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(57) Abstract: One disclosed example method includes a video conference provider establishing a main meeting of a video conference
and multiple associated sub-meetings at the request of a host client device associated with a host of the meeting. The method further
includes the video conference provider determining that a self-selection mode for the sub-meetings is enabled and transmitting notifi-
cations to participant client devices associated with the participants of the meeting. Each notification identifies a list of sub-meetings
from which a participant can select a sub-meeting to join. The method further includes the video conference provider receiving and
forwarding a request from a participant client device to connect to a selected sub-meeting, and receiving an automatic approval from
the host client device. The video conference provider further connects the participant client device to the selected sub-meeting,
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SELF-SELECT SUB-MEETINGS IN VIDEOCONFERENCING

FIELD
[0001] The present application generally relates to videoconferences and
more particularly relates to systems and methods for enabling participants of a

main videoconferencing meeting to self-select sub-meetings to join.

BACKGROUND
[0002] Videoconferencing has become a common way for people to meet as
a group, but without being at the same physical location. Participants can be
invited to a videoconference meeting, join from their personal computers or
telephones, and are able to see and hear each other and converse largely as they
would during an in-person group meeting or event. The advent of user-friendly
videoconferencing software has enabled teams to work collaboratively despite
being dispersed around the country or the world. It has also enabled families and
friends to engage with each other in more meaningful ways, despite being
physically distant from each other.
SUMMARY

[0003] Various examples are described for systems and methods for
enabling participants of a main videoconferencing meeting to self-select sub-
meetings to join. One example method includes establishing, responsive to a first
instruction from a host client device to start a main meeting of a video conference,
the main meeting by connecting the host client device to the main meeting and
processing multimedia streams to and from the host client device for the main
meeting; joining a plurality of participants to the main meeting in response to
requests from each of the participants to join the video conference; receiving, from
the host client device, a second instruction to start a plurality of sub-meetings for
the main meeting; establishing the plurality of sub-meetings; and in response to
determining that a self-selection mode for the plurality of sub-meetings is enabled,
transmitting one or more notifications to participant client devices associated with
the plurality of participants, the one or more notifications identifying one or more
lists of sub-meetings available to the participant client devices; receiving, from a
participant client device, a request to connect to a particular sub-meeting of the
plurality of sub-meetings; forwarding the request to the host client device and

receiving approval of the request from the host client device; and responsive to
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receiving the approval of the request from the host client device, connecting the
participant client device to the particular sub-meeting and processing multimedia
streams to and from the participant client device for the particular sub-meeting.
[0004] One example non-transitory computer-readable media is
communicatively coupled to one or more processors and storing processor-
executable instructions that, when executed by the one or more processors, cause
the one or more processors to perform operations comprising: establishing,
responsive to a first instruction from a host client device to start a main meeting
of a video conference, the main meeting by connecting the host client device to the
main meeting and processing multimedia streams to and from the host client
device for the main meeting; joining a plurality of participants to the main meeting
in response to requests from each of the participants to join the video conference;
receiving, from the host client device, a second instruction to start a plurality of
sub-meetings for the main meeting; establishing the plurality of sub-meetings; in
response to determining that a self-selection mode for the plurality of sub-meetings
is enabled, transmitting one or more notifications to participant client devices
associated with the plurality of participants, the one or more notifications
identifying a list of sub-meetings available to the participant client devices;
receiving, from a participant client device, a request to connect to a particular sub-
meeting of the plurality of sub-meetings; and connecting the participant client
device to the particular sub-meeting and processing multimedia streams to and
from the participant client device for the particular sub-meeting.

[0005] One example system includes a processor; and a memory device
including instructions that are executable by the processor to cause the processor
to perform operations comprising: initiating a main meeting of a video conference
by requesting the main meeting to be started and by generating and sending
multimedia streams for the main meeting; initiating a plurality of sub-meetings
associated with the main meeting, the main meeting comprising a plurality of
participants; entering a self-selection mode to allow each of the plurality of
participants to choose a sub-meeting from the plurality of sub-meetings to join;
while operating in the self-selection mode, causing notifications to be sent to
participant client devices associated with the respective participants, the
notifications identifying one or more lists of sub-meetings available to the
respective participant client devices; receiving a request to join a particular sub-

meeting of the plurality of sub-meetings by a participant of the plurality of
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participants; and responsive to receiving the request to join the particular sub-
meeting, sending approval for the participant to join the particular sub-meeting.
[0006] These illustrative examples are mentioned not to limit or define the
scope of this disclosure, but rather to provide examples to aid understanding
thereof, Illustrative examples are discussed in the Detailed Description, which
provides further description. Advantages offered by various examples may be
further understood by examining this specification.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The accompanying drawings, which are incorporated into and
constitute a part of this specification, illustrate one or more certain examples and,
together with the description of the example, serve to explain the principles and
implementations of certain examples.
[0008] Figure 1 shows an example system that provides videoconferencing
functionality to various client devices, according to certain aspects described
herein.
[0009] Figure 2 shows an example system in which a video conference
provider provides videoconferencing functionality to various client devices,
according to certain aspects described herein.
[0010] Figure 3 shows an example of an operating environment for enabling
participants of a main videoconferencing meeting to self-select sub-meetings to
join, according to certain aspects described herein.
[0011] Figures 4A and 4B shows examples of several processes for various
devices operating in self-selection mode for sub-meetings of a main meeting,
according to certain aspects described herein.
[0012] Figure 5A shows an example of a user interface presented on a host
client device for creating sub-meetings and enabling the self-selection mode,
according to certain aspects described herein.
[0013] Figure 5B shows an example of a user interface presented on a
participant device for self-selecting a sub-meeting to join, according to certain
aspects described herein.
[0014] Figure 6 shows an example computing device suitable for
implementing aspects of the techniques and technologies described herein.

DETAILED DESCRIPTION

[0015] Examples are described herein in the context of systems and

methods for enabling participants of a main videoconferencing meeting to self-
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select sub-meetings to join. Those of ordinary skill in the art will realize that the
following description is illustrative only and is not intended to be in any way
limiting. Reference will now be made in detail to implementations of examples as
illustrated in the accompanying drawings. The same reference indicators will be
used throughout the drawings and the following description to refer to the same or
like items.

[0016] In the interest of clarity, not all of the routine features of the
examples described herein are shown and described. It will, of course, be
appreciated that in the development of any such actual implementation, numerous
implementation-specific decisions must be made in order to achieve the developer’s
specific goals, such as compliance with application- and business-related
constraints, and that these specific goals will vary from one implementation to
another and from one developer to another.

[0017] Videoconferencing systems enable their users to create and attend
videoconferences (or “meetings”) via various types of client devices. After joining
a meeting, the participants receive audio and video streams or feeds (or
“multimedia” streams or feeds) from the other participants and are presented with
views of the video feeds from one or more of the other participants and audio from
the audio feeds. Using these different modalities, the participants can see and
hear each other, engage more deeply, and generally have a richer experience
despite not being physically in the same space.

[0018] To create a meeting, a person (referred to as the “host” or “meeting
host”) accesses the videoconferencing system, creates a new meeting, and identifies
one or more other people to invite to the meeting. In response to the host creating
the meeting, the videoconference system establishes the meeting by creating a
meeting identifier and, if desired, a passcode or other access control information.
The host can then send the meeting identifier (and access control information) to
each of the invitees, such as by email. Once the meeting is started, the invitees
can then access and join the meeting using the meeting identifier and any provided
access control information.

[0019] The host controls and manages various functions of the meeting,
such as managing sub-meetings, sometimes referred to as “breakout rooms,”
associated with the “main” videoconference meeting. Participants in the main
videoconference meeting may exit the meeting into a sub-meeting, e.g., to discuss

a particular topic, before returning to the main meeting. The host can create
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multiple sub-meetings (e.g., one sub-meeting for one particular topic) and assign
participants to different sub-meetings. However, for a meeting with a large
number of participants (e.g., a meeting for a large class of students or a large
conference), assigning each participant to a sub-meeting can be exhausting and
inefficient. In addition, in some cases, such as large conferences, the participants
may want to join different sessions (sub-meetings) based on their interests. This
information is generally not available to the host when assigning participants to
sub-meetings.

[0020] To provide more flexibility and convenience in assigning
participants to sub-meetings (breakout rooms) for a videoconferencing meeting, a
videoconferencing system according to this disclosure allows a participant to self-
select the sub-meeting that he/she wants to join. In one example, a client device
associated with a host (referred to as the “host client device”) initiates a main
videoconferencing meeting (also referred to herein as the “main meeting”) by
communicating with a video conference provider. The video conference provider
creates the main meeting which can include multiple participants. Each
participant joins the main meeting by connecting the client device associated with
the participant (referred to as the “participant client device”) to the main meeting
(e.g., through connecting to a server configured to handle multimedia streams for
the main meeting).

[0021] In addition to the main meeting, the host client device further
initiates multiple sub-meetings (breakout rooms) associated with the main
meeting for the participants to join (e.g., for discussions on separate topics). The
host client device enables a self-selection mode configured to allow the participants
to choose the sub-meetings that they want to join. In the self-selection mode, the
host client device instructs the video conference provider to send a notification to
each participant regarding the created sub-meetings and a list of sub-meetings
that they can join. In some implementations, the list of sub-meetings sent to a
participant may be different from the list sent to another participant.

