tradeoils between resource consumption and
waiting experience. Reference 1s now made to FIG. 6. FIG.
6 1llustrates a flow chart 400 that depicts the various opera-
tions that are possible 1n the virtual waiting room, and which
may be configurable by the virtual meeting room owner. The
process starts at 410 where the virtual meeting room owner
sets the capabilities of the virtual waiting room. At 420, a
configuration can be set 1n which a simple text and/or audio
message 1s played out to the invitees/attendees 1n the virtual
waiting room. The message may be as simple as “Your
meeting will start once the host joins. Please wait here in the
virtual waiting room. Thank you.” The video message may
be of the meeting room owner.

FIG. 7A shows an example of a text message displayed to
users who are connected to a virtual waiting room. The
message, shown at reference numeral 500, may simply state:
“The host/meeting room owner 1s not yet available. Please
wait.” In addition to or instead of a text message, the
meeting server may play out an audio or video message
explaiming that the room owner 1s not yet available, either
because he/she 1s finishing a previous meeting or because
he/she 1s away and has not connected to the system yet. That
message may be repeated to ensure the attendees realize they
should wait. The waiting attendees have no way to interact
with each other.

10

15

20

25

30

35

40

45

50

55

60

65

8

At 430, a configuration can be set in which a video
program/segment 1s played to those in the virtual waiting
room.

FIG. 7B shows a video program 510 may be played out
to the attendees. The video program may be an advertise-
ment promoting a product or service, an mstruction video, a
company video memorandum, etc. The text message 500
indicating that the attendees should wait, may also be
presented. Again, the waiting attendees have no way to
interact with each other 1n this example.

At 440, a configuration may be set to display a roster/list
ol the attendees/invitees who are 1n the virtual waiting room.
This may be useful so that people can see who else has
already joined a planned meeting and 1s waiting in the virtual
waiting room.

FIG. 7C 1illustrates a list or roster of attendees/invitees
who are in the virtual meeting room 1s shown. The list or
roster, shown at reference numeral 520, 1s displayed to the
attendees so each attendee knows who else has already
joimed the meeting. The meeting room owner/host’s name 1s
shown 1n italics to indicate that he/she has not yet joined.
The attendees may or may not have the ability to interact
with each other. For example, the attendees may have the

ability to chat with each other, as shown at reference
numeral 3525.

At 450, a configuration may be set to enable full (audio,
video and content sharing) interaction between attendees in
the virtual waiting room while waiting for the meeting
owner to end a meeting in-progress in the virtual meeting
room. This allows the persons who are connected to the
virtual waiting room to begin conducting business amongst
themselves. Once the meeting room owner joins, all of the
attendees 1n the virtual waiting room are seamlessly moved
into the virtual meeting room, with all functions (recording,
content sharing, video, audio) that were ongoing on the
virtual waiting room continuing, uninterrupted, in the virtual
meeting room.

FIG. 7D 1llustrates a version of the virtual waiting room
in which full audio, video and content sharing interaction 1s
enabled among attendees. Icons may be presented next to
cach attendee’s name 1n the roster 520 to indicate who 1s
speaking at any moment. There 1s a shared content window
530 that allows any attendee to share content for viewing by
other attendees. In addition, video from each of the attendees
may be presented, as shown at reference numerals 540(1)-
540(4). Thus, FIG. 7D illustrates an example 1n which the
waiting attendees may be placed 1n a virtual waiting room
that has all the capabilities of the virtual meeting room—
they can see, and hear each other for example. A splash
screen and an on-screen reminder may be presented to
explain that the meeting has not yet started but attendees can
interact as they would expect 1n a virtual meeting room.

Any combination of the configurations shown in FIG.
7A-7D may be possible.

In all of the configurations described herein, once the
virtual meeting room owner joins the meeting (either by
ending the prior meeting i1n the virtual meeting room or
logging 1n to the meeting server and starting the planned
meeting), the virtual waiting room 1s at that point closed so
that anyone else who joins the meeting will join the virtual
meeting room.

