If the bit rate has been reduced so that it is less than or equal to the MABR, then the

remaining Messages are Packetized and transmitted 54;.

[0175] If the removal of non time-sensitive Messages was not sufficient to meet
MABR, then another procedure involving the use of a lower quality Codec (or Codecs)
for the remaining time-sensitive Messages 547 is used. An attempt is made to transmit
the payload data as fast as possible by sending fewer bits during the transmission loop.
In other words, by reducing the quality of the payload, the transmission sends fewer bits
in a given period of time. In various embodiments, different Codec or Codecs, each
having a different bit rate versus quality tradeoff, may be used. If the use of the lower
quality Codec or Codecs is sufficient, meaning the MABR limit is met, then the

Messages are transmitted 543.

[0176] If the use of lower quality Codec(s) still does not meet the MABR, then the
packetization interval of the time-sensitive Messages is increased 54s. With this
procedure, the header-to-payload ratio is increased, which lowers the overall bit rate but
introduces latency (i.e., a delay in the delivery of the transmission to the recipient). If
this procedure results in the reduction of the AIBR to less than or equal to the MABR,

then the transmission 545 occurs.

[0177] If after changing the packetization interval the MABR is still not met, then the
bit rate may be progressively lowered 549 to be within the MABR limit. When the bit
rate is lowered in this manner, time-sensitive messages are sent at a rate that is not
sufficient to maintain a live conversation. Therefore, the Conversation is forced out of
“live”. If the network is down or conditions are very poor, it is possible that no data
transmission may occur. Again, the aforementioned sequence is repeated for each

transmission loop 54,0 between the sending and receiving pair.

[0178] If there are multiple network interfaces between the sending and receiving pair,
the sequence described in relation to Figure 9C is performed for each interface for
which receipt reports are available. In various embodiments, the sender may contain
logic to distribute the transmission load among the multiple interfaces. In different
examples, the payloads can be sent only on one interface, while in other embodiments,

some or all of the interfaces may be used.

[0179] The aforementioned description pertains to any sending and receiving pair in the

system 10. In most situations, the sending and receiving pair will include a Client 12,
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enabled Device 13 and Server 16, two Servers 16, a Server 16 and Client 12 enabled
Device 13, or even possibly two Clients 12 respectively. If a sending node is
transmitting to two (or more) receiving nodes at the same time, the above mentioned
sequence as described in relation to Figures 9A-9C occurs concurrently for each

receiving-sending pair.

H.3 DOM Operation Flow Diagsrams

[0180] The DQM 28g determines if data received at the Client 12 is either corrupted or
if there are missing packets. In addition, the DQM 28g of a receiving Client 12
generates of the receipt reports, which are sent back to the transmitting node on the
network. The DQM 28g also runs a background process to ensure that an exact copy of
transmitted data is eventually received and stored. These functions are described below

in Figures 9D through 9F respectively.

[0181] Referring to Figure 9D, a flow diagram illustrating the operation of the DQM
28g for checking for missing and/or corrupted data is illustrated. In the initial step 56,
the DQM 28g checks for corrupted packets using well-known techniques, such as CRC
or similar integrity checking mechanisms. If a packet is corrupted, that packet is treated
as missing 56,. The DQM 28g next ascertains if any packets are missing 563. If an out
of sequence packet is not received after a predetermined period of time, it is assumed to
be missing. The DQM 28g notes any missing or corrupted packets 564 in the DNQS 32.
On the other hand if no corrupted or missing packets are detected, the DQM 28g
determines if the quality of the received data was intentionally degraded by the sender
565 for the purpose of saving bandwidth. The degraded quality is noted in the DNQS 32
56¢. Regardless if the quality of the received data is degraded or not, receipt information
(e.g., a packet sequence number, time stamp, and the network address of the next node
in the network the packet is to be sent) of the data is stored 56; in the DNQS 32. The
aforementioned process is continually repeated, as signified by the return arrow to the

start of the flow diagram.

[0182] As a result of the process detailed in Figure 9D, information regarding the
receipt of non-degraded packets, the deficiency of degraded quality packets, and
missing packets, are all stored in the DNQS 32. As Media is received, the DNQS 32

maintains up-to-date information regarding the status of the Media.
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[0183] Referring to Figure 9E, a flow diagram illustrating the operation of the receipt
report generator function of the DQM 28g is illustrated. In the initial step, the DNQS 32
is periodically scanned 58; to determine if there is any Media for which a receipt report
needs to be generated 58;. If the answer is no, then the above scanning process is
repeated. On the other hand if Media is identified, then the process determines if the
Media is time-sensitive 583, meaning either the User intends to Review the Media live
or the user would like to immediately Review Media that is not stored on their Device

13.

[0184] If not time-sensitive, then the recipient informs the sender to set the
retransmission priority (as defined below) to low 58,. If time-sensitive, then the amount
of packet loss is considered 58s. If the amount of packet loss is outside a usable quality
range, the retransmission priority is set to high 58¢. As noted above, if the amount of
packet loss is too large, the recipient may not be enabled to Review the Media upon
receipt. If the quality is within an acceptable range, meaning the quality of the
transmission is sufficient that it can be understood when rendered, then the priority for
the sending of the receipt report is set to low 584. Regardless if the recipient is
Reviewing upon receipt or not, a receipt report is sent 587, the DNQS 32 is updated 585
and the Network Quality Manager (NQM) 28h is updated 589. The retransmission
requests defined in step 584 is therefore conditional based on time-sensitivity. The
transmission request defined in step 58¢ is conditional on both time-sensitivity and

quality.

[0185] The retransmission priority informs the PQM 26g of the sender to properly
prioritize the transmission rate for the Media that requires retransmission. For example
when the retransmission priority is set to high, then the sending PQM 26g of the sender
should send any retransmissions before any new Media. If the priority is low, the PQM

26g should send the retransmitted Media after any new Media.

[0186] The aforementioned process is continuously repeated so that receipt reports are
generated as Media is received. If the sender does not receive receipt reports in a timely
manner, the PQM 26g of the sender will reduce the transmission rate, eventually

stopping the transmission if no receipt reports are received.

[0187] Referring to Figure 9F, a flow diagram illustrating the sequence for requesting of

missing or degraded Media is illustrated. In the initial step 60;, the DNQS 32 is
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periodically scanned for missing or degraded Media 60,. If there is no missing or

degraded Media, then the above defined scan is periodically repeated.

[0188] Media is considered missing if an out of sequence packet does not arrive after a
predetermined threshold period of time 60;. If the packet arrives before the threshold,
then it is no longer considered missing. On the other hand if the packet does not arrive
after the threshold is exceed, then it is deemed missing. With missing packets, a low
priority request for retransmission is made 60, and the time of the request is noted 60s in
the DNQS 32. This process is repeated until the missing packet is received. When the
missing packet arrives and the corresponding Media is available in the PIMB 30, the
missing status of the Media is removed from the DNQS 32. The retransmission request
defined in step 60, is therefore conditional based on whether the Media is determined to

be missing.

[0189] If degraded, the DQM 32 determines if the Media is part of a live Conversation
60q. If not, a request for a full quality copy of the degraded Media is made 607, the full
quality Media is designated as missing 60s and the request time is noted 609, in the
DNQS 32. If the Media is part of a live Conversation, then no action is immediately
taken in order to preserve network bandwidth. When the Conversation transitions out of
the live mode, then the steps 607 through 60y are performed to ensure that a full quality
(i.e. an exact or perfect) copy of the degraded Media is eventually received. When the
data becomes available in the PIMB 30 of the recipient Client 12, the degraded status of
the associated Media is removed from the DQNS 32. The transmission request defined
in step 607 is conditional on whether the Media is both degraded and not part of a live

conversation.

[0190] The aforementioned process is continually repeated, as signified by the return
arrows from 60s and 609 to the top of the flow diagram at 60,. By repeating the process
outlined in Figure 9, exact copies of all transmitted Media is eventually stored in the
PIMB 30 of the receiving Device 13. In this manner, the storage of exact copies of

transmitted Media is guaranteed at the recipient Device 13.

I. Graphical User Interface

[0191] Referring to Figure 10, an exemplary Device 13 running Client application 12 is
illustrated. The Device 13 includes a graphical user interface display 110, data entry

buttons, keys, or keyboard 112, a microphone 114, and a transducer 116 for converting
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electrical signals into sound, such as a speaker. The display 110 may also accept input
as a touch screen. Further, the display 110 and keyboard 112 may be combined using a
touch screen interface. As noted above, the Device 13 may be a variety of different
communication tools, such as a desktop computer, laptop or other mobile computers,
personal digital assistants, a programmable land-line or cellular phone, or
programmable radios, or just about any other type of programmable communication
device. The exemplary Device 13 illustrated in the figure is intended to be “generic”, in
the sense that it is supposed to represent or encompass all of the communication devices
listed above. In addition, the term “graphical” user interface should not be construed as
limiting. Other types of user interfaces which can be implemented on a Device 13 as
well including Audio/DTMF interfaces, Voice User Interfaces (VUI), radio switch
interfaces, or a combination thereof, can all be used to implement the various functions
described below. For the sake of simplicity, each of these types of methods by which a

User may interact with their Device 13 are generically referred to as a “user interface”.

[0192] All Devices 13, regardless of their type, preferably have a user interface that
enables the user to operate the Device 13 and communicate with other User’s in the
system 10. Although the user interface can be designed to have virtually an infinite
number of different look and feel implementations, there are certain functions and
features that all Devices 13 should have in common. These functions and features are

listed below.

[0193] The user interface preferably includes one or more of the following status
indicators or flags: (i) battery indicator; (ii) connectivity indicator; (iii) clock; (iv)
transmitter status; (v) transmission sync status; (vi) Reviewing status; (vii) Priority

Messages needing attention; and (viii) missed Messages.

[0194] The user interface preferably includes the following functions, flags and
components to conduct and manage a single Conversation: (i) name of a Conversation
and/or list of Participants; (ii) Conversation status; (iii) Conversation type; (iv)
Conversation duration; (v) time behind the Head of the Conversation; (vi) outstanding
Messages; (vii) presence/status of Participants; (viii) meta data with navigation; (iix)
Conversation attributes or designators; (ix) Conversation set-up including title,
scheduling, Participants, Conversation summary; and (v) indicators showing which
Participants have contributed Messages and which have Listened to or Reviewed

messages.
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[0195] The user interface also preferably includes, in addition to those listed
immediately above, the following functions, flags and components to conduct and
manage multiple Conversations: (i) a name/identifier for each Conversation; (ii)
live/active or standing/inactive indicator; (iii) Review position, either at Head or Time
shifted; (iv) Priority and other attributes; and (v) indicators of what portions of

Conversations were missed.

[0196] The user interface also preferably includes, a number of navigation features,
such as: (i) DVR style fast back/forward per conversation; (ii) instant messaging style
personal message navigation; (iii) Conversation Time indicators; (iv) time scale shifting
(i.e. zooming backward and forward through a Message or the Messages of a

Conversation); (v) changing Priority of Conversations; (vi) hanging up; and (vii) home.

[0197] The aforementioned functions and features may be implemented in a variety of
ways, for example using a touch-screen graphical user interface 110, or other input
devices, such as the data entry buttons, keys, or keyboard 112, a mouse, by voice-
activated commands, or a combination thereof. Again the functions and features listed
above and how they are implemented is not intended to be exhaustive. The various
methods and technologies that could be used is so comprehensive, that it is not practical

to list or discuss them all herein.
J. Conversations

[0198] The MCMS application 20 supports a number of different types of
Conversations, such as a near real time or “live” calls where the delay from when a
Participant speaks and the other Participant(s) hear the first Participant is very small,
Conversations where Participants exchange voice Messages back and forth with a
longer delay between Messages, “live” conference calls involving multiple Users,
standing Conference calls at a regularly scheduled times, or configurable structured call
types such as a simultaneous briefing, where Participants each leave a Message briefing
beforehand for others to Review to before everyone joins the live conference call. Yet
another unique attribute of the MCMS application 20 is the ability for Users to
transition between the different types of Conversations. For example, the Participants
can seamlessly transition from a voice-messaging mode to a live call and back again. Or
the Participants of a live conference call can transition to a voice-messaging mode and

send updates or action items to each other after the conference call. While several
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examples have been noted, it should be understood that the system 10 is extremely
flexible and provides numerous options to transition between different types of calls or
Conversations and between multiple conversations. By varying the delay between
Messages, the Participants effectively flows between the type of Conversation that best

suits their needs. The above examples should therefore not be construed as limiting.

[0199] As noted above, Conversations consist of Messages maintained in their original
context and sequence. A sent Message either belongs to an existing Conversation or
begins a new Conversation. A typical Conversation includes a set of Messages that are
organized around a defined subject matter, topic, time, Group or Channel. For example,
Conversations may involve a common Group of people such as the members of a club, a
company may have a standing Conversation at a fixed time, such as a weekly sales
meeting, or friends may have ad-hoc Conversations on various topics, such as making

dinner plans.

[0200] Each Conversation is defined by a set of attributes, including a name, a list of
Participants, begin and end time, and state including at least pending, active, or
terminated.  Other Conversation states are possible in other embodiments. A User
interacts with the MCMS application 20 on their Devices 13. In preferred embodiments,

the interface allows a User to organize Conversations by any of the various attributes.

[0201] The relationship between a Participant and a Conversation also has attributes.
These attributes include, but are not limited to, Priority, Status (states of participation in
a Conversation). The values of Participant status include active, participation in more
than one Conversation at a time, Reviewing a Conversation in a time-shifted mode,
Catching Up To Live, passively participating (i.e., not actively Reviewing, but receiving
high Priority Messages), standby, or ignoring a Conversation (i.e., declined to

participate or record the Conversation).

[0202] From a recipient’s perspective, a User may select or define the relative priority
of Messages. For example, Messages from a person’s boss would typically be given a
higher Priority than a social acquaintance. In some embodiments, a recipient has the
ability to set their own Priorities. In the implementation of MCMS-C the User selects a
subset of their Conversations to be rendered consecutively. The User then sets ordered
Priorities for these Conversations. The system uses the priorities set by the user to order

the Messages to be rendered. The aforementioned algorithm queues the Messages to be
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rendered using User Priorities and information concerning Message data available

(beyond MTSD).

[0203] In other embodiments, such as tactical communications, the recipient may have
no or limited ability to set Priorities. For example, a fire fighter may have no ability to
lower the Priority of Messages from the fire chief. A sending-User, however, has the
ability to send urgent or highly important Messages. By Tagging a Message as urgent
or an emergency, the Message is rendered as soon as possible at the recipient(s),
overriding any Priority settings of the recipient. Any conflicts among multiple

emergency messages are resolved based on a predetermined priority scheme.

K. MCMS Operation

[0204] Referring to Figure 11A, an organizational diagram 1100 grouping the major
functions of the MCMS application 20 is illustrated. The major functions include
account management 1102, conversation management 1104, aggregate conversation list
management 1106, conversation participation 1108, call controls 1110, and contact
management 1112. After registering and logging into the system 10, the User may
navigate through the user interface of their Device 13 implementing the various
management functions, described in detail below. In some embodiments, this
functionality will provide a great deal of flexibility. In other embodiments, such as
tactical or communication radios, the implementation of the user interface may be
constrained with many of the user functionality and options preconfigured to meet the
utility of the device. The discussion here is exemplary and is not intended to be an
exhaustive explanation of the MCMS functionality, but rather is intended to provide just

an overview of some of the MCMS attributes.

K.1  Account Management

[0205] Under the account management function 1102, a registered User may change
certain settings and preferences. A User may change their email address, password,
name, phone number, phone password, call-in number, default and/or User defined
rendering speeds, Tags, gain or volume levels for Reviewing Messages, Catch Up to
Live mode, etc. To make these changes, the User enters the appropriate information
through the interface 110 of their Device 13. The MCMS application 20 responds by
writing the updated preferences into the MCMS database 22.

K.2 Conversation Management
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[0206] As illustrated in Figure 11B, conversation management 1104 is a set of functions
that allow a User to view their aggregate Conversation lists, create a new Conversation,
update the details of a Conversation, delete a Conversation, and close a Conversation.

Each of these functions are described below.

[0207] View Conversations 1104a — For each Conversation, the MCMS application 20
may provide the User the one or more of the following attributes: the name of the
Conversation, the actual start time, the last activity, Tags, duration, and the list of
Participants. For each Participant, the name and/or phone number, status (live, other

call, in past, catch-up-mode, offline-reachable, offline-unavailable.)

[0208] Create a Conversation 1104b - A User creates a Conversation through the
interface 110 by inputting a Conversation name, a list of Contacts, and an optional
scheduled start time. If no start time is designated, it is assumed the start time is
immediate. In response, the MCMS application 20 creates a new Conversation in the
database 22, associating records for each Participant on the Contacts list. The MCMS
application 20 also creates in the database 22 Participant records for each User on the
Contact list, allowing the caller to receive the presence information of the others on the
Contact list. If the Conversation is scheduled, the MCMS application 20 starts the

Conversation at the designated time. Otherwise, the Conversation starts right away.

[0209] Update Conversation Details 1104c - The User may make changes to a
Conversation through the user interface 110. For example, Participants may be added or

removed. Any change in status of the participants is updated in the MCMS database 22.

[0210] Delete a Conversation 1104d - A User may delete a specific Conversation from
their list of Conversations through the interface 110. In response, the MCMS application

20 notes the change in the database 22, and designates the Conversation as deleted.

[0211] Close a Conversation 1104e — A User may elect to terminate or close a
Conversation. In one embodiment, only the User that creates a Conversation can elect to

terminate that Conversation.

K.3  Aggregate Conversation List Management

[0212] As illustrated in Figure 11C, the aggregate conversation list management 1106 is
a set of functions that allow a User to engage in multiple Conversations (i.e., the User’s

aggregate conversation list). The aggregate conversation list management functions
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allow a User, through the interface 110 on their device, to participate in one

Conversation “live”, while participating in other Conversations in a time-shifted mode.

[0213] Chose Conversation 1106a — Through the interface 110, a User may select one
Conversation among the User’s aggregate conversation list as current. The Messages of
the current Conversation may be rendered in either the “live” or time-shifted modes.
The User may switch the current conversation among the aggregate conversation list

from time-to-time.

[0214] Switch Conversations Modes1106b — In an optional embodiment, a User may be
able to switch from the MCMS, MCMS-C and MCMS-S modes of operation.

K.4 Conversation Participation

[0215] As illustrated in Figure 11D, conversation participation 1108 is a set of functions
that allow a User to start a Conversation, receive a notification to join a Conversation,

obtain Conversation status information, and hang up on a Conversation.

[0216] Start a Conversation 1108a - After a Conversation has been created, either by the
User through the interface 110 or the scheduler in the MCMS application, the status of
each Participant is checked. If a Participant is offline, then an effort is made to contact
that person. If a Participant is online but engaged in another Conversation, then the
MCMS application 20 notifies that Participant. The presence status of all online

Participants is updated in the database 22.

[0217] Receive a Notification 1108b — The system may notify a User that their attention
has been requested on a Conversation through a graphic display and/or audible

notification via the user interface 110.

[0218] Conversation Status 1108c — A user may request the status of a Conversation
through the interface 110 of their Device 13. In response, the MCMS application 20
assembles the status information stored in the database 22 and presents the information

to the User.

[0219] Conversation Pause 1108d— Through user interface 110, a User may hang up or
switch away from an active Conversation. In response, the MCMS application 20
updates the User’s participant status for active Conversations in the database 22 and

directs the Store and Stream module 24 to remove the User from the Conversation.
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K.5 Conversation Controls

[0220] As illustrated in Figure 11E, conversation control 1110 is a set of functions that
allow a User to control their participation in a Conversation. These functions allow a
User to catch-up-to live, skip to the Head, jump to a past location, pause, play faster and
play slower when Reviewing the Messages of a Conversation. Fach of these functions

is triggered by the User through the interface 110 on the Device 13.

[0221] Catch-up-to-live 1110a - A User may Catch Up To Live in an ongoing
Conversation using the “CTL” function. When this function is activated, the MCMS
application 20 checks the last point in the Conversation the User has reviewed and
directs the Store and Stream module 24 to render the Messages not previously heard,
using a faster than normal rendering option designated by the User, and to seamlessly

transition to live mode when it reaches the head.

[0222] Jump to Head 1110c — This function enables a User to jump to the Head of a
Conversation, skipping over any intervening Messages between the current point of the
User in the Conversation and the Head. When implemented, the MCMS application 20
instructs the Store and Stream module to immediately render the Messages at the Head
of the Conversation. (If the Head of the Conversation is currently live this is called

Jump to Live (JTL).

[0223] Jump to past 1110d — This function enables a User to jump back to a previous
Message or point in the Conversation, similar to a rewind or replay function. When
implemented, the MCMS application 20 instructs the Store and Stream module 24 to

render Media starting from the rewind point.

[0224] Pause 1110e — This function enables the User to pause the Reviewing of the
Messages of a Conversation. In response, the Store and Stream module 24 stops the

rendering of Messages until another command is issued.

[0225] Play faster 1110f — This function enables a User to render Messages more
quickly. In response, the Store and Stream module 24 renders the Messages at a faster
rate than normal. The rendering rate may be either specified by the User or the User

may select from a number of preset options.

[0226] Play slower 1110g - This function enables a User to render Messages more

slowly. In response, the Store and Stream module 24 renders the Messages at a slower
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rate than normal. The rendering rate may be either specified by the User or the User

may select from a number of preset options.

K.6 Contact Management

[0227] As illustrated in Figure 11F, the system 10 provides the User with a host of
functions for managing Contact lists and user Groups. These functions include the
adding, editing, deleting Contacts and user Groups. FEach of these functions are
implemented by a User though the interface of their Device 13. Any revisions or

deletions in a User’s Contact list or Group list is stored in the MCMS database 22.

[0228] Add a Contact 1112a — This function enables a User to add a new Contact to
their contact list. The new Contact can be either a registered User or an external contact.
Typically the name, phone number(s), type of number (cell, office, home, computer,

etc.), email address and other personal information are provided for each contact record.

[0229] Edit a Contact 1112b — This function enables a User to edit or update an existing

contact record.

[0230] Delete a Contact 1112c — This function enables a User to remove or delete an

existing contact record.

[0231] Search for a Contact 1112d — This function enables a User to search for a
specific Contact in their contact list. The search may be conducted using a number of
criteria, such as name, phone number, most recently called, most frequently called,

Group, etc.

[0232] Get a Participant list 1112e — This function enables a User to search and retrieve
a list of Participants of a Conversation by a number of different search criteria,
including for example by name, most recent outgoing calls, most recent incoming calls,

most frequently called, etc.

[0233] Authorize a caller to review status 1112f — This function enables a first User to
authorize other Users to view the first User’s status. Non-authorized Users may not

view the status of the first User.

[0234] Create a Group of Contacts 1112g — This function enables a User to associate a
number of Contacts into a Group. When a User defines a Group, the list of Contacts in

that Group are stored in the MCMS database 22.
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[0235] Edit a Contact Group 1112h — This function enables a User to edit a Group, or

update the contact information for a member of the Group.
[0236] Delete a Contact Group 1112i — This function enables a User to delete a Group.

L. MCMS Operation

L1 MCMS-C

[0237] As noted above, the MCMS-C operation is similar to MCMS, with the added
feature of enabling Users to manage and participate in multiple conversations
consecutively through a hierarchical system of Priorities and the time-shifting of
Messages, which are automatically managed by the system. Implementing the MCMS-C
functionality includes three basic processes. As illustrated in Figure 12A, the first
process involves defining a set of Conversations for consecutive rendering. Once the list
is defined, a hierarchical set of Priorities and other factors are applied to the indexed
media payloads associated with the set of Conversations. The indexed media payloads
are then sequenced into a sequencing order. By rendering the media in the sequence

order, the Messages of the set of Conversations are consecutively rendered.

[0238] Referring to Figure 12A, a flow chart illustrating the steps for defining the list
of Conversations to render consecutively is shown. In the initial step 1202, the User’s
aggregate list of Conversations is defined. Either the User or pre-configuration data
(step 1204) is next used to select the Conversations among the aggregate list for
consecutive rendering (step 1206). With a tactical communication system for example,
typically pre-configuration data is used to impose the Conversations to be consecutively
rendered. With non-tactical applications, the User is typically given a higher degree of

flexibility to select the Conversations for consecutive rendering.

[0239] Referring to Figure 12B, a flow chart illustrating the steps for defining
hierarchical set of priorities for rendering the Messages of consecutive Conversations is
illustrated. In the initial step (1208), a set of priority rules are defined and applied to the
list of Conversations to be rendered consecutively (1206). In various embodiments, the
set of priority rules may range from a rigid, hierarchical communication protocol to a
highly flexible communication protocol. For example in a tactical communication
system where a rigid hierarchy is often desirable, the set of priority rules will preferably
impose a specific order in which concurrent Messages are rendered. For example with a

first-responder tactical system, Messages from a fire chief may be given the highest
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priority. The next level of priority may be given to fire fighters inside a burning
building. At the next level, priority may be given to fire fighters outside the building,
etc. By defining a rigid priority, the current Messages of those supervising the efforts to
fight the fire, or those in harms way, are rendered ahead of those performing a less
critical role. With non-tactical communications, a User may be given a great deal of
flexibility to define their own priority scheme to meet personal needs. A sales executive
may for example define a priority scheme listing consecutive Conversations with clients
from the most important to the least important. Or a User may prioritize consecutive
Messages among family and friends. Regardless of the scheme used, a priority list for

consecutive Conversations is defined (step 1210) in this process.

[0240] Referring to Figure 12C, a flow diagram illustrating the construction of a queue
of Messages received from the various consecutive Conversations is illustrated. In the
initial step, the availability of non-rendered indexed media payloads of Messages (i.e.,
media streams) is continually detected (step 1212) for each of the Conversations to be
consecutively rendered. The priority hierarchy is applied to the available indexed media
payload streams (step 1214). Based at least partially on the priority hierarchy, and
possible other parameters as mentioned below, the available indexed media payloads are
arranged into a sequence order (step 1216). The indexed media payloads are then
continuously rendered in the sequence order (step 1218). By continuously repeating the
above-described process, the Messages of multiple Conversations are consecutively

rendered.

[0241] In one embodiment, the sequencing order is based either partly or fully on the
priority hierarchy. In alternative embodiments, other parameters in addition to the
hierarchy and availability may be considered as well. For example, the sequence order
may be defined using one or more parameters such as the switching costs associated
with interrupting a currently rendered stream of indexed media payloads with the
indexed media payloads of a higher priority Conversation, the quality of the available
streams of indexed media payloads, the relative time the indexed media payloads were

received, a shuffling order, or from input of a controller of the system.