[0022] Upon receiving the notification, a participant can select a sub-
meeting from the list and use the participant client device to send a request to join
the selected sub-meeting. The video conference provider receives the request and
forwards it to the host client device, where the request is automatically approved.
The video conference provider further disconnects the participant client device

from the main meeting and connects it to the requested sub-meeting.
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[0023] In some examples, when initiating the sub-meetings, the host
assigns the participants to different sub-meetings. The assignment can be
generated automatically, based on the input of the host, or according to a pre-
determined assignment list. In these examples, the video conference provider
automatically connects the participant client devices to the corresponding sub-
meetings based on the assignment after creating the sub-meetings. While in the
respective sub-meetings, the participant client devices can request to switch to a
second sub-meeting by submitting a request to join the second sub-meeting. The
video conference provider receives and forwards the request to the host client
device which automatically approves the request. Upon obtaining the approval,
the video conference provider disconnects the participant client device from the
first sub-meeting and connects it to the second sub-meeting.

[0024] If, while operating in the self-selection mode, the host client device
determines that a participant client device does not support the self-selection mode
(e.g., the client device is a telephone or a computer with a lower version of the
videoconferencing software application), the host can assign the participant client
device to a sub-meeting instead of letting the participant select the sub-meeting to
join.

[0025] The host client device may be further configured to exit the self-
selection mode after determining that each participant has joined a sub-meeting
or elected to stay in the main meeting. After the host client device exits the self-
selection mode, participants of the meeting can no longer choose the sub-meetings
that they want to join. In other words, rather than switching to a different sub-
meeting, a participant needs to remain in the current sub-meeting where he/she is
in or return to the main meeting.

[0026] The techniques disclosed herein for enabling participants of a main
videoconferencing meeting to self-select sub-meetings to join improve the efficiency
of the videoconferencing process. With the self-selection function, the host does
not need to generate assignments of participants to sub-meetings either before or
after the main videoconferencing meeting starts. This allows the meeting to
proceed faster and more efficiently. In addition, the techniques disclosed herein
also provide convenience to uses, since participants can choose the sub-meeting
that they want to join instead of being assigned by the host.

[0027] This illustrative example is given to introduce the reader to the

general subject matter discussed herein and the disclosure is not limited to this
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example. The following sections describe various additional non-limiting examples
and examples of systems and methods for securely recording and retrieving
encrypted video conferences.

[0028] Referring now to Figure 1, Figure 1 shows an example system 100
that provides videoconferencing functionality to various client devices. The system
100 includes a video conference provider 110 that is connected to multiple
communication networks 120, 130, through which various client devices 140-180
can participate in video conferences hosted by the video conference provider 110.
For example, the video conference provider 110 can be located within a private
network to provide video conferencing services to devices within the private
network, or it can be connected to a public network, e.g., the internet, so it may be
accessed by anyone. Some examples may even provide a hybrid model in which a
video conference provider 110 may supply components to enable a private
organization to host private internal video conferences or to connect its system to
the video conference provider 110 over a public network.

[0029] The system optionally also includes one or more user identity
providers, e.g., user identity provider 115, which can provide user identity services
to users of the client devices 140-160 and may authenticate user identities of one
or more users to the video conference provider 110. In this example, the user
identity provider 115 is operated by a different entity than the video conference
provider 110, though in some examples, they may be the same entity.

[0030] Video conference provider 110 allows clients to create
videoconference meetings (or “meetings’) and invite others to participate in those
meetings as well as perform other related functionality, such as recording the
meetings, generating transcripts from meeting audio, manage user functionality
in the meetings, enable text messaging during the meetings, create and manage
breakout rooms from the main meeting, etc. Figure 2, described below, provides a
more detailed description of the architecture and functionality of the video
conference provider 110.

[0031] Meetings in this example video conference provider 110 are provided
in virtual “rooms” to which participants are connected. The room in this context is
a construct provided by a server that provides a common point at which the various
video and audio data is received before being multiplexed and provided to the
various participants. While a “room” is the label for this concept in this disclosure,

any suitable functionality that enables multiple participants to participate in a
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common videoconference may be used. Further, in some examples, and as alluded
to above, a meeting may also have “breakout” rooms. Such breakout rooms may
also be rooms that are associated with a “main” videoconference room. Thus,
participants in the main videoconference room may exit the room into a breakout
room, e.g., to discuss a particular topic, before returning to the main room. The
breakout rooms in this example are discrete meetings that are associated with the
meeting in the main room. However, to join a breakout room, a participant must
first enter the main room. A room may have any number of associated breakout
rooms according to various examples.

[0032] To create a meeting with the video conference provider 110, a user
may contact the video conference provider 110 using a client device 140-180 and
select an option to create a new meeting. Such an option may be provided in a
webpage accessed by a client device 140-160 or a client application executed by a
client device 140-160. For telephony devices, the user may be presented with an
audio menu that they may navigate by pressing numeric buttons on their
telephony device. To create the meeting, the video conference provider 110 may
prompt the user for certain information, such as a date, time, and duration for the
meeting, a number of participants, a type of encryption to use, whether the
meeting is confidential or open to the public, etc. After receiving the various
meeting settings, the video conference provider may create a record for the meeting
and generate a meeting identifier and, in some examples, a corresponding meeting
password or passcode (or other authentication information), all of which meeting
information is provided to the meeting host.

[0033] After receiving the meeting information, the user may distribute the
meeting information to one or more users to invite them to the meeting. To begin
the meeting at the scheduled time (or immediately, if the meeting was set for an
immediate start), the host provides the meeting identifier and, if applicable,
corresponding authentication information (e.g., a password or passcode). The video
conference system then initiates the meeting and may admit users to the meeting.
Depending on the options set for the meeting, the users may be admitted
immediately upon providing the appropriate meeting identifier (and
authentication information, as appropriate), even if the host has not yet arrived,
or the users may be presented with information indicating the that meeting has
not yet started or the host may be required to specifically admit one or more of the

users.
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[0034] During the meeting, the participants may employ their client
devices 140-180 to capture audio or video information and stream that information
to the video conference provider 110. They also receive audio or video information
from the video conference provider 210, which is displayed by the respective client
device 140 to enable the various users to participate in the meeting.

[0035] At the end of the meeting, the host may select an option to terminate
the meeting, or it may terminate automatically at a scheduled end time or after a
predetermined duration. When the meeting terminates, the various participants
are disconnected from the meeting and they will no longer receive audio or video
streams for the meeting (and will stop transmitting audio or video streams). The
video conference provider 110 may also invalidate the meeting information, such
as the meeting identifier or password/passcode.

[0036] To provide such functionality, one or more client devices 140-180
may communicate with the video conference provider 110 using one or more
communication networks, such as network 120 or the public switched telephone
network (*‘PSTN”) 130. The client devices 140-180 may be any suitable computing
or communications device that has audio or video capability. For example, client
devices 140-160 may be conventional computing devices, such as desktop or laptop
computers having processors and computer-readable media, connected to the video
conference provider 110 using the internet or other suitable computer network.
Suitable networks include the internet, any local area network (‘LAN”), metro
area network (“MAN”), wide area network (“WAN"), cellular network (e.g., 3G, 4G,
4G LTE, 5G, etc.), or any combination of these. Other types of computing devices
may be used instead or as well, such as tablets, smartphones, and dedicated video
conferencing equipment. Each of these devices may provide both audio and video
capabilities and may enable one or more users to participate in a video conference
meeting hosted by the video conference provider 110.

[0037] In addition to the computing devices discussed above, client devices
140-180 may also include one or more telephony devices, such as cellular
telephones (e.g., cellular telephone 170), internet protocol (“IP”) phones (e.g.,
telephone 180), or conventional telephones. Such telephony devices may allow a
user to make conventional telephone calls to other telephony devices using the
PSTN, including the video conference provider 110. It should be appreciated that
certain computing devices may also provide telephony functionality and may

operate as telephony devices. For example, smartphones typically provide cellular
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telephone capabilities and thus may operate as telephony devices in the example
system 100 shown in Figure 1. In addition, conventional computing devices may
execute software to enable telephony functionality, which may allow the user to
make and receive phone calls, e.g., using a headset and microphone. Such software
may communicate with a PSTN gateway to route the call from a computer network
to the PSTN. Thus, telephony devices encompass any devices that can make
conventional telephone calls and are not limited solely to dedicated telephony
devices like conventional telephones.

[0038] Referring again to client devices 140-160, these devices 140-160
contact the video conference provider 110 using network 120 and may provide
information to the video conference provider 110 to access functionality provided
by the video conference provider 110, such as access to create new meetings or join
existing meetings. To do so, the client devices 140-160 may provide user
identification information, meeting identifiers, meeting passwords or passcodes,
etc. In examples that employ a user identity provider 115, a client device, e.g.,
client devices 140-160, may operate in conjunction with a user identity provider
115 to provide user identification information or other user information to the
video conference provider 110.

[0039] A user identity provider 115 may be any entity trusted by the video
conference provider 110 that can help identify a user to the video conference
provider 110. For example, a trusted entity may be a server operated by a business
or other organization and with whom the user has established their identity, such
as an employer or trusted third party. The user may sign into the user identity
provider 115, such as by providing a username and password, to access their
identity at the user identity provider 115. The identity, in this sense, is information
established and maintained at the user identity provider 115 that can be used to
identify a particular user, irrespective of the client device they may be using. An
example of an identity may be an email account established at the user identity
provider 115 by the user and secured by a password or additional security features,
such as biometric authentication, two-factor authentication, etc. However,
identities may be distinct from functionality such as email. For example, a health
care provider may establish identities for its patients. And while such identities
may have associated email accounts, the identity is distinct from those email
accounts. Thus, a user’s “identity” relates to a secure, verified set of information

that is tied to a particular user and should be accessible only by that user. By
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accessing the identity, the associated user may then verify themselves to other
computing devices or services, such as the video conference provider 110.