In all these virtual waiting room capabilities examples,
waiting attendees are signaled that the room owner 1s not yet
available and they should wait. The server may also notily
the room owner, 1n an m-progress meeting, that attendees for
the next meeting are waiting.
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In accordance with the embodiments described herein in
connection with FIGS. 1-7A-7D, attendees are automati-
cally directed into the virtual waiting room, according to
configurations set by the meeting room owner, or according
to default configurations. The meeting room owner does not
have to make decisions about referring attendees to the
waiting room, etc. The meeting room owner may be notified
that there are waiting attendees but does not have to act on
that information. This simplifies use of the meeting room
and avoids unnecessary meeting interruptions, particularly
when a meeting room owner has back-to-back meetings.

Reference 1s now made to FIGS. 8 and 9A-9D for
examples of interactions between the meeting room owner
and a waiting attendee. Referring first to FIG. 8, in this
example, virtual meeting room 100 includes attendee video
102 and 104 and shared content 108. At reference numeral
550 1s a textual notification to the meeting owner indicating
that there are other attendees for the next meeting 1n the
virtual waiting room. The names of the attendees in the
virtual waiting room may also be included in the textual
notification 350. There 1s no direct interaction between the
meeting room owner and the waiting attendees in this
example. The meeting room owner 1s only notified that there
are waiting attendees, and possibly their identities.

The meeting room owner/host may be notified that people
are arriving and waiting by a second active presence screen
on their display. The host may also prompted to message the
attendees with an expected start time (like “running over,
meeting starting in 2 minutes™). This can be implemented
using an Extensible Messaging and Presence Protocol
(XMPP) messaging infrastructure. The host may be pre-
sented with a user interface control, shown at reference
numeral 560, to bring attendees 1n the virtual waiting room
into the virtual meeting room which results 1n the temporary
virtual meeting room resources being returned to the system.

FIGS. 9A-9D illustrate progressively more complex sce-
narios for interactions between a meeting room owner and a
waiting attendee. FIG. 9A illustrates an example in which a
virtual meeting room owner Tom 1s conducting a meeting,
with Charles. The meeting room 600 includes video of
Charles shown at 610, and Tom’s shared content (white-
board, documents, slides, etc.) 620. During this meeting in
virtual meeting room 600, a new meeting attendee Bob
arrives. Since Tom 1s still 1n a meeting with Charles, Bob 1s
automatically put into a virtual waiting room, according to
any of the embodiments described above 1n connection with
FIGS. 1-7D. Video for Bob, shown at reference numeral
630, 1s presented to Tom. Only Tom, the meeting room
owner, sees the video of Bob. Tom can signal to Bob that he
1s still 1n another meeting (with Charles), and asks Bob to
wait. For example, Tom may send a chat message, click a
button (shown at 640) that will cause the meeting server to
notity Bob that Tom 1s still 1n a meeting, etc. The notification
to Tom that Bob has jomed can have a quick reply option
with one or more pre-established (“canned’) responses that
can be selected.

FIG. 9B illustrates a scenario similar to FIG. 9A but taken
a step Turther. In this scenario, the meeting room owner Tom
asks the meeting attendee Charles to hold for a moment.
Tom then clicks a button 650 that causes the meeting server
to switch to a full voice and video conversation with Bob
(who 1s in the virtual waiting room). The meeting room
owner Tom and attendee Bob briefly interact via voice and
video. By clicking the button again, Tom returns to the
meeting room with Charles and Bob stays in the virtual
waiting room. When Tom ends the meeting with Charles,
Bob 1s admitted to the meeting room with Tom.
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FIGS. 9C and 9D illustrate a scenario similar to FIG. 8B,
but taken still further. At some point after the meeting room
owner Tom interacts with Bob via voice and video, by
clicking the button 650 and clicking the button 650 again to
return to the meeting with Charles, the meeting room owner
Tom decides that Bob should be admitted/added to the
in-progress meeting with Charles. To add/admit Bob to the
meeting, the meeting room owner Tom clicks another button
660. When this happens, Bob 1s added to the in-progress
meeting and an example of the user interface that Tom sees
1s shown 1n FIG. 9D. Bob i1s moved from the virtual waiting
room and added to the virtual meeting room with any other
attendee already 1n the virtual meeting room. The meeting
room owner Tom, attendee Charles and attendee Bob can all
interact with each other 1n the virtual meeting room. Once
Bob 1s added to the virtual meeting room, and assuming
there 1s nobody else 1n the virtual waiting room, the virtual
waiting room can be closed and the resources for the virtual
waiting room can be released.