[0242] Typically when conflicts between the Messages of different Conversations
occur, the indexed media payloads first in sequence order are rendered while the

rendering of other available indexed media payloads are paused or delayed. When there
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no conflicts, indexed media payloads are immediately rendered as they become

available.

[0243] In yet another embodiment, the Messages of the consecutively rendered
Conversations may be optionally reviewed in a time-shifted mode. If the User of the
first communication device generated any Media associated with the consecutively
rendered Conversations, that media is indexed and stored in the PIMB 30 of the Device
as well as the PIMB(s) 85 of the Servers 16 on the network. Thus when a Conversation
is reviewed in the time shifted mode, the User has the option of reviewing just the
incoming Messages associated with the Conversation, or both the incoming Messages as
well as the Media created by the first User associated with the Conversation in time

index order.

L.2 MCMS-S Operation

[0244] In the MCMS-S or simultaneous mode, a User of a Client 12 enabled Device 13
may define a set of Conversations for simultaneous rendering. Once the set of
Conversations is defined, the indexed media payload streams associated with the set of
Conversations are simultaneously rendered on the Device 13, regardless if they overlap
or not. In alternative embodiments, the User may optionally render the received indexed
media payloads from the set of media streams separately. The indexed media payloads
of the simultaneous Conversations may also be optionally rendered in near real-time or

in the time-shifted mode.

L.3 MCMS, MCMS-C and MCMS-S Examples

[0245] In Figures 13A through 13D, a series of diagrams illustrating the attributes of a
Conversation and the operation of MCMS, MCMS-C and MSMS-S is illustrated.

[0246] In Figure 13A, a time diagram illustrating the sequence of rendering the indexed
media payloads of the Messages of a Conversation labeled “A” between a User “X” and
two other users, designated “Y” and “Z”. In this example, Media is generated by user Y
during the time intervals designated by t1, t5, 56, t7 and t9. Media is generated by user

7 during the time intervals designated t3, t6 and t9 through t10.

[0247] The rendering sequence at the Device 13 of User X is illustrated at the bottom of
the figure. During intervals tl, t5, and t7, Media derived only from Y is rendered.
During intervals t3 and t10, only Media derived from Z is rendered. In intervals t6 and

t9, Media from both Y and Z is rendered. In intervals t2, t4 and t8, nothing is being
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rendered because neither users Y or Z are generating Media during these periods. It
should be noted that intervals tl through t10 are not intended to mean fixed time

intervals, but rather, just periods of time when Media is being generated.

[0248] The diagram of Figure 13A is useful in illustrating the attributes of
Conversations. When one user is generating Media (either Y or Z), that Media is
received at the Device 13 of X and is available for rendering. When both users X and Y
are generating Media, both Media streams are received at Device 13 of X and is
available for Mixing. When neither user X or Y is generating Media, no Media is
received at Device 13 of X. As noted above, User X has the option of Reviewing the
Media generated during Conversation A in either the near real-time or time-shifted
modes. Also the User X has the option of Reviewing the Media in the Mixed format as
illustrated, or to separately Reviewing the Media from Y and Z in the time-shifted

mode.

[0249] Figure 13B illustrates the operation of MCMS. In this example, the User is
Participating in three Conversations, designated A, B and C. For Conversations A, B,
and C, the User either generates or receives Messages designated (A1, A2, A3, and A4),
(B1, B2 and B3) and (Cland C2) respectively. The timing and duration of each Message
is indicated by the starting point along the time-line. It is useful to note that in this

example, all of the Messages overlap in time to some degree, except Message B2.

[0250] With the MCMS application, the User selects one Conversation as current. For
the selected Conversation, the User may Review incoming Messages and generate
Messages which are transmitted to the other Participants of the Conversation. In this
example, the User selects in order Conversation B, C and A as current respectively. The
Message sequence is therefore initially B1, B2, and B3, followed by C1 and C2, and
then finally Al through A4. Again, while a particular Conversation is selected as
current, the User may transition between the near real-time and the time-shifted modes
and back again. The final rendering as illustrated in the diagram is not intended to
correspond in timing of the received Messages as illustrated in the top portion of the
diagram. Rather the lower portion of the diagram is intended to show only the rendering

order of the Messages, based on Conversation order selected by the User.

[0251] The example of Figure 13B is thus useful in illustrating the attributes of the

MCMS application. A User selects one Conversation as current. The other

REBLP003/VOX-P003/JWR 67
416



Conversations are paused. The User may also transition the current Conversation among

all the Conversations at any time.

[0252] Referring to Figure 13C, a diagram illustrating the operation of MCMS-C is
illustrated. In this example, the User is Participating in two consecutive Conversations,
A and B. With Conversation A, three Messages are received Al, A2, and A3. With
Conversation B, three Messages are received B1, B2 and B3. It is useful to note that
with this example, Message B1 conflicts with Messages Al. Also Conversation A has a

higher priority that Conversation B.

[0253] During the consecutive rendering of the two Conversations, the higher priority
Messages Al and A2 are first rendered in near real-time, as represented by the vertical
dashed lines in the figure. Since there is a relatively large time gap between Messages
A2 and A3, this space is filled by time shifting and rendering Messages B1 and B2.
When A3 arrives, it is rendered in near real-time, while Message B3 is rendered only
after the higher priority Message A3 is rendered. By time-shifting rendering of the
lower priority Messages between the higher Priority Messages, consecutive multiple
conversations can be managed. It should be noted that in this simple example, priority is
the only parameter used to determine the consecutive order for rendering. As noted

above, a number of other parameters may be used as well.

[0254] Referring to Figure 13D, a diagram illustrating MCMS-S is illustrated. In this
example, a User is engaged in three simultaneous Conversations, A, B and C. The
Messages Al, A2 and A3, B1, B2 and B3, and C1 and C2 are received for each
Conversation A, B and C are shown in the diagram respectively. With the MCMS-S, the
incoming Messages are rendered at a recipients Device 13 as they are received. The
rendering sequence of the Messages of the three Conversations A, B and C, as
illustrated in the lower portion of the diagram, are therefore the same as when the
Messages were received. In this manner, multiple Conversations may be simultaneously

rendered.

[0255] In the aforementioned examples, several variations of the MCMS application
were described, including MSMS-C and MCMS-S. Regardless of the specific type of
MCMS application used, they all share several common characteristics. In each case,
the Conversations are defined by a threaded sequence or organization of Messages. The

Messages are segmented from a stream of Media, with each Message given a sequence
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identifier and indexed by the time the Media was created. Depending on the variation of
the MCMS application, Messages can be rendered in accordance with one or more
rendering options. The rendering options include, in one form or another, the filtering,
grouping overlapping and/or serialization of Messages, using anywhere from zero to a
plurality of different attributes. In this manner, multiple Conversations, each including
a string of Messages, can be conducted on a single Client 12 enabled Device 13. Lastly,
each of the variations of MCMS may handle the receipt of interrupt Messages in the
same way. When an interrupt Message is received, it typically takes precedent over and

is rendered before other Messages belonging to other Conversations.

M. Client and Server Hardware

[0256] Referring to Figure 14A, a block diagram 140 illustrating the hardware of a
Device 13 used for storing and executing the Client application 12 is shown. The
hardware includes a CPU 142, main memory 144 and mass storage 146. As is well
known in the art, the Client application 12 is loaded and stored in main memory144 and

mass storage 146 and executed by the CPU 142.

[0257] Referring to Figure 14B, a block diagram 150 illustrating the hardware of a
Server 16 used for storing and executing the server application 78 is shown. The
hardware includes a CPU 152, main memory 154, mass storage 156, and the archive 89.
As is well known in the art, the server application 78 is loaded and stored in main
memory 154 and mass storage 156 and executed by the CPU 152. As noted above,

indexed media payloads of one or more Users are stored in the archive 89.

[0258] Although many of the components and processes are described above in the
singular for convenience, it will be appreciated by one of skill in the art that multiple
components and repeated processes can also be used to practice the techniques of the
system and method described herein. Further, while the invention has been particularly
shown and described with reference to specific embodiments thereof, it will be
understood by those skilled in the art that changes in the form and details of the
disclosed embodiments may be made without departing from the spirit or scope of the
invention. For example, embodiments of the invention may be employed with a variety
of components and should not be restricted to the ones mentioned above. It is therefore
intended that the invention be interpreted to include all variations and equivalents that

fall within the true spirit and scope of the invention.
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TELECOMMUNICATION AND MULTIMEDIA MANAGEMENT
METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Application 12/028,400, filed on February
8, 2008 entitled ‘“Telecommunication and Multimedia Management Method and
Apparatus”, which claims the benefit of U.S. Provisional Patent Application No.
60/937,552, filed June 28, 2007 entitled “Re-thinking Voice Communication” and U.S.
Provisional Patent Application No. 60/999,619, filed on October 19, 2007 entitled
“Telecommunication and Multimedia Management System and Method”, all of which are

incorporated herein by reference for all purposes.

BACKGROUND
Field of the Invention.

[0002] This invention pertains to telecommunications, and more particularly, to a
telecommunication and multimedia management method and apparatus that enables
users to review the messages of conversations in either a live mode or a time-shifted
mode and to transition the conversation back and forth between the two modes,
participate in multiple conversations and to archive the messages of conversations for

later review or processing.

Description of Related Art

[0003] The current state of voice communications suffers from inertia. In spite of
automated switching, high bandwidth networks and technologies such as satellites,
fiber optics, Voice over [P (VoIP), wireless and cellular networks, there has been little
change in how people use telephones. One is still required to pick up the phone, dial
another party, wait for a connection to be made, and then engage in a full-duplex,
synchronous conversation with the dialed party. If the recipient does not answer, no

connection is made, and the conversation does not take place.
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[0004] At best, a one-way asynchronous voice message may be left if the recipient has
voice mail. The process of delivering the voice mail, however, is burdensome and time
consuming. The caller is required to wait for the phone on the other end to stop ringing,
transition into the voice mail system, listen to a voice message greeting, and then leave
the message. Current voice mail systems are also inconvenient for the recipient. The
recipient has to dial a code to access their voice mail, navigate through a series of
prompts, listen to any earlier received voice messages in the queue, and then finally

listen to the message of the sender.

[0005] Another drawback with typical voice mail systems is the inability to organize or
permanently archive voice messages. With some voice mail systems, a user may save a
message, but it is automatically deleted after a predetermined period of time and lost

forever.

[0006] Yet another problem with current voice mail systems is that a connection must
be made between the caller and the voice mail system before a message can be left. If

no connection is made, there is no way for the caller to leave a message.

[0007] Current telephone systems are based on relatively simplistic usage patterns:
real-time live calls or disjointed voice mail messages, which are typically deleted as
they are heard. These forms of voice communications do not capture the real power that
can be achieved with voice communication or take advantage of the advances of
network speed and bandwidth that is now available. Also, if the phone network is
down, or is inaccessible, (e.g., a cell phone user is in an area of no coverage or the

phone lines are down due to bad weather), no communication can take place.

[0008] In general, telephone based communications have not kept pace with the
advances in text-based communications. Instant messaging, emailing, faxing, chat
groups, and the ability to archive text messages, are all commonplace with text based
communications. Other than voice mail, there are few existing tools available to
manage and/or archive voice messages. In comparison, the tools currently available to

manage telephone communications are primitive compared to text communications.

[0009] The corporate environment provides just one example of the weakness in
current voice communication tools. There is currently no integrated way to manage
voice communications across an organization as a corporate asset. Employees generally

do not record or persistently store their phone conversations. Most business related
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voice communication assets are gone as quickly as the words are spoken, with no way

to manage or store the content of those conversations in any manageable form.

[0010] As an illustrative example, consider a sales executive at a company. During the
course of a busy day, the executive may make a number of calls, and close several
sales, with customers over the phone. Without the ability to organize, store, and later
retrieve these conversations, there is no way for the executive to resolve potential
issues that may arise, such as recalling the terms of one deal versus another, or
challenging a customer who disputes the terms of a previously agreed upon sale. If this
executive had the ability to easily retrieve and review conversations, these types of

issues could be easily and favorably resolved.

[0011] Current tactical radio systems, such as those used by the military, fire, police,
paramedics, rescue teams, and first responders, also suffer from a number of
deficiencies. Most tactical radio communication must occur through a “live” radio
connection between the sender of a message and a recipient. If there is no radio
connection between the two parties, there can be no communication. Urgent messages
cannot be sent if either the sender or the receiver does not have access to their radio, or
a radio circuit connection is not established. Tactical communications are therefore
plagued with several basic problems. There is no way (i) to guarantee the delivery of
messages, (ii) for a recipient to go back and listen to a message that was not heard in
real time; (iii) to control the granularity of the participants in a conversation; (iv) for the
system to cope when there is a lack of signal integrity for a live conversation. If a
message is not heard live, it is missed. There are no tools for either the sender or a
recipient to manage, prioritize, archive and later retrieve (i.e. time-shift) the messages

of a conversation that were previously sent.

[0012] Yet another drawback with tactical radio communication systems is that only
one message can be sent at a time per channel. Consider an example of a large building
fire, where multiple teams of fire fighters, police and paramedics are simultaneously
rescuing victims trapped in the building, fighting the fire, providing medical aid to
victims, and controlling bystanders. If each of the teams is using the same channel,
communications may become crowded and chaotic. Transmissions get “stepped on”
when more than one person is transmitting at the same time. Also there is no way to
differentiate between high and low priority messages. A team inside the burning

building fighting the fire or rescuing trapped victims should have a higher priority over
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other teams, such as those controlling bystanders. If high priority messages are stepped
on by lower priority messages, it could not only hamper important communications, but

could endanger the lives of the fire fighters and victims in the building.

[0013] One possible solution to the lack of ability to prioritize messages is to use
multiple channels, where each team is assigned a different channel. This solution,
however, creates its own set of problems. How does the fire chief determine which
channel to listen too at any point in time? How do multiple teams communicate with
one another if they are all on different channels? If one team calls for urgent help, how
are other teams to know if they are listening to other channels? While multiple channels
can alleviate some issues, it can also cause confusion, creating more problems than if a

single channel is used.

[0014] The lack of management tools that effectively prioritize messages, that allow
multiple conversations to take place at the same time, that enable the time-shifting of
messages to guarantee delivery, or that support archiving and storing conversations for
later retrieval and review, all contribute to the problems associated with tactical radios.
In first responder situations, such as with the military, police, and fire, effective
communication tools can literally mean the difference between life and death, or the
success or failure of a mission. The above burning building example is useful in
illustrating just some of the issues with current tactical radio communications. Similar
problems exist with the military, police, first responders and others who use tactical

communications.

[0015] With packet-based networks, commonly used protocols include Transmission
Control Protocol (TCP) and User Datagram Protocol (UDP). UDP offers the advantage
of fast delivery of data, but at the expense of completeness. Packets may be dropped in
transit and not available when attempting to render the data as soon as possible at the
destination. In spite of the shortcomings, UDP is the standard for Voice over Internet
Protocol (VoIP) transmissions due to its speed attributes. On the other hand TCP does
guarantee the delivery of perfect (i.e., an exact copy of the transmitted data) data, but at
the expense of latency. All packets are delivered, regardless of how long it takes. This
delay makes TCP impractical for use with “live” phone calls. Currently there are no
known protocols that offer the performance advantages of both TCP and UDP, where
“good enough” media can be transmitted for rendering as soon as possible, with the

eventual delivery of a perfect copy of the media. Also there is no protocol that
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determines how much information should be sent over the network based on the
presence of recipients on the network and their intentions to render the data either live
or in a time-shifted mode. In addition, other factors commonly considered, such as
network latency, network degradation, packet loss, packet damage, and general
bandwidth conditions, are used in determining how much data to transmit. Prior art
systems, however, do not consider the presence and intentions of recipients. As a result,
the default assumption is that the data is rendered by the recipient in real time. When a
recipient is not going to render data immediately, these prior art systems unnecessarily

use bandwidth when it is not needed, degrading the overall performance of the network.

[0016] For the reasons recited above, telephone, voicemail and tactical voice
communications systems are inadequate. An improved voice and media communication
and management system and method, and improvements in delivering voice and other

media over packet-based networks, is therefore needed.
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SUMMARY OF THE INVENTION

[0017] The above-described problems are solved by a communication application,
method and apparatus that supports new modes of engaging in conversations and/or
managing multiple conversations using a variety of media types, such as voice, video,
text, location, sensor information, and other data. Users can engage in conversations by
sending messages to designated recipients. Depending on preferences and priorities,
the recipient(s) might participate in the conversation in real time, or they might simply
be notified that the message is ready for retrieval. In the latter case, the recipient
participates in the conversation in a time-shifted mode by reviewing and replying to the

recorded message at their convenience.

[0018] Users are empowered to conduct communications in either: (i) a near-
synchronous or “live” conversation, providing a user experience similar to a standard
full duplex phone call; or (ii) in a series of back and forth time-delayed transmissions
(i.e., time-shifted mode). Further, users engaged in a conversation can seamlessly
transition from the live mode to the time-shifted mode and back again. This attribute
also makes it possible for users to engage in multiple conversations, at the same time,
by prioritizing and shifting between the two modes for each conversation. Two
individuals using the system can therefore send recorded voice messages back and forth
to each other and review the messages when convenient, or the messages can be sent at
a rate where they essentially merge into a live, synchronous voice conversation. This
new form of communication, for the purposes of the present application, is referred to

as “Voxing”

[0019] When you “Vox” someone, the conversation consists of a series of discrete
recorded messages, which are recorded in a number of locations, which may include
the encoding device of the sender, (e.g. a phone or computer), servers on multiple
transmission hops across the network, and the receiver's rendering device. Unlike a
standard phone call or voice mail, the system provides the following features and
advantages: (i) the conversation can transition between live and time-shifted or vice
versa; (ii) the discrete messages of the conversation are semantically threaded together
and archived; (iii) since the messages are recorded and are available for later retrieval,
attention can be temporarily diverted from the conversation and then the conversation

can be later reviewed when convenient; (iv) the conversation can be paused for
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seconds, minutes, hours, or even days, and can be picked up again where left off; (v)
one can rejoin a conversation in progress and rapidly review missed messages and
catch up to the current message (i.e., the live message); (vi) no dedicated circuit is
needed for the conversation to take place, as required with conventional phone calls;
and (vii) lastly, to initiate a conversation, one can simply begin transmitting to an
individual or a group. If the person or persons on the other end notice that they are
receiving a message, they have the option of reviewing and conducting a conversation

in real time, or reviewing at a later time of their choice.

[0020] The communication media management system also supports new modes of
optimizing the transmission of data over a network. The system actively manages the
delivery of payloads to a recipient engaged in a conversation in real time when network
conditions are less than ideal. For example when network conditions are poor, the
system intentionally reduces the quality of the data for transmission to the point where
it is “good enough” to be rendered upon receipt by the recipient, allowing the real time
participation of the conversation. The system also guarantees the eventual delivery of
an “exact” copy of the messages over time. The system and method therefore provides
the advantages of both speed and accuracy. The utilization of network bandwidth is
optimized by making tradeoffs between timeliness and media quality, using the
presence and intentions of whether or not recipient(s) intend to review to the message
immediately in real time, as well as measures of network latency, network degradation,

packet loss or damage, and/or current bandwidth conditions.

[0021] It should be noted that the messages of conversations may contain voice only or
voice, video and other data, such as sensor information. When the messages are
reviewed, they are listened to or visually reviewed, or a combination thereof, depending
on the type of media contained in the messages. Although as of the filing of the present
application, most conversations are voice only, it is intended that the communication
system and method described herein broadly includes conversations including multiple

media types, such as voice and video for example.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The invention may best be understood by reference to the following description
taken in conjunction with the accompanying drawings, which illustrate specific

embodiments of the invention.

[0023] Figure 1 is a diagram of the architecture of the communication and media

management system of the invention.

[0024] Figures 2A and 2B illuswrate a block diagram of a Client running on a Device in

the communication and management system of the invention.

[0025] Figure 3 is a block diagram of a Server used in the communication and media

management system of the invention.

[0026] Figures 4A through 4D illustrate various embodiments of data payloads used in

the communication and management system of the invention.

[0027] Figure 5 is a diagram illustrating data being transmitted over a shared [P network

in accordance with the invention.

[0028] Figure 6 is a diagram illustrating data being transmitted over a circuit based

network in accordance with the invention.

[0029] Figure 7 is a diagram illustrating data being transmitted across both a cellular

network and the Internet in accordance with the invention.

[0030] Figures 8A through 8F are a series of flow diagrams illustrating a store and

stream function of the communication and management system of the invention.

[0031] Figures 9A through 9C are flow diagrams illustrating the operation of a Payload
Quality Manager (PQM) and Figures 9D through 9F are flow diagrams illustrating the
Data Quality manager (DQM), both used by the Clients and Servers of the invention.

[0032] Figure 10 is an exemplary device having a graphical user interface that may be

used with the system of the invention.

[0033] Figures 11A through 11F are diagrams illustrating multiple conversation

management (MCMS) features of the invention.
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[0034] Figures 12A through 12C are diagrams illustrating the multiple conversation

management system — consecutive (MCMS-C) features of the invention.

[0035] Figures 13A through 13D illustrate a series of diagrams detailing the operation

of the invention.

[0036] Figures 14A and 14B are block diagrams that illustrate the hardware used for

running the Client and Server applications of the invention.

[0037] It should be noted that like reference numbers refer to like elements in the

figures.
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DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0038] The invention will now be described in detail with reference to various
embodiments thereof as illustrated in the accompanying drawings. In the following
description, specific details are set forth in order to provide a thorough understanding of
the invention. It will be apparent, however, to one skilled in the art, that the invention
may be practiced without using some of the implementation details set forth herein. It
should also be understood that well known operations have not been described in detail

in order to not unnecessarily obscure the invention.

A. Functional Overview

[0039] An improved voice and other media communication application, method and

apparatus is disclosed which provides one or more of the following features and functions:

i. enabling users to participate in multiple conversation types, including live phone
calls, conference calls, voice messaging, consecutive or simultaneous
communications;

ii. enabling users to review the messages of conversations in either a live mode or a
time-shifted mode (voice messaging);

iii. enabling users to seamlessly transition a conversation between a synchronous “live”
mode and a time shifted mode;

iv. enabling users to participate in conversations without waiting for a connection to be
established with another participant or the network. This attribute allows users to
begin conversations, participate in conversations, and review previously received
time-shifted messages of conversations even when there is no network available,
when the network is of poor quality, or other participants are unavailable;

v. enabling the system to save media payload data at the sender and, after network
transmission, saving the media payload data at all receivers;

vi. enabling the system to organize messages by threading them sequentially into
semantically meaningful conversations in which each message can be identified and
tied to a given participant in a given conversation;

vii. enabling users to manage each conversation with a set of user controlled functions,
such as reviewing “live”, pausing or time shifting the conversation until it is

convenient to review, replaying in a variety of modes (e.g., playing faster, catching
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up to live, jump to the head of the conversation) and methods for managing
conversations (archiving, tagging, searching, and retrieving from archives);

viii. enabling the system to manage and share presence data with all conversation
participants, including online status, intentions with respect to reviewing any given
message in either the live or time-shifted mode, current attention to messages,
rendering methods, and network conditions between the sender and receiver;

ix. enabling users to manage multiple conversations at the same time, where either (a)
one conversation is current and all others are paused; (b) multiple conversations are
rendered consecutively, such as but not limited to tactical communications; or (c)
multiple conversations are active and simultaneously rendered, such as in a stock
exchange or trading floor environment.

x. enabling users to store all conversations, and if desired, persistently archive them in
a tangible medium, providing an asset that can be organized indexed, searched,
transcribed, translated and/or reviewed as needed,;

xi. enabling the system to provide real time call functionality using a best-efforts mode
of message delivery at a rate “good enough” for rendering as soon as possible
(similar to UDP), and the guaranteed eventual delivery of exact copies of the
messages as transmitted by requesting retransmission of any missing or defective
data from the originally saved perfect copy (similar to TCP); and

xil. enabling the system to optimize the utilization of network bandwidth by making
tradeoffs between timeliness and media quality, using the presence and intentions of
the recipient(s) (i.e., to either review the media in real-time or in a time-shifted
mode), as well as measures of network latency, network degradation, packet loss or
damage, and/or current bandwidth conditions.

[0040] In various embodiments, some or all of the numerous features and functions

listed above may be implemented. It should be understood, however, that different

embodiments of the invention need not incorporate all of the above listed features and

functions.

B. Glossary

[0041] Prior to explaining the details of the invention, it is useful to define some of the
terms and acronyms used throughout the written description. This glossary of terms is
organized into groups of System Components, Media, Media Management, People and

Conversation Management,
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B.1. System Components

[0042] Client: A Client is the user application in the communication system, which
includes a user interface, persistent data storage, and “Voxing” functionality. Users
interact with the Client application, and the Client application manages all
communications (messages and signals) and payload (Media) transfers that are
transmitted or received over a network. The Client supports encoding of media (e.g., the
capturing of voice, video, or other data content) and the rendering of media and supports
security, encryption and authentication as well as the optimization of the transmission of
data across the network. A Client may be used by one or multiple Users (i.e., multi-

tenant).

[0043] Device: A physical device that runs the Client application. A User may be
actively logged into a single Device or multiple Devices at any given point of time. In
various embodiments, a Device may be a general-purpose computer, a portable
computing device, a programmable phone, a programmable radio, or any other

programmable communication device.

[0044] Servers: A computer node on the communication network. Servers are
responsible for routing Messages sent back and forth between Users over the network
and the persistent storage and archiving of Media payloads. Servers provide routing,
transcoding, security, encryption and authentication and the optimization of the

transmission of data across the network.
B.2. Media

[0045] Message: An individual unit of communication from one User to another. Each
Message consists of some sort of Media, such as voice or video. Each Message is
assigned certain attributes, including: (i) the User sending the message; (ii) the
Conversation it belongs to; (iii) an optional or user created Importance Tag; (iv) a time

stamp; and (v) the Media payload.

[0046] Media: Audio, video, text, position, sensor readings such as temperature, or

other data.

[0047] Conversation: A thread of Messages (identified, persistently stored, grouped,
and prioritized) between two or more Users on their Devices. Users generally
participate in a Conversation using their Devices by either Reviewing Messages in real

time or in a time-shifted mode, or creating and sending Messages of a Conversation as
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desired. When new Messages are created, they either define a new Conversation, or

they are added to an existing Conversation.

[0048] Head of a Conversation: The most recent Message of a conversation that has
been encoded by the most recent speaker. It is where a User is positioned in a
Conversation when reviewing “live” or where one jumps to if the “Jump To Live”

feature is used.