[0040] When the user accesses the video conference provider 110 using a
client device, the video conference provider 110 communicates with the user
identity provider 115 using information provided by the user to verify the user’s
identity. For example, the user may provide a username or cryptographic
signature associated with a user identity provider 115. The user identity provider
115 then either confirms the user’s identity or denies the request. Based on this
response, the video conference provider 110 either provides or denies access to its
services, respectively.

[0041] For telephony devices, e.g., client devices 170-180, the user may
place a telephone call to the video conference provider 110 to access video
conference services. After the call is answered, the user may provide information
regarding a video conference meeting, e.g., a meeting identifier (‘ID”), a passcode
or password, etc., to allow the telephony device to join the meeting and participate
using audio devices of the telephony device, e.g., microphone(s) and speaker(s),
even if video capabilities are not provided by the telephony device.

[0042] Because telephony devices typically have more limited functionality
than conventional computing devices, they may be unable to provide certain
information to the video conference provider 110. For example, telephony devices
may be unable to provide user identification information to identify the telephony
device or the user to the video conference provider 110. Thus, the video conference
provider 110 may provide more limited functionality to such telephony devices. For
example, the user may be permitted to join a meeting after providing meeting
information, e.g., a meeting identifier and passcode, but they may be identified
only as an anonymous participant in the meeting. This may restrict their ability
to interact with the meetings in some examples, such as by limiting their ability
to speak in the meeting, hear or view certain content shared during the meeting,
or access other meeting functionality, such as joining breakout rooms or engaging
in text chat with other participants in the meeting.

[0043] It should be appreciated that users may choose to participate in
meetings anonymously and decline to provide user identification information to
the wvideo conference provider 110, even in cases where the user has an
authenticated identity and employs a client device capable of identifying the user

to the video conference provider 110. The video conference provider 110 may
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determine whether to allow such anonymous users to use services provided by the
video conference provider 110. Anonymous users, regardless of the reason for
anonymity, may be restricted as discussed above with respect to users employing
telephony devices, and in some cases may be prevented from accessing certain
meetings or other services, or may be entirely prevented from accessing the video
conference provider.

[0044] Referring again to video conference provider 110, in some examples,
it may allow client devices 140-160 to encrypt their respective video and audio
streams to help improve privacy in their meetings. Encryption may be provided
between the client devices 140-160 and the video conference provider 110 or it may
be provided in an end-to-end configuration where multimedia streams transmitted
by the client devices 140-160 are not decrypted until they are received by another
client device 140-160 participating in the meeting. Encryption may also be
provided during only a portion of a communication, for example encryption may be
used for otherwise unencrypted communications that cross international borders.
[0045] Client-to-server encryption may be used to secure the
communications between the client devices 140-160 and the video conference
provider 110, while allowing the video conference provider 110 to access the
decrypted multimedia streams to perform certain processing, such as recording the
meeting for the participants or generating transcripts of the meeting for the
participants. End-to-end encryption may be used to keep the meeting entirely
private to the participants without any worry about a video conference provider
110 having access to the substance of the meeting. Any suitable encryption
methodology may be employed, including key-pair encryption of the streams. For
example, to provide end-to-end encryption, the meeting host’s client device may
obtain public keys for each of the other client devices participating in the meeting
and securely exchange a set of keys to encrypt and decrypt multimedia content
transmitted during the meeting. Thus the client devices 140-160 may securely
communicate with each other during the meeting. Further, in some examples,
certain types of encryption may be limited by the types of devices participating in
the meeting. For example, telephony devices may lack the ability to encrypt and
decrypt multimedia streams. Thus, while encrypting the multimedia streams may
be desirable in many instances, it is not required as it may prevent some users

from participating in a meeting.
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[0046] By using the example system shown in Figure 1, users can create
and participate in meetings using their respective client devices 140-180 via the
video conference provider 110. Further, such a system enables users to use a wide
variety of different client devices 140-180 from traditional standards-based video
conferencing hardware to dedicated video conferencing equipment to laptop or
desktop computers to handheld devices to legacy telephony devices. etc.

[0047] Referring now to Figure 2, Figure 2 shows an example system 200
in which a video conference provider 210 provides videoconferencing functionality
to various client devices 220-250. The client devices 220-250 include two
conventional computing devices 220-230, dedicated equipment for a video
conference room 240, and a telephony device 250. Each client device 220-250
communicates with the video conference provider 210 over a communications
network, such as the internet for client devices 220-240 or the PSTN for client
device 250, generally as described above with respect to Figure 1. The video
conference provider 210 is also in communication with one or more user identity
providers 215, which can authenticate various users to the video conference
provider 210 generally as described above with respect to Figure 1.

[0048] In this example, the video conference provider 210 employs multiple
different servers (or groups of servers) to provide different aspects of video
conference functionality, thereby enabling the various client devices to create and
participate in video conference meetings. The video conference provider 210 uses
one or more real-time media servers 212, one or more network services servers 214,
one or more video room gateways 216, and one or more telephony gateways 218.
Each of these servers 212-218 is connected to one or more communications
networks to enable them to collectively provide access to and participation in one
or more video conference meetings to the client devices 220-250.

[0049] The real-time media servers 212 provide multiplexed multimedia
streams to meeting participants, such as the client devices 220-250 shown in
Figure 2. While video and audio streams typically originate at the respective client
devices, they are transmitted from the client devices 220-250 to the video
conference provider 210 via one or more networks where they are received by the
real-time media servers 212. The real-time media servers 212 determine which
protocol is optimal based on, for example, proxy settings and the presence of
firewalls, etc. For example, the client device might select among UDP, TCP, TLS,

or HTTPS for audio and video and UDP for content screen sharing.
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[0050] The real-time media servers 212 then multiplex the various video
and audio streams based on the target client device and communicate multiplexed
streams to each client device. For example, the real-time media servers 212 receive
audio and video streams from client devices 220-240 and only an audio stream
from client device 250. The real-time media servers 212 then multiplex the streams
received from devices 230-250 and provide the multiplexed stream to client device
220. The real-time media servers 212 are adaptive, for example, reacting to real-
time network and client changes, in how they provide these streams. For example,
the real-time media servers 212 may monitor parameters such as a client’s
bandwidth CPU usage, memory, and network 1/0 as well as network parameters
such as packet loss, latency, and jitter to determine how to modify the way in which
streams are provided.

[0051] The client device 220 receives the stream, performs any decryption,
decoding, and demultiplexing on the received streams, and then outputs the audio
and video using the client device’s video and audio devices. In this example, the
real-time media servers do not multiplex client device 220’s own video and audio
feeds when transmitting streams to it. Instead, each client device 220-250 only
receives multimedia streams from other client devices 220-250. For telephony
devices that lack video capabilities, e.g., client device 250, the real-time media
servers 212 only deliver multiplex audio streams. The client device 220 may
receive multiple streams for a particular communication, allowing the client device
220 to switch between streams to provide a higher quality of service.

[0052] In addition to multiplexing multimedia streams, the real-time
media servers 212 may also decrypt incoming multimedia streams in some
examples. As discussed above, multimedia streams may be encrypted between the
client devices 220-250 and the video conference provider 210. In some such
examples, the real-time media servers 212 may decrypt incoming multimedia
streams, multiplex the multimedia streams appropriately for the various clients,
and encrypt the multiplexed streams for transmission.

[0053] In some examples, to provide multiplexed streams, the video
conference provider 210 may receive multimedia streams from the various
participants and publish those streams to the various participants to subscribe to
and receive. Thus, the video conference provider 210 notifies a client device, e.g.,
client device 220, about various multimedia streams available from the other client

devices 230-250, and the client device 220 can select which multimedia stream(s)

14



WO 2022/225752 PCT/US2022/024426

to subscribe to and receive. In some examples, the video conference provider 210
may provide to each client device the available streams from the other client
devices, but from the respective client device itself, though in other examples it
may provide all available streams to all available client devices. Using such a
multiplexing technique, the video conference provider 210 may enable multiple
different streams of varying quality, thereby allowing client devices to change
streams in real-time as needed, e.g., based on network bandwidth, latency, etc.
[0054] As mentioned above with respect to Figure 1, the video conference
provider 210 may provide certain functionality with respect to unencrypted
multimedia streams at a user’s request. For example, the meeting host may be able
to request that the meeting be recorded or that a transcript of the audio streams
be prepared, which may then be performed by the real-time media servers 212
using the decrypted multimedia streams, or the recording or transcription
functionality may be off-loaded to a dedicated server (or servers), e.g., cloud
recording servers, for recording the audio and video streams. In some examples,
the video conference provider 210 may allow a meeting participant to notify it of
inappropriate behavior or content in a meeting. Such a notification may trigger the
real-time media servers to 212 record a portion of the meeting for review by the
video conference provider 210. Still other functionality may be implemented to
take actions based on the decrypted multimedia streams at the video conference
provider 210, such as monitoring video or audio quality, adjusting or changing
media encoding mechanisms, etc.

[0055] It should be appreciated that multiple real-time media servers 212
may be involved in communicating data for a single meeting and multimedia
streams may be routed through multiple different real-time media servers 212. In
addition, the various real-time media servers 212 may not be co-located, but
instead may be located at multiple different geographic locations, which may
enable high-quality communications between clients that are dispersed over wide
geographic areas, such as being located in different countries or on different
continents. Further, in some examples, one or more of these servers may be co-
located on a client’'s premises, e.g., at a business or other organization. For
example, different geographic regions may each have one or more real-time media
servers 212 to enable client devices in the same geographic region to have a high-
quality connection into the video conference provider 210 via local servers 212 to

send and receive multimedia streams, rather than connecting to a real-time media
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server located in a different country or on a different continent. The local real-time
media servers 212 may then communicate with physically distant servers using
high-speed network infrastructure, e.g., internet backbone network(s), that
otherwise might not be directly available to client devices 220-250 themselves.
Thus, routing multimedia streams may be distributed throughout the video
conference system 210 and across many different real-time media servers 212.
[0056] Turning to the network services servers 214, these servers 214
provide administrative functionality to enable client devices to create or
participate in meetings, send meeting invitations, create or manage user accounts
or subscriptions, and other related functionality. Further, these servers may be
configured to perform different functionalities or to operate at different levels of a
hierarchy, e.g., for specific regions or localities, to manage portions of the video
conference provider under a supervisory set of servers. When a client device 220-
250 accesses the video conference provider 210, it will typically communicate with
one or more network services servers 214 to access their account or to participate
in a meeting.