When the virtual waiting room concepts are applied to a
video conference bridge, the virtual waiting room 1s a
temporary waiting bridge for users who are joining a video
coniference bridge before the allocated start time or before
the host/bridge owner 1s ready for them to join. Furthermore,
the participants and host would be provided with feedback
mechanisms to make the waiting user experience and com-
fortable, natural and productive as possible as described
above 1n connection with FIGS. 3-7D. Like the virtual
waiting room, the temporary waiting bridge 1s supported by
a secondary pool of bridge resources made available and
allocated ahead of meeting start times (say within 5 min-
utes), as described above.

Moreover, like the examples described above, an ‘early
condition’ 1s set on the server 1f the video conference bridge
1s already 1n use and new attendees, not in the current
meeting are attempting to join. The early condition can
exceed the end time of the previous meeting 1n the case of
a meeting overrun. This caters for the case where attendees
j01n on time or late but the previous meeting 1s still running.
While 1 this mode attendees who join ahead of the host
being ready for the next meeting are temporarily hosted on
the temporary allocated bridge resource.

To summarize, embodiments are presented herein to pre-
vent next meeting attendees from inadvertently barging into
an 1m-progress meeting in a virtual meeting room. A visual
teedback 1s presented to attendees to show that the virtual
meeting room/video conference bridge i1s currently i use
and that they are 1n a holding place, 1.e., a virtual meeting
room or temporary conference bridge. A visual feedback
may be presented to the host/owner to show that people are
gathering or 1n place for the next meeting. A mechanism may
be provided to allow the host to indicate to newly arriving
attendees that the meeting will begin shortly. A meeting can
start more naturally without awkward interruptions i a
previous meeting.

FIG. 10 1illustrates a block diagram of the server 20,
according to an example embodiment. The server 20 may
take the form of an application running 1n a data center or
cloud computing environment. The server 20 includes one or
more processors 700, a network interface unit 710 and a
memory 720. The processor 700 may be a microprocessor or
microcontroller, or several instances of such devices. The
network interface unit 710 may include one or more network
interface cards that enable network connectivity for the
server 20.

The memory may 720 may include read only memory
(ROM), random access memory (RAM), magnetic disk
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storage media devices, optical storage media devices, flash
memory devices, electrical, optical, or other physically
tangible (1.e., non-transitory) memory storage devices. Thus,
in general, the memory 720 may comprise one or more
tangible (non-transitory) computer readable storage media
(e.g., memory device(s)) encoded with software or firmware
that comprises computer executable nstructions.

To this end, the memory 720 stores instructions for
meeting room control software 730, which 1n turn includes
instructions for virtual waiting room control software 740
and virtual waiting room configuration information 750
indicating default configurations as well as configurations
set by a meeting room owner. When processor(s) 700
execute the meeting room control software 730, the proces-
sor(s) 700 perform the operations described above 1n con-
nection with FIGS. 1-9D.

The above description 1s mtended by way of example
only. Various modifications and structural changes may be
made therein without departing from the scope of the

concepts described herein and within the scope and range of
equivalents of the claims.

What 1s claimed 1s:

1. A method comprising:

at a server that manages meetings 1 a virtual meeting

room on behalf of a virtual meeting room owner:

receiving a request from an attendee to join a meeting
in the virtual meeting room:;

displaying a graphical user interface control with a first
prompt to the virtual meeting room owner to open a
virtual waiting room;

determining an identity of the attendee, wherein the
identity of the attendee includes a hierarchical rela-
tionship level of the attendee within an organization;

determining, based on configurations set by the virtual
meeting room owner, whether to connect the
attendee to the virtual waiting room:;

automatically connecting the attendee to the wvirtual
waiting room 1in accordance with the configurations
set by the virtual meeting room owner and 1n accor-
dance with the identity of the attendee; and

displaying a second prompt to the virtual meeting room
owner indicating that the attendee 1s in the virtual
waiting room waiting for the start of the meeting, the
second prompt further indicating the name and hier-
archal relationship level of the attendee within the
organization to enable the virtual meeting room
owner to determine a length of time to keep the
attendee waiting 1n the virtual waiting room.

2. The method of claim 1, further comprising instantiating,
the virtual waiting room with a pool of resources.

3. The method of claim 1, further comprising determining,
that the virtual meeting room owner 1s not available to join
the meeting because the virtual meeting room owner has not
connected to the virtual meeting room.