[0049] Multiple Conversation Management System or MCMS: An application that
runs as part of a Client application, which enables a User to engage in multiple
Conversations using a variety of Media types. With the MCMS application, a User
selects one Conversation among the multiple Conversations as current, where only the
Messages of current conversation are rendered. For the selected current Conversation,
the User may transition from a series of back and forth Messages in time-shifted mode
to near-synchronous “live” mode, similar to a standard telephone conversation, and back
again. The Messages of the non-selected Conversations are in a paused state. Messages
associated with the non-selected Conversion will accumulate if others are still
participating in those Conversations. The User may selectively transition the current
Conversation among the multiple Conversations and Review the accumulated Messages

of the selected current Conversation.

[0050] Multiple Conversation Management System-Consecutive or MCMS-C:
Similar to MCMS, with the added feature of rendering and enabling Users to manage
and participate in multiple Conversations consecutively through a hierarchical system of
Priorities and time-shifting, which are automatically managed by the system. The
MCMS-C application allows the Messages of consecutive Conversations to be rendered
in a prioritized order, as opposed to MCMS where only the Messages of the currently
selected Conversation are rendered. MCMS-C is particularly applicable in situations
where it is important that the Messages of the consecutive Conversations are rendered,
in the prioritized order, and/or the receipt of all Messages, even those belonging to
lower priority Conversations, is more important than receiving the Messages in real-
time. Examples of situations where MCMS-C may be suitable include, but are not

limited to, hospitals, taxi fleet management, or tactical communications.

[0051] Multiple Conversation Management System-Simultaneous or MCMS-S:
Similar to MCMS, with the added feature of enabling With MCMS-S, multiple
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Conversations are selected for simultaneous rendering, as opposed to MCMS where the
Messages of only the selected current Conversation are rendered. The MCMS-S
application is particularly applicable in situations where a User is listening to multiple
Conversations at the same time, such as a trader listening to multiple brokers on
different exchanges and periodically sending trading requests to one or multiple of them

simultaneously. MCMS-S may also be suitable for tactical communications as well.

[0052] Priority: The mechanism through which the system determines which Message
to render next when a User is participating in MCMS-C. Priority is automatically
managed by the system. A User can set default Priorities, or a predetermined set of
system Priorities may be used. In the event of a conflict, where more than one Message
is ready to be rendered at the same time, the system resolves the conflict at least partly
based on Priority, to determine what Message to render immediately and what Message

to time shift.

[0053] Tags: a set of attributes a User or the system may assign to a Conversation or a
message, such as a topic (a company name), a directive (“action items”), a indicator
(“conversation summary”), or any other label by which one might want to search or

organize the data.

[0054] Importance Tags: A special Message attribute that enables a sender to specify
when a Message is to be rendered, regardless of other Priority settings. An “urgent”
Importance tag will override other Priorities for example. This feature is critical for

tactical systems, though any system can be configured to use or disable this feature.

[0055] Packet: Any unit of binary data capable of being routed through a computer
network. Each packet consists of header (meta data) and payload (media data). Includes
standard packet protocols such as, but not limited to, Internet Protocol (IP), EvDO,

UMTS or any other packet-based network, either radio, fiber optic, or wired.

[0056] Header or Packet Header: The portion of a packet that describes the packet;

the meta data concerning the payload, its encoding type and destination.

[0057] Vox packet: A proprietary packet that enables the system and method to further

refine and optimize the delivery of Messages, Media and other signaling information.

[0058] Media Payload (or Payload): The actual Media portion of a Packet.
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B.3. Media Management

[0059] Time Shift Delay (TSD): The amount of time between the arrival of a Vox
Packet and the rendering of the Packet on a Device. The TSD must exceed the
Minimum Time Shift Delay. The TSD is typically determined by the User’s behavior

in choosing to review the Messages of a Conversation some time after receipt.

[0060] Minimum Time Shift Delay (MTSD): The time shift delay enforced by the
Client to allow for jitter processing using jitter buffer techniques. This causes the system
to delay rendering until an adequate number of the packets have arrived to create a
usable media stream. The system will typically adaptively adjust the MTSD over time to

compensate for variable conditions in the network.

[0061] Rendering: Delivering a Media stream to a User in a form suitable for User

consumption (e.g., voice, text, graphic display, video, or a combination thereof).

[0062] Mixing: The Rendering of one or more Media streams. For example, the Media
stream from two Participants of a Conversation may be Mixed when Rendered, creating
a User experience similar to a conversation where multiple people are speaking at the

same time.

[0063] Encoding: The process of translating Media either created by a User (such as
voice or video) or otherwise originating on a Device (such as GPS or other sensor data),

and converting the media into digital data to be processed by a Client.

[0064] Adaptive Jitter Buffer: Jitter buffers or de-jitter buffers are used to counter
jitter (i.e., either the arrival of out of sequence packets or the delayed arrival of packets)
introduced by packet switched networks, so that the continuous rendering of audio (or
video) signals transmitted over a network can be performed without disruption. The data
is stored in a buffer before Rendering to allow a reasonably sized buffer of Media to
arrive. The Media may be rendercd before all the Packets are received, trading off
quality for currency. An Adaptive Jitter Buffer is capable of dynamically changing its

size to optimize the delay/quality tradeoff.

[0065] Persistent Infinite Message Buffer (PIMB): The PIMB is a storage
management system for the storage of time-based Media that performs both the de-
jittering of “live” data and the storage and retrieval of archive data. The PIMB further

includes the additional attributes of potentially infinite and persistence storage of Media.
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The PIMB maintains “exact” or full copies of Vox Packets of a Message and

Conversations at some or all Participant Devices and/or Servers,

[0066] Packet Loss Compensation or Concealment) (PLC): During Rendering of a
Media stream, the PLC component compensates for missing Packets, interpolating the
results to present the stream to a reviewer. Missing Packets may be rendered as silence,
or information from adjacent Packets may be used to present an interpolated sound or
image. The particular method to be used will be dependent on the media, Codecs in use,

and other generally known parameters.

B.4. People

[0067] User: A person who is authorized to use the system.

[0068] Contact: A record of either a User or non-user of the system. Users typically
engage in Conversations with members on their list of Contacts. A non-user is a user
that accesses or uses the system using a legacy phone, radio or other non-Client 12

enabled device.

[0069] Group: The association of multiple Contacts. Contacts may be selectively added
or deleted from a Group. When a Conversation takes place among a Group, all the

members of the Group may or may not participate.

[0070] Channel: Typically used for tactical communication systems. A Channel is

similar to a Group in that it associates multiple Contacts with the Channel.

[0071] Participant: A person who is identified as a member of a Conversation. Could

be a User or a non-User participant.

B.5. Conversation Management

[0072] Time Shifting: Time shifting is the ability to play any Message at any time after
it has been received as determined by the User-recipient. By Time-Shifting, a User may
Review a Message: (i) immediately on demand by Rendering immediately after the
MTSD; or (ii) time-shifted in a mode of reviewing the Message upon the discretion of
the User; (iii) from the archive for searching, reconstructions, etc. of old Conversations;
(iv) after a delayed period of time to accommodate the Reviewing of other higher
Priority Messages (or Conversations) that need to reviewed first; (v) and/or repeatedly if
necessary for the Message to be reheard and understood. In other words, Time Shifting

is the ability of a user to render a Message at any time after the system imposed MTSD.
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[0073] Reviewing: Listening, viewing, reading or otherwise observing the Media
content in Messages. Reviewing may take place in either a near synchronous real-time

“live mode” or the time-shifted mode.

[0074] Intention: Either (i) a User-defined attribute capturing whether the User wants
to Review the Messages of a Conversation either as soon as possible or Review the
Messages in a time-shifted mode; (ii) implied by a User’s behavior; or a combination of

(i) and (ii). .

[0075] Attention: A user attribute capturing whether the User is Reviewing the

Messages of a given Conversation at the moment.

[0076] Catch Up To Live (CTL): A rendering mode that allows a User, who is not at
the Head of a Conversation, to Review previous Messages more quickly to “Catch Up
To Live” (i.e., the Head of the Conversation). The CTL feature may use any of a
number of catch up techniques, such as the faster replay of Messages, the removal of
gaps in the Media of the Messages, removal of hesitation particles, etc. When the User
has caught up to live, the system seamlessly flows into the live Conversation. This is a
very useful feature with conference calls, for example, in situations where a User needs
to temporarily shift their attention away from the Conversation, but wishes to hear the

entire Conversation upon their return.

[0077] Catch Up Mode: A user-configured or pre-configured mode that determines
how the CTL process will catch-up (i.e., replay faster, remove silence, and hesitation

particles, or a combination thereof).

[0078] Jump To Live (JTL): This feature allows a user to jump from their current
position to the Head of a Conversation. A user will typically use the JTL feature when
they do not want to Review all of the Messages between their current position in the
Conversation and the Head. When the JTL feature is implemented, the user skips over
any intervening Messages and starts Rendering the “live” Messages at the head of the

Conversation.

[0079] MCMS Participant Attributes: A set of attributes, either defined by a User,
interpreted by the system from the User's behaviors, assigned by an administrator, or a
combination thereof, which define the Intention, Attention, Priority, and rendering
preferences of a receiver for a given Conversation. The attributes include, but are not

limited to: (i) the Intention of when a receiver would like to render to the Messages of
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the Conversation. Possible Intention values include: “now”, “time-shifted”, “Catch Up
To Live” (CTL), “paused”, and “never”; (ii) Catch Up Mode, which is a configuration
setting which determines how the CTL process should catch the receiver up to live (e.g.,
play faster, skip silence gaps or hesitations, or play at normal speed); (iii) Time Shift
Delay (TSD), which defines how far the receiver's current position in the conversation is
from the Head of the Conversation, and (iv) the Priority of the Message with regard to

the receiver's other Conversations.

C. System Architecture

[0080] Referring to Figure 1, a block diagram of the telecommunication and media
management system according to one embodiment of the invention is shown. The
system 10 includes a plurality of Clients 12; through 12,, running on Devices 13,
through 13, respectively. The Devices 13 communicate with one another over a
communication services network 14, including one or more Servers 16. One or more
networks 18; through 18, is provided to couple the plurality of Devices 13; through 13,
to the communication services network 14. In various embodiments, the networks 18
may be the Public Switched Telephone Network (PSTN), a cellular network based on
CDMA or GSM for example, the Internet, a tactical radio network, or any other
communication network, or a combination thereof. The communication services
network 14 is a network layer on top of or otherwise in communication with the various
networks 18; through 18,. In various embodiments, the network layer 14 is either
heterogeneous or homogeneous. Clients 12; through 12, communicate with one another
and with Servers 16 over the networks 18; through 18, and network 14 using individual

message units referred to as “Vox packets”, which are described in detail below.

D. Client Architecture

[0081] Referring to Figures 2A and 2B, a block diagram of a Client 12 running on a
Device 13 is illustrated. As illustrated in Figure 2A, the Client 12 includes Multiple
Conversation Management System (MCMS) application 20, a rendering and encoding
module 21, and an MCMS applications database 22. As illustrated in Figure 2B, the
Client 12 further includes a Store and Stream (SAS) module 24 with a Persistent Infinite
Message Buffer (PIMB) reader 26, a PIMB writer 28, PIMB database 30, a data and
network quality (DNQS) store 32, and Media driver and encoder hardware 34. The

MCMS application 20 and the Store and Stream module 24 communicate with one
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another through message handling modules 25a and 25b respectively. The Client 12
further includes an authentication-encryption-security module 40 and a communication

protocol module 44.

[0082] The module 40 provides authentication, encryption and security services during
the transmission and receipt of “Vox” packets to and from the Client 12. The
communication protocol module 44 encapsulates Vox packets into the native packets
used by the underlying network 18 connected to the Device 13 running the Client 12
when transmitting data and de-encapsulating Vox packets from the native packets when
receiving data. With the modules 40 and 44, multi-party end-to-end authentication,
encryption and security is provided between Clients 12. Messages are authenticated,
encrypted and secured across the networks 18; through 18, and network 14, from a first

sending Device 13 to second receiving Device 13.

D.1.1. The MCMS Database

[0083] The database 22 stores and manages the persistent meta data for a number of
entities in the system 10, including Contacts and Participants, Conversations and
Messages (live and stored), and default Priorities, and information regarding the Servers
16. In addition, the MCMS database 22 stores the moment-to-moment operational data
of a User’s Conversations, presence, and status, as well as that of all the Participants
conversing with the User or on the User’s Contact list. For example, with regard to
Conversations and Messages, the database 22 keeps track of status information, such as
what Messages of a Conversation a User has or has not Reviewed, Priorities, and Catch
Up To Live status for each Conversation in which the Client 12 is a Participant, the
presence and status of all Participants, and other network and other system management

data.

D.1.2. The MCMS Application

[0084] MCMS application 20 supports the different Voxing modes of engaging in
conversations and/or managing multiple conversations using a variety of media and data
types (voice, video, text, location, data, etc.). Users engage in Conversations by sending
Messages to designated recipients using their Client 12 enabled Devices 13. Depending
on preferences and Priorities, the recipient might Review the Message in real time, or
they might simply be notified that the Message is ready for Reviewing. Users can

transition from a series of back and forth Messages, which are Reviewed in a time-
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shifted (or voice messaging) mode or in a near synchronous, full duplex conversation
(similar to standard “live” phone calls) and then back to voice messaging again. The
MCMS application 20 allows a User to control their interactions with their most
important Conversations in real-time without missing any Messages in other ongoing
Conversations. For example, the MCMS application 20 notifies a User of urgent or high
priority communications from a Conversation that they are not currently Reviewing.
MCMS application 20 also enables all Messages from all Conversations to be stored for

later retrieval so they can be reviewed at any time.

[0085] In accordance with various embodiments, there are several different operational
modes of the MCMS application 20, including MCMS-Consecutive (MCMS-C) and
MCMS-Simultaneous (MCMS-S), which support the consecutive and simultaneous
rendering of Messages respectively. Fach of these embodiments is described in more
detail below. Unless specifically specified, the term “MCMS” is intended to generally

mean the MCMS application 20, which includes the aforementioned different modes.

[0086] The MCMS application 20 is a multi-tiered architecture that includes a number
of modules and services. The modules and services include the MCMS Database
Module 20a, the SAS Services Module 20b, the Messaging and Signaling Services
Module 20c, the User Interface Application Programming Interface (API) 20d, the User
Interface Module 20e, the Conversations/Messages Management Services 20f, the
Priorities Services 20g, the Contacts Service 20h, the Presence/Status Services 20i, and

the Messages/Signals Services 20j.
D.1.2.1 The MCMS Database Module

[0087] The MCMS database module 20a is a service module that manages all function
calls necessary for the MCMS application 20 to access the MCMS database 22.

D.1.2.2 The SAS Services Module

[0088] The SAS Services module 20b includes a set of function calls that enable
communication and coordination between the MCMS application 20 and the Store and
Stream module 24, and which are passed back and forth through the message handling
modules 25a and 25b respectively. The set of function calls enable both the MCMS
application 20 and the Store and Stream module 24 to operate as necessary to
implement the various Voxing functions when invoked by Users and/or as dictated by

network conditions. Some of the functionality performed by the SAS Services module
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20b includes maintaining and communicating the status of Message transmissions and
Message acknowledgments, the instructions for rendering of Messages, and the status

and presence of Users.

D.1.2.3 The Messaging and Signaling Services Module

[0089] The Messaging and Signaling Services module 20c runs on both Clients 12 and
Servers 16 and enables communication between the Client 12 and the Servers 16 of the
system 10. This communication, which includes messages, data and other signals,
allows the Client 12 and the system 10 to track and administer communications,
network status, Users, and User status. Types of messages and signals sent between the
Message and Signaling Services modules 20c running on the Clients 12 and the Servers
16 include, for example, network availability of Users, tracking of Messages that the
Server 16 has sent to the Client 12 (possibly including a “high water mark™) to
determine if an entire message or some portion of a message is missing, (e.g., a
sequence number per Participant per Conversation created by the “generating” Client),
whether a user is speaking or Reviewing Messages of a given Conversation, where a
User is with respect to the Head of a Conversation, or when a Participant is no longer
Reviewing a Conversation live. These are examples a few of the many types of
messages and signals sent between the Message and Signaling Services modules on the

Clients 12 and Servers 16 and in no way should be construed as limiting the invention.

D.1.2.4 The User Interface API

[0090] The User Interface API 20d is a module that defines a set of function calls that
define the programming interface between the User Interface module 20e and the
underlying services of the MCMS application 20. The User Interface API 20d supports
general-purpose methods such as UI application support, and all function calls
necessary for a User Interface to operate the MCMS Application 20. In various
embodiments, the User Interface API 20d enables the Client 12 to support a wide
variety of user interfaces and device types, such as Adobe IFlash-based and/or Microsoft
Windows applications, cellular or mobile phone devices, PSTN devices driven with
tones, a voice user interface (VUI), and physical radio communication interfaces. In
various embodiments, the User Interface API module 20d enables the design of both
highly flexible and highly constrained user interfaces to support the functionality of the

MCMS application 20.
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D.1.2.5 The MCMS User Interface Module

[0091] The MCMS User Interface module 20e supports the operation and functions of
the audio and video user interface of the Client 12, The User Interface module 20e
supports a host of user interactions and can be implemented with various interaction
mediums, such as, an array of graphical user interface screens, an Audio/DTMF
interface, or voice user interface on the Device 13, all of which enable a User to
interface with the system 10. A partial list of User interactions that are supported
include, for example, functions to: log-in; manage, join, and monitor Conversations;
control Conversation rendering; manage Priorities; and requests to review archived
Conversations. It should be noted that this list is exemplary and in no way should be

construed as limiting the invention.,

D.1.2.6 Conversation/Message Management Services

[0092] The Conversation/Message management services 20f is a module which defines
a set of functions that manage the data structures and processes responsible for
managing and retaining all information needed for the User to manage the receipt and
Review of transmitted and received Media (e.g., voice or video content Messages)
between the participants of a Conversation. The Messages are organized into
Conversations. Media that is sent or received by the Device 13 running the application
12 is available for immediate Review while being received. The received Media is also
recorded for Review in a time-shifted mode, Conversation management, and archival
purposes. In an alternative embodiment, Messages or Conversations can be optionally
marked for transience, specifying their desired retention requirements (e.g., some
Messages will not be retained or stored beyond the requirements for immediate
rendering). In yet another embodiment, Media can be optionally marked for review in a

time-shifted mode only and cannot be reviewed immediately upon receipt.

[0093] The Conversation/Message management services 20f further enables, for each
current or ongoing Conversation of the User, the sending of Media to a receiving Client
12 at any time, and the receiving Client 12 seamlessly associates these Messages with

the appropriate Conversation, regardless of the actions or inaction of the receiver.

[0094] With the Conversation/Message management services 20f, all Conversations are
essentially asynchronous. If two Users are actively engaged in a given Conversation

and the User controlled delay between transmissions is minimal, the experience will be
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one of a synchronous full duplex conversation, as with current telephone or VolP
conversations. If either User delays their participation, for whatever reason, the
Conversation drifts towards an asynchronous voice (or other Media) messaging
experience. In alternative embodiments, Conversations can be optionally Tagged as
asynchronous Messages only or synchronous Messages only. In either of these cases,
the Conversation cannot drift between the two modes, unless the Tag is reset. After the
Tag is reset, the Conversation again may flow between near synchronous (i.e. live or

real-time) and asynchronous (i.e., time-shifted or voice messaging) modes.

[0095] The Conversation/Message management service 20f processes the transmission
and receipt of Messages in a progressive fashion. When transmitting, Media may be
created while Messages are simultaneously encoded, stored and transmitted. In other
words, the transmission of Messages may occur simultaneously with the generation of
Media by the User (i.e., while speaking into their Device 13 or generating video). On
the receiving side, the receipt, storage, and Rendering of Messages also all occur
progressively. Messages do not need to be completely received before they can be
Rendered. The Rendering of Messages may occur at the same time Messages are being
delivered, right up to the MTSD. Further, the service 20f is also capable of the
simultaneous transmission of outgoing Messages and Rendering of incoming Messages.
The progressive nature of the service 20f allows a User to be engaged in a live
Conversation while storing and streaming the media of the Conversation for later

retrieval and review as well other functions described herein.

[0096] The time-shifting of Messages by the Conversation/Message management
services 20f allows a User to “Catch Up To Live” on a Conversation if they missed
earlier Messages or were involved in another Conversation. This time-shifting process
eliminates the need for Users to broadcast a request to their entire Group or Channel to
have Messages repeated. Older Messages may be replayed at any time at potentially
higher speeds to save time. Users may easily skip forward and backward through their
Messages and within individual Messages. The Reviewing process may be configured

on a Message-Priority basis to potentially skip lower priority Messages.

[0097] In one embodiment, the Conversation/Message management service 20f also
identifies Messages by a specific Participant (speaker) and, by default, mixes Messages

of a Conversation that were delivered at the same time (MCMS-S). In an optional
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embodiment, a User could Review the transmissions of different Participant speakers of

a Conversation separately.

[0098] The Conversation/Message management module 20f further allows
Conversation sharing among Participants, who can be added to an active or archived
Conversation. In one embodiment, an added Participant to a Conversation is provided
access to the Conversation and has the ability to retrieve the previous Messages of the
Conversation for Review. In an alternative embodiment, the added Participant is
provided access to the Messages of the Conversation only from the point where the new

Participant joined, and not any previous Messages of the Conversation.

[0099] The Conversation/Message management module 20f is also responsible for
managing the functions used to control all rendering tasks performed by the Store and
Stream module 24. These tasks include rendering Media (i.e., voice, video, etc.)
appropriately for the Device 13 running application 12. These rendering tasks include,
but are not limited to, the rendering of Mixed Messages (i.e., overlapping messages), as
well as rendering according to user-defined criteria, such as playing faster, catching up
to live, removing silence, removing hesitation particles, frequency shifting, and the
ability to apply independent gain control to individual senders in a multi-party

conversation.

D.1.2.7  Priority Services

[0100] The Priority service 20g is a module that defines a set of functions that manage
the data structures and processes responsible for managing and retaining all information
needed for a User to manage the Priority of the consecutive Conversations (i.e., MCMS-
() in which the User is engaged. When a User participates in a number of consecutive
live Conversations, the User is required to prioritize the Conversations. Issues arise
when Messages of different Conversations are ready to be rendered at the same time. An
algorithm is used to determine the order in which the Messages are rendered that
considers the availability of Messages to be rendered and the Priorities set by the User.
The algorithm determines that the available Messages with the highest priority are
rendered first while any concurrently available Messages are time shifted automatically
just enough to allow for the rendering of the higher priority Message. As rendering time
becomes available, the system will automatically render the time-shifted messages

according to the User’s Priorities.
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D.1.2.8 Contacts Services

[0101] The Contacts services 20h is a module that defines a set of functions that
manage the data structures and processes responsible for managing and retaining all
information needed for authenticating and associating one or more Contacts with
Conversations. When sending a Message as part of a Conversation that is associated

with a number of Contacts, all of the Contacts receive the Message.

D.1.2.9 Presence/Status Services

[0102] The Presence/Status services 20i is a module that defines a set of functions that
maintain the data structures and processes responsible for managing and sharing
presence and status information between certain Users and/or non-users of the system.
In various embodiments, the presence and status information is maintained for all User
and non-users engaged in the Conversations the User of the Client 12 is engaged in, all
Users and non-users in the Contacts list, or Users within a predefined domain (e.g., the
members of a corporation or other organization). These examples are merely illustrative
and should not be construed as limiting. The Presence/Status services 20i module may
manage and share presence and status information on any defined set of Users and/or

non-users.

[0103] The Presence/Status service 20i enables Users to monitor the status of other
User’s Intentions, Attention, and their Time Shift delay on any given Conversation (i.e.,
how far back they are from Reviewing the Messages of the Conversation live). In one
embodiment, privacy controls are provided concerning availability of Presence and
Status data. The Presence/Status module 20i further controls the data that enables the
system 10 to deliver Messages that match the behavior and Intentions of Users. For
example, a User may indicate their Status by designating an Intention to either Review
or not Review a Conversation live. In response, the Presence/Status services 20i issues
commands that cause the rendering of Messages either “live” or time-shifted, in
accordance with the Intention of the User. In addition, the Intentions of Users are shared
with the other Participants of the Conversation. The service 20i is also capable of
inferring other Status values from the User’s behaviors. The Presence and Status
information is also used to optimize network traffic and bandwidth, as described in

more detail below.
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D.1.2.10 Messages/Signals Services

[0104] The Messages/Signals services 20j is a module that defines a set of functions
that manage the data structures and processes responsible for messaging and signaling
Users of the system 10, using special messages or audible tones. The special messages
or tones may include for example an indication if a Message or Messages are live or
time-shifted, whom the Message(s) are from, Priority, and other factors. The
Message/Signal service 20j further has the ability to (i) signal the presence or absence of
Users on the network, as well as the ability to notify if one or more Users are no longer
actively Reviewing the Messages of a Conversation; (ii) “ring” or otherwise notify
another User to get their attention when they are paying attention to another
Conversation or not paying attention to their Device 13 at all; (iii) leave a Message for
Users currently not on the network 18 to immediately review the Message the next time
the individual re-connects to the network 18; (iv) generate an audible or visible
feedback that alerts the sender that a sent Message was not received by recipient(s),
generate a confirmation when the Message has been received by the recipient(s), and/or
a confirmation indicating when the Message has been Listened to by the recipient(s);
and (v) implement a Priority scheme where individuals on a Conference or tactical call
may be notified that their attention is immediately needed on the call. This indication
may convey multiple levels of urgency and an acknowledgement of some kind by the

recipient.

D.1.2.11 Rendering and Encoding

[0105] The rendering and encoding module 21 is responsible for performing all
rendering tasks for the MCMS application 20. These tasks include rendering Media

appropriately for the device 13 running application 12.

D.2 The Store and Stream Module

[0106] The Store and Stream module 24 supports a number of functions and

performance attributes, which are described below.

[0107] With the Store and Stream module 24, Message transmission is essentially “full-
duplex”, enabling any party to send a Message at any time, even while another party is
also sending a Message, or if the other party is unavailable or otherwise engaged. The

Store and Stream module is able to render messages as in a live PSTN or VolIP call or
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deliver them for time shifted messaging modes. It is able to optimize transmission and

control Rendering according to the desires of the User.

[0108] The Store and Stream module 24 maintains connectivity with all target recipients
(e.g., Servers 16 or other Devices 13) on the underlying network 18, manages all
message, signal, and media transmissions, and optimizes the delivery speed and
bandwidth usage across the network 18 to meet a User’s immediate performance
requirements, while managing network quality and capacity. The module 24 adapts and
optimizes Media delivery commensurate with the quality and capacity of the underlying
network 18. When insufficient underlying network resources are available, the quality
of the transmitted Media streams can be degraded. As bandwidth becomes available, the
quality of the transmitted Media streams may be increased. In addition to tradeoffs of
Media quality, the Store and Stream functionality can make tradeoffs in the amount of
Media transmitted in each packet based on Users’ intentions to render data in real time

as described below.