[0057] When a client device 220-250 first contacts the video conference
provider 210 in this example, it is routed to a network services server 214. The
client device may then provide access credentials for a user, e.g., a username and
password or single sign-on credentials, to gain authenticated access to the video
conference provider 210. This process may involve the network services servers
214 contacting a user identity provider 215 to verify the provided credentials. Once
the user’'s credentials have been accepted, the client device may perform
administrative functionality, like updating user account information, if the user
has an identity with the video conference provider 210, or scheduling a new
meeting, by interacting with the network services servers 214,

[0058] In some examples, users may access the video conference provider
210 anonymously. When communicating anonymously, a client device 220-250
may communicate with one or more network services servers 214 but only provide
information to create or join a meeting, depending on what features the video
conference provider allows for anonymous users. For example, an anonymous user
may access the video conference provider using client device 220 and provide a
meeting ID and passcode. The network services server 214 may use the meeting
ID to identify an upcoming or on-going meeting and verify the passcode is correct

for the meeting ID. After doing so, the network services server(s) 214 may then
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communicate information to the client device 220 to enable the client device 220 to
join the meeting and communicate with appropriate real-time media servers 212.
[0059] In cases where a user wishes to schedule a meeting, the user
(anonymous or authenticated) may select an option to schedule a new meeting and
may then select various meeting options, such as the date and time for the meeting,
the duration for the meeting, a type of encryption to be used, one or more users to
invite, privacy controls (e.g., not allowing anonymous users, preventing screen
sharing, manually authorize admission to the meeting, etc.), meeting recording
options, etc. The network services servers 214 may then create and store a meeting
record for the scheduled meeting. When the scheduled meeting time arrives (or
within a threshold period of time in advance), the network services server(s) 214
may accept requests to join the meeting from various users.

[0060] To handle requests to join a meeting, the network services server(s)
214 may receive meeting information, such as a meeting ID and passcode, from
one or more client devices 220-250. The network services server(s) 214 locate a
meeting record corresponding to the provided meeting ID and then confirm
whether the scheduled start time for the meeting has arrived, whether the meeting
host has started the meeting, and whether the passcode matches the passcode in
the meeting record. If the request is made by the host, the network services
server(s) 214 activates the meeting and connects the host to a real-time media
server 212 to enable the host to begin sending and receiving multimedia streams.
[0061] Once the host has started the meeting, subsequent users requesting
access will be admitted to the meeting if the meeting record is located and the
passcode matches the passcode supplied by the requesting client device 220-250.
In some examples, additional access controls may be used as well. But if the
network services server(s) 214 determines to admit the requesting client device
220-250 to the meeting, the network services server 214 identifies a real-time
media server 212 to handle multimedia streams to and from the requesting client
device 220-250 and provides information to the client device 220-250 to connect to
the identified real-time media server 212. Additional client devices 220-250 may
be added to the meeting as they request access through the network services
server(s) 214.

[0062] After joining a meeting, client devices will send and receive
multimedia streams via the real-time media servers 212, but they may also

communicate with the network services servers 214 as needed during meetings.
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For example, if the meeting host leaves the meeting, the network services server(s)
214 may appoint another user as the new meeting host and assign host
administrative privileges to that user. Hosts may have administrative privileges
to allow them to manage their meetings, such as by enabling or disabling screen
sharing, muting or removing users from the meeting, creating sub-meetings or
“break-out” rooms, recording meetings, etc. Such functionality may be managed by
the network services server(s) 214.

[0063] For example, if a host wishes to remove a user from a meeting, they
may identify the user and issue a command through a user interface on their client
device. The command may be sent to a network services server 214, which may
then disconnect the identified user from the corresponding real-time media server
212. If the host wishes to create a break-out room for one or more meeting
participants to join, such a command may also be handled by a network services
server 214, which may create a new meeting record corresponding to the break-out
room and then connect one or more meeting participants to the break-out room
similarly to how it originally admitted the participants to the meeting itself.
[0064] In addition to creating and administering on-going meetings, the
network services server(s) 214 may also be responsible for closing and tearing-
down meetings once they have completed. For example, the meeting host may issue
a command to end an on-going meeting, which is sent to a network services server
214. The network services server 214 may then remove any remaining participants
from the meeting, communicate with one or more real time media servers 212 to
stop streaming audio and video for the meeting, and deactivate, e.g., by deleting a
corresponding passcode for the meeting from the meeting record, or delete the
meeting record(s) corresponding to the meeting. Thus, if a user later attempts to
access the meeting, the network services server(s) 214 may deny the request.
[0065] Depending on the functionality provided by the video conference
provider, the network services server(s) 214 may provide additional functionality,
such as by providing private meeting capabilities for organizations, special types
of meetings (e.g., webinars), etc. Such functionality may be provided according to
various examples of video conferencing providers according to this description.
[0066] Referring now to the video room gateway servers 216, these servers
216 provide an interface between dedicated video conferencing hardware, such as
may be used in dedicated video conferencing rooms. Such video conferencing

hardware may include one or more cameras and microphones and a computing
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device designed to receive video and audio streams from each of the cameras and
microphones and connect with the video conference provider 210. For example, the
video conferencing hardware may be provided by the video conference provider to
one or more of its subscribers, which may provide access credentials to the video
conferencing hardware to use to connect to the video conference provider.

[0067] The wvideo room gateway servers 216 provide specialized
authentication and communication with the dedicated video conferencing
hardware that may not be available to other client devices 220-230, 250. For
example, the video conferencing hardware may register with the video conference
provider when it is first installed and the video room gateway may authenticate
the video conferencing hardware using such registration as well as information
provided to the video room gateway server(s) 216 when dedicated video
conferencing hardware connects to it, such as device ID information, subscriber
information, hardware capabilities, hardware version information, etc. Upon
receiving such information and authenticating the dedicated video conferencing
hardware, the video room gateway server(s) 216 may interact with the network
services servers 214 and real-time media servers 212 to allow the wvideo
conferencing hardware to create or join meetings hosted by the video conference
provider 210.

[0068] Referring now to the telephony gateway servers 218, these servers
218 enable and facilitate telephony devices’ participation in meetings hosted by
the video conference provider. Because telephony devices communicate using the
PSTN and not using computer networking protocols, such as TCP/IP, the telephony
gateway servers 218 act as an interface that converts between the PSTN and the
networking system used by the video conference provider 210.

[0069] For example, if a user uses a telephony device to connect to a
meeting, they may dial a phone number corresponding to one of the video
conference provider's telephony gateway servers 218. The telephony gateway
server 218 will answer the call and generate audio messages requesting
information from the user, such as a meeting ID and passcode. The user may enter
such information using buttons on the telephony device, e.g., by sending dual-tone
multi-frequency (‘DTME”) audio signals to the telephony gateway server 218. The
telephony gateway server 218 determines the numbers or letters entered by the
user and provides the meeting ID and passcode information to the network services

servers 214, along with a request to join or start the meeting, generally as
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described above. Once the telephony client device 250 has been accepted into a
meeting, the telephony gateway server 218 is instead joined to the meeting on the
telephony device’s behalf.

[0070] After joining the meeting, the telephony gateway server 218 receives
an audio stream from the telephony device and provides it to the corresponding
real-time media server 212, and receives audio streams from the real-time media
server 212, decodes them, and provides the decoded audio to the telephony device.
Thus, the telephony gateway servers 218 operate essentially as client devices,
while the telephony device operates largely as an input/output device, e.g., a
microphone and speaker, for the corresponding telephony gateway server 218,
thereby enabling the user of the telephony device to participate in the meeting
despite not using a computing device or video.

[0071] It should be appreciated that the components of the video conference
provider 210 discussed above are merely examples of such devices and an example
architecture. Some video conference providers may provide more or less
functionality than described above and may not separate functionality into
different types of servers as discussed above. Instead, any suitable servers and
network architectures may be used according to different examples.

[0072] Referring now to Figure 3, Figure 3 shows an example of an
operating environment 300 for enabling participants of a main videoconferencing
meeting to self-select sub-meetings to join, according to certain aspects described
herein. The operating environment 300 includes the video conference provider 210
as described above with respect to Figures 1 and 2, a host client device 302
associated with the host of the main meeting, and participant client devices 304A-
304N associated with participants of the meeting. The participant client devices
304A-304N may be referred to herein individually as a participant client device
304 or collectively as the participant client devices 304. The host client device 302
and the participant client devices 304 may be any type of client device, such as
those discussed above with respect to Figures 1 and 2 or below with respect to
Figure 6.

[0073] As discussed above with respect to Figures 1 and 2, the video
conference provider 210 is configured to provide video conference functionalities
for the host client device 302 and the participant client devices 304. To initiate a
meeting, the host client device 302 can send a request to the video conference

provider 210. Responsive to the request, the video conference provider 210 can

20



WO 2022/225752 PCT/US2022/024426

establish the meeting, that is, the main meeting 340. The main meeting 340 can
be presented to users (including the host and participants) as a virtual meeting
room with visual representations of some or all of the participants provided either
by their respective video feed or an identifier, such as their name.