4. The method of claim 1, further comprising determining,
that the virtual meeting room owner 1s not available to join
the meeting because the virtual meeting room owner 1s 1n a
meeting still in-progress 1n the virtual meeting room.

5. The method of claim 1, further comprising automati-
cally opening the virtual waiting room a predetermined
period of time prior to the start time of the meeting, and
wherein connecting comprises automatically connecting the
attendee to the virtual meeting room.

6. The method of claim 1, further comprising automati-
cally opening the virtual waiting room at a predetermined
time, and wherein connecting comprises automatically con-
necting the attendee to the virtual meeting room.
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7. The method of claim 4, further comprising displaying
to one or more attendees i1n the virtual waiting room a
message indicating that the virtual meeting room owner 1s
not yet available.
8. The method of claim 7, further comprising playing to
the one or more attendees 1n the virtual waiting room a video
program.
9. The method of claim 7, further comprising displaying
to one or more attendees a list of the attendees 1n the virtual
waiting room.
10. The method of claim 7, further comprising enabling
audio, video and content sharing interactions between mul-
tiple attendees in the virtual waiting which are comparable
to interactions available in the virtual meeting room.
11. The method of claim 4, further comprising displaying
to the virtual meeting room owner a message indicating how
many people are in the virtual waiting room.
12. The method of claim 4, further comprising displaying
only to the virtual meeting room owner a notification that the
attendee for a next meeting 1s 1n the virtual waiting room.
13. The method of claim 12, further comprising receiving
from the virtual meeting room owner a command to open an
audio or video connection to the attendee in the virtual
waiting room to allow audio or video communication
between the attendee and virtual meeting room owner.
14. The method of claim 13, further comprising receiving
from the virtual meeting room owner a command to close
the audio or video connection to the attendee 1n the virtual
waiting room.
15. The method of claim 13, further comprising receiving
from the virtual meeting room owner a command to add the
attendee who 1s 1n the virtual waiting room 1nto the virtual
meeting room.
16. An apparatus comprising;:
a network interface unit configured for network commu-
nication with user devices of attendees of a virtual
meeting 1n virtual meeting room that 1s managed on
behalf of a virtual meeting room owner;
a processor coupled to the network interface unit, and
configured to:
receive a request from an attendee to join a meeting 1n
the virtual meeting room;

display a graphical user interface control with a first
prompt to the virtual meeting room owner to open a
virtual waiting room;

determine an 1dentity of the attendee, wherein the
identity of the attendee includes a hierarchical rela-
tionship level of the attendee within an organization;

determine, based on configurations set by the virtual
meeting room owner, whether to connect the
attendee to the virtual waiting room:;

automatically connect the attendee to the virtual wait-
ing room 1n accordance with the configurations set
by the virtual meeting room owner and 1n accordance
with the i1dentity of the attendee; and

display a second prompt to the virtual meeting room
owner indicating that the attendee 1s i the virtual
waiting room waiting for the start of the meeting, the
second prompt further indicating the name and hier-
archal relationship level of the attendee within the
organization to enable the wvirtual meeting room
owner to determine a length of time to keep the
attendee waiting in the virtual waiting room.

17. The apparatus of claim 16, wherein the processor 1s
further configured to determine that the virtual meeting
room owner 1s 1n a meeting still-in progress in the virtual
meeting room.
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18. The apparatus of claim 16, wherein the processor 1s
configured to automatically open the virtual waiting room a
predetermined of time prior to the start time of the meeting,
and to automatically connect the attendee to the virtual
meeting room.

19. The apparatus of claim 16, wherein the processor 1s
configured to receive from the virtual meeting room owner
a command to open an audio or video connection to the
attendee 1n the virtual meeting room to allow audio or video

communication between the attendee and the virtual meeting
room Owner.

20. The apparatus of claim 19, wherein the processor 1s
configured to receive from the virtual meeting room owner
a command to add the attendee who 1s 1n the virtual waiting
room 1nto the virtual meeting room.