[0109] By dynamically controlling the delivery rate of Media based on the conditions of
the underlying network 18, the Store and Stream module 24 is optimized to deliver
time-sensitive Media that is “good enough” to Render upon receipt, and the guarantee
eventual delivery of exact or full copies of the Media for archival purposes through a
background process of requesting retransmission of missing, low quality, or damaged
packets. As long as sufficient network resources exist to meet minimum Media quality
levels, this retransmission does not impede the Rendering of live call Media. The
Clients 12 of the system 10 are thus designed to bridge the performance gap between the
delivery of an exact or complete copy of the Media at the expense of substantial
potential latency versus the quick delivery of Media, but with no guarantees of
completeness. In the context of this application, the term “good enough” means that the
quality of the Media is sufficient so that when it is rendered, it is intelligible. The notion
of “good enough” is therefore subjective and should not be construed in absolute terms.
For example, the quality level of certain Media to be good enough may vary depending

on the type of Media, circumstances, and other factors.

[0110] The Store and Stream module 24 further persistently stores all Media created by
or otherwise originating using a Device 13 or received over the network 18 from other
Device 13 and/or users. There are several significant advantages of storing this Media

on the Device 13 running the Client 12: (i) it enables Users to leave a Message for
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another party, even when the sender and/or the recipient has either unavailable or poor
network connectivity. In the case of insufficient bandwidth, the Message will be
transmitted as fast as available bandwidth can be effectively used. In the case of no
connectivity, the Message is queued for transmission as soon as network connectivity
becomes available, resulting in a time-shifted delivery; (ii) the User has the ability to
pause, replay, fast-forward, and Catch-Up-To-Live with an ongoing Conversation, as
well as retrieve and review the archived Messages of previous Conversations; and (iii) it
enables the optimization of data payloads over the system 10 and improves system
resilience against network bandwidth and connectivity problems that may occur from

time to time.

[0111] The Store and Stream module 24 is also responsible for: Mixing Messages as
appropriate to create overlapping Messages (generated by the normal overlap of
speakers in a Conversation or background noise), simulating an actual Conversation
where multiple parties are speaking; rendering transcriptions or translations of audio
media; adjusting the rendering of Media according to a number of User-defined criteria
including playing faster, removing silence gaps between spoken words, removing
hesitation particles, and frequency shifting; and the ability to apply independent gain
control to individual senders in a multi-party Conversation; as well as other potential

Rendering options.

[0112] The Store and Stream module 24 manages control and informational messaging

between itself and MCMS.

D.2.1 The Persistent Infinite Message Buffer (PIMB)

[0113] The Persistent Infinite Message Buffer or PIMB 30 is a set of indexed (i.e., time-
stamped and sequentially numbered) Media payload data structures and a system for
their storage and retrieval. In one embodiment, the data in the PIMB 30 is arbitrarily
persistent, meaning it is available virtually forever or at least until the system runs out of
storage. Various retention rates and strategies may be employed to make effective use of
storage resources. Many possible implementations exist for the physical storage
implementation of the PIMB 30, including, but not limited to;: RAM, Flash memory,
hard drives, optical media, or some combination thereof, The PIMB 30 is also “infinite”
in size, meaning the amount of data that can be stored in the PIMB 30 is not inherently

limited. This lack of limit is in comparison to existing jitter buffer technology that
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discards data as soon as it is rendered. In one specific embodiment, the PIMB 30 may be
implemented using a small and relatively fast RAM cache memory coupled with a hard
drive for persistent storage. As the physical storage capacity of the PIMB 30 is
exceeded, the data is maintained on the Server 16 (as described below) for later retrieval
on demand. User criteria or a replacement algorithm, such as least-recently-used, or
first-in-last-out, is used to control the actual data stored in the PIMB 30 and the data that
is maintained on the Server 16 or archived at any point in time. The PIMB 30 further
provides the attributes of file system storage and the random access attributes of a
database. Any number of Conversations, regardless of their duration or the number of
Messages in each, may be stored and later retrieved for Review. In addition, the meta
data associated with the Messages of a Conversation, such as its originator and its
length, may be also stored in the PIMB 30. In alternative embodiments, the indexed
Media payloads and other data can be stored for a designated period of time (e.g. 30
days). Once the age of the media exceeds the designated period, the payloads and data
are discarded. In another embodiment, payloads can be discarded based on the sender
and/or the recipient of the Message containing the payload, or the topic of the
Conversation or Messages associated with the payload. In yet other embodiments,
payloads and data may be marked for transience, meaning the Messages will not be

stored in the PIMB 30 beyond the requirements for immediate Rendering.

D.2.2 The Data and Network Quality Store

[0114] The data and network quality store (DNQS) 32 is a data store for storing
information regarding Media payloads and Vox packets that are either read from or

written to the PIMB 30.

D.2.3 The PIMB Writer

[0115] The PIMB writer 28 writes data to the PIMB 30 for two basic purposes. The
PIMB writer 28 writes data from a Media capturing device (e.g., a microphone or
camera) on the Device 13 running the Client 12 (“Encode Receive”). The PIMB writer
28 also writes data received over the network 18 from other Clients 12 into the PIMB 30

(“Net Receive™).

D.2.3.1 Encode Receive

[0116] For capturing Media from the Device 13, the PIMB writer 28 includes Encoder

Receiver 28a and a Data Storer 28c. When a User speaks into the microphone or

REBLP003/VOX-P0O03/JWR 29
448



generates video images with the Device 13 for example, the hardware 34 receives the
raw audio and/or video signals and provides them to the Encoder Receiver 28a, which
encodes the signals into indexed media payloads (hereafter sometimes simply referred
to as “payload” or “payloads”). The Data Store 28c stores the payloads into the PIMB
30. Other types of Media, such as sensor data is converted into payloads in a similar

manner.
D.2.3.2 Net Receive

[0117] For storing Media received over the network 18 into the PIMB 30, the Net
Receive function of PIMB writer 28 includes a Network Receiver 28d, a Data Bufferer
28e, a Data Storer 28f, a Data Quality Manager 28g, and a Network Quality Manager
28h. The Network Receiver 28d receives Vox packets over the network 18. The Data
Bufferer 28e places the received Vox packets into their proper sequence and prevents
the Rendering of the incoming Vox packets for at least the Minimum Time Shift Delay
(MTSD) delay. The Data Storer 28f transforms the packets into indexed media
payloads and stores the indexed media payloads in the PIMB 30. As the payloads are
stored, the Data Quality Manager (DQM) 28g notes any missing or defective packets. If
packets are missing or defective, the DQM 28g schedules a request for retransmission
over the network 18. The sending device replies by resending the missing or defective
packets. Eventually these packets are converted into indexed media payloads and stored
in the PIMB 30. By retrieving the missing or defective packets, an “exact” copy of a
sender’s Message is eventually stored in the PIMB 30. The retransmission of missing
and/or defective packets does not delay the rendering of Messages in real time, provided
that the packets that have been delivered are of “good enough” quality and quantity.
Retransmission requests may be delayed by the DOQM 28g if insufficient network

resources are available to support both the new “live” data as well as the retransmission.

D.2.4 The PIMB Reader

[0118] The PIMB reader 26 reads data from the PIMB 30 for two basic purposes. The
PIMB reader 26 accesses the PIMB 30 when data is to be rendered (“Render’”) for the
local Client 12. Data is also read from the PIMB 30 when data is to be transmitted

(“Transmit”) by the Client 12 over the network 18.
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D.2.4.1 Render

[0119] For the rendering of messages on the Client 12, the PIMB reader 26 includes a
Data Prioritizer 26a, a Data Retriever 26b, a Packet L.oss Compensation/Interpolator
(“PLC/Interpolator”) 26c, a Data Mixer 26d and a Data Renderer 26e. The Prioritizer
26a prioritizes the data to be rendered by building an ordered queue of messages that
could potentially be Rendered. It uses User configured Priority for the rendering of
consecutive Conversations (MCMS-C). In addition, the Data Prioritizer uses the
availability of media data to render within the limits imposed by the MTSD, the User’s
current Attention, and the User’s defined and implied Intentions. The Data Retriever
26b retrieves the prioritized indexed media payloads from the PIMB 30. The
PLC/Interpolator 26c performs packet loss compensation and interpolation on the
retrieved payloads, using known packet loss compensation and interpolation algorithms.
The particular method to be used is dependent on the media Codecs in use, and other
well-known parameters. The Mixer 26d is used to appropriately mix concurrent data
streams from multiple Messages of a single Conversation together. For example, if two
or more Participants of a Conversation are speaking at the same time, the Mixer 26d
mixes the Messages, creating the effect of both Participants speaking at the same time.
In an alternative embodiment, the User has the option of Reviewing the multiple
streams from one Participant at a time. If only one Participant in the Conversation is
speaking, the Mixer 26d may simply pass the single Message stream, without
performing any mixing. The Renderer 26e takes the data from the Mixer module 26d
and converts it into a form suitable for the hardware driver 34. The hardware 34 then
drives either the speaker or video display of the Device 13, depending on the type of
Media, creating voice, video or some other audible and/or visible notifier on the Device

13.
D.2.4.2 Transmit

[0120] To prepare messages for transmission from the Client 12 over a network 18, the
PIMB reader 26 includes a Data Prioritizer 26f, a Packet Quality Manager (PQM) 26g, a
Data Retriever 26h, Packetizer 26i, a Transmitter 26j and an Acknowledger 26k. The
Data Prioritizer 26f prioritizes the Messages for transmission over the network 18.
Priority is determined using the MCMS Participant Attributes related to payloads
available for transmission, network connectivity and bandwidth conditions, and the

Intentions of Users beyond the next hop to either Render live or time-shifted, and, in
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some embodiments, possible optimizations of transmission bundling where multiple
packets to any given next network hop are available. The prioritized packets are then
optimized, using the PQM 26g, which assures the timely delivery of “good enough”
data quality for live Messages, while minimizing real-time bandwidth, as described in
more detail below. The Data Retriever 26h retrieves the appropriate payloads from the
PIMB 30. The Packetizer 26i assembles the payloads into Vox Packets, which are then
transmitted by the Transmitter module 26j over the network 18. When the recipient
receives the Vox packets, an acknowledgement is sent back to Acknowledger 26k over
the network 18 for notifying the sending User that a Message has arrived at its

destination.

D.2.5 The Packet Quality Manager

[0121] The PQM 26g has several optimization goals: (i) the timely delivery of an
adequate copy of time-sensitive Media (“as soon as possible to be good enough” for
Rendering); (ii) the efficient use of available bandwidth, meaning using the optimal
transmission frequency, payload quality, and packet size for the underlying network;
and (iii) the ability to dynamically adjust or make changes in the transmission
frequency, payload content, payload quality, packet size, etc. as network conditions

change.

D.2.6 The Network Quality Manager

[0122] On the receiving side of a network transmission is the Network Quality Manager
28h (NQM). The NQM is responsible for observing specific properties of network
performance for each sender that has sent media to the Client 12, comparing
expectations of jitter, loss, and throughput to their actual values. This is used to
compute a Network Quality Rating (NQR) for every sender. This NQR is used to
indicate sender availability and Conversation live-ness to the User of the receiving

device.

D.2.7 The Data Quality Manager

[0123] The Data Quality Manager 28g measures the quality of the data being received
over the network by observing packet loss, jitter, and throughput. The DQM 28g uses
these measurements for three purposes: (i) to send receipt reports back to the sender; (ii)
optionally using those receipt reports to request retransmission of certain data; and (iii)

making these measurements available to the NQM 28h.
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E. Server Architecture

[0124] Referring to Figure 3, a block diagram of the application 78 that runs on the
Server(s) 16. The application 78 is similar to the Client application 12 in many regards
and includes an MCMS server application 80, an MCMS database 82, a store and
stream module 84, a PIMB 85, a data and network quality store (DNQS) 86, MCMS-
SAS message handling modules §7a and 87b which manage messages and signals back
and forth between the MCMS server application 80 and Store and Stream module 84, an
archive/retriever 88, and an archive 89. The application 78 further includes an

authentication-encryption-security module 40 and a communication protocol module 44.

[0125] The MCMS server application 80 is a multi-tiered architecture including a
MCMS Database Module 20a, a Store and Stream (SAS) Module 20b, a
Messaging/Signaling Module 20c, Conversations/Messages management services 20f,
Priority services 20g, Contacts (including User and Authentication) services 20h,
Presence/Status service 20i, and Messages/Signals services 20. The aforementioned
modules and services of the application 78 are similar or the same as the modules and
services having like reference numerals as the Client 12, and therefore are not described
in detail herein, except for one notable exception. In various embodiments, the MCMS
server application 80 and Store and Stream module 84, including the MCMS database
82, is configured to support many Users in one instance of the application. The one
instance may be further configured to support multiple domains, where each domain is
defined as a group of Users (i.e., a corporation or other group of Users belonging to a
common organization). This architecture allows each application 78 on Server 16 to
serve multiple users (or domains), where each user (or domain) is not visible to other

Users. This partitioning is referred to as “multi-tenancy”.

[0126] The server Store and Steam 84 module performs the functions of Net Receive
and Transmit. For the Net Receive function, the module 84 includes a Net Receiver 28d,
Data Bufferer 28e, a Data Storer 28f, a Data Quality Manager (DQM) 28g, and a
Network Quality Manager 28h. For Transmit functions, the module 84 includes a Data
Prioritizer 26f, Packet Optimizer 26g, Data Retriever 26h, Packetizer 26i, Transmitter
26j and an Acknowledger 26k. The aforementioned elements of the Store and Stream
module 84 are similar or the same elements having like reference numerals as the Client

12, and therefore are not described in detail herein.

W
W
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[0127] Since the Server 16 does not directly interact with Users, the encoding and
rendering functions provided in the Store and Stream module 24 of the Clients 12 need
not be present. The MCMS application 80, when running on Servers 16, does not
interact directly with Users. Consequently, the user interface and user interface API

modules and services 20e and 20d are not needed.

[0128] The application 78 on each Server 16 potentially serves multiple tenants,
meaning it serves multiple Users of the system 10. The PIMB 85 of the server
application 78 is therefore significantly larger and is used to store the media payloads of
multiple Users, as opposed to the PIMB 30, which is used to store just the generated or
received payloads of only a single User. The main purpose of the Store and Stream
module 84 is to receive Messages transmitted by the Clients 12 and transmit Messages
to other Clients 12. As Messages are received, they are stored in the PIMB 85 and
transmitted to the next Server 16 (i.e., the net “hop”) of the network layer 14 along the
path to the intended recipient(s), or to the recipient(s) directly depending on the system
configuration. The archive-retriever 88 is responsible for archiving the media payloads
stored in the PIMB 85 in archive 89. As the physical space in the PIMB 85 is exhausted,
media payloads in the PIMB 85 are moved to the archive 89, which is a mass storage
device. In various embodiments, the payloads stored in the PIMB 85 may be archived in
accordance with User defined criteria and/or any known replacement algorithm, such as
first-in-first-out (FIFO) or least recently used (LRU). It should be noted that only a
single Server 16 is illustrated in Figure 1 for simplicity. It should be understood that in
actual embodiments, multiple servers or a “server farm” may be used for a network with

a large number of Users.

[0129] The terms “persistent” and “infinite” used to describe the PIMB 30 and the
PIMB 85 should not be construed literally as absolute terms. A User may wish to
indefinitely store some Messages that are considered important. In other situations, such
as a casual chat between two friends, the Messages may be deleted after a certain period
of time to save space. According to various embodiments of the invention, different
retention policies may be used, either set by the system 10 or configured by the User.
The use of the word “infinite” refers to the lack of any preset time boundaries enforced
by the PIMB. This is contrasted with current jitter buffer systems, which discard media

after it has been rendered. The terms persistent and infinite should therefore be broadly
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construed to mean that the PIMB 30 and PIMB 85 have no internal limitations on the

time ranges and quantities of Messages that can be stored therein.

[0130] There are a number of advantages to archiving the Messages of Conversations in
a persistent storage medium. Voice messages and other Media can be organized,
indexed, searched, transcribed, translated, and Reviewed as needed. Voice, as well as
other Media, therefore becomes an asset that can be managed both by Users and
organizations. These Media assets have value to corporations, first responders, police

and fire departments, as well as the military.

F. The Vox Protocol and Indexed Media Payloads

[0131] As noted above, the Vox protocol is used by the Store and Stream module 24 to
support all facets of payload transmission, storage, and optimization. The Vox packet is
a structured message format designed for encapsulation inside a transport packet or
transport packets of the underlying technology of the network 18. This arrangement
significantly improves the flexibility of the system 10. By embedding the Vox packets
into existing transport packets, as opposed to defining a new transport layer for
“Voxing” applications, the system 10 takes advantage of current packet based
communication networks running over the existing telecommunications infrastructure.
A new network infrastructure for handling the Vox packets therefore need not be

created to take advantage of all the benefits of the system and method described herein.

[0132] Referring to Figure 4A, the general format structure of a Vox packet 95 is
illustrated. The format of the Vox packet 95 includes fields for type, sub-type, length,
and payload. The different types of Vox packets include authentication, signaling,
media payload, media multiplex (one message), and media multiplex (multiple
messages). The sub-type field is used to designate different types of authentication,
signaling or media type messages. Possible sub-types for authentication Messages
include those necessary for key exchanges and Authentication. Possible sub-types for
signaling Messages include registration, routing, message set-up, and network
management. Possible sub-types for Media messages include different Codec styles and
different payload aggregation techniques. The length ficld defines the overall length or
size of the payload. The payload ficld contains the actual payload or media of the packet
95.
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[0133] Referring to Figure 4B, a diagram illustrating a Vox packet 95 encapsulated in
an exemplary protocol used by the network 18 is shown. In this example, the Vox
packet 95 is embedded in underlying UDP, IP and Ethernet transport packets 96
respectively. In this manner, the Vox packet 95 can be transported across underlying
UDP, IP and Ethernet layers of the network 18. This is a standard protocol

encapsulation technique used by packet networks.

[0134] Referring to Figure 4C, a diagram illustrating a media multiplex Vox packet 95
encapsulated in UDP, IP, and Ethernet 97 is illustrated. In this example, the Vox packet
95 includes a Media type ficld, a Media sub-type ficld, a length field, a message ID
field, a time stamp field, a sequence ID field, and a Media payload field.

[0135] Referring to Figure 4D, the format of an indexed media payload 98 is illustrated.
The indexed media payload includes a sub-type field, a length field, a message identifier
(ID) field, a time-stamp field, a sequence identifier (ID) field, and field for the Media
payload.

[0136] The encapsulation of Vox packets 95 into the transport packets of the underlying
network allows the Media, Messages and Conversations to each be defined by a number

of attributes.

[0137] When Media is created or otherwise originated on a Device 13, it is typically
time-based, meaning it changes in some meaningful way over time. As a person engages
in a Conversation for example, their spoken words are strung together into sentences or
statements, which vary over time, and the resulting data (streams and packets) will
maintain the same variance over time. Similarly video (as opposed to a still photo) as
well as GPS or other sensor data will vary over time. Regardless of the type or how it is
originated, the Media is segmented and placed into the payloads of a plurality of Vox
packets 95. The packets are then continually, stored, transmitted, received, stored and
rendered in streams (i.e., streaming media) at the transmitting and receiving Devices 13
respectively. Since each packet 95 is indexed, time-stamped, and given a sequence
identifier, the individual packets can be segmented into Messages. By sequentially

threading the individual Messages together, Conversations may be constructed.

[0138] One further unique aspect of the system 10 is that the media payloads generated
by a Client 12 are stored in multiple locations. Not only are the payloads stored in the

PIMB 30 of the generating Device 13, but also in the PIMB 85 of the Server(s) 16 and
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the PIMB 30 of the receiving Devices 13. This basic feature enables or makes possible
much of the Voxing functionality described above and provides the system 10 with both
resilience and operability, even when network conditions are poor or when a Participant

of a Conversation is not connected to the network.

G. Interoperability With Underlying Telecommunication Protocols

[0139] The system 10 is intended to run or be layered over a variety of existing
communication networks 18, such as the Internet, fixed PSTN type circuit networks,
and mobile or cellular phone networks, or a combination thereof. The system 10 is
designed around the concept of moving many small units of information (i.e., the Vox
packets) between different Clients 12 and Servers 16 in the system 10. While Vox
packets may vary in size, depending on their function and payload, they all appear to be
the same kind of data to the underlying network layer. In one embodiment, the system
10 has been designed and optimized for [Pv4 networks such as the Internet, but other
types of networks may be supported as well. For the purposes of this document, the
term “IP” should be taken to mean IPv4, IPv6 or any other current or future

implementation of the Internet Protocol.

[0140] Referring to Figure 5, a diagram of a Client 12 running on Device 13 and
communicating with a Server 16 over a shared IP network 100 is shown. As illustrated,
the Client 12 is coupled to the shared IP network 100 through a first Internet service
provider A and the Server 16 is coupled to the shared IP network 100 by a second
Internet service provider B. During communication, the Vox packets 95 (designed “VP”
in the figure) are encapsulated within UDP/IP packets and then interleaved among other
IP protocol packets as is well known in the art and transmitted across the shared IP
network 100 from the Client 12 to Server 16, or vice versa. As is well known, each
lower packet layer encapsulates the entire packet of the layer immediately above it.
Packets can also be sent in a similar manner between two Servers 16. Messages are sent
from one Client 12 enabled Device 13 to another over a shared IP network 100. At each
hop, the Vox packets 95 are embedded in the underlying IP protocol and transmitted,

until they reach the target destination.

[0141] The diagram of Figure 5 is merely exemplary, showing only a single Client 12
and Server 16 connected to the network 100 for the sake of illustration. In actual

embodiments of the system 10, a large number of Clients 12 and one or more Servers 16
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are typically connected to the shared IP network 100. It is also useful to note that the
Client 12 and Server 16 do not have exclusive use of the IP network 100. In the example
shown, an HT'TP client, which is coupled to the network 100 through Internet provider
A, can send packets back and forth with an HT'TP server, coupled to the network 100
through a third Internet provider C. The system 10 does not control the manner in which
the VPs embedded in the [P packets traverse the network 100. Rather, all packets that
traverse and share the network 100 do so in accordance with the standard procedures of

the underlying shared IP network 100.

[0142] Referring to Figure 6, a “circuit” based network 104 such as a GSM mobile
phone network is illustrated. The circuit network 104 is coupled between Client 12
running on Device 13 and Server 16. Once a circuit is established between the Client 12
and Server 16, the system 10 layers Vox packets (VP1, VP2, VP3, VP4, VP35, etc.) onto
the underlying packets used by the network 104 and transmits them across the network
104, creating “virtual Vox” circuit. The Vox Packets sequentially traverse the circuit
network 104, typically with spacing or framing data as is well known in the art for
transmitting data over a circuit network. In addition, packet construction parameters,
such as the payload size and the number of header fields included may be used to
exploit the lack of per-packet overhead and to increase speed and/or efficiency of data
transfer across the network 104. It should be noted again that for the sake of simplicity,
only a single Client 12 and Server 16 are shown connected to the network 104. It should
be understood, however, that additional circuits between Clients 12 and Servers 16 as
well as other components may be established concurrently through the network 104.
The network 104 is therefore not dedicated for the transmission of Vox Packets, but

rather may be shared with other types of network traffic.

[0143] Referring to Figure 7, a diagram illustrating communication between a first
Client 12A enabled Device 13A associated with a first network A and a second Client
12B enabled Device 13B associated with a second network B is illustrated. The
networks A and B further each include gateway Servers 16A and 16B respectively. The
Gateway Server pair 16A and 16B facilitate communication between the two networks
A and B, allowing the Devices 13A and 13B to communicate with each other. In various
embodiments, the networks A and B could each be any type of network. For example,
each network A and/or B could be an IP network, a circuit type network, or a wireless or

cellular network (i.e., CDMA, GSM, TDMA, etc.). The Servers 16 that straddle the two
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networks A and B are considered gateway servers because they route traffic or serve as

a “gate” between the two networks.

[0144] With the system 10, there are a several basic network interaction considerations
to optimize system performance. These considerations include factors such as resolving
the underlying address to which the Vox packets 95 are to be sent, the integrity of any
sent Vox packets, and the management of the Maximum Transmission Unit (MTU) of a

single Message that may be sent across a given network or combination of networks.

[0145] The address of a target Client 12 needs to be known so that the underlying
network delivers the Vox packet 95 to the correct location. With IPv4 networks, the
address is typically an [Pv4 Address, which is a 32-bit number that uniquely identifies a
host within the network. For other networking technologies, the address could be some
other type of identifier. [P networks use the Domain Name System (DNS) to resolve
human-readable names into IP addresses, and the Address Resolution Protocol (ARP) to
resolve IP addresses into physical addresses. Regardless of the underlying networking
technology, the system 10 uses one of the above-mentioned or other known addressing

schemes for delivery of Vox packets 95 to the correct location.

[0146] As with almost any packet-based communication system, transmitted Vox
packets might not be delivered to their addressed location if the underlying network is
unable to deliver the packets in which the Vox packets are encapsulated. Most packet
networks do not inform transmitters when packets are dropped. Instead they rely on the
transmitters and receivers to notice and compensate for any dropped packets. The
system 10 is designed to use these receiver receipt report messages to coordinate this
packet loss management. If the underlying network is able to inform the sender of lost
or dropped packets, the system 10 utilizes this information in its retransmission

protocol.

[0147] The management of MTU is the determination of the Maximum Transmission
Unit (i.e., the maximum size of a single message) that may be sent across a network.
For packet-based networks, the underlying network imposes the MTU. For circuit-
switched networks, the MTU may be a tunable parameter for network efficiency and
performance. Thus in most cases, the underlying network imposes or determines the
maximum size of the Vox packet 95 that may be transmitted efficiently. For example

with IP networks, packets may be fragmented if the payload exceeds the MTU, but at a
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substantial performance penalty. With [P over Ethernet networks, the transmitting
device has an MTU of 1518 bytes, as enforced by Ethernet. The largest [P packet must
leave room for the Ethernet headers. The largest UDP packet must leave room for both
I[P and Ethernet headers and the largest Vox protocol that may be generated on Ethernet
for example is the Ethernet MTU (1518) — IP header (20) — UDP header (8) = 1490
bytes. Since the Vox protocol will have a header of its own, the actual Vox media
payload will be less than 1490 bytes on an Ethernet network. For Gigabit Ethernet, the

MTU could be much larger, but would be determined using a similar formula.