[0074] In addition, the host client device 302 can further request the video
conference provider 210 to establish multiple sub-meetings, such as sub-meetings
342A, 342B, and so on (which may be referred to herein individually as a sub-
meeting 342 or collectively as the sub-meetings 342). Sub-meetings 342 can be
presented to users as virtual breakout rooms similar to how the main
videoconferencing meeting is presented. KEach virtual room includes participants,
the identities of which can be accessed and presented as a list in a user interface
displayed by client devices with appropriate display capabilities. A client device
(the host client device 302 or a participant client device 304) joining or connecting
to a virtual room (the main meeting 340 or a sub-meeting 342) can be implemented
as the client device connecting to a corresponding real-time media server identified
by the video conference provider 210 as discussed above with respect to Figure 2.
[0075] When requesting the video conference provider 210 to establish the
sub-meetings 342, the host client device 302 may send a list of the sub-meetings
342 to be created and specify that a self-selection mode is enabled. In some
examples, the video conference provider 210, after determining that the host has
enabled the self-selection mode for the sub-meetings 342, sends a notification to
each of the participants of the main meeting 340 that sub-meetings are available
to join. The notification further specifies the sub-meetings 342 from which the
participant can choose to join. In some examples, the video conference provider
210 sends the same list of sub-meetings 342 to each of the participants. In other
examples, the list sent to one participant may be different from the list sent to
another participant.

[0076] For example, the host may determine that some sub-meetings are
limited to certain participants and thus other participants cannot join (e.g., sub-
meetings on advanced topics are limited to students above a certain level, or sub-
meetings on certain confidential topics may be limited to participants having a
particular job title or security authorization). To specify the different sub-meetings
that different participants may join, the host client device 302 can be configured
to send multiple lists 322 of sub-meetings and the associated participants to the

video conference provider 210. For instance, the host can divide the participants
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of the main meeting 340 into three different groups. Participants in different
groups can receive different lists of sub-meetings. The host client device 302 can
send three lists to the video conference provider 210: a first list includes all the
sub-meetings open to a first group of participants; a second list includes a subset
of the sub-meetings open to a second group of participants; a third list includes a
different subset of the sub-meetings open to the third group of participants. The
video conference provider 210 in turn sends different lists of sub-meeting to
participants in different groups.

[0077] The list of sub-meetings may be presented in a user interface on a
participant client device which is connected to the main meeting when receiving
the notification. From the list, the participant using the participant client device
304 can select a sub-meeting to join. Based on the selection, the participant client
device 304 sends a request to join sub-meeting 332 to the video conference provider
210. The video conference provider 210 receives and forwards the request to the
host client device 302 which automatically approves the request and returns an
approval 352. Note that in this example, the host client device 302 can be
configured to automatically approve the request because the filtering of
participants of the sub-meetings 332 is performed when the host device 302 sends
different lists 322 of sub-meetings for different participants as discussed above.
Based on the approval 352, the video conference provider 210 admits the
requesting participant client device 304 to the selected sub-meeting 342 (e.g., by
connecting the participant client device 304 to the real-time media server
configured for handling the sub-meeting 342). If a participant does not choose a
sub-meeting to join, the participant will stay in the main meeting 340. The host
can assign the participants in the main meeting 340 to any of the sub-meetings
342 at any point before the sub-meetings are closed.

[0078] While in a sub-meeting, the participant may choose to return to the
main meeting 340. From the main meeting 340, the participant can select the sub-
meeting to join as described above. Alternatively, or additionally, the participant
can switch to another sub-meeting 342 from the current sub-meeting by making
the selection from the list of sub-meetings. Similar to the selection described
above, the participant client device 304 sends a request to join the selected sub-
meeting to the video conference provider 210 which in turn sends the request to

the host client device 302. The video conference provider 210 admits the
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participant client device 304 to the newly selected sub-meetings 342 upon receiving
the automatic approval from the host client device 302.

[0079] In some scenarios, the host client device 302 may further send a sub-
meeting assignment to the video conference provider 210. The assignment may be
sent to the video conference provider 210 before the sub-meetings 342 start, along
with the request to establish and start the sub-meetings 342, or after the sub-
meetings 342 start. For example, the host can pre-assign participants to sub-
meetings 342 before the sub-meetings 342 are started. The video conference
provider 210 stores such an assignment and applies it when starting the sub-
meetings 342. As a result, the participants are placed in the assigned sub-
meetings 342 when the sub-meetings 342 are established. While in the assigned
sub-meeting 342, a participant can select to join another sub-meeting 342 or return
to the main meeting 340 as described above.

[0080] Likewise, in scenarios where the assignment is sent to the video
conference provider 210 along with the request to start the sub-meetings 342, the
video conference provider 210 applies the assignment when starting the sub-
meetings 342 thereby placing the participants in the respective assigned sub-
meetings 342, The participant can then select to join another sub-meeting 342 or
return to the main meeting 340 as described above. In these examples, the
assignment may be generated automatically (e.g., randomly or by applying an
assignment algorithm) or based on inputs by the host.

[0081] It should be understood that while in the above examples, the video
conference provider 210 is configured to, before admitting a participant client
device 304 to a sub-meeting, forward the request to join a sub-meeting to the host
client device 302 and receive the approval from the host client device 302, these
steps can be omitted. For example, the video conference provider 210 can
determine that the host has enabled the self-selection mode. In such a mode, the
video conference provider 210 can automatically admit a participant client device
304 to a selected sub-meeting 342 upon receiving the request to join the sub-
meeting 342. In this way, the response time to the request to join a sub-meeting
332 can be reduced and the consumption of network bandwidth can also be
reduced. In this example, if the host disables the self-selection mode, the host
client device 302 sends a notification to the video conference provider 210 so that
the video conference provider 210 stops the automatic admission of the participant

client devices 304 to the sub-meetings 342.
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[0082] Referring now to Figures 4A and 4B, Figures 4A and 4B include
several flow diagrams that illustrate several processes 400A, 400B, and 400C for
enabling participants of a main videoconferencing meeting to self-select sub-
meetings to join, according to some aspects described herein. Figures 4A and 4B
will be described with respect to the systems shown in Figure 3; however any
suitable system according to this disclosure may be employed, including any of the
systems shown in Figures 1 and 2. In particular, the process 400A illustrates
aspects of the host client 302; the process 400B illustrates aspects of the video
conference provider 210; and the process 400C illustrates aspects of a participant
client device 304. The processes 400A, 400B, and 400C are described together
below.

[0083] At block 410, the host client device 302 initiates a main meeting 340,
for example, by sending a request for the main meeting to the video conference
provider 210. The main meeting 340 may be initiated in various ways. For
example, the main meeting 340 may be initiated by the host activating a user
interface control in a user interface presented on the host client device 302 (e.g., a
button configured to start the meeting). The main meeting 340 may also be
initiated in response to determining that the scheduled time for the main meeting
340 has arrived. At block 430, the video conference provider 210 establishes the
main meeting 340 upon receiving the request as described above with respect to
Figures 1-3, such as by connecting the host client device to the main meeting and
processing multimedia streams to and from the host client device for the main
meeting. Once the main meeting 340 is established, the host client device 302 is
configured to generate and send multimedia streams for the main meeting and
participants can join the main meeting 340 by connecting the participant client
devices 304 to the main meeting 340, at block 450.

[0084] At block 412, the host client device 302 initiates sub-meetings 342
for the main meeting 340. Similar to the main meeting, the host client device 302
may initiate the sub-meetings 342 by sending a request to the video conference
provider 210 for starting the sub-meetings 342. The request may be sent in
response to the host activating a user interface control configured for starting the
sub-meetings 342 or in response to conditions for starting the sub-meetings 342
have met, such as the scheduled time to start has arrived. At block 432, the video
conference provider 210 establishes or starts these sub-meetings 342 in response

to the request. In some scenarios, the sub-meetings 342 may have been pre-set by
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the host and communicated to the video conference provider 210 before the main
meeting 340 is initiated. In such a case, the video conference provider 210 retrieves
the stored information regarding the sub-meetings and establishes these sub-
meetings 342 accordingly.

[0085] Depending on the configurations of the sub-meetings 342, the host
client device 302 may further send an assignment of participants to the sub-
meetings 342 to the video conference provider 210 when requesting the sub-
meetings 342 to be started. For instance, the host may specify, when requesting
to initiate the sub-meetings 342, the assignment through the user interface
presented on the host client device 302. Alternatively, or additionally, the host
may request the assignment to be automatically generated when requesting the
initiation of the sub-meetings 342. In the latter case, the video conference provider
210 1s further configured to generate the assignment, for example, randomly or
according to an assignment algorithm. In further examples, the host may have
pre-assigned the participants to the sub-meetings 342 prior to the main meeting
340 starts. The host can specify the pre-assignment when scheduling the main
meeting 340 or otherwise operating in the user interface for configuring the main
meeting 340. The host client device 302 can communicate the pre-assignment to
the video conference provider 210 before the main meeting 340 starts. The video
conference provider 210 can store the pre-assignment and retrieve the stored
information when starting the sub-meetings 342.