21. A non-transitory computer readable storage media
storing 1nstructions that, when executed by a processor,
cause the processor to:

receive a request from an attendee to join a meeting 1n a

virtual meeting room that 1s managed on behalf of a
virtual meeting room owner;

display a graphical user interface control with a prompt to

the virtual meeting room owner to open a virtual
waiting room;

determine an 1dentity of the attendee, wherein the 1dentity

of the attendee includes a hierarchical relationship level
of the attendee within an orgamization;

determine, based on configurations set by the wvirtual

meeting room owner, whether to connect the attendee
to the virtual waiting room;

automatically connect the attendee to the virtual waiting

room 1n accordance with the configurations set by the
virtual meeting room owner and 1n accordance with the
identity of the attendee; and

display a second prompt to the virtual meeting room

owner indicating that the attendee 1s in the wvirtual
waiting room waiting for the start of the meeting, the
second prompt further indicating the name and hierar-
chal relationship level of the attendee within the orga-
nization to enable the virtual meeting room owner to
determine a length of time to keep the attendee waiting
in the virtual waiting room.

22. The non-transitory computer readable storage media
of claim 21, further comprising instructions that cause the
processor to determine that the virtual meeting room owner
1s 11 a meeting still-in progress 1n the virtual meeting room.

23. The non-transitory computer readable storage media
of claim 21, further comprising instructions that cause the
processor to automatically open the virtual waiting room a
predetermined of time prior to the start time of the meeting,
and to automatically connect the attendee to the wvirtual
meeting room.

24. The non-transitory computer readable storage media
of claim 21, further comprising instructions that cause the
processor to receive from the virtual meeting room owner a
command to open an audio or video connection to the
attendee 1n the virtual meeting room to allow audio or video
communication between the attendee and the virtual meeting
room Owner.

25. The non-transitory computer readable storage media
of claim 24, further comprising instructions that cause the
processor to receive from the virtual meeting room owner a
command to add the attendee who 1s 1n the virtual waiting
room 1nto the virtual meeting room.

26. The apparatus of claim 16, wherein the processor 1s
turther configured to:
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instantiate the wvirtual waiting room with a pool of
resources.

277. The apparatus of claim 16, wherein the processor 1s

turther configured to:

display to one or more attendees in the virtual waiting
room a message indicating that the virtual meeting
room owner 1s not yet available.

28. The apparatus of claim 27, wherein the processor 1s

further configured to:

play to the one or more attendees in the virtual waiting
room a video program.

29. The apparatus of claim 27, wherein the processor 1s

turther configured to:

display to one or more attendees a list of the attendees 1n
the virtual waiting room.

30. The apparatus of claim 27, wherein the processor 1s

further configured to:
ecnable audio, video and content sharing interactions
between multiple attendees 1n the virtual waiting which
are comparable to interactions available in the virtual
meeting room.
31. The non-transitory computer readable storage media
of claim 21, further comprising instructions that cause the
processor to:
instantiate the wvirtual waiting room with a pool of
resources.
32. The non-transitory computer readable storage media
of claim 21, further comprising instructions that cause the
processor to:
display to one or more attendees in the virtual waiting
room a message indicating that the virtual meeting
room owner 1s not yet available.
33. The non-transitory computer readable storage media
of claim 32, further comprising instructions that cause the
processor to:
display to one or more attendees a list of the attendees 1n
the virtual waiting room.
34. The non-transitory computer readable storage media
of claim 32, further comprising instructions that cause the
processor to:
enable audio, video and content sharing interactions
between multiple attendees 1n the virtual waiting which
are comparable to interactions available 1n the virtual
meeting room.
3J. An apparatus comprising:
a network interface configured to enable communications,
in a video conference, between a meeting host partici-
pants via user devices;
a memory configured to stove instructions and data to
support the video conference; and
one or movre processors coupled to the network interface
and the memory, and configured to:
establish a virtual meeting voom associated with the
meeting host;

provide a virtual waiting voom configuration option to
place prospective participants in a virtual waiting
room instead of the virtual meeting room,

receive a request from a prospective participant to join
a video conference in the virtual meeting room;

display a graphical user interface control with a first
prompt to the meeting host to open the virtual
waiting room,

determine whether the meeting host and the prospective
participant have a predetermined rvelationship by
matching information about the prospective partici-
pant against stoved information about one or more
prospective participants, wherein the stoved infor-
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mation includes an identifier of one or more pro-
spective participants, an indication of an orvganiza-
tion associated with omne or more prospective
participants, or both;