[0148] In a purely packet-based network, there are two potential values for MTU, the
local link MTU and the path MTU. Determining the local link MTU yields the
maximum size for Vox packets to be efficiently sent out to the local network interface.
The path MTU yields the maximum size of Vox packet that may be sent intact all the
way to the remote node. If a sender is connected via Ethernet, the Vox packet might
pass through various other systems with smaller MTUSs en-route to the recipient. The
smallest MTU on the path to the destination needs to be resolved and known by the
sender. In the I[P world, there is a standard procedure for discovering the smallest MTU
called “Path MTU Discovery”. For other kinds of networks, an equivalent procedure
may be used. Again, since the system 10 is layered on top of other networks, any of the

above MTU algorithms may be used.

H. Operation Flow Diagrams

H.1 Store and Stream

[0149] Referring to Figures 8A through 8F, a series of flow diagrams are provided to
illustrate the operation of the store and stream module 24 and 84 on Clients 12 and
Servers 16 respectively. Figure 8A shows the sequence of operation for a first Client
12, transmitting Messages to a second Client 12;. Figures 8B and 8C illustrate the
operation of the PIMB writer 28 and PIMB Reader 28 on the transmitting Client 12;.
Figures 8D and 8L illustrate the operation of the PIMB Writer 28 and PIMB Reader 26
on the receiving Client 12,. Figure 40F 8F illustrates a flow diagram of the Store and

Steam module 84 on a server 16.

[0150] In Figure 8A, the User of Client 12; running on a Device 13; originates Media to
be transmitted. The Media can be originated at the Device 13 in a number of different

ways such the User creating Media by speaking into a microphone or creating video
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content on their Device 13. Media is also originated by a Device 13 by receiving sensor
data, such a GPS information or a temperature reading. Regardless of how the Media is
originated, the Media is encoded by the PIMB Writer 28 (box 130), which converts the
Media into indexed media payloads and stores them in the PIMB 30 (box 132) on Client
12,. The PIMB Reader 26 on the Client 12, reads the payloads out of the PIMB 30,
creates Vox packets, and transmits the packets to the receiving Client 12; (box 134)
over the network 18. Each Server 16 along the path between the sending Client 12, and
the receiving Client 12, stores the transmitted payloads in the PIMB 85 and transmits
the Vox packets to the next hop (box 133). At the receiving Client 12, the net receive
function of the PIMB Writer 28 converts the Vox packets into indexed media payloads
(box 136) and stores the payloads into the PIMB 30 of Client 12, (box 138). The
rendering module of the PIMB reader 26 on Client 12; renders the payload information
read from the PIMB 30 into a medium suitable for human consumption, such as voice or
video (box 140). Each of these steps are described in more detail below with respect to

Figures 10B through 10E.

[0151] In Figure 8B, a sequence of the Encode Receive function performed by the
PIMB Writer 28 (step 130 of Figure 8A) is provided in detail. In the initial step 130y,
the User of the Device 13 running the Client 12, originates the Media to be transmitted.
As noted above, the Media may be derived by speaking into a microphone, using a
camera, receiving sensor data, or by some other Media generating component. In the
next step 130,, the Encode Receiver 28a encodes the Media and creates the indexed
media payloads (step 1303), which are then stored in the PIMB 30 (step 132) by the

Data storer 28c.

[0152] In Figure 8C, the sequence of the Transmit function performed by the PIMB
Reader 26 (step 134 of Figure 8A) on the sending client 12; is provided in detail. In
decision loop 1344, the transmit function of the PIMB Reader 26 continuously checks to
see if indexed media payloads that are to be transmitted have been written into the
PIMB 30 and are available for transmission. If such payloads are available in the PIMB
30, the Data Prioritizer 26f prioritizes the payloads that should be sent first, using the
MCMS Participant Attributes information, as illustrated in step 134,. Information about
the highest priority payloads are passed to the Packet Optimizer module 26g which runs
the PQM (step 1343), as described in more detail below with respect to Figures 9A-9C.
The appropriate payloads are then retrieved from the PIMB 30 (step 1344) by the Data
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Retriever 26h and converted into Vox packets 95 by the Packetizer 26i (step 134s). The
Vox packets 95 are then transmitted (step 134¢) by the Transmitter 26j over the network
18 to the receive Client 12,, which sends back receipt reports reflecting the properties
(loss, jitter, throughput) of the packets that have been received. These receipt reports
provide the information necessary for the PQM to calculate the MABR for a given
receiver. 'The aforementioned process is repeated for each transmission loop as

indicated by the return arrow from the transmit step to the top of the flow chart.

[0153] In the embodiment described above, the media is encoded, stored in the PIMB
30 and then transmitted over the network in a serial fashion. In an alternative
embodiment, the encoded media can be stored in the PIMB 30 and transmitted over the

network in parallel, meaning the two functions occur substantially at the same time.

[0154] In Figure 8D, the sequence for the Net Receive function (step 136 of Figure 8A)
of the PIMB Writer 28 on the receiving Client 12; is illustrated. In the initial step 136;,
the network receiver 28d receives the Vox packets 95 over the network 18. The Data
Storer 28f converts the packets into indexed media payloads (step 1363), which are
stored in the PIMB 30 (step 1364). As the payloads are stored, the Data Quality Manager
(DQM) 28g is run. The DQM 28g checks for missing or corrupted packets, ensures the
eventually storage of an exact copy of the transmitted data, and the sends receipt reports
regarding the conditions of the network to the transmitter. Fach of these functions of the

DQM 28g are described in more detail below with regard to Figures 9D through 9F.

[0155] In Figure 8E, the sequence for the Render function of the PIMB Reader 26 (box
140 of Figure 8A) on the receive Client 12; is illustrated. In the initial step 140;, the
Data Prioritizer 26a prioritizes the indexed media payloads to be rendered as determined
by the MCMS application 20 using the MTSD information as well as User status and
presence information, including the User’s Intentions and Attention status. The
prioritized payloads are then read from the PIMB 30 (step 140,) by the Data Retriever
26b. The PLC/Interpolator 26¢ performs packet loss compensation and interpolation
(step 140;3) on the retrieved payloads, using known packet loss compensation and
interpolation algorithms depending on which Codecs are used. In the next step, the
Mixer 26d mixes (step 1404) multiple Messages of a Conversation if two or more
Participants have generated Media at the same time within the same Conversation (e.g.,

both are speaking at the same time). The Renderer 26e renders (step 1405) the data
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stream from the Mixer 26d, generating sound, video, or other Media (step 140¢) for the

recipient User.

[0156] In Figure 8F, the sequence for a Server 16 to receive Vox packets from the
previous hop on the network 18, store, archive and transmit the Vox packets to the next
hop is illustrated. In the initial step, the Server 16 performs the Net Receive function of
the PIMB writer (similar to Fig. 8D) to store the indexed media payloads of the received
data in the PIMB 85 and archive 89 or the Server 16. The server 16 also performs the
Transmit function of the PIMB writer (similar to Fig. 8C) to forward the received
packets onto the next hop on the network 18. In this manner, a copy of the media
generated by the transmit Client 12, is received, stored and transmitted at each hop

along the path to the receive Client 12,.

[0157] In the aforementioned embodiment, the writing of received indexed media is
stored in the PIMB 91 of the Server 16 and transmitted to the next hop in a serial
fashion. In an alternative embodiment, the received indexed media payloads can be
stored in the PIMB 91 and transmitted to the next hop substantially at the same time.
The storage of Media on the PIMB 30 of both transmitting and receiving Devices 13
allows for the progressive transmission and rendering of Media. On the transmit side,
the Media originating on the transmitting device may be progressively transmitted over
the network as it is being received. In various embodiments, the encoded Media
(regardless of how it is originated) may be progressively transmitted before, after, or at
substantially the same time it is stored in the PIMB 30. On the receive side, the
incoming Media may also be progressively rendered as it is received over the network,
provided the User has opted to Review the Media in the near real-time mode. In various
embodiments, the incoming Media may be progressively rendered before, after or
substantially at the same time as it is stored in the PIMB 30 of the receiving Device 13.
If the received Media is to be Reviewed in the time-shifted mode, then the Media is
retrieved from the PIMB 30 (or possibly a PIMB 85 on a Server 16 if replaced on the
local PIMB 30) for later Review at a time designated by the User.

[0158] In the context of the present application, the term progressive or progressively is
intended to be broadly construed and generally mean the continuous processing of a
data stream based on availability of the data. For example, as Media is created or
otherwise originated on a Device 13, the progressive encoding, storage, packetization

and transmitting of that media is continuous, so long as the Media is available. As a
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person speaks, that Media is progressive or continuously encoded, stored, packetized
and transmitted for the duration of the persons speech. When the person pauses or stops
speaking, there is no media to progressively process. When the person resumes speaking
again, the progressive processing of the Media resumes. On the receive side, the Media
is also progressive processed as the Media is being received (i.e., available). As Media
the Media is received it is continuously stored. It will also be continually rendered as the
Media is being received when in the near real-time mode or from storage when in the
time-shifted mode. Although the above explanation was provided in the context of
voice, it should be understood that all types of Media can be progressively processed in
a similar manner. Also the progressive processing of Media does not necessarily have
to be progressively processed in time-indexed order. Rather the Media is processed in
the order in which it is received. If Media is received out of index order, in one
embodiment, the Media is progressively processed in the order it was received and then
organized into the indexed sequence in the PIMB 30. In an alternative embodiment, the
received Media can be organized into its indexed sequence and then progressively

rendered.

H.2 POM Operation Flow Diagrams

[0159] The PQM 26g relies on a metric called the Maximum Available Bit Rate
(MABR), which is a continually computed approximation of actual transmission
capacity or bandwidth (i.e., a measure of the capability of the network at a given point
in time) between a sending and receiving node pair. As instantaneous network
conditions change, the MABR is updated. Regular measurements of network
throughput, packet loss, and jitter are considered in computing the MABR. In an
alternative embodiment, the MABR may also be manually set or limited based on time

of day, type of network, other conditions or parameters.

[0160] The PQM also considers the Intention of the recipient(s) to optimize
transmission for time-sensitivity. A transmission is considered time-sensitive if either
(1) the Intention of the recipient(s) is to Review the transmission “live” or in the near
real-time mode, or (ii) the recipient would like to immediately Review a Message that
for some reason is not currently stored on their Device 13 (e.g., the Message was
previously stored in the archive 89). The Intention of the recipient can be either inferred
by the behavior of the recipient or the recipient may set or otherwise designate their

Intention. On the other hand, a transmission is considered to be not time-sensitive if the
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Intention of the recipient is to Review the Message in the time-shifted mode. The
Intention of the recipient to Review the transmission in either the live or time-shifted
mode at least partially defines the “timeliness requirements” of the transmission. In
various other embodiments, factors such as the urgency or priority of transmissions may

also be considered in defining the timeliness requirement of the transmission.

[0161] The nodes in the network path between a sender and a receiving pair also need to
be consistent regarding the status of intentions of the recipients. If one target recipient
indicates timeliness, meaning they wish to Review the transmission immediately or live,
then all the intermediate nodes on the network along the sender-receiver path need to
have the same timeliness requirement, regardless of the requirements of other recipients.
The timeliness requirement of each of the intermediate nodes is therefore dependent on
the receiving nodes the transmission is being sent to. This dependency is sometimes
referred to as a “union of requirements” for target nodes in the network transmission

path.

[0162] The PQM further considers an Ideal Bit Rate or “IBR” for each scheduled
Message payload transmission. For time-sensitive transmissions, the IBR is computed
based on the packetization rate needed for substantially real time or live communication
(referred to herein as the Real Time Bit Rate or RTBR). With voice for example, a
packetization rate of a packet every 20 milliseconds containing 20 milliseconds of audio
data is considered an acceptable IBR for conducting live conversations. The RTBR for
such a system in kilobits per second would be the size of 1 second of audio payload data
plus the size of all network headers that would be generated for the transmission. For
video media or a combination of voice and video, the RTBR will likely be substantially
higher than simply voice. For other types of media such as sensor or GPS positioning
data, the RTBR will likely be lower than that of voice. For non time-sensitive
transmissions, the IBR is set to a Maximum Efficiency Bit Rate (MEBR) to optimize the
usage or efficiency of transmissions over the network. 'The MEBR is calculated by
adjusting the packetization rate to its largest possible value for the underlying network.
If multiple messages or payloads are to be sent between a sending and receiving pair,

then an Aggregate IBR (AIBR) is considered for the transmission.

[0163] The PQM operates by sending data in a series of transmission loops for each
sending and receiving pair. The transmission loops for each sending and receiving pair

are independent. Any transmission on the network may affect the MABR of other
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sending-receiving pairs. Accordingly, the MABR is preferably continually computed for

all recipients.

[0164] Referring to Figures 9A through 9C, flow charts illustrating the sequence of
operation of the PQM for a single sending and receiving pair is illustrated. In Figure 9A,
the steps in determining the MABR between the single sending and receiving pair are
illustrated. In Figure 9B, a flow chart illustrating the steps for calculating the AIBR for
each transmission loop for the single sending and receiving pair are illustrated. In Figure
9C, a sequence for determining the amount of data to transmit between the sending and
receiving pair per loop is illustrated. The processes illustrated in the three diagrams run

simultaneously and interact with one another, as described in more detail below.

[0165] In Figure 9A, a flow chart 50 for calculating the MABR for the network
interface between the sending and receiving pair is shown. In the initial step 50, the
network interface between the sending and receiving pair is monitored. The sender
periodically receives reports, which contain information regarding the status of the
network connection at the receiver in step 50,. The reports include information
regarding the current status of data throughput 505, packet loss 504, and jitter 505 as
observed by the receiver at the network interface. In step 50¢, the MABR is calculated at
the sender based on these observations contained in the reports. By monitoring or
observing the data in these reports, the MABR value is continually adjusted based on
current network capabilities or conditions between the sending and receiving pair. As
network capabilities become more favorable for data transmission, the MABR will
increase. If the network capabilities become less favorable for transmission, the MABR
will decrease, potentially all the way to zero for an unusable network. The reports are
similar to the packet loss reports generated by nodes in TCP networks, but additionally

include throughput and jitter information as well.

[0166] If there are several network interfaces between the sending and receiving pair, an
MABR is calculated for each interface for which a receipt report is received. If no
traffic has been recently sent on the network, or no receipt reports have been received,
the MABR may not reflect current network conditions. However, since receipt reports
are generated continually by receivers while data is transmitted, the sender’s MABR

metrics will quickly converge to a more accurate value.
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[0167] Referring to Figure 9B, a flow chart 52 illustrating the steps for calculating the
AIBR for a transmission loop is illustrated. In the initial step 52;, the Messages with
Media (by which we mean portions of the time indexed media that belongs to this
Message) ready to be transmitted between the sending and receiving pair in the current
loop are ascertained. A list of Messages with Media is then built 52,. For each Message
in the list 523, the time-sensitivity or timeliness requirement of each Message is
considered 52,. If a particular Message is not time-sensitive, then the IBR is set to the
Maximum Efficiency Bit Rate (MEBR) 525. On the other hand, if a Message is time-
sensitive, then the IBR is set to the Real Time Bit Rate (RTBR) 52¢. In the next step 527,
the previously computed IBRs for each of the Messages in the list are summed together,
resulting in the Aggregate Ideal Bit Rate (AIBR) 523 for the transmission loop. As
signified by the return arrow 529, the above-described process is repeated for each

transmission loop between the sending and receiving pair.

[0168] Referring to Figure 9C, a flow chart 54 illustrating the sequence for determining
the rate of data to transmit between the sending and receiving pair per transmission loop
is illustrated. In the initial step 54;, the MABR (as calculated in Figure 9A) is compared

to the AIBR (as determined in Figure 9B) for the next transmission.

[0169] If the MABR is greater than or equal to the AIBR, then all the Messages
identified as ready for transmission in the loop are packetized at the IBR rate 54, and

transmitted 545.

[0170] On the other hand, if the MABR is less than the AIBR, then a series of
procedures are applied to so that the PQM meets its goals of the timely delivery of an
adequate copy of the data, the efficient use of available bandwidth, and/or adjustments
to the payload content and quality, packet size, and transmission rate to meet current

network conditions.

[0171] In the initial step, the Messages in the list are reviewed for time sensitivity 54,.
If there are no time sensitive Messages, then the bit rate is reduced to the MABR 545,

and the Messages are transmitted 54s.

[0172] If the list includes time-sensitive Messages, the bit rate allocated for the non
time-sensitive Messages is reduced 54¢ until it meets the MABR limits. If reducing the
bit rate all the way to zero is insufficient to meet the MABR, then these non time-

sensitive Messages are removed from the list of Messages to be transmitted in the loop.
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If the bit rate has been reduced so that it is less than or equal to the MABR, then the

remaining Messages are Packetized and transmitted 54;.

[0173] If the removal of non time-sensitive Messages was not sufficient to meet
MABR, then another procedure involving the use of a lower quality Codec (or Codecs)
for the remaining time-sensitive Messages 547 is used. An attempt is made to transmit
the payload data as fast as possible by sending fewer bits during the transmission loop.
In other words, by reducing the quality of the payload, the transmission sends fewer bits
in a given period of time. In various embodiments, different Codec or Codecs, each
having a different bit rate versus quality tradeoff, may be used. If the use of the lower
quality Codec or Codecs is sufficient, meaning the MABR limit is met, then the

Messages are transmitted 543.

[0174] If the use of lower quality Codec(s) still does not meet the MABR, then the
packetization interval of the time-sensitive Messages is increased 54s. With this
procedure, the header-to-payload ratio is increased, which lowers the overall bit rate but
introduces latency (i.e., a delay in the delivery of the transmission to the recipient). If
this procedure results in the reduction of the AIBR to less than or equal to the MABR,

then the transmission 545 occurs.

[0175] If after changing the packetization interval the MABR is still not met, then the
bit rate may be progressively lowered 549 to be within the MABR limit. When the bit
rate is lowered in this manner, time-sensitive messages are sent at a rate that is not
sufficient to maintain a live conversation. Therefore, the Conversation is forced out of
“live”. If the network is down or conditions are very poor, it is possible that no data
transmission may occur. Again, the aforementioned sequence is repeated for each

transmission loop 54,0 between the sending and receiving pair.

[0176] If there are multiple network interfaces between the sending and receiving pair,
the sequence described in relation to Figure 9C is performed for each interface for
which receipt reports are available. In various embodiments, the sender may contain
logic to distribute the transmission load among the multiple interfaces. In different
examples, the payloads can be sent only on one interface, while in other embodiments,

some or all of the interfaces may be used.

[0177] The aforementioned description pertains to any sending and receiving pair in the

system 10. In most situations, the sending and receiving pair will include a Client 12,
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enabled Device 13 and Server 16, two Servers 16, a Server 16 and Client 12 enabled
Device 13, or even possibly two Clients 12 respectively. If a sending node is
transmitting to two (or more) receiving nodes at the same time, the above mentioned
sequence as described in relation to Figures 9A-9C occurs concurrently for each

receiving-sending pair.

H.3 DOM Operation Flow Diagsrams

[0178] The DQM 28g determines if data received at the Client 12 is either corrupted or
if there are missing packets. In addition, the DQM 28g of a receiving Client 12
generates of the receipt reports, which are sent back to the transmitting node on the
network. The DQM 28g also runs a background process to ensure that an exact copy of
transmitted data is eventually received and stored. These functions are described below

in Figures 9D through 9F respectively.

[0179] Referring to Figure 9D, a flow diagram illustrating the operation of the DQM
28g for checking for missing and/or corrupted data is illustrated. In the initial step 56,
the DQM 28g checks for corrupted packets using well-known techniques, such as CRC
or similar integrity checking mechanisms. If a packet is corrupted, that packet is treated
as missing 56,. The DQM 28g next ascertains if any packets are missing 563. If an out
of sequence packet is not received after a predetermined period of time, it is assumed to
be missing. The DQM 28g notes any missing or corrupted packets 564 in the DNQS 32.
On the other hand if no corrupted or missing packets are detected, the DQM 28g
determines if the quality of the received data was intentionally degraded by the sender
565 for the purpose of saving bandwidth. The degraded quality is noted in the DNQS 32
56¢. Regardless if the quality of the received data is degraded or not, receipt information
(e.g., a packet sequence number, time stamp, and the network address of the next node
in the network the packet is to be sent) of the data is stored 56; in the DNQS 32. The
aforementioned process is continually repeated, as signified by the return arrow to the

start of the flow diagram.

[0180] As a result of the process detailed in Figure 9D, information regarding the
receipt of non-degraded packets, the deficiency of degraded quality packets, and
missing packets, are all stored in the DNQS 32. As Media is received, the DNQS 32

maintains up-to-date information regarding the status of the Media.
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[0181] Referring to Figure 9E, a flow diagram illustrating the operation of the receipt
report generator function of the DQM 28g is illustrated. In the initial step, the DNQS 32
is periodically scanned 58; to determine if there is any Media for which a receipt report
needs to be generated 58;. If the answer is no, then the above scanning process is
repeated. On the other hand if Media is identified, then the process determines if the
Media is time-sensitive 583, meaning either the User intends to Review the Media live
or the user would like to immediately Review Media that is not stored on their Device

13.

[0182] If not time-sensitive, then the recipient informs the sender to set the
retransmission priority (as defined below) to low 58,. If time-sensitive, then the amount
of packet loss is considered 58s. If the amount of packet loss is outside a usable quality
range, the retransmission priority is set to high 58¢. As noted above, if the amount of
packet loss is too large, the recipient may not be enabled to Review the Media upon
receipt. If the quality is within an acceptable range, meaning the quality of the
transmission is sufficient that it can be understood when rendered, then the priority for
the sending of the receipt report is set to low 584. Regardless if the recipient is
Reviewing upon receipt or not, a receipt report is sent 587, the DNQS 32 is updated 585
and the Network Quality Manager (NQM) 28h is updated 589. The retransmission
requests defined in step 584 is therefore conditional based on time-sensitivity. The
transmission request defined in step 58¢ is conditional on both time-sensitivity and

quality.

[0183] The retransmission priority informs the PQM 26g of the sender to properly
prioritize the transmission rate for the Media that requires retransmission. For example
when the retransmission priority is set to high, then the sending PQM 26g of the sender
should send any retransmissions before any new Media. If the priority is low, the PQM

26g should send the retransmitted Media after any new Media.

[0184] The aforementioned process is continuously repeated so that receipt reports are
generated as Media is received. If the sender does not receive receipt reports in a timely
manner, the PQM 26g of the sender will reduce the transmission rate, eventually

stopping the transmission if no receipt reports are received.

[0185] Referring to Figure 9F, a flow diagram illustrating the sequence for requesting of

missing or degraded Media is illustrated. In the initial step 60;, the DNQS 32 is
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periodically scanned for missing or degraded Media 60,. If there is no missing or

degraded Media, then the above defined scan is periodically repeated.

[0186] Media is considered missing if an out of sequence packet does not arrive after a
predetermined threshold period of time 60;. If the packet arrives before the threshold,
then it is no longer considered missing. On the other hand if the packet does not arrive
after the threshold is exceed, then it is deemed missing. With missing packets, a low
priority request for retransmission is made 60, and the time of the request is noted 60s in
the DNQS 32. This process is repeated until the missing packet is received. When the
missing packet arrives and the corresponding Media is available in the PIMB 30, the
missing status of the Media is removed from the DNQS 32. The retransmission request
defined in step 60, is therefore conditional based on whether the Media is determined to

be missing.

[0187] If degraded, the DQM 32 determines if the Media is part of a live Conversation
60q. If not, a request for a full quality copy of the degraded Media is made 607, the full
quality Media is designated as missing 60s and the request time is noted 609, in the
DNQS 32. If the Media is part of a live Conversation, then no action is immediately
taken in order to preserve network bandwidth. When the Conversation transitions out of
the live mode, then the steps 607 through 60y are performed to ensure that a full quality
(i.e. an exact or perfect) copy of the degraded Media is eventually received. When the
data becomes available in the PIMB 30 of the recipient Client 12, the degraded status of
the associated Media is removed from the DQNS 32. The transmission request defined
in step 607 is conditional on whether the Media is both degraded and not part of a live

conversation.

[0188] The aforementioned process is continually repeated, as signified by the return
arrows from 60s and 609 to the top of the flow diagram at 60,. By repeating the process
outlined in Figure 9, exact copies of all transmitted Media is eventually stored in the
PIMB 30 of the receiving Device 13. In this manner, the storage of exact copies of

transmitted Media is guaranteed at the recipient Device 13.

I. Graphical User Interface

[0189] Referring to Figure 10, an exemplary Device 13 running Client application 12 is
illustrated. The Device 13 includes a graphical user interface display 110, data entry

buttons, keys, or keyboard 112, a microphone 114, and a transducer 116 for converting
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electrical signals into sound, such as a speaker. The display 110 may also accept input
as a touch screen. Further, the display 110 and keyboard 112 may be combined using a
touch screen interface. As noted above, the Device 13 may be a variety of different
communication tools, such as a desktop computer, laptop or other mobile computers,
personal digital assistants, a programmable land-line or cellular phone, or
programmable radios, or just about any other type of programmable communication
device. The exemplary Device 13 illustrated in the figure is intended to be “generic”, in
the sense that it is supposed to represent or encompass all of the communication devices
listed above. In addition, the term “graphical” user interface should not be construed as
limiting. Other types of user interfaces which can be implemented on a Device 13 as
well including Audio/DTMF interfaces, Voice User Interfaces (VUI), radio switch
interfaces, or a combination thereof, can all be used to implement the various functions
described below. For the sake of simplicity, each of these types of methods by which a

User may interact with their Device 13 are generically referred to as a “user interface”.

[0190] All Devices 13, regardless of their type, preferably have a user interface that
enables the user to operate the Device 13 and communicate with other User’s in the
system 10. Although the user interface can be designed to have virtually an infinite
number of different look and feel implementations, there are certain functions and
features that all Devices 13 should have in common. These functions and features are

listed below.

[0191] The user interface preferably includes one or more of the following status
indicators or flags: (i) battery indicator; (ii) connectivity indicator; (iii) clock; (iv)
transmitter status; (v) transmission sync status; (vi) Reviewing status; (vii) Priority

Messages needing attention; and (viii) missed Messages.

[0192] The user interface preferably includes the following functions, flags and
components to conduct and manage a single Conversation: (i) name of a Conversation
and/or list of Participants; (ii) Conversation status; (iii) Conversation type; (iv)
Conversation duration; (v) time behind the Head of the Conversation; (vi) outstanding
Messages; (vii) presence/status of Participants; (viii) meta data with navigation; (iix)
Conversation attributes or designators; (ix) Conversation set-up including title,
scheduling, Participants, Conversation summary; and (v) indicators showing which
Participants have contributed Messages and which have Listened to or Reviewed

messages.
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[0193] The user interface also preferably includes, in addition to those listed
immediately above, the following functions, flags and components to conduct and
manage multiple Conversations: (i) a name/identifier for each Conversation; (ii)
live/active or standing/inactive indicator; (iii) Review position, either at Head or Time
shifted; (iv) Priority and other attributes; and (v) indicators of what portions of

Conversations were missed.