[0086] If the host client device 302 sends the assignment of participants to
the sub-meetings 342 to the video conference provider 210, the video conference
provider 210 admits the participants into the assigned sub-meetings 342 according
to the assignment when the sub-meetings 342 are started. As a result, the
participant client devices 304 associated with the participants are connected to the
respective sub-meetings 342,

[0087] At block 434, the video conference provider 210 sends notifications
regarding the sub-meetings 342 to the participant client devices 304. The
notification to a participant further includes a list of sub-meetings 342 that the
participant can join. In some examples, the same list of sub-meetings 342 (e.g.,
the list of all the sub-meetings 342 established for main meeting 340) is sent to all
the participants. In other examples, different participants may receive different
lists of sub-meetings. For example, the host may specify that some sub-meetings

342 (e.g., sub-meetings for advanced topic discussions) are open to a certain type
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of participants (e.g., students who have taken courses on the advanced topic). In
this example, the list sent to this type of participant will include these sub-
meetings while the list to other participants does not include these sub-meetings.
The list of sub-meetings can include the names of the sub-meetings 342, The video
conference provider 210 may further include, with authorization from the host, the
information of participants of each sub-meeting 342 in the list of sub-meetings.
[0088] The video conference provider 210 can send the notification to the
participant client devices 304 at an explicit request by the host client device 302.
Alternatively, or additionally, the video conference provider 210 may send the
notification at an implicit request by the host client device 302. For example, the
request to establish the sub-meetings 342 along with the indication that the self-
selection mode i1s enabled can be considered as an implicit request to send the
notifications to the participant client devices 304 as described above. In addition,
the list(s) of sub-meetings 342 sent to the participants may be sent from the host
client device 302 to the video conference provider 210 or generated by video
conference provider 210 based on the information provided by the host.

[0089] At block 452, the participant client device 304 receives the list of
sub-meetings from which the participant can select a sub-meetings 342 to join.
The participant client device 304 further presents the list of sub-meetings 342 to
the participant. If the participant client device 304 has a display or other visual
output device associated therewith, the participant client device 304 can present
the list of sub-meetings 342 in a user interface on the display. If a participant
client device 304 does not have a visual output device, such as a telephone device,
the list of sub-meetings 342 may be presented through an audio output device (e.g.,
a speaker) by using text to speech conversion. In the latter example where the
participant client device 304 is a telephone, the operations in the process 300C
shown in Figures 4A and 4B may be performed by a telephony gateway, such as
the telephony gateway server 218 shown in Figure 2, instead of the participant
client device 304 itself.

[0090] It should be noted that depending on whether the host has made an
assignment of the participants to the sub-meetings 342, at block 452, the
participant client device 304 may be connected to the main meeting 340 if the host
has not made the assignment, or to an assigned sub-meeting 342 if the host has

made the assignment.
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[0091] At block 454, the participant client device 304 receives a selection,
from the participant, of a sub-meeting from the list. The participant client device
304 further generates and transmits a request to join the selected sub-meeting, at
block 456. At block 436, the video conference provider 210 receives the request to
join the selected sub-meetings 342 from the participant client device 304 and
forwards the request to the host client device 302. At block 414, the host client
device 302 receives the request. At block 416, the host client device 302 approves
the request for the participant to join the selected sub-meetings 342. In some
scenarios, such as when the self-selection mode is enabled, the host client device
302 automatically approves the request. In other scenarios, the approval is not
performed automatically. For example, and as will be discussed below in more
detail, the self-selection mode may be disabled in some situations. If the host client
device 302 determines that the self-selection mode 1s disabled, the host client
device 302 does not automatically approve the request for the participant to join
the selected sub-meetings 342. Instead, the host client device 302 approves the
request based on factors such as whether the participant is allowed to join the
requested sub-meeting after the self-selection mode is disabled.

[0092] At Dblock 438, the wvideo conference provider 210 admits the
participant to the selected sub-meetings 342 upon receiving approval from the host
client device 302. In some examples, the video conference provider 210 admits the
participant to the selected sub-meeting 342 by providing the information of the
real-time media server configured for handling the selected sub-meeting 342 to the
participant client device 304 or by directing the participant client device 304 to the
real-time media server. At block 458, the participant client device 304 disconnects
from the main meeting 340 and connects to the selected sub-meeting 342 by
connecting to the real-time media server. The participant client device 304 further
generates and sends multimedia streams for the selected sub-meeting 342.

[0093] While in a sub-meeting 342, a participant may choose to return to
the main meeting 340 or switch to another sub-meeting 342. At block 460 in Figure
4B, the participant client device 304 receives a selection of a different sub-meeting
342 from the list of sub-meetings 342. At block 462, the participant client device
304 generates and sends the request to join the newly selected sub-meeting 342 to
the video conference provider 210. Similar to the first request, the video conference
provider 210 receives and forwards the request to the host client device at block

440. The host client device 302 receives the request at block 418 and approves the
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request at block 420 in a way similar to block 416. The video conference provider
210 further admits the participant to the newly selected sub-meeting 342 at block
442, and subsequently, the participant client device 304 disconnects from the
current sub-meeting 342 and connects to the newly selected sub-meeting 342 at
block 464.

[0094] It should be understood that the operations shown in the processes
illustrated in Figures 4A and 4B are for illustration purposes only and should not
be construed as limiting. More or fewer operations may be performed by the
respective devices to enable the self-selection of sub-meetings described herein.
For instance, the host client device 302 may be further configured to obtain the
capacities of the participant client devices 304, for example, from the video
conference provider 210. The capacity of a participant client device 304 describes
the type of the participant client device 304 (e.g., a computer, a smart phone, or a
telephone), the versions of the videoconferencing software installed on the
respective participant client devices 304, and so on.

[0095] Based on the capacities of the participant client devices 304, the host
client device 302 or the video conference provider 210 can identify the participant
client devices 304 that do not support the self-selection mode. The identification
can be performed based on, for example, that the version of the videoconferencing
software is an older version that does not support self-selection. The identification
may also be based on a determination that the device lacks the capability of
presenting the list of sub-meetings to the participant or accepting the participant’s
selection of the meeting (e.g., a telephone participant client device 304 where the
telephony gateway has not been configured to support self-selection of sub-
meetings). If the video conference provider 210 is configured to identify the
incapable participant client devices 304, the video conference provider 210 further
transmits an indication of the incapable participant client devices 304 to the host
client device 302. The host client device 302 can further generate and present a
visual indication in the user interface shown to the host so that the host can be
made aware of these devices and assign the corresponding participants to the sub-
meetings 342.

[0096] In additional examples, the host client device 302 or the video
conference provider 210 can further determine that each of the participants has
joined a sub-meeting or elected to stay in the main meeting 340. In that case, the

host client device 302 can prompt the host to disable the self-selection mode so that
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the sub-meetings are not disturbed by frequent joining or leaving of participants
on their own. The host can disable the self-selection mode by, for example,
switching to a manual assign mode or an automatic assign mode. In another
example, the self-selection mode may be enabled for a certain time period (e.g., the
first 5 minutes since the sub-meetings start), and be automatically disabled once
the time period is over. In this example, a timer may be displayed in the user
interface of each participant client device 304 so that the participants are aware of
the time left to make the self-selection. Once the host disables the self-selection
mode, the participants cannot self-select the sub-meetings as described above.
Instead, a participant needs to return to the main meeting 340 if he/she wants to
leave the current sub-meeting 342 and sends a request to the host client device
302 for the next sub-meeting to join. Such a request may or may not be approved
by the host depending on the specific situation (e.g., whether the participant is
allowed to join the requested sub-meeting after the self-selection mode is disabled).
[0097] Figure 5A shows an example of a user interface 500A presented on
a host client device 302 for creating sub-meetings for a main meeting, according to
certain aspects described herein. The user interface 500A includes a primary video
display area 502 showing the video of the participant or host who is currently
speaking and a secondary video display area 504 showing the video of the
remaining participants. The user interface 500A further includes a tool area 506
showing the icons of various tools that can be invoked for the video conferencing,
such as the chat tool, the tool for displaying the participant list, the tool for sharing
screen, the tool for recording the meeting, and the tools for configuring the
microphone and the camera of the host client device 302. The tool area 506 further
includes an icon 508 of a sub-meeting tool for creating and configuring sub-
meetings. Activating the sub-meeting icon 508 can bring up the window 510 in
which the host can configure the sub-meetings, such as specifying the number of
sub-meetings and the assignment mode of the sub-meetings. In window 510, the
host can enable the self-selection mode of the sub-meetings by selecting “let
participants choose room” and clicking on the “Confirm” button. After the sub-
meetings 342 have been created, the host can disable the self-section mode by
selecting “Assign automatically” or “Assign manually.” It should be understood
that the user interface shown in Figure 5 is merely an example and should not be

construed as limiting. Various other types of user interfaces can be utilized to

29



WO 2022/225752 PCT/US2022/024426

allow the host to enable and disable the self-selection mode of the sub-meetings
342.

[0098] Figure 5B shows an example of a user interface 500B presented on
a participant device 304 for self-selecting a sub-meeting to join, according to
certain aspects described herein. Similar to the user interface 500A, the user
interface 500B includes a primary video display area 522 showing the video of the
participant or the host of the current meeting who is currently speaking and a
secondary video display area 524 showing the video of the remaining participants
of the current meeting. The current meeting may be the main meeting or a sub-
meeting. The user interface 500B further includes a tool area 526 showing the
icons of various tools that can be invoked for the video conferencing.

[0099] The tool area 526 includes an icon 528 for a sub-meeting tool for
joining the sub-meetings and displaying the information of the sub-meetings. After
the sub-meetings for the main meeting are established, the icon 528 becomes
active. Activating the sub-meeting icon 528 can bring up a window 530 that shows
the names of available sub-meetings that the participant can join. The list of
available sub-meetings shown in window 530 1s generated base on the list of sub-
meetings sent by the video conference provider 210 in the notification of sub-
meetings. In window 530, the participant can select the sub-meeting that he/she
wants to join and confirm the selection by clicking on the “Join” button. When the
self-selection mode is enabled, clicking on the “Join” button will disconnect the
participant device 304 from the current meeting (main meeting or a sub-meeting)
and connect the participant device 304 to the selected sub-meeting. It should be
understood that the user interface shown in Figure 5B is merely an example and
should not be construed as limiting. Various other types of user interfaces can be
utilized to allow a participant to view and select sub-meetings 342 to join in the
self-selection mode.