if the prospective participant has a predetermined
relationship with the meeting host, admit the pro-
spective participant to the virtual meeting voom,

if the prospective participant does not have a prede-
termined relationship with the meeting host, admit
the prospective participant to the virtual waiting
Yoom,;

when the prospective participant is admitted to the
virtual waiting room, display a second prompt to the
meeting host indicating that the prospective partici-
pant is in the virtual waiting room, the second
prompt further providing an identifier associated
with the prospective participant and relationship
level of the prospective participant to the organiza-
tion of the meeting host to enable the meeting host to
a length of time to keep the prospective participant
waiting in the virtual waiting room before admitting
the prospective participant to the virtual meeting
room from the virtual waiting voom as a meeting
participant; and

if the meeting host chooses not to admit the prospective
participant to the virtual meeting room, allow the
meeting host to intervact with the prospective partici-
pant in the virtual waiting room.

36. The apparatus of claim 35, wherein the virtual meet-
ing room has been previously assigned to the meeting host
for recurring use by the meeting host.

37. The apparatus of claim 35, wherein the stored infor-
mation about one or more prospective participants com-
prises an indication that the prospective participant is a
member of the same ovganization as the meeting host.

38. The apparatus of claim 35, wherein the stored infor-
mation about one or more prospective participants com-
prises an indication that the prospective participant is a
member of an ovganization allowed by the meeting host.

39. The apparatus of claim 35, wherein the interaction
with the prospective participant in the virtual waiting room
comprises audio and video communication between the
prospective participant and the meeting host.

40. The apparatus of claim 335, further wherein the one or
movre processors are further configured to receive from the
meeting host a command to move the prospective participant
from the virtual waiting voom to the virtual meeting room as
a meeting participant.

41. The apparatus of claim 35, whervein the one or more
processors are configured to generate data for displayving a
message to the prospective participant in the virtual waiting
Yoom.

42. The apparatus of claim 35, wherein the one ov more
processors are further comfigured to gemnerate data for
displayving to the prospective participant in the virtual
waiting room a list of all prospective participants in the
virtual waiting room.

43. The apparatus of claim 35, wherein the one or more
processors are configured to enable audio, video and con-
tent sharing interactions between multiple prospective par-
ticipants in the virtual waiting room.

44. The apparatus of claim 35, whervein the one or more
processors arve configured to generate data for displaying to
the meeting host a list of the prospective participants in the
virtual waiting voom.

45. A method for providing virtual rooms for audio and
video-enabled online meetings comprising:
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establishing a first virtual voom, the first virtual room
associated with a meeting host, the first virtual room
having been previously assigned to a meeting host for
recurring use by the meeting host;

establishing a second virtual voom, the second virtual

room associated with the meeting host;

receiving, during an online meeting in the first virtual

room, a request from a prospective participant to join
an online meeting with the meeting host;
displaving a graphical user interface contrvol with a first
prompt to the meeting host to open a virtual waiting
YOOm;

determining a rvelationship between the prospective par-
ticipant and the meeting host based on an indication of
the relationship between the prospective participant
and the meeting host;
determining, based on configurations set by the meeting
host, whether to connect the prospective participant to
the first virtual room or the second virtual room;

connecting the prospective participant to the second vir-
tual room in accovdance with the determination based
on the configurations set by the meeting host and the
relationship between the prospective participant and
the meeting host; and

displaving a second prompt to the meeting host indicating

that the prospective participant is in the second virtual
room, the second prompt further indicating an identi-
fier associated with the prospective participant and
relationship level of the prospective participant to the
organization of the meeting host to enable the meeting
host to determine a length of time to keep the prospec-
tive participant waiting in the virtual waiting room
before admitting the prospective participant to the
online meeting in the first virtual room from the second
virtual room as a meeting participant;

wherein the first virtual voom is a virtual meeting room

and the second virtual room is a virtual waiting room.

46. The method of claim 45, wherein the relationship
between the prospective participant and the meeting host
comprises an indication that the prospective participant is a
member of the same organization as the meeting host.

47. The method of claim 45, wherein the relationship
between the prospective participant and the meeting host
comprises an indication that the prospective participant is a
member of an ovganization allowed by the meeting host.

48. The method of claim 45, further comprising opening
a comnnection to the prospective participant in the second
virtual room to allow audio and video communication
between the prospective participant in the second virtual
room and the meeting host.