[0194] The user interface also preferably includes, a number of navigation features,
such as: (i) DVR style fast back/forward per conversation; (ii) instant messaging style
personal message navigation; (iii) Conversation Time indicators; (iv) time scale shifting
(i.e. zooming backward and forward through a Message or the Messages of a

Conversation); (v) changing Priority of Conversations; (vi) hanging up; and (vii) home.

[0195] The aforementioned functions and features may be implemented in a variety of
ways, for example using a touch-screen graphical user interface 110, or other input
devices, such as the data entry buttons, keys, or keyboard 112, a mouse, by voice-
activated commands, or a combination thereof. Again the functions and features listed
above and how they are implemented is not intended to be exhaustive. The various
methods and technologies that could be used is so comprehensive, that it is not practical

to list or discuss them all herein.
J. Conversations

[0196] The MCMS application 20 supports a number of different types of
Conversations, such as a near real time or “live” calls where the delay from when a
Participant speaks and the other Participant(s) hear the first Participant is very small,
Conversations where Participants exchange voice Messages back and forth with a
longer delay between Messages, “live” conference calls involving multiple Users,
standing Conference calls at a regularly scheduled times, or configurable structured call
types such as a simultaneous briefing, where Participants each leave a Message briefing
beforehand for others to Review to before everyone joins the live conference call. Yet
another unique attribute of the MCMS application 20 is the ability for Users to
transition between the different types of Conversations. For example, the Participants
can seamlessly transition from a voice-messaging mode to a live call and back again. Or
the Participants of a live conference call can transition to a voice-messaging mode and

send updates or action items to each other after the conference call. While several
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examples have been noted, it should be understood that the system 10 is extremely
flexible and provides numerous options to transition between different types of calls or
Conversations and between multiple conversations. By varying the delay between
Messages, the Participants effectively flows between the type of Conversation that best

suits their needs. The above examples should therefore not be construed as limiting.

[0197] As noted above, Conversations consist of Messages maintained in their original
context and sequence. A sent Message either belongs to an existing Conversation or
begins a new Conversation. A typical Conversation includes a set of Messages that are
organized around a defined subject matter, topic, time, Group or Channel. For example,
Conversations may involve a common Group of people such as the members of a club, a
company may have a standing Conversation at a fixed time, such as a weekly sales
meeting, or friends may have ad-hoc Conversations on various topics, such as making

dinner plans.

[0198] Each Conversation is defined by a set of attributes, including a name, a list of
Participants, begin and end time, and state including at least pending, active, or
terminated.  Other Conversation states are possible in other embodiments. A User
interacts with the MCMS application 20 on their Devices 13. In preferred embodiments,

the interface allows a User to organize Conversations by any of the various attributes.

[0199] The relationship between a Participant and a Conversation also has attributes.
These attributes include, but are not limited to, Priority, Status (states of participation in
a Conversation). The values of Participant status include active, participation in more
than one Conversation at a time, Reviewing a Conversation in a time-shifted mode,
Catching Up To Live, passively participating (i.e., not actively Reviewing, but receiving
high Priority Messages), standby, or ignoring a Conversation (i.e., declined to

participate or record the Conversation).

[0200] From a recipient’s perspective, a User may select or define the relative priority
of Messages. For example, Messages from a person’s boss would typically be given a
higher Priority than a social acquaintance. In some embodiments, a recipient has the
ability to set their own Priorities. In the implementation of MCMS-C the User selects a
subset of their Conversations to be rendered consecutively. The User then sets ordered
Priorities for these Conversations. The system uses the priorities set by the user to order

the Messages to be rendered. The aforementioned algorithm queues the Messages to be
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rendered using User Priorities and information concerning Message data available

(beyond MTSD).

[0201] In other embodiments, such as tactical communications, the recipient may have
no or limited ability to set Priorities. For example, a fire fighter may have no ability to
lower the Priority of Messages from the fire chief. A sending-User, however, has the
ability to send urgent or highly important Messages. By Tagging a Message as urgent
or an emergency, the Message is rendered as soon as possible at the recipient(s),
overriding any Priority settings of the recipient. Any conflicts among multiple

emergency messages are resolved based on a predetermined priority scheme.

K. MCMS Operation

[0202] Referring to Figure 11A, an organizational diagram 1100 grouping the major
functions of the MCMS application 20 is illustrated. The major functions include
account management 1102, conversation management 1104, aggregate conversation list
management 1106, conversation participation 1108, call controls 1110, and contact
management 1112. After registering and logging into the system 10, the User may
navigate through the user interface of their Device 13 implementing the various
management functions, described in detail below. In some embodiments, this
functionality will provide a great deal of flexibility. In other embodiments, such as
tactical or communication radios, the implementation of the user interface may be
constrained with many of the user functionality and options preconfigured to meet the
utility of the device. The discussion here is exemplary and is not intended to be an
exhaustive explanation of the MCMS functionality, but rather is intended to provide just

an overview of some of the MCMS attributes.

K.1  Account Management

[0203] Under the account management function 1102, a registered User may change
certain settings and preferences. A User may change their email address, password,
name, phone number, phone password, call-in number, default and/or User defined
rendering speeds, Tags, gain or volume levels for Reviewing Messages, Catch Up to
Live mode, etc. To make these changes, the User enters the appropriate information
through the interface 110 of their Device 13. The MCMS application 20 responds by
writing the updated preferences into the MCMS database 22.
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K.2  Conversation Management

[0204] As illustrated in Figure 11B, conversation management 1104 is a set of functions
that allow a User to view their aggregate Conversation lists, create a new Conversation,
update the details of a Conversation, delete a Conversation, and close a Conversation.

Each of these functions are described below.

[0205] View Conversations 1104a — For each Conversation, the MCMS application 20
may provide the User the one or more of the following attributes: the name of the
Conversation, the actual start time, the last activity, Tags, duration, and the list of
Participants. For each Participant, the name and/or phone number, status (live, other

call, in past, catch-up-mode, offline-reachable, offline-unavailable.)

[0206] Create a Conversation 1104b - A User creates a Conversation through the
interface 110 by inputting a Conversation name, a list of Contacts, and an optional
scheduled start time. If no start time is designated, it is assumed the start time is
immediate. In response, the MCMS application 20 creates a new Conversation in the
database 22, associating records for each Participant on the Contacts list. The MCMS
application 20 also creates in the database 22 Participant records for each User on the
Contact list, allowing the caller to receive the presence information of the others on the
Contact list. If the Conversation is scheduled, the MCMS application 20 starts the

Conversation at the designated time. Otherwise, the Conversation starts right away.

[0207] Update Conversation Details 1104c - The User may make changes to a
Conversation through the user interface 110. For example, Participants may be added or

removed. Any change in status of the participants is updated in the MCMS database 22.

[0208] Delete a Conversation 1104d - A User may delete a specific Conversation from
their list of Conversations through the interface 110. In response, the MCMS application

20 notes the change in the database 22, and designates the Conversation as deleted.

[0209] Close a Conversation 1104e — A User may elect to terminate or close a
Conversation. In one embodiment, only the User that creates a Conversation can elect to

terminate that Conversation.

K.3  Aggregate Conversation List Management

[0210] As illustrated in Figure 11C, the aggregate conversation list management 1106 is

a set of functions that allow a User to engage in multiple Conversations (i.e., the User’s
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aggregate conversation list). The aggregate conversation list management functions
allow a User, through the interface 110 on their device, to participate in one

Conversation “live”, while participating in other Conversations in a time-shifted mode.

[0211] Chose Conversation 1106a — Through the interface 110, a User may select one
Conversation among the User’s aggregate conversation list as current. The Messages of
the current Conversation may be rendered in either the “live” or time-shifted modes.
The User may switch the current conversation among the aggregate conversation list

from time-to-time.

[0212] Switch Conversations Modes1106b — In an optional embodiment, a User may be
able to switch from the MCMS, MCMS-C and MCMS-S modes of operation.

K.4 Conversation Participation

[0213] As illustrated in Figure 11D, conversation participation 1108 is a set of functions
that allow a User to start a Conversation, receive a notification to join a Conversation,

obtain Conversation status information, and hang up on a Conversation.

[0214] Start a Conversation 1108a - After a Conversation has been created, either by the
User through the interface 110 or the scheduler in the MCMS application, the status of
each Participant is checked. If a Participant is offline, then an effort is made to contact
that person. If a Participant is online but engaged in another Conversation, then the
MCMS application 20 notifies that Participant. The presence status of all online

Participants is updated in the database 22.

[0215] Receive a Notification 1108b — The system may notify a User that their attention
has been requested on a Conversation through a graphic display and/or audible

notification via the user interface 110.

[0216] Conversation Status 1108c — A user may request the status of a Conversation
through the interface 110 of their Device 13. In response, the MCMS application 20
assembles the status information stored in the database 22 and presents the information

to the User.

[0217] Conversation Pause 1108d— Through user interface 110, a User may hang up or
switch away from an active Conversation. In response, the MCMS application 20
updates the User’s participant status for active Conversations in the database 22 and

directs the Store and Stream module 24 to remove the User from the Conversation.
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K.5 Conversation Controls

[0218] As illustrated in Figure 11E, conversation control 1110 is a set of functions that
allow a User to control their participation in a Conversation. These functions allow a
User to catch-up-to live, skip to the Head, jump to a past location, pause, play faster and
play slower when Reviewing the Messages of a Conversation. Fach of these functions

is triggered by the User through the interface 110 on the Device 13.

[0219] Catch-up-to-live 1110a - A User may Catch Up To Live in an ongoing
Conversation using the “CTL” function. When this function is activated, the MCMS
application 20 checks the last point in the Conversation the User has reviewed and
directs the Store and Stream module 24 to render the Messages not previously heard,
using a faster than normal rendering option designated by the User, and to seamlessly

transition to live mode when it reaches the head.

[0220] Jump to Head 1110c — This function enables a User to jump to the Head of a
Conversation, skipping over any intervening Messages between the current point of the
User in the Conversation and the Head. When implemented, the MCMS application 20
instructs the Store and Stream module to immediately render the Messages at the Head
of the Conversation. (If the Head of the Conversation is currently live this is called

Jump to Live (JTL).

[0221] Jump to past 1110d — This function enables a User to jump back to a previous
Message or point in the Conversation, similar to a rewind or replay function. When
implemented, the MCMS application 20 instructs the Store and Stream module 24 to

render Media starting from the rewind point.

[0222] Pause 1110e — This function enables the User to pause the Reviewing of the
Messages of a Conversation. In response, the Store and Stream module 24 stops the

rendering of Messages until another command is issued.

[0223] Play faster 1110f — This function enables a User to render Messages more
quickly. In response, the Store and Stream module 24 renders the Messages at a faster
rate than normal. The rendering rate may be either specified by the User or the User

may select from a number of preset options.
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[0224] Play slower 1110g - This function enables a User to render Messages more
slowly. In response, the Store and Stream module 24 renders the Messages at a slower
rate than normal. The rendering rate may be either specified by the User or the User

may select from a number of preset options.

K.6 Contact Management

[0225] As illustrated in Figure 11F, the system 10 provides the User with a host of
functions for managing Contact lists and user Groups. These functions include the
adding, editing, deleting Contacts and user Groups. FEach of these functions are
implemented by a User though the interface of their Device 13. Any revisions or

deletions in a User’s Contact list or Group list is stored in the MCMS database 22.

[0226] Add a Contact 1112a — This function enables a User to add a new Contact to
their contact list. The new Contact can be either a registered User or an external contact.
Typically the name, phone number(s), type of number (cell, office, home, computer,

etc.), email address and other personal information are provided for each contact record.

[0227] Edit a Contact 1112b — This function enables a User to edit or update an existing

contact record.

[0228] Delete a Contact 1112c — This function enables a User to remove or delete an

existing contact record.

[0229] Search for a Contact 1112d — This function enables a User to search for a
specific Contact in their contact list. The search may be conducted using a number of
criteria, such as name, phone number, most recently called, most frequently called,

Group, etc.

[0230] Get a Participant list 1112e — This function enables a User to search and retrieve
a list of Participants of a Conversation by a number of different search criteria,
including for example by name, most recent outgoing calls, most recent incoming calls,

most frequently called, etc.

[0231] Authorize a caller to review status 1112f — This function enables a first User to
authorize other Users to view the first User’s status. Non-authorized Users may not

view the status of the first User.
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[0232] Create a Group of Contacts 1112g — This function enables a User to associate a
number of Contacts into a Group. When a User defines a Group, the list of Contacts in

that Group are stored in the MCMS database 22.

[0233] Edit a Contact Group 1112h — This function enables a User to edit a Group, or

update the contact information for a member of the Group.
[0234] Delete a Contact Group 1112i — This function enables a User to delete a Group.

L. MCMS Operation

L1 MCMS-C

[0235] As noted above, the MCMS-C operation is similar to MCMS, with the added
feature of enabling Users to manage and participate in multiple conversations
consecutively through a hierarchical system of Priorities and the time-shifting of
Messages, which are automatically managed by the system. Implementing the MCMS-C
functionality includes three basic processes. As illustrated in Figure 12A, the first
process involves defining a set of Conversations for consecutive rendering. Once the list
is defined, a hierarchical set of Priorities and other factors are applied to the indexed
media payloads associated with the set of Conversations. The indexed media payloads
are then sequenced into a sequencing order. By rendering the media in the sequence

order, the Messages of the set of Conversations are consecutively rendered.

[0236] Referring to Figure 12A, a flow chart illustrating the steps for defining the list
of Conversations to render consecutively is shown. In the initial step 1202, the User’s
aggregate list of Conversations is defined. Either the User or pre-configuration data
(step 1204) is next used to select the Conversations among the aggregate list for
consecutive rendering (step 1206). With a tactical communication system for example,
typically pre-configuration data is used to impose the Conversations to be consecutively
rendered. With non-tactical applications, the User is typically given a higher degree of

flexibility to select the Conversations for consecutive rendering.

[0237] Referring to Figure 12B, a flow chart illustrating the steps for defining
hierarchical set of priorities for rendering the Messages of consecutive Conversations is
illustrated. In the initial step (1208), a set of priority rules are defined and applied to the
list of Conversations to be rendered consecutively (1206). In various embodiments, the
set of priority rules may range from a rigid, hierarchical communication protocol to a

highly flexible communication protocol. For example in a tactical communication
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system where a rigid hierarchy is often desirable, the set of priority rules will preferably
impose a specific order in which concurrent Messages are rendered. For example with a
first-responder tactical system, Messages from a fire chief may be given the highest
priority. The next level of priority may be given to fire fighters inside a burning
building. At the next level, priority may be given to fire fighters outside the building,
etc. By defining a rigid priority, the current Messages of those supervising the efforts to
fight the fire, or those in harms way, are rendered ahead of those performing a less
critical role. With non-tactical communications, a User may be given a great deal of
flexibility to define their own priority scheme to meet personal needs. A sales executive
may for example define a priority scheme listing consecutive Conversations with clients
from the most important to the least important. Or a User may prioritize consecutive
Messages among family and friends. Regardless of the scheme used, a priority list for

consecutive Conversations is defined (step 1210) in this process.

[0238] Referring to Figure 12C, a flow diagram illustrating the construction of a queue
of Messages received from the various consecutive Conversations is illustrated. In the
initial step, the availability of non-rendered indexed media payloads of Messages (i.e.,
media streams) is continually detected (step 1212) for each of the Conversations to be
consecutively rendered. The priority hierarchy is applied to the available indexed media
payload streams (step 1214). Based at least partially on the priority hierarchy, and
possible other parameters as mentioned below, the available indexed media payloads are
arranged into a sequence order (step 1216). The indexed media payloads are then
continuously rendered in the sequence order (step 1218). By continuously repeating the
above-described process, the Messages of multiple Conversations are consecutively

rendered.

[0239] In one embodiment, the sequencing order is based either partly or fully on the
priority hierarchy. In alternative embodiments, other parameters in addition to the
hierarchy and availability may be considered as well. For example, the sequence order
may be defined using one or more parameters such as the switching costs associated
with interrupting a currently rendered stream of indexed media payloads with the
indexed media payloads of a higher priority Conversation, the quality of the available
streams of indexed media payloads, the relative time the indexed media payloads were

received, a shuffling order, or from input of a controller of the system.
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[0240] Typically when conflicts between the Messages of different Conversations
occur, the indexed media payloads first in sequence order are rendered while the
rendering of other available indexed media payloads are paused or delayed. When there
no conflicts, indexed media payloads are immediately rendered as they become

available.

[0241] In yet another embodiment, the Messages of the consecutively rendered
Conversations may be optionally reviewed in a time-shifted mode. If the User of the
first communication device generated any Media associated with the consecutively
rendered Conversations, that media is indexed and stored in the PIMB 30 of the Device
as well as the PIMB(s) 85 of the Servers 16 on the network. Thus when a Conversation
is reviewed in the time shifted mode, the User has the option of reviewing just the
incoming Messages associated with the Conversation, or both the incoming Messages as
well as the Media created by the first User associated with the Conversation in time

index order.

L.2 MCMS-S Operation

[0242] In the MCMS-S or simultaneous mode, a User of a Client 12 enabled Device 13
may define a set of Conversations for simultaneous rendering. Once the set of
Conversations is defined, the indexed media payload streams associated with the set of
Conversations are simultaneously rendered on the Device 13, regardless if they overlap
or not. In alternative embodiments, the User may optionally render the received indexed
media payloads from the set of media streams separately. The indexed media payloads
of the simultaneous Conversations may also be optionally rendered in near real-time or

in the time-shifted mode.

L3 MCMS., MCMS-C and MCMS-S Examples

[0243] In Figures 13A through 13D, a series of diagrams illustrating the attributes of a
Conversation and the operation of MCMS, MCMS-C and MSMS-S is illustrated.

[0244] In Figure 13A, a time diagram illustrating the sequence of rendering the indexed
media payloads of the Messages of a Conversation labeled “A” between a User “X” and
two other users, designated “Y” and “Z”. In this example, Media is generated by user Y
during the time intervals designated by t1, t5, 56, t7 and t9. Media is generated by user

7 during the time intervals designated t3, t6 and t9 through t10.
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[0245] The rendering sequence at the Device 13 of User X is illustrated at the bottom of
the figure. During intervals tl, t5, and t7, Media derived only from Y is rendered.
During intervals t3 and t10, only Media derived from Z is rendered. In intervals t6 and
t9, Media from both Y and Z is rendered. In intervals t2, t4 and t8, nothing is being
rendered because neither users Y or Z are generating Media during these periods. It
should be noted that intervals tl through t10 are not intended to mean fixed time

intervals, but rather, just periods of time when Media is being generated.

[0246] The diagram of Figure 13A is useful in illustrating the attributes of
Conversations. When one user is generating Media (either Y or Z), that Media is
received at the Device 13 of X and is available for rendering. When both users X and Y
are generating Media, both Media streams are received at Device 13 of X and is
available for Mixing. When neither user X or Y is generating Media, no Media is
received at Device 13 of X. As noted above, User X has the option of Reviewing the
Media generated during Conversation A in either the near real-time or time-shifted
modes. Also the User X has the option of Reviewing the Media in the Mixed format as
illustrated, or to separately Reviewing the Media from Y and Z in the time-shifted

mode.

[0247] Figure 13B illustrates the operation of MCMS. In this example, the User is
Participating in three Conversations, designated A, B and C. For Conversations A, B,
and C, the User either generates or receives Messages designated (A1, A2, A3, and A4),
(B1, B2 and B3) and (Cland C2) respectively. The timing and duration of each Message
is indicated by the starting point along the time-line. It is useful to note that in this

example, all of the Messages overlap in time to some degree, except Message B2.

[0248] With the MCMS application, the User selects one Conversation as current. For
the selected Conversation, the User may Review incoming Messages and generate
Messages which are transmitted to the other Participants of the Conversation. In this
example, the User selects in order Conversation B, C and A as current respectively. The
Message sequence is therefore initially B1, B2, and B3, followed by C1 and C2, and
then finally Al through A4. Again, while a particular Conversation is selected as
current, the User may transition between the near real-time and the time-shifted modes
and back again. The final rendering as illustrated in the diagram is not intended to

correspond in timing of the received Messages as illustrated in the top portion of the
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diagram. Rather the lower portion of the diagram is intended to show only the rendering

order of the Messages, based on Conversation order selected by the User.

[0249] The example of Figure 13B is thus useful in illustrating the attributes of the
MCMS application. A User selects one Conversation as current. The other
Conversations are paused. The User may also transition the current Conversation among

all the Conversations at any time.

[0250] Referring to Figure 13C, a diagram illustrating the operation of MCMS-C is
illustrated. In this example, the User is Participating in two consecutive Conversations,
A and B. With Conversation A, three Messages are received Al, A2, and A3. With
Conversation B, three Messages are received B1, B2 and B3. It is useful to note that
with this example, Message B1 conflicts with Messages Al. Also Conversation A has a

higher priority that Conversation B.

[0251] During the consecutive rendering of the two Conversations, the higher priority
Messages Al and A2 are first rendered in near real-time, as represented by the vertical
dashed lines in the figure. Since there is a relatively large time gap between Messages
A2 and A3, this space is filled by time shifting and rendering Messages B1 and B2.
When A3 arrives, it is rendered in near real-time, while Message B3 is rendered only
after the higher priority Message A3 is rendered. By time-shifting rendering of the
lower priority Messages between the higher Priority Messages, consecutive multiple
conversations can be managed. It should be noted that in this simple example, priority is
the only parameter used to determine the consecutive order for rendering. As noted

above, a number of other parameters may be used as well.

[0252] Referring to Figure 13D, a diagram illustrating MCMS-S is illustrated. In this
example, a User is engaged in three simultaneous Conversations, A, B and C. The
Messages Al, A2 and A3, B1, B2 and B3, and C1 and C2 are received for each
Conversation A, B and C are shown in the diagram respectively. With the MCMS-S, the
incoming Messages are rendered at a recipients Device 13 as they are received. The
rendering sequence of the Messages of the three Conversations A, B and C, as
illustrated in the lower portion of the diagram, are therefore the same as when the
Messages were received. In this manner, multiple Conversations may be simultaneously

rendered.
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[0253] In the aforementioned examples, several variations of the MCMS application
were described, including MSMS-C and MCMS-S. Regardless of the specific type of
MCMS application used, they all share several common characteristics. In each case,
the Conversations are defined by a threaded sequence or organization of Messages. The
Messages are segmented from a stream of Media, with each Message given a sequence
identifier and indexed by the time the Media was created. Depending on the variation of
the MCMS application, Messages can be rendered in accordance with one or more
rendering options. The rendering options include, in one form or another, the filtering,
grouping overlapping and/or serialization of Messages, using anywhere from zero to a
plurality of different attributes. In this manner, multiple Conversations, each including
a string of Messages, can be conducted on a single Client 12 enabled Device 13. Lastly,
each of the variations of MCMS may handle the receipt of interrupt Messages in the
same way. When an interrupt Message is received, it typically takes precedent over and

is rendered before other Messages belonging to other Conversations.

M. Client and Server Hardware

[0254] Referring to Figure 14A, a block diagram 140 illustrating the hardware of a
Device 13 used for storing and executing the Client application 12 is shown. The
hardware includes a CPU 142, main memory 144 and mass storage 146. As is well
known in the art, the Client application 12 is loaded and stored in main memory144 and

mass storage 146 and executed by the CPU 142.

[0255] Referring to Figure 14B, a block diagram 150 illustrating the hardware of a
Server 16 used for storing and executing the server application 78 is shown. The
hardware includes a CPU 152, main memory 154, mass storage 156, and the archive 89.
As is well known in the art, the server application 78 is loaded and stored in main
memory 154 and mass storage 156 and executed by the CPU 152. As noted above,

indexed media payloads of one or more Users are stored in the archive 89.

[0256] Although many of the components and processes are described above in the
singular for convenience, it will be appreciated by one of skill in the art that multiple
components and repeated processes can also be used to practice the techniques of the
system and method described herein. Further, while the invention has been particularly
shown and described with reference to specific embodiments thereof, it will be

understood by those skilled in the art that changes in the form and details of the
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disclosed embodiments may be made without departing from the spirit or scope of the
invention. For example, embodiments of the invention may be employed with a variety
of components and should not be restricted to the ones mentioned above. It is therefore
intended that the invention be interpreted to include all variations and equivalents that

fall within the true spirit and scope of the invention.
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METHOD AND SYSTEM FOR DISPLAYING GROUP CHAT
SESSIONS ON WIRELESS MOBILE TERMINALS

[0001] . This apblication 1s a continuation-in-part of U.S. Patent Application No. 10/245,918
filed on September 18, 2002 and entitled “Voice and Text Group Chat Techniques for Wireless
Mobile Terminals”, which is a continuation—iﬁ—paﬁ of U.S. Patent Application No. 10/197,022 filed
on July 17, 2002 and entitled “Voice and Text Group Chat Display Management Techniques for
Wireless Mobile Terminals”. The subject matter of the aforementioned applications is hereby

incorporated by reference.

TECHNICAL FIELD
[0002] The present inven#on relates generally to wireless cofnmunication systems
incorporating speech and textual input and output modalities and, in particular, to an improved

technique for textually presenting real-time conversations (e.g., chat threads) on the displays of

mobile units.

BACKGROUND OF THE INVENTION

[0003] Text and, to a lesser degrée, speech chatﬁn g systems, are generally known inthe art,
particularly in relation to personal compﬁting systems. Published U.S. Patent Application Nos.
2001/0042095 A1; 2001/0011293 Al; and 2002/0023128 Al and U.S. PatentNos. 6,212,548 and
6,286,034 illustrate exempla:rly system and user interfaces used todéy. A common feature of such
systems is that the various conversations.(or threads) are usually split out into disﬁﬁct regions (or
windows) on the display or screen. Furthermore, when a single thfead corﬁprises aplurality of both
text and speech exchanges, such systems usually separate the two rﬁodaliti'eé; The speech is usually
played over a speaker, whereas the plurality of text me's‘sages are displayed on the screen. Users have
no means to reference old speech messages or distinguish when they occufred in the thread relative
to other messages in that thread. )

[0004] Published U.S. Patent Application No. 2002/_0023128 Al (“the ‘128 Publication™)
describes a system where the screen area is split into six distinct windows. One window presents a

chat history of one thread (the thread in focus) while another window displays a chat history of the

2
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combined plurality of the rerﬁaining threads. A chat history comprises a plurality of eniries
displayed on the screen that describe both inbound (i.e., received by the user’s mobile terminal) and
outbound (i.e., sent by the user’s mobile terminai) chat messages. The entries are usually displayed
on the screen in chronological order and usually only describe text messages. '
[0005] | Although the above described chat systems fulfill the needs of some chat group users,
they focus primarily on large screens such as those found on personal computers. Viewable regions
on the screen are dedicated to particular funcionality. Such interfaces 'are not well suited for
devices where the display area is small. Onsmall screen devices, such as mobile devices, dedicatirig
a region exclusively for text entry or other transient functionality consumes precious screen area.
Such schemes do not allow the device to take full advantage of available screen dispiay area when -
transient fﬁnctionality (é. g., editing a new message.) is not in use.

[0006] Common practices on mobile device tod ay usually transition the user through a series
of screens. For example, when it is time to edit a message, the conventional practice on limited
screen devices is to move the user from a chat history screen that occupies the entire content display
region of the screen to a text editing screen, which also occupies the content display region of the
screen. Such schemes do not allow a user to view a chat history as it progresses in reél time while
the user composes a message. When thereis an incoming message, the user must move back to the
history screen to see if the message currently being composed is still relevant given the context of
messages received. A user interface that addresses suchissues greatly enhances the desirability and
convenience of participating in a chat session. ‘Therefore, there is a need to provide a wireless chat
messaging system that has an improved user interface at the mobile units, which permits the
simultaneous display of chat threads and composition and/or editing of response messagés on

demand, taking into account limitations of mobile devices.

SUMMARY OF THE INVENTION

[0007] Itis an advantage of the presentinvention to provide improved methods and systems
for managing both single-modal (i.e., either voice or text) and rnulﬁ—rnodal (i.e.,combined voice and

text) wireless chat services.
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[0008] Itis a further advantage of the present invention to provide a mobile terminal interface
that allows a user to view a chat session as it progresses in real-time, while at the same time allowing
the user to compose a message in response to the chat messages currently being viewed.

[0009] According to one embodiment of the present invention, a wireless system permits
chat-based communications between mobile terminals. Each of the mobile terminals includes a
display screen cdpable of presenting chat message text, a graphical user interface, and other
information. At least some of the terminals execute a ;:hat client application that provides chat
services over wireless carrier networks. Mobile terminals running the chat client are capaBle of
displaying a chat conversation that is updated in or near real-#me so that messages in the
conversation progressively scroll on the screen. In addition, the chat client allows a mobile terminal
to present a text edit area on a portion of its screen while concurrently showing the chat conversation
on another portion of the screen. A text editor resident in the mobile terminal permits a user to
compovse a message in the text edit area while simultaneously v‘iewing the chat conversation as it
progresses. The composed message can be aresponse to the conversation currently being displayed.
Once the act of composing and sending the message is complete, the chat client allows the mobile
terminal to remove the text edit area and expand the cha;t history area to occupy the freed screen area.
[00010] | Other systems, methods, features and advantages of the invention will be or will
become apparent to one with skill in the art upon examination of the following figures and detailed
description. It is intended that all such additional systems, methods, features and advantages be
included within this description, be within the scope of the invention, and be protected by the

accompanying claims.

~ BRIEF DESCRIPTION OF THE DRAWINGS
[0010] | " The components in the figures are not necessarily to scale, émphasis instead being
placed upon illustraﬁng the principles of the invention. In ‘tilei figures, like reference numerals
designate corresponding parts throughout the different views.
[0011] FIG. 1 is a schematic illustration of a wireless mobile terminal usable in a chaf system

in accordance with an embodiment of the present invention.
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[0012] - FIG. 2 is a block diagram of a wireless communications system supporting chat

services in accordance with a further embodiment of the present invention.

[0013] " FIG. 3 is a block diagram of wireless communication chat components included in the

éystem of FIG. 2.

[0014] FIG. 4is a schematicillustration of an outbound text message usablein the system of

FIG. 2.

[0015] FIG. 5 is a schematic illustration of an inbound text message usable in the system of

FIG. 2. - | |

[0016] ' FIG. 6 is a schematic illustration of a buddy list update meséage usablein the system

of FIG. 2.

[0017] | FIG. 7 is a table that illustrates the data contained in the presence manager shown in
" FIG. 2. ’ |

[0018] FIG. 8 is a table that illustrates the data contained in the nickname manager shown in

FIG. 2.

[0019] FIG. 9 shows a buddy list display,v presenting an ekemplary nickname list in
.‘ alphabetical order. |

[0020] FIG. 10 shows a buddy list display, presenting an exemplary nickname list in group

‘order‘.

7[0021] FIG. 11 is a schematic illustration of a chat hiétory dispiay. .

[0022] FIG. 12 is a schematic illustration of a title bar for the chat history display when

speech is recorded.

[0023] FIG. 13 is a schematic illustration of a detail view display of an exemplary single
k communication message. A ' ' :
4[0024] FIG. 14 is a schematic illustration of a text messagé ediftor.

[00257] FIG. 15 is a block diagram of a wireless communications system that has been
extended to integrate legacy mobile terminals.

[0026] FIGS. 16-17 show an exemplary chat 'history/text editor display combination in

accordance with a preferred embodiment of the present invention.
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENT
[0027] - The present invention may be more fully described with reference to FIGS. 1-17.
FIG. 1 illustrates a wireless mobile terminal 100 that may comprise any wireless communication
device such as a handheld cellular phone or a wirelessly enabled Personal Digital Assistant (PDA).
The configuration of the mobile terminal 100 shown in FIG. 1 is exemplary only, and itis generally
understood that a variety of terminals and terminal configurations could be used. As shown, the
mobile terminal 100 comprises a speaker 103 for rendering signéls, such as received speech, audible;
a display 102 to render text and graphicai elements visible; anavigationrocker 105 thatallows a usér

_to navigate a list or menu displayed on the screen; programmable buttons (or “softkeys™) 104; a
keypad 106 that allows the user to input digits, letters, and other synﬁbols (e.g., punctuation); a
microphone 107 that captures audio such as the user’s speech; and a push-to-talk button 101 that -
allows the user to initiate recording and transmission of audio. These and other components of the
mobile terminal (not shown) are well known in the art and need not be described in greater detail
herein. Additionally, there are a variety of styles and instances of components that can be used
instead of (or in conjunction with) the components described in FIG. 1. For example, the push-to-
talk button 101 may be omitted and réplaced with automatic voice detection mechanisms. Touch
" screens and hand writing recognition techniques can replace the heed for the softkeys 104, the
navigation rocker 105, and the keypad 106. The present invention is né)t limited in this regard.
Additional components) of the terminal that are not necessarily visible to theAuse; but are necessaryfo ‘
implement chat functionality are further described with reference to FIG. 3. The input devices
availaple on the wireless mobile terminal (e.g., keypad, s_oftkeys, efc.) may be employed by a user of
the wireless mobile terminal to initiate a session of chat software and, within the operation of the
chat software, toiinitiate ‘one or more chat conversations (threéds) as described in greater detail
below.

[0028] - FIG. 2 illustrates the overall system architecture of a wireless communication systém
comprising a plurality of mobile terminals 100 in accordance with an embodiment of the present
invention. The terminals 100 communicate with at least one chat server complex 204 by wirelessly
transmitting data to a correspbnding wireless carrier’s infrastructure 202. As knownin the art, the

wireless carrier infrastructures 202 comprise those elements necessary to support wireless
6
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communications with the terminals 100. Various service providers (such as Verizon or Sprintin the

U.S., or Orange in Europe) build and maintain such infrastructures. The data packets are seht ontoa

communication network 203 that forwards them onto the server complex 204. The commuﬁic ation
network 203, which is a packet-based network, may comprise a public network such as the Internet
or World Wide Web, a private network such as a corporate intranet, or some combination of public
and private network elements. The server complex 204 preferably comprises a plurality of
networked server computers that may be programmed to implement the functionality. described
below. The particular number of servers used and the manner in which they communicate with each
other 1s a matter of design choice. Techmques for programmmg server Computers and mobile
terminals are well known in the art. _
[0029] ‘When the server complex 204 communicates with one ormore mobile terminals, the
server complex 204 sends its data to the network 203 that, in turn, forwards the data onto at least one
ofthe carrier infraswuctures 202. Each relevant carrier infrastructure 202 then transmits the data to
one or more of its corresponding mobile terminals 100. Preferably, when a plurality of users chat
together (i.e., send chat meésages from one terminal 100 to another), data comprising text, speech,
and/or graphical messages (or some combination thereof) are sent to the server complex 204. The
server complex 204 then sends copies of the message out to the targeted terminals 100, preferably
including, in one embodiment, the 1n1t1at1ng or sending terminal. (

K[OO3O] The server complex 204 can be placed inside a wireless carrier’s infrastructure 202, 6r
| ‘that it may be eliminated in cases where direct terminal-to-terminal transfer is supported. In thé
latter case, substantially all ofthe chat messaging functionality is supported by the mobile terminals.
Furthermore, the present invention would benefit systems other than packet data based systems, as
well és systems that are limited in scope to a single Wi‘reless carrier’s domain. .

[0031] - Inthe preferred embodiment, at least one chat server complex 204 resides outside the
carrier’s domain.. As such, it is able to services a plurality of mobile terminals 100 .that cah~be
associated with a plurality of wireless carriérs. In effect, the systems disclosed herein are
independent of the wireless operators. They do not require any Special hardwére 6r software to be
placed within the operator wireless network 202. The wireless operator’s network (in cbnjpnction

with a public network 203) acts as a communication pipe between the mobile terminal 100 and the
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server complex 204. Preferably, standard packet data transfer protocols are used to transmit and
route data messages back and forth between the mobile terminal 100 and the server compleﬁ( 204,

suchas the-Intemet Protocol (IP), Transmission Control Protocol (TCP), User Datagram Protocol

(UDP), and World Wide Web protocols, suchA as the Hypertext Transfer Protocol (HTTP). The
server complex 204 acts as a gateway between the various transfer protocols. Each ofthe plurality of
mobile terminals 100 establishes a connection with the chat server complex 204 using a suitable

transfer protocol. Messages flow from the mobile terminal 100 into the server complex 204 ove.r at

least one protocol. The server complex 204 copies the message’s content and broadcasts it to other
intended recipient mobile terminals 100 using the appropriate transfer protocol suitable for each of
the targeted mobile terminals 100.

[0032] FIG. 3 illustrates in more detail components found in both the terminals 100 and the

server complex 204 used to exchange group speech and text chat messages. Focusing on the

components of the terminal 100, machine-readable and executable instructions (typically referred to

as software, code, or program) are preferably stored in an application storage (or memory) 310 and

executed (or run) on a central processing unit (CPU) 211. All storage devices described herein may
comprise aﬁy combination of volatile (e.g., random access memory) or non-volatile (e.g., read-only"
memory) storage as lnown in the art. Likewise, the CPU 211 may cémprise a microprocessor,

microcontroller, digital signal processor, éo-procéssor, similar dévices or combinations thereof.

Using known programming techniques, the software can manipulate thedisplay 102, capture speech

from the microphone 107, capture input data from the key pad 106, navigation rocker 105, soft keys

104 and/or push-to-talk button 101 using the I/O controller 312. Outbound chat messages sent to the

server complex 204, as well as those iniaound chat messages receivéd from the sérver complex 204,

pass through the network interface 306 that provides connectivity between the terminal and the data -
network. Where the terminal 100 comprises a wireless device, the network interface 306 comprises
the entire physical interface necessary to communicate with the server complex 204, including a
wireless transceiver. Preferably, but not necessarily, speech sent to the server complex 204 is first
encoded using a voice codec 307, which may be implemented in software, but is preferably
implemented using a combination of hardware and software components. Similarly, voice from the

server complex 204, may, when necessary, be decoded using the voice codec 307 before itis sent to
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the speaker 103. The software uses temporary storage 309 to save working data that does not persist
between software initiations (sessions). On the other hand, the software uses the permanent storage
305 to persist data for longer periods of time that can span multiple software sessions.

[0033] Focusing on components of the server complex 204, the data traffic comprising
encoded speech and text messages (e.g., outbound chat messages 400; see FIG. 4) flows into the -
server complex 204 preferably via the router 301. Note that the router 301, presence manager 302,
message broadcaster 303 and nickname manager 304 may be implemented on one or more server
computers or the like residing within the server complex 204. Therouter301 directs the outbound
chat message 400 towards a message broadcaster 303 that determines the plurality of inbound chat
message copies (e.g., inbound chat messages 500; see FIG. 5) needed and their destinations. In the
context of the present disclosure, the term inbound refers to messages directed to one or mofe mobile
terminals, whereas the term outbound refers to messages sent by mobile terminals. The message
broadcaster 303 decomposes the incoming message 400, and locates the list of recipient identifiers
402. It then queries a presence manager 302 to establish the recipients’ current status 702 (i.e., an
indicator of whether the recipient is ready to receive the particular type of message, speech and/or -
text messages only, etc.) and the terminal’s address 703. FIG. 7 illustrates a table with the plurality
of presencé datarecords 700 contained within ti;e presence manager 303. Each présen‘ce record 700;
comprises the user’s identifier 701, the current status 702, the current terminal ada;ess 703 (if
lmmown), a public display identifier, such as a public nickname 704 and a public short nahqe 705, and”
a plurality of other user identifiers 706 that subscribe to the presence information of the user
corresponding to that record. The public display identifiers or public nickname set 704-705 is used
in inbound chat messages 500 sent to the terminal 100 unless the receiver (i.e., the receiving user)
overrides the public niclename set 704-705 with private display idéntiﬁers or a private nickname set
802-803. When présence status 702 chaﬁges, the presencé manageyr 302 sends a buddy list update
message 600 to all the subscribers listed in the subscriber idenfiﬁ er field 706 of thercorresponding
presence record 700. The presence records 700 may contain other information and attributes such as
forwarding address, processing rules that .describe what to do in various circumstances, graphical
representation for various status, profiles (i.e., a plurality of a different-value sets that could be used

" at various times or depending on the receiver, etc.) and the like.
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[0034] Although not illustrated in FIG. 3, the server complex 204 may include other
components such as authentication and encryption servers that ensure the authenticity of fhe chat
communication messages and secure the privacy»of their content. The server complex 204 mayalso
include a plurality of other éomponents like speech-to-text and text-to-speech translators, natural
language wranslators, voice transcoders, and other similar ®ansformation gateways that transform the
message, its contents, and any attachments (e.g., ring-tones, images, and so on) to a more meaningful
and usable format by the receiver. Techniques for implementing such other components are well
known in the art.’
[0035] . Inthe pfeferred embodiment, each of the plurality of wireless operators inay deploy
different wireless data technology in the wireless carrier network 202, such as Global System for
Mobile Communication’s (GSM) General Packet Radio Service (GPRS) and Code-Division
Multiple Access’s (CDMA) Single Carrier Radio Transmission Technology (1xXRTT). In this
respect, the systems disclosed herein do not depend on the data wireless technology employed.
[0036] In the preferred embodiment, the voice codec 307 used on the plurality of mobile
terminals 100 is native to the terminals. The voice codec 307 native to the mobile terminal 100 is
optimized for both the terminal’s processing straieéy and the wireless technologies used. In order for
thé system to be independent of the underlying wireless technology, the system uses commercially—‘
available media scheme gateways (not shown). The media gateways transcode speech samples from
one encoding to another. In operation, the message broadcaster 303 establishes the type of encoding
used on the incbming message. It determines the type of encoding required for the each 6f tﬁe
plurality of target mobile terminals 100. For each copy of the message, the message broadcaster 303
uses at least one media gateway to transcode the speech to a coding scheme appropriate of the target
recipient. Techniques for detecting the type of encoding used by the incoming message and or
required by the target terminals, as well as interfacing to media gateways are known in the art.
Exceptioﬁ processing in cases where the media gateway is unable to fulfill a conversion can also be
performed by the system. For example, a message may be sent back to the sender informing the
sender that the message was not delivered to the target recipient because the system does not support

the required transcoding techniques.
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[0037] In addition, thesystem can be configured to optimize transcoding. For example, the -
message broadcaster 303 can reuse the same transcoding for all messages ’.cargeting mobileterminals .
100 that require the same encoding. In addition, the message broadcaster 303 can avoid transcoding
the speech if it detects that the message cannot be otherwise delivered to a target. Othér optimization
techniques can be employed as well. |
[0038] In the preferred embodiment, the plurdlity of mobile terminals 100 are grouped and
“allocated among a plurality of chat server complexes 204. As such, each server complex 204 services
a set of homogeneous mobile terminals 100 requiring the same speech encoding; Multiple server
-complexes 204 may use the same encoding. ‘When a message reaches the message broadcaster 303
of one Qf the chat server compiexes 204, the broadcaster forwards at least a copy of the message to
another server complex 204 manéging the connéction with asubset of the intended recipients of the -
message. The message forwarded is transcoded by a media gateway in route between the two server
complexes 204. The system benefits from using a common‘encoding for transferring the speech
sample between the Varipus server complexes 204. In particular, the message that is received by a
server complex 204, is transcoded into the common encoding before it is forwarded to the plurality
of other target server complexes 204 (only one transcoding is required in this case). Uponarrival of
the message into each of the plurality of target server complexes 204, the rnéssage“is converted into
the encodfng,th_at is suitablé for the target mobile tefmiﬁal 100. Only one encoding at the end server |
complex isneeded since all the terminals servic_ed bythe com'I.)léx use the same encoding. ‘Messages
not forwarded outside the server complex 204 need no transcoding since all the rﬁobile terminals’
serviced by the complex use the same encoding. In this arrangement, simpler media gateways may
be deployed between the complexes 204 because the gateways c;nly need to transcode content
between the common encoding and the encoding used by the mobile terminals 100 serviced by the
complex 204. Also, detection of the type of transcoding reqﬁired is inherent in the routing of
messages i.e., structure and distribution of mobile terminals and does ndt redﬁir,ed actual resolution
based oﬁ any encoding information itself. It is done based only on the target address of the mobile
terrhinal, which is resolved in all cases to route and direct messages. For example, instead of using.
multiple server.complexe's 204, a single server complex 204 can be subdivided where a plurality of

message broadcasters 303 are used in the same spirit as distributed server complexes 204. The
11
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invention is not limited to any particuiar arrangement of server complexes. Anltemat_iveI arrangements
can be employed for the server complexes.
[0039] Preferably, a nickname manager 304 resides in the server cbmplex 204 and is
responsible for managing lists of nickname sets 802-803 used by the receiver of an inbound chat
message 500 to override public nicknames and short names. Note that niclanames and short names
differ primarily in their length. Nicknames may be of any arbitrary length (possibly limited as a -
~ matter of design choice), whereas short names are preferably fixed in length or size. Additionally,
nicknames and short names are instances of display identifiers used to iaentify the originators of chat
messages. Such displayidentifiers are distinguished from identifiers used intemally by the system to
identify particular users (e.g., identifiers having reference numerals 701, 403, and 604 in the
accompanying FIGS.). It should also be noted that short names might differ from nicknames in
/ format or type. The system may use graphical, symbolic or other suitable forms of short names that -
" are compact and fixed in dimension while using textual forms for nicknames. The system may vary
the graphics and symbols based on context, user preferences, presentation themes and personalities. .
[0040] FIG. 8 illustrates the nickname record 800 contained within the nickname manager
304. Preferably, each nickname record 800 comprises a receiving user’s identifier 701, the buddy’s
identifier 801 (i. e., the identifier of the chat buddy for whom the receiving user desires the message
broadcaster 303 to replace the buddy’s public nickname set 704—7"05 with the receiver’s private -
nickname set 802-803 on all inbound chat messages 500) and the private nickname 802 and private
short name 803. Like the case of presence records 700, the nickname records 800 may contain other
information and attributes sucﬁ as forwarding address, processing rules, graphical representation for
various status, profiles (i.e., different field values that could be used in various times, etc.) and so on.
Upén receiving a message targeted to a recipient designated by the receiving user’s identifier 701,
the nickname manager 304 determines the buddy identifier 801 (i.e., the idéntiﬁcation of the chat’
participant that initiated transmission of the message). Based on the budd‘y identifier 801, the
nickname manager 304 inspects the nickname records corresponding to the targeted recipient. If the
buddy identifier is not found in the targeted recipient’s nickname records, the message is sent to the -
targeted recipient as in inbound message with the public nickname and public short name of the

sender. Inthis case, the public nickniame and/or short name of the sender will thereafter be displayed
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on the targeted recipient’s mobile terminal display. Ifthebuddy idenﬁﬁer 1s located in the targeted
recipient’s nickname records, the nickname manager determines the private nickname and private
short name associated with the buddy’s i dentifier and replaces the public nickname with the private
nickname and the public short name with the private short name in the subsequent inbound message
sent to the targeted recipient, thereby causing the private nickname and/or private short name to be
displayed on the recipient’s mobile terminal display. In this manner, users (i.e., recipients) have a
greater degree of control over how chat histories are displayed on their terminals. Note that the
process of determining private display identifiers and substituting them for public display identifiers
could be performed bythemobile terminals assuming that the necessary nickname records are stored
on the mobile terminals. '

[0041] FIG. 4 illustrates an outbound chat message 400 that the terminal 100 éends to the
message broadcaster 303. The outbound chat message 400 comprises a message type 401 (e.g., text,
speech, and so on), a number of intended recipients 402, a plurality of recipient identifiers 403, a
thread identifier 404, amessage-length 405, message content 406, and a number of attachments 407.
Preferably, the mobile terminal 100 generates the thread identifier 404 by aggregating a client
identifier and a session identifier with a thread sequence number. The thread sequence numberis a
terminal-side number that starts from O each time a session is initiated. Thé client incfements the
thread sequence number by 1 each time the terminal 100 generates a new thread. Although not
illustrated in FIG. 4, the payload may contain message encoding types and other attachments (e.g.,
icons, ring-tones, and so on). Other elements canAbe added to the outbound chat message, such as
sequence numbers, time stamps, or the like.

[004;] . The message broadcaster 303, upon receiving the outbound chat message 400,first
compiles a list of target recipients comp'rising the sender’s identifier (i.e., the first recipientidentifier .
in the recipient identifier list 403) and the plurality of other recipient identifiers (i.e., the recipient
identifiers in the identifier list 403 other than the sender’s identifier). For each target, the meSsage
broadcaster 3 03, determines the status 702 of the target by locating the target’s identifier in a
presence record 700 with the matching identifier 701. For each available target (i.e., where tfle
presence record indicates thét the recibient can receive the message type 401), the broadcast manager

303, composes an inbound chat message 500. The message broadcaster 304 queries the nickname.
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manager 304 to find the receiver’s local nickname set 802-803 for the other recipiénts (i.e., the
identifiers comprising the original list of targets without the receiver’s identifier.) Ifno informatioﬂ
is found (i.e., the receiver did not build a nickname record 800 for the particular recipient), the
message broadcaster 304 queﬁes the presence manager 302 for the recipient’s public nickname
information 704-705. The message broadcaster 303 extracts the receiver’s address 703 from the
presence manager 302 and sends the inbound message 500 to the receiver’s terminal 100 via the
router 301. Those having ordinary skill in the art will doubtlessly recognize that means to optimize
the creation and broadcasting of messages, such as using common compression and encoding
techniques may be employed, and that other information may be included in the inbound chat
message 500, such as sequence numbers, timestamps, and so on. \

[0043] FIG. 5 illustrates an inbound message 500 sent by the server complex 204 to the
terminal 100. As shown, the inbound message 500 is largely a copy of an outbouhd chat m‘essage
400 sent from a terminal 100 to the server complex 204. The inbound message 500 preferably
comprises the original outbound message 400 and a definition of new users not known to at the
terminal 100 (i.e., not already in the receiver’s buddy—list.) The new user definition comprises the
number of new definitions 501 and a plurality of individual definitions comprising the recipient’s
-identification 502, full name 503, public nickname 504, and public short name 505. Insomecases,
the original outbound m’essage has to be transformed to be understood by the receiving terminal 100.
It s\hould also benoted that the server comélex 204 may only need to include the new user definition
once during a session. That user definition is placéd in the terminal’s 100-temporary storage 309.
This enables less wireless data transfer. Other attributes can be placed in the inbound chat message
500 including such things as time stamps, sequence numbers, and so on. It should be noted also, that
anonymous identiﬁéatiohs and virtual or group identiﬁcétion could be used as well.

[0044] When a participant’s presencé status 702 changes, the messa gebroadcaster 303, sends
a buddy list update message 600 to other users subscribed to the participant’s presence status 702..
FIG. 6 illustrates a buddy list update message 600 sent from the server complex 204 to the mobile
terminal 100. The message 600 comprises a list type 601 (e.g., alphanumeric list, group list, etc.),
the number of groups identified in the message 602; at least one group definition 603-604, a list of

ungrouped individuals 605-606, and a plurality of user definitions 502-505, 607. Note that the
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recipient status field 607 indicates the value of the presence status 702.. A group definition, in this
context, comprises a group name 603 and a plurality of recipient identifiers 604. A recipient’s
identifier can exist in a plurality of group definitions. However, preferably, there will be only one
user definition 502-505, 607. Furthermore, preferably, for each identifier in the list of recipient’s
identifiers 604, there is at least one user definition 502-505, 607 for that recipient in the buddy list
update message 600. The list of ungrouped individuals is a special unnamed group. It comprises the
number of ungrouped individuals 605 and the list of recipient identifiers 606. Preferably, recipient
identifiers in the ungroubed definition cannot be in other groups. ‘The records 600 can contain other
fields of attributes and information such as presentation icons, audicons, or the like. In addition, it
should be noted that the message does not have to contain the entire list of groups and individuals on
updates, rather incremental updates could be used instead.

[0045] The presence manager 302 maysend buddy list updéte messages 600 to the terminal
100 upon receiving a refresh request from the terminal 100. Those having ordinary skill in the art
will recognize other reasons to send buddy list updates (e.g., initial connection,) as well as
optimizations in the form of encoding the contents, sending incremental updates instead of the entire
list, and so on.

[0046] In another embodiment, parts (or all) of the fiinctionality of the message broadcasfer
303 and the nickname manger 304 can reside on the terminal 100. In that case, the terminal 100’
communicates with the server complex 204 when it exchanges presence information. Chat
communication messages are broadcast from one terminal 100 to the plurality of other terminals 100
in a point-to-point fashion.

[0047] FIG. 9 illustrates a buddy list display with its entries sorted alphabetically. fhe screen
102 is divided into three regions. In a topmost region, there is a title bar region 901 allowing the
display of one line of text and graphic symbols (i.e., icons). The software uses this region 901 to
provide the user notices and other meta-information about the curreht task. In the case of the buddy
list display, the title bar 901 comprises the user’s own presence indicator 904, the user’s own public
nickname 704, and,{on occasion, an inbound chat message indicator 905. Preferably, the presence
indicator 904 is a icon that varies in appearance depending and the presence status 702 (i.e., thereis a

different and distinguishable feature associated with the various status values). Preferably, the
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inbound chat message indictor 905 is anicon accompanied by an audible soundwhentheicon is first
displayed. Combined, the visual and audible notice indicate to the user that there is at least one
unheard and/or unread inbound chat message 500 that has arrived at the terminal 100. Ifthe user’s
nickname is too long for the title bar 901, the software scrolls the title bar leaving only the inbound
chat message indicator 905 in a fixed position for quick access. There are many familiar examplesin
the art today of such display techniques, any of which may be incorporated for use with the present
invention. |
[0048] In themiddle region of the display is a content region 903. In the case of the buddy
list displéy, the software preferablyplaces a multi-selection list in the content region 903, which liét
has a plurality of entries each representing a buddy that was received by the terminal 100 from the
server complex 204 in a buddy list update message 600 and stored in the teniporary storage 309.
Each entry can be highlighted 908 by the user. Highlighting and navigating list entries are
implemented using common techniques in the art. Each entry in the list comprises a selection
indictor 906 that indicates whether the user has selected the particular buddy for chatting (i.e.,
sending a chat communication message), the buddy’s presence indicator 911, the buddy’s nickname.
802 or 704, and/or ’;he buddy’s short name indicator 907. Note fhat syfnbols other than text could
serve the same function as the shoft name indicator 907 for the short name information 705 or 803 as |
indicated previously.: For example, icons or other graphiéél elements could be used so long asthey
sufficiently differentiate buddies from one another. Further still, a combination of suéh graphical '
elements and text could be used if sufficient screen space is available. |
[0049] On the bottom of the screen 102 is a softkey label region 202. Preferably, there is a
minimum of two labels 909-910. The number of labels depends on the actual number of softkeys
104 available on the terminal 100. As shown, the left softkey label 910 is “select” while thevri'ght
séﬁ‘key label 909 is “write” if there is at least one selected entry in the Buddy list. Otherwise, the
right softkey label 909 is labeled “chat™. If the user activates the left soﬁkey witﬁ a single click
(referred to onward as ““single-clicking’), the highlighted enry 908 is selected (or deselected if it was
already selected,) and consequently its selection indicator 906 changes to reflect the new state. Ifthe
user presses and holds (referred to onward as “click-holding”) the left softkey, the software presents

the user with a plurality of options such as the option to deselect or select the entire list; switch to
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other displays (e.g., chat history display described in FIG. 11, group ordered buddy list display

described in FIG. ‘1 0, etc.); request the details of the buddy (e.g., full name, the public niclename set

704 705, etc.); change the nickname set 802-803; show or hide fields (e.g., the short name indicator

907), and so on. Once again, techniques for programming such functionality and associating it with

single-clicking and/or click-holding are well known in the art. It should also be noted that the useof

a text stringto repreéent a softkey label is exemplary and only intended to capture the spirit or intent

of the invention. Other forms of labels can be used, such as graphical symbols, and the like.

[0050] If no buddies are selected, the right softkey label is “chat”. Single-clicking or click-

holding the right softkey in this context switches the user to chat history display described in more

detail with reference ’Eo FIG. 11. Ifthe user pushes the push-to-talk button 101 (referred to onward as
pushes-to-tal'k,) an audible indicator reminds the user that buddies have to be selected first. Ifthere

is at least one buddy selected, single-clicking or click-holding the right softkey begins to compose a

message for a new thread to the selected buddies. The display in that case switches to the text

message editing display described in more detail with reference to FIG. 14. If the user plishes—to-
talk, the display switches to the chat history, and the user is able to record and transmit a speech
message and consequently start a new thread with the selected buddies.

[0051]. . FIG. 10 illustrates a buddy list display with its entries sorted by group. In a preferred
embodiment, group entries and their member buddies are listed first followed by a list of ungrouped
budd‘ies. Individual entries areidentical to those displayed in an alphabetically ordered list with the
exception to a preferred indentation (i.e., an annotation that indicates membership to a group).

- Group entries comprise a group name 1005 and a group selection indicator 1001 which is similar to
the individual selection indicator 906 except that a group selection indicator can indicate more that
just selected and unselected states; it can indicate partial selection as well. Referring to the examples o
illustrated 1in FIG. 10, solid squares (group selection indicators) such as in groups 3 and 4, are .
completely selected. Group 5 has an empty square indicating partial selection. If there is a group
without any of its members selected, there is no indicator at all on the group level (or the individual
buddy le\;el).A To select a group, a user can either select all the members one by one or select the
group directly. To partially select a group, a user can start by selectiig a group then deselecting one

or more member. Altématively, a user can start with an unselected group and select one or more.
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members. A group entry can be collapsed (i.e., the members of the group are suppressed from the -
display.) In that case, the entry is annotated with a collapse indicator 1002. If the user highlights a
collapsed group for a length of time, the group automatically expands to showthe members. When
the user moves to another group, the group display style reverts back to its collapsed state again. Ifa

‘user selects or deselects a group entry, all the mémbers of the group are automatically selected or
deselected. The softkey labels 1003-1004 are similar in behavior to those described with reference to

" FIG. 9. However, click-holding when a group entry is highlighted (or anindividual within a grotip is
highlighted) presents the user with additional options to mange the group, such as renaming the
group; removing the group or its the member; adding a new group or individual, collapsing or
expanding the group; collapsing or expanding all groups; and so on. It should be noted that, in a
preferred embodiment, only one level of grouping is allowed (i.e., nested groups aré not allowed),
although multiple levels could be provided.

[0052] Preferably, where the system supports presence profiles that are coupled to recipient
users or groups, then as the user highlights the plurality of buddy entries 908, the user’s presence
indicator 904 and nickname 704 in the title bar 901 will varyto indicate the presence information of
that pé.rticular buddy (or group of buddies). Also, it should be noted that if the information in_the
highlighted entry 908 is too long, the software can scroll the information, expand it, or use other

-techniques common to the art to present all the information to the user.

‘ [0053] It is understood that there are other means to order lists (by date, events, and 5o on),’
and that other annotations could be added to the entries. For example, an indicator that there are
messages that have not been read/heard available from the individual or group may be used.

[0054] FIG. 11 illustrates a chat history display. The content region903 ofthe displayis a
single selection list comprising a plurality of entries representing iﬁbound chat messages 500
received by the terminal 100 and a plurality of entries represénting outbound chat messagés 400

‘transrnitted by the terminal 100. Outbound chat messages are preferably echoed back fo the sender
in full or in part (e.g., speech messages might not include the actual speech sent) in the form of

| inbound messages. That is, outbound chat messages go to the server complex for transmission to the
targeted recipient(s). In additioh to sending the message to the targeted recipient(s), the message

~ broadcaster sends a copy of the outbound message to the transmitting terminal (i.e., the sender) as an
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inbound message. In some cases, the copy of the message (the inbound message) to the transmitting
terminal might not be identical to the message that was sent (the outbound message). For example,
the speech content of an outbound voice message is not copied back to the transmitting terminal;
only a text portion of a voice message is sent back as in inbound message. Note that, in this case,
voice messages have text appended to them, evenif only a generic character string or symbol is used
to indicate that the message was a voice message. Of course, if speech-to-text conversion is
available, theactual speech content of the message could be converted to text and copied back to the
transmitting terminal. In this manner, the occurrence of voice message results in an entry being
displayed on the screen. In an alternative approach, rather than having the text of an outbound
message sentback to the transmitting terminal via an inbound mess age, the transmitting terminal can
locally echo the text to the display directly. In this manner, use of wireless resources may be
minimized. v

[0055] A common problem in the art of chatting is the representason of successful delivery.
A preferred approach to giving notice of delivery is to send an outbound message 400 back (as an
echo inbound message 500) to the sender’s mobile unit communicate to the sender that the message
has been reliably delivered to the message broadcaster 303 in the chat server complex 204.
Altemnatively, the representation of that notice can be atextmessage that is placed inthechat history:
with a message indicating that.the message sent was received by all recipients. The echo can besent
back when the outbound messagev400 is received by the messége broadcaster 303. The chat server
complex 204 can then send a receipt notice when all the recipients have received the message.
Preferably, theoriginal echo is annotated when the deliveryreceipt arrives (e.g., changes color and/or
font, or is adomed with a symbol like a check mark, etc.) to give notice of receipt. In an alternate
approach, the echo message back to the user can be delayed until the broad_caster 303 has received
confirmation that all intended recipients received copies‘of the message. However, the approach
may present some presentation side effects that can be confusing to the ﬁser in environments where
the delivery latency is relatively long and there is a high degree of latency variability between the
deliveries of the plurality of copy messages. In such sitnations, at least one recipient may respond
back to the sender before the message reaches the remaining recipients. In that case, the sender

would see on his/her chat history display (see e.g., FIG. 11) the response to the message before the
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echo. Several techniques can be deployed to rectify this problem. For example, the mobile terminal
100 or the server complex 204 could delay presentation or delivery of the recipient response until the
original message was received by all recipients and the echo sent back to the user. |

[0056] Whilenot illustratéa,‘at any time, the usermay query the system asto who has (orhas
not) received the message. Other implementations may choose to forgo allowing the user to query
the system for outstanding deliveries and instead provide comparable information by sending a
plurality of receipt notices (one each time a copy is delivered to the user). While such techniques
may be simpler to support in the chat server corhplex 204, they may require more communicatidh
resources. ' . \
[0057] In the example of FIG. 11, each éntry cofnpfises an attachment indicator 1 i04-1 105 |
that indicates if there is any attached content (e.g., documents, files, etc.) Vor transmitted speech
available; the short name of the sender 705 or 803, and at least part of the message content or text
(all of the text if the text fits within 2-3 lines). Although not illﬁstrated in FIG. 11, there may be
other indicators present on an entry such as a locked entry indicator (i.e., indicates that an entry was
saved in permanent storage 305 and will always appear in the chat history display until it is
unlocked). Note that lesser amounts of iﬁformation may be included in each entry of the display,
For example, only the message content could be‘displayed without the short names of t_he sendérs.
[0058] When an entry is highlighted 1106, thg piurality of nicknames 802 or 704 of the -
sender and the other recipients is placed in the title bar 1101. If the list is too long, the contents of
the title bar 401 scroll. Alternatively, short namésbor other symbols may be used in place of the
~ nicknames in the title bar 1101. As the user selects an entry 1106, ail related chat messages in the
same thread are emphasized 1103 as well. Emphasis can be ddne by changing or axmc;tating the.
related entries or changing ﬁnrélated entries (e.g., graying out the entries). If asele¢ted entryis too
. long to be displayed in its entirety and is selected for‘a length of time, the contents of the entry can
expand autofnatic allyto display the entire text content. In that case; when the user moves to another
entry, the entry immediately shrinks back to fit within its originally allocated space of 2—3 lines of
text. The actual number of allocated lines depends on the screen size. As new inbound chat
messages 400 arrive, new entries are added automatically to the list, for example, at the bottom of the

list. The bottom or buddy list entry 1107 is a special enwry referencing the list of buddies currently '
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selected in the buddy list display. The user can use the entry to start a new thread with the buddies.
The bottom entry 1107 only appears when the user has selected buddies, and comprises anicon 1110 -
distinguishing the entry from other “regular” chat message entries. If the user selects the bottom
entry 1107, the list of buddies appears in the title bar 1101 in the same manner recipients are
displayed when the “regular” entries of the chat history are highlighted.

[0059] The left softkey label 1108 is “buddies”. Single-clicking or click-holding the left
softkey switches the user to the buddy list display (see FIGS. 9 and 10). Theright softkeylabel 1109
is “reply” ifthe highlighted entry is a chat message entry. Otherwise, itis labeled “write,” as before.
Single-clicking the right softkey moves the user to a message editor display described in more detail
with ref'erenc'et to FIG. 14. The target recipients of a message are either derived from the list of
recipients of a chat message entry 1106 or those associated with the buddy list entry 1107. In the
case where the highlighted entry is a chat message entry 1106, click-holding the right softkey
presents the user options similar. to those described in more detail with reference to FIG. 13.
Otherwise, if the highlighted entry is the buddy list entry 1107, a “send to all” action is
- indistinguishable from normal “reply to all action” of single-clicking. If the user pushes-to-taik, the
target recipients are compiled (i.e., either the sender and recipients of the chatmessage eﬁtry 1106, or
" the buddies of the buddy list entry 1107), the title bar is updated in a manner descn'bea inmore detail
with reference to FIG. 12, and the recording and transfer of a speech chat message begins.

[0060] It should be noted, that if aninbound spé‘ech message érﬂves while the chat history
display is not visible to the user, the received speech is queued up. In a currentimplementation, the
most recently received speech message (or at least that portion that will fit in available memory) are
queued at the receiving terminal. In an alternate approach, such queuing can occur at the server
complex such that the recipient can request playb abk within a pfedeten‘nined i)eriOd oftime. Further
still, queuiﬁg could occur at both the terminal and the server-side such that playback fnay be
requested from the server in the event that a given speech message is no lénger' available at the
terminal. While the speech entry is the most recent speech entry, the associated speech remains
queued and ready for automatic playback upon the user’s return to the chat history display. When the
user switches back to the chat history display, if the speech entry is visible on the screen, it is

automatically played back. Only the last speech message received is automatically played back. The
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playback is abandoned if the user returned to the chat history to record and transmit a speech chat
message.

[0001] Unambiguous delivery of speech messages to the user is a problem when integrating
multiple multi-modal threads of conversation into a single chat history. In the current art, it is
difficult for a user to associate speech with a particular discussion threads. The system disclosed
herein solves the association problem intwoways. First, as discussed above, each speech message
leaves an entry on the display. The entries link to their corresponding threads and represents at least
the sender and the list of other recipients of the message. This, however, is not sufficient in cases
where the useris unable to view the display while listening to speech messages. For this reason, the
system disclosed herein uses a second technique in conj unction with the first. Preferably, when a
user selects a thread, all speech messages associated with the selected thread are played back to the
user automatically, uﬁless otherwise provisioned by the user. Any speech messages not belonging to
the selected thread are not played back automatically. Instead, the mobile terminal 100 presents an
audible signal to the user indicating that there is other incoming speech meséage(s) in other thread(s).
The user at that point can chose to playback the message or request the system drop it. Irrespective
of whether the incoming speech message is played, the text porion of the incoming speech message
is presented on the display. This helps the user in the decision process of choosing to listen to the
message or igﬁon’ng it. Further optirhizations are possible. For example, the user can be given the '
option to drop the message. Any speech data being transmitted is then dropped and the server is
notified that it can stop transmitting the remainder of the speech message and begin transmitting the
next message in the queue (if one exists).

[0061] The delivery techniques can be optimized. For example, the mobile terminal 100 may ‘
send a message to the chat server complex 204 whenever the user selects a thread. This allows the
chat server complex 204 to suppress sending the speech components of the speech message not
belonging to the selectéd thread until the user indicates he/she-wants to listen to the speech. This
minimizes sending large amounts of data to the mobile terminal 100 that may not be used.

[0062] FIG. 12 illustrates the title bar ofa chat historydisplay when the user is recording and
transmitting an outbound speech message. The title bar comprises a recording indicator 1201; the

plurality of recipient nicknames 705 or 802 (which does not include the sender) and, optionally, a
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single label 1203 indicating to the user that he or she is talking to the identified recipients. Ifthe list
of recipients is too long, the list scrolls; however, the recording indicafor 1201 remains fixed in
position. There may be a delay between the times when the user pushes-to-talk requesting to record
and transmit speech and when the system grants the user access to do so. Preferably, the recording
indicator 1201 is an icon that changes its appearance (e.g., color or graphic symbol) toindicate when
the user has and or loses spe'ech recording/transmitting access. Shortly after the user releases the
push-to-talk button 101, the title bar reverts back to the normal title bar 1101 on the chat history
display. ‘ - '

[0063] FIG. 13 illustrates a detail view display of an inbound chat message 500. The title bar
1301 comprises the sender’s presence @ndicator 904; the seknder’s nicknafne 705 or 802; and
optionally a time stamp (when the message was sent or received.) If theinformation in the title baris
too long, the nickname scrolls. In that case, the remaining indicators preferably remain fixed. The
content region 1303 comprises an attachment indicator 1302 that notifies the user of the availability
of attachments or speech; the full text of the meséage 1309; a separator 1304; and the plurality of
entries representing other recipients (not including the sender or the receiver). In the example shown
in FIG. 13, each‘ entry comprises the user’s nickname set 703-705 or 802-803. Altematively, eé.ch
entry could comprise only some portion of the nickname set (either the nickname or short nafne)-or
sbrﬁe other type of display identifier. The left softkey label 606 is “cancel”. Single—cliclin.g‘ahd
click—holdihg the left softkey exits the display and restores the prévious display. The righ;t softkey
label 607 is “write™. Single-clfcking the right softkey moves the user to a message editor display
described in more detail in FIG. 14. Click-holding the right softkey presents the user options such as
playing back thle available sp_eeéh; viewing or storing available attachments; locking the entry in ;the -
chat history display; saving the inbound chat rﬁeSsage in permaneﬁt storage 305; moving to the next
. or previdus chat message, replaying to.only the sendef or one of the other recipien’ts (i.e.,initiatinga
new thread.), and so on. Ifthe user pushes-to-talk, the detail view display is exited. The usér moves
to the chat history and begins talking to the sender (unless the user is the sender) and all other

recipients. Playback of any queued speech is abandoned in that case. - |
[0064] FIG. 14 illustrates a text message editor display. In this example, the title bar 1401

comprises a pluralify oftarget recipient niclanames 704 or 802 and a single action label that indicates
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to the user that he orshe is composing a message. The title bar 1401 sdrollé if the contents are too
long. A textentryarea 1402 is provided below the title bar 1401 for composing text messages. The
left softkey label 1404 is “cancel”. Single-clicking and click-holding the left softkey exits the
display, preferably abandons the contents, and restores the previous display (except in the case where
the previous display was a detail view display, in which case the detail view display’s previous
display is restored instead of the detail view display.) Theright softkeylabel 1403 is “send”. Single-
clicking the right softkey causes the software to build and send an outbound text message 400.
Click-holding the right softkey provides the user a set of options such as attachment of other content
(e.g., ring tones, etc.), spell checking the message, displaying the full details ofthe recipients and so
on. Preferably, if the user pushes—to-'talk, the display is exited, its contents are abandoned; the user
moves to the chat history and begins talking to selected recipients. Playback of any queued speech is
also abandoned in that case.
[0065] The present invention is not limited to multi-modal chatting between humans. Multi-
modal chatiing can include machines. There exists text-based chatting systems, such as t.hose
deployed by Active Buddy, Inc., that allow users to interact with inventive services in the network
using a chat metaphor. - Unlike these systems, however, the systems disclosed herein allow the
" chatting dialogue to use both text and speech. For example, a user wishing to get statuson a ‘delivery -
of a package may send a speech message to a package deliver service presence. The speech would
include at least the package identifier. The automated response service, using speech recognition
technlques knownin the art, determmes theuser’s request and composes a response. That response
can be speech based (e.g., it may send a speech message indicating it wasn’t able to understand the
request,) or it can be textual (e.g., the list of details of the package in route to its destination.) The
service subscrlbes to the user’s presence. The service sends the results back to the user when it
notices the users presence’s status allows sending the details in the preferred format.
[0066] ~ The inventive systems also allow services to incorporate commands that can be
fulfilled at either the mobile terminal 100 (e.g., initiate a phone call) or at the server complex 204
(possibly in conjunction with other services in the network), or some combination thereof. For
example, an individual chatting with another user may at some point wish to initiate a phone

conversation. Preferably, the user requests the server corhpAlex 204 to initiatea phohe conversation
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by sending a command from the mobile terminal 100 to the server complex 204 comprising af least

the information needed to establish a phone call between the sender and the target recipient. The

server complex 204 initiates a request to a Voice Over IP (VoIP) telephony system. That system

then establishes the closest telephony access points to the end points and sets up a call by calling

back the sender and the target user routing the calls between those access point using such common

protocol as Session Initiation Protocol (SIP) and Real-Time Transport Protocol (RTP). The system

may use a chatting interface to collect and establish the details of the call (as described earlier) or it

may collect the information and initiate a command using common techniques known o those with

ordinary skill in the art. In an altemative approach, the server complex 204 sends a command back

to the mobile terminal 100 comprising at least the target’s phone number. The mobile terminal 100

then initiates a telephony call with the target. Conventional techniqﬁes may be used to establish a

phone call at the mobile terminal 100.

[0067] The quality characteristics of connections over wireless data networks can change

with time. For example, a mobile user can move into a no coverage area where the data connection

is dropped. The connection can be re-established later when coverage is available again, however, in |
the process the mobile terminal 100 rriay acquire a new IP address. C_onsequently,.the server
complex 204 is left unable to forward messages to the mobile terminal 1AOO. To deal with this, the

system disclosed herein uses a session identifier to describe the connection between a particular

mobile terminal 100 and the server complex 204. Whenever a mobile terminal re—establishesva

connection (after losing it due to loss of coverage, as an example) the mobile terminal 100 re-uses

thesessionid of the interrupted session. The server complex 204 then rebinds the new connection to

the existing session. Ifthe mobile terminal 100 does not reconnect within a given timeout period, the

server cbmi:lex 204 can terminate the session. Other events causing a disconnection can include a -
lost session fermination command sent from the mobile ternﬁnal 1 00, improper shut down of the
chat application at the mobile terminal 100, battery failure, and the like.

[0068] Preferably, all routing that occurs within (ér among) server complexes 204 is done
using the session ids. A sessionidis preferably used instead of a client id because auserméychoose
to terminate a session and establish another. In this manner, all messages bound to the terminated

session may be removed from the system. Only transactions associated the active sessions are
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maintaiﬁed. Also, in a distributed ser;/er complex 204 environment where there are many message
broadcasters 303 (i.e. physical server hosts), the client may attach to dilfferent hosts servers. Using -
session ids provides a simple means to find where the client is éurrently connected. In addition, on
re-establishing a connection, the server complex 204 can use what is commonly known in the art as
sticky load-balancing switches that direct a re-connecting client to physically re-establish its
connection with its previous host server based on the session id (even in cases where the IP address
- of the mobile terminal 100 may have changed.) ‘ »
[0069] In addition, many wireless operator networks do not allow unsolicited net\;vork~
initiated messages to reach the mobile terminal 100. Network-initiated messages, as they péftains to
the systems described herein are fnessages going from the server complex 204 toward the mébiie
terminal 100 that appear to the network operator as if it was unsolicited by the mobile terminal 100.
This is a common problem in chatting environments since a message broadcaster 303 commonly
sends unsolicited inbound messages 500 to the recipients of a rnessage.A To overcome this, the
system uses keep-alive strategies. These strategies vary depending on the data wansfer protocol
established between the particular mobile terminal 100 and the server complex 204. The keep-alive
strategies involve periodically sending a message from the mobile terminal 100 to the servér '
complex 204. The keep-alive message appears to the mobile network as a request. Subsequent ‘
méésages sentback to the mobile terminal 100 can then be considered by the operator asresponses to
requests aslong as the messages sent to the mobile terminal 100 originate from the same address the
mobile terminal 100 sent the keepb alive message to. The frequency of the keep-alive messa.ges isa
matter of design choice and transfer protocol used. When HTTP is used as the transfer protocol, the
“system uses a polling mechanism. Using this mechanism, the keep-alive message 18 sen;c frequently
and acts as a poll to determine if there are any pending messages at the server complex. If there are
pending m'essages, thqse messages are sent back as a response to the polling requeét. TCP and 6r
; UDP do not require a polling mechanism and canuse keep—alive teéhniques, such as simply sending
at least the session id in a message to the server complex 204 with a significantly longer time
between messages. Sending keep-alive messages may be optimized. For ‘instance, the keep-alive
messages do not have to be sent when outbound messages 400 have beeh recently sent from the

mobile terminal 100 to the server complex 204.
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[0070] Preferably, allmessages sent to the mobile terminal 100 from the server complex 204
go through the same router and possibly the same physical hc;st server thatthe mobile terminal 100
attaches to in the server complex 204. This ensures that the operators can treat the messages as
responses to a mobile terminal’s 100 requests. Other techniques to make traffic appear to originate
from the same location, such as address mapping and the like can also be used by the system.
[0071] Inaddition, keep-alive messages work in conjunction with other techniques described
above to inform the chat server complex 204 ifthe address of the mobile terminal has changed. This'
is especially useful iﬁ cases where UDP is used as the transport protoéol. On every keep-alive
message sent, the server complex 204 notes the address of the mobile terminal 100. If the address
changed, the server complex 204 then rebinds the session id to the new address. As such, the keep-
alive message may still benefit the system even if the operator does not block network-initiated
' messages. |

[0072} It is possible that the server complex 204 is unable to deliver a message to a mobile
terminal 100 because it doesn’t have the most up-to-date address -- the address of the mobile
terminal 100 may have changed before a keep-alive message is sent. In this situation? the system
may, forexample, hold on tb the undelivered message for a period until the next keep-alive message ..
arrives; it méy drop the message and inform the sender that it failed to send the rneséage; or’ it may
'send the message using some out-of-band mechanism, such as the out-of bad mechanism described )
in connection with FIG. 15. | . |

[007 3] A problern in 'some currently deployed wireless packet data networks is
communication channel resource contention. While a wireless dataconnectionis established, some
systems (e.g., CDMA’s 1xXRTT) can loose the capability to route telephony cal{ls and other wireless
related services to the mobile ‘térrminals 100. As such, the keep—alivé strategy used’ by the system
described above can become problematic. To solve this problem, the pfeferred embodiment uses a
back-off strategy that is based on predicting the user’s involvement in the chatting service. The
back-off sfrategy uses a dynamic timeout scheme. For example, when the mobile terminal 100 is
presenting a chat history display where thereare active updates (i.e., inbound messages 500) and the
likelihood if participétion is high, thelength of timeout is significantly longér than when there areno

updates or when the mobile terminal 100 is presenting a buddy list display and the likelihood pf
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participation is lower. The purpose of the timeout is to guard against cases where the user might
have forgotten or otherwise inadvertently left the chatting application running preventing any
incoming telephony calls or other communications from reaching the usér. When a timeout occurs,
the user is given the opportunity to continue the session. A prompt notifying the user that the
connection between the mobile terminal 100 and the server complex 204 is about to be severed. The
user can choose to cancel the action and keep the connection alive. Otherwise, if the user doesn’t
cancel within the allotted time to respond, the connection is automatically terminated. When the
mobile terminal is disconnected, it can no longer receive chat messages through the previously
established packet