[00100] Referring now to Figure 6, Figure 6 shows an example computing
device 600 suitable for implementing aspects of the techniques and technologies
described herein. The example computing device 600 includes a processor 610
which is in communication with the memory 620 and other components of the
computing device 600 using one or more communications buses 602. The processor
610 is configured to execute processor-executable instructions stored in the
memory 620 to execute the host client device 302, the participant client device

304, the video conference provider 210, or a portion thereof according to this
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disclosure or to perform one or more methods for facilitating the check-in process
of a visitor by a remote receptionist according to different examples, such as part
or all of the example processes 400A, 400B, and 400C described above with respect
to Figures 4A and 4B. The computing device, in this example, also includes one or
more user input devices 650, such as a keyboard, mouse, touchscreen, video
capture device, microphone, etc., to accept user input. The computing device 600
also includes a display 640 to provide visual output to a user.

[00101] The computing device 600 also includes a communications interface
630. In some examples, the communications interface 630 may enable
communications using one or more networks, including a local area network
(“LAN”); wide area network (“WAN”), such as the Internet; metropolitan area
network (“MAN”); point-to-point or peer-to-peer connection; etc. Communication
with other devices may be accomplished using any suitable networking protocol.
For example, one suitable networking protocol may include the Internet Protocol
(“IP”), Transmission Control Protocol (“TCP”), User Datagram Protocol (‘“UDP”),
or combinations thereof, such as TCP/IP or UDP/IP.

[00102] While some examples of methods and systems herein are described
in terms of software executing on various machines, the methods and systems may
also be implemented as specifically-configured hardware, such as field-
programmable gate array (FPGA) specifically to execute the various methods
according to this disclosure. For example, examples can be implemented in digital
electronic circuitry, or in computer hardware, firmware, software, or in a
combination thereof. In one example, a device may include a processor or
processors. The processor comprises a computer-readable medium, such as a
random access memory (RAM) coupled to the processor. The processor executes
computer-executable program instructions stored in memory, such as executing
one or more computer programs. Such processors may comprise a microprocessor,
a digital signal processor (DSP), an application-specific integrated circuit (ASIC),
field programmable gate arrays (FPGAs), and state machines. Such processors
may further comprise programmable electronic devices such as PLCs,
programmable interrupt controllers (PICs), programmable logic devices (PLDs),
programmable read-only memories (PROMs), electronically programmable read-
only memories (EPROMs or EEPROMS), or other similar devices.

[00103] Such processors may comprise, or may be in communication with,

media, for example one or more non-transitory computer-readable media, that may

31



WO 2022/225752 PCT/US2022/024426

store processor-executable instructions that, when executed by the processor, can
cause the processor to perform methods according to this disclosure as carried out,
or assisted, by a processor. kExamples of non-transitory computer-readable
medium may include, but are not limited to, an electronic, optical, magnetic, or
other storage device capable of providing a processor, such as the processor in a
web server, with processor-executable instructions. Other examples of non-
transitory computer-readable media include, but are not limited to, a floppy disk,
CD-ROM, magnetic disk, memory chip, ROM, RAM, ASIC, configured processor,
all optical media, all magnetic tape or other magnetic media, or any other medium
from which a computer processor can read. The processor, and the processing,
described may be in one or more structures, and may be dispersed through one or
more structures. The processor may comprise code to carry out methods (or parts
of methods) according to this disclosure.

[00104] The foregoing description of some examples has been presented only
for the purpose of illustration and description and is not intended to be exhaustive
or to limit the disclosure to the precise forms disclosed. Numerous modifications
and adaptations thereof will be apparent to those skilled in the art without
departing from the spirit and scope of the disclosure.

[00105] Reference herein to an example or implementation means that a
particular feature, structure, operation, or other characteristic described in
connection with the example may be included in at least one implementation of the
disclosure. The disclosure is not restricted to the particular examples or
implementations described as such. The appearance of the phrases “in one
example,” “in an example,” “in one implementation,” or “in an implementation,” or
variations of the same in various places in the specification does not necessarily
refer to the same example or implementation. Any particular feature, structure,
operation, or other characteristic described in this specification in relation to one
example or implementation may be combined with other features, structures,
operations, or other characteristics described in respect of any other example or
implementation.

[00106] Use herein of the word “or” 1s intended to cover inclusive and exclusive
OR conditions. In other words, A or B or C includes any or all of the following
alternative combinations as appropriate for a particular usage: A alone; B alone;
C alone; A and B only; A and C only; B and C only; and A and B and C.
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CLAIMS

That which 1s claimed 1s:

1. A computer-implemented method in which one or more processing devices
perform operations comprising:
establishing, responsive to a first instruction from a host client device to
start a main meeting of a video conference, the main meeting by connecting the
host client device to the main meeting and processing multimedia streams to and
from the host client device for the main meeting;
joining a plurality of participants to the main meeting in response to
requests from each of the participants to join the video conference;
receiving, from the host client device, a second instruction to start a
plurality of sub-meetings for the main meeting;
establishing the plurality of sub-meetings; and
in response to determining that a self-selection mode for the plurality of
sub-meetings is enabled,
transmitting one or more notifications to participant client devices
associated with the plurality of participants, the one or more notifications
identifying one or more lists of sub-meetings available to the participant
client devices;
receiving, from a participant client device, a request to connect to a
particular sub-meeting of the plurality of sub-meetings;
forwarding the request to the host client device and receiving
approval of the request from the host client device; and
responsive to receiving the approval of the request from the host
client device, connecting the participant client device to the particular sub-
meeting and processing multimedia streams to and from the participant

client device for the particular sub-meeting.

2. The method of claim 1, further comprising:

receiving a second request from the participant client device to connect to a
second sub-meeting of the plurality of sub-meetings;

forwarding the second request to the host client device and receiving
approval of the second request from the host client device; and

disconnecting the participant client device from the particular sub-meeting
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and connecting the participant client device to the second sub-meeting.

3. The method of claim 1, further comprising:

receiving a third request from the participant client device to exit the
particular sub-meeting;

forwarding the third request to the host client device and receiving approval
of the third request from the host client device; and

disconnecting the participant client device from the particular sub-meeting

and connecting the participant client device to the main meeting.

4, The method of claim 1, further comprising:

determining that the second instruction to start the plurality of sub-
meetings comprises a sub-meeting assignment; and

connecting the participant client devices to respective sub-meetings

according to the sub-meeting assignment.

B. The method of claim 4, wherein the sub-meeting assignment is generated

based on an assignment received via a user interface.

6. The method of claim 4, wherein the sub-meeting assignment is generated

prior to establishing the main meeting.

7. The method of claim 4, wherein the sub-meeting assignment is generated

automatically when the plurality of sub-meetings are established.

8. The method of claim 1, further comprising:

determining capacities of the participant client devices;

identifying a participant client device that does not support the self-
selection mode;

transmitting, to the host client device, an indication that the participant
client device that does not support the self-selection mode;

receiving, from the host client device, an assignment of the participant
client device to one of the plurality of sub-meetings; and

connecting the participant client device to the one sub-meeting according

to the assignment.
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9. A non-transitory computer-readable media communicatively coupled to one
or more processors and storing processor-executable instructions that, when
executed by the one or more processors, cause the one or more processors to
perform operations comprising:
establishing, responsive to a first instruction from a host client device to
start a main meeting of a video conference, the main meeting by connecting the
host client device to the main meeting and processing multimedia streams to and
from the host client device for the main meeting;
joining a plurality of participants to the main meeting in response to
requests from each of the participants to join the video conference;
receiving, from the host client device, a second instruction to start a
plurality of sub-meetings for the main meeting;
establishing the plurality of sub-meetings;
in response to determining that a self-selection mode for the plurality of
sub-meetings is enabled,
transmitting one or more notifications to participant client devices
associated with the plurality of participants, the one or more notifications
identifying a list of sub-meetings available to the participant client devices;
receiving, from a participant client device, a request to connect to a
particular sub-meeting of the plurality of sub-meetings; and
connecting the participant client device to the particular sub-
meeting and processing multimedia streams to and from the participant

client device for the particular sub-meeting.

10. The non-transitory computer-readable media of claim 9, wherein the
operations further comprise:

forwarding the request to connect to the particular sub-meeting to the host
client device; and

receiving approval of the request from the host client device, wherein
connecting the participant client device to the particular sub-meeting is performed
in

response to receiving the approval of the request from the host client device.

11. The non-transitory computer-readable media of claim 9, wherein the
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operations further comprise:

receiving a second request from the participant client device to connect to a
second sub-meeting of the plurality of sub-meetings;

forwarding the second request to the host client device and receiving
approval of the second request from the host client device; and

disconnecting the participant client device from the particular sub-meeting

and connecting the participant client device to the second sub-meeting.

12. The non-transitory computer-readable media of claim 9, wherein the
operations further comprise:

receiving a third request from the participant client device to exit the
particular sub-meeting;

forwarding the third request to the host client device and receiving approval
of the third request from the host client device; and

disconnecting the participant client device from the particular sub-meeting

and connecting the participant client device to the main meeting.

13. The non-transitory computer-readable media of claim 9, wherein the
operations further comprise:

determining that the second instruction to start the plurality of sub-
meetings comprises a sub-meeting assignment; and

connecting the participant client devices to respective sub-meetings

according to the sub-meeting assignment.

14. The non-transitory computer-readable media of claim 13, wherein the sub-
meeting assignment is generated one or more of based on an assignment received
via a user interface, prior to establishing the main meeting, or automatically when

the plurality of sub-meetings are established.

15. The non-transitory computer-readable media of claim 9, wherein the
operations further comprise:

determining capacities of the participant client devices;

identifying a participant client device that does not support the self-

selection mode;
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transmitting, to the host client device, an indication that the participant
client device that does not support the self-selection mode;

receiving, from the host client device, an assignment of the participant
client device to one of the plurality of sub-meetings; and

connecting the participant client device to the one sub-meeting according

to the assignment.

16. A system comprising:
a processor; and
a memory device including instructions that are executable by the processor
to cause the processor to perform operations comprising:
initiating a main meeting of a video conference by requesting the
main meeting to be started and by generating and sending multimedia
streams for the main meeting;
initiating a plurality of sub-meetings associated with the main
meeting, the main meeting comprising a plurality of participants;
entering a self-selection mode to allow each of the plurality of
participants to choose a sub-meeting from the plurality of sub-meetings to
join;
while operating in the self-selection mode,
causing notifications to be sent to participant client devices
associated with the respective participants, the notifications
identifying one or more lists of sub-meetings available to the
respective participant client devices;
receiving a request to join a particular sub-meeting of the
plurality of sub-meetings by a participant of the plurality of
participants; and
responsive to receiving the request to join the particular sub-
meeting, sending approval for the participant to join the particular

sub-meeting.

17. The system of claim 16, wherein the operations further comprise prior to
entering the self-selection mode,
generating a sub-meeting assignment for assigning the plurality of

participants to the plurality of sub-meetings; and
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causing the sub-meeting assignment to be executed, wherein executing the
assignment causes participant client devices associated with the plurality of
participants to disconnect from the main meeting and connect to the respective

assigned sub-meetings.

18. The system of claim 17, wherein the sub-meeting assignment is generated
by one or more of based on an assignment received via a user interface, prior to
initiating the main meeting, or automatically when the plurality of sub-meetings

are initiated.

19. The system of claim 16, wherein:

a first notification of the notifications is sent to a first participant client
device specifying a first subset of the plurality of sub-meetings;

a second notification of the notifications is sent to a second participant
client device specifying a second subset of the plurality of sub-meetings; and

the second subset of the plurality of sub-meetings is different from the first

subset of the plurality of sub-meetings.

20. The system of claim 16, wherein the operations further comprise:
determining that each participant of the plurality of participants has joined
a sub-meeting; and

exiting the self-selection mode.

38



PCT/US2022/024426

WO 2022/225752

1/8

08l
alAa0] WaID

Ll
IBPIAGL

DDUBIBRIOTY DOPIA

001 \\

wesAy

gLl
SOIAB(Y JuBD

I "Oid

(2%
0IAa(]

SO

(i)

[N
SHOMIEN

BUAD(]
WaH3

Japinoid
Aap] 193N

[iZ3
QOIAS()
WalD




PCT/US2022/024426

WO 2022/225752

2/8

062
B0IAB(] JUDHD

94
FUARC] WBYD

Z 'Did

IBPIADEA
Aguap; Josn

ST

8

clz

JAPIADLY SOURIBIIOT) DBPIA

81Le
Remayecy
Auouydam |

1424
BOINIDE HIOMIBN

T,

q

D

T

12174
Aema)ecy
WOHY OBEA

AR
IPIP aLuf ] -{B8oY

T

=E
e

Q

i

0ve
FUABQ WY

02¢
SUAD(] WD

- 007

LDISAG



PCT/US2022/024426

WO 2022/225752

Nv0C
a0IAR(] JUSHD
ediniied

23 743
sBugoap
-GnS J0 1817

Azee Aupseiu
-GG o
0] ysanbay

3/8

£ 914

BT Duf)saul

-GHg utop
0} 1sanbay

Yo
BIAB(] JWBHD
wedoned

VZet Bunesw
-Gng wor
0} 1senhay

o

A

3243

sbunesy
-gng jo1sh

dive

(oo M noeasy)

Bugesuwi-gng

————— e ————— —

SWO0Y [RNMIA

|

!

Yeve

{tuowy moveals)

Bupaaus-agng

i3
{wooy Bunosyy)
Bunasp uep

Z0%
anne(]

JRHD) 1SOH

ZCT ieaQsdidy

ZZ¢ sBupeapy
-gng 1o (851

Ol ¢ 19PINDI SDUDIRUCT) 0OPIA




PCT/US2022/024426

WO 2022/225752

4/8

0
i

35¥
Bunssut-gns

— _ ayl o1 wedpiued syl pup — 4
WIADBLW WIBW 3L 109UU0ISI] H O3 JUPOPRAES 9 HUPY

ﬁ paoaiEs Bl 0 JsUlo) pue
g

i

757
Fugsau-qns paioa|es
ay3 wol oy 3senbal e puss

i

h
h

-(ns g J0 UQHI3|3% € 3Al3day

Yor Bulleawl

~gnis 30 151 ay3 woiy Bunssw

vy “Oid

7N

d
$
Ei57

Supauqns

ﬂ '
1304 03 Bunesul-gns e
wol o1 yuedied g aong 3senbas
SU} PIRMIOS DUE BAIBISY

4

7er h

., 7

o

{

p

5%
15 243 juasesd pue
Bupaswi-qns JO 15) € a3y

i

ﬁ

05¥
1504 B Ag pajeiiul
Sueaty Wiyl 2 03 129UU0)

¥0E 201080
jus uedomagy

‘/f 2008

sywedized o3 sBunssw-gns

N

$

31y
Bunsaws

-gns a4y wel 03 wedpyyed
au 303 1senbas eyl sansddy

L

TIv Sunasw
-Qris 2 ol 01 puedpiped
2 40} ysanbas 2 3a80ay

Y 243 0ge SUOEMIBOU puUag y

$

(457 h
Buoawl Lew

P43 0 sBunesiu-gns yaiqels]

t

157
Funaaw e 2 Ys1ge153

{17 Japinndd
BIUIDJUOT GBPIA

—

Bueoai Lew

B3 30 S8UIBBL-ONS BRI

t

J—1

oty
FUIIBsW LI B 33RIHY)|

‘/ 2002

T0E

BIASP JUBY D 150H A/ YO0



PCT/US2022/024426

WO 2022/225752

5/8

v
8ui1oaw-qns puodas

9y1 031 199UUO0D pue Suileaw
-gNs ay31 WoJj 199UU0dsIq

av "oid

097
8unaaw-qgns pajoa|as puodas
ay3 ulof 03 1sanbau e puas

*

09%
8ui39aw-qns Jo 3s1| Yl Wol}
8ui19awW-qns puoodas e 39|aS

¥0€ 201n2@
311D weddied

.

[47%7
duleaw-qns puodas ayy
uiof 03 Juedidined ayl Nwpy

(\Y47%
8uizeaw-qgns
puo2as ay3 uiof 03 1ueddijed
2y3 Jo} 3sanbaJ 2y} anoiddy

ovy
1soy 03 Suizasaw
-gns e uiof 03 1uedpijied
e J0} 3sanbai ay3 piemioy

0T¢ Jopinoid
92U3J3JU0D) OIPIA

8TY
Suneaw

-qns e uiof 03 uedidipied
e J0} 3sanbai e aAI209Y

0¢€
3219 UBI|D 1SOH



PCT/US2022/024426

WO 2022/225752

6/8

Vs "Oid
momv
n )
\W\ﬁs\\o\ \\\\\\\\\\\\\\\
_ NomN
wuJijuo)
wooJ asooya sjuedpipied 197 @
0TS Ajlenuew ugissy O
Ajjeairewolne ugissy O
SWwooy 1noyealg ¥ 21eal)
_ | | _ _ | [ _ 4 | I _ _ I I _
O O O O ]
.Jr J
09 A/ V00S



PCT/US2022/024426

WO 2022/225752

7/8

a5 ‘Oid
9¢s V 8¢S V
( * ; .
TN 2 i, }
@ L ) %% )
NNmN
( D
 wooy 1noyealg O
€ Wooy nodessg @
0es Z wooy 1noxyeasg O
T wooy noeasg O
ulof 03 WOOJ 1N0)eaIq € 303|3S 35ed|d
\. J
O O O O i
.Jf Y,
1z 4/ 005



WO 2022/225752

8/8
Bus
L7 502
Memaory
Processor 520
gi0
User Input
Device{s}
Communications 850
interface
2
520 Display
640

\

Computing Device
00

FiG. 6

PCT/US2022/024426



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2022/024426

A. CLASSIFICATION OF SUBJECT MATTER
INV. HO04N7/15 HO04L12/18

ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4N HO4L

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Spohrer Jenny: "Breakout Rooms in Zoom | 9
Tech Documentation",
29 January 2021 (2021-01-29), pages 1-6,
XpP055939081,
Retrieved from the Internet:
URL:https://techdocs.blogs.brynmawr.edu/11
045
[retrieved on 2022-07-06]
Y the whole document 1-8,
10-20
X US 2015/304366 Al (BADER-NATAL ARI [US] ET 9
AL) 22 October 2015 (2015-10-22)
Y the whole document 1-8,
10-20
-/—

|__K| Further documents are listed in the continuation of Box C.

‘z‘ See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

20 July 2022

Date of mailing of the international search report
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WO 2015164380 Al 29-10-2015
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Us 9537911 B1 03-01-2017
Us 2017048392 Al 16-02-2017
Us 2017048393 Al 16-02-2017

Form PCT/ASA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - wo-search-report
	Page 50 - wo-search-report
	Page 51 - wo-search-report