49. The method of claim 45, further comprising rveceiving

from the meeting host a command to move the prospective
participant from the second virtual room to the first virtual

room as a meeting participant.

50. The method of claim 45, further comprising displaying
to the prospective participant in the second virtual room a
message from the meeting host.

51. The method of claim 45, further comprising displaying
to the prospective participant in the second virtual room a
list of all prospective participants in the second virtual
Yoom.

52. The method of claim 45, further comprising enabling
audio, video and content sharing interactions between the

prospective participants in the second virtual voom.

53. The method of claim 45, wherein the relationship
between the prospective participant and the meeting host
comprises a previously registered participant identity.
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54. A method for conducting a video conference compris-
Ing:

providing vesources to support a video conference
whereby a meeting host can communicate with meeting
participants via video and audio;

establishing a virtual meeting voom associated with the
meeting host;

providing a virtual waiting room configuration option to
place prospective participants in a virtual waiting room
instead of the virtual meeting room;

receiving a rvequest from a prospective participant to join
a video conference in the virtual meeting room;

displaving a graphical user interface control with a first
prompt to the meeting host to open the virtual waiting
Yoom,

determining whether the meeting host and the prospective
participant have a predetermined rvelationship by
matching information about the prospective participant
against stoved information about one or more prospec-
tive participants, whevein the storved information
includes an identifier of one or movre prospective par-
ticipants, an indication of an organization associated
with one or more prospective participants, or both;

admitting the prospective participant to the virtual wait-
ing room based upon the determination that there is not
a predetermined rvelationship between the prospective
participant and the meeting host;

dfter the prospective participant is admitted to the virtual
waiting room, displaving a second prompt to the meet-
ing host indicating that the prospective participant is in
the virtual waiting room, the second prompt further
providing an identifier associated with the prospective
participant and velationship level of the prospective
participant to the organization of the meeting host to
enable the meeting host to determine a length of time to
keep the prospective participant waiting in the virtual
waiting room before admitting the prospective partici-
pant to the virtual meeting room from the virtual
waiting voom as a meeting participant, allowing the
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meeting host to interact with the prospective partici-
pant in the virtual waiting room.
55. The method of claim 54, wherein the virtual meeting
room has been previously assigned to the meeting host for
recurring use by the meeting host.

56. The method of claim 54, wherein the stored informa-
tion about one or more prospective participants comprises
an indication that the prospective participant is a member of
the same orvganization as the meeting host.

57. The method of claim 54, wherein the stored informa-
tion about one ov move prospective participants comprises
an indication that the prospective participant is a member of
an organization allowed by the meeting host.

58. The method of claim 54, wherein the interaction with
the prospective participant in the virtual waiting room
comprises audio and video communication between the

prospective participant and the meeting host.

59. The method of claim 54, further comprising rveceiving

from the meeting host a command to move the prospective

»q participant from the virtual waiting room to the virtual

25

30

meeting room as a meeting participant.

60. The method of claim 54, further comprising the step
of displaving a message to the prospective participant in the
virtual waiting room.

61. The method of claim 54, further comprising the step
of displaving to the prospective participant in the virtual
waiting room a list of all prospective participants in the
virtual waiting room.

62. The method of claim 54, further comprising the step
of enabling audio, video and content sharing interactions
between multiple prospective participants in the virtual
waiting room.

63. The method of claim 54, further comprising the step
of displayving to the meeting host a list of the prospective

35 participants in the virtual waiting room.

64. The method of claim 54, wherein the relationship
between the prospective participant and the meeting host
comprises a previously registered participant identity.
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In the Claims

Clamm 35, Column 14, Lines 47-48, please replace “between a meeting host participants via user
devices;” with --between a meeting host and participants via user devices;--

Claim 45, Column 16, Line 11, please replace “prompt to the meeting host to open a virtual waiting”
with --prompt to the meeting host to open the second virtual--

Claim 45, Column 16, Lines 29-30, please replace “prospective participant to the organization™ with
--prospective participant to an organization--

Claim 45, Column 16, Line 32, please replace “participant waiting in the virtual waiting room” with
--participant waiting in the second virtual room--

Claim 54, Column 17, Line 39, please replace “waiting room as a meeting participant, allowing the”
with --waiting room as a meeting participant, and allowing the--
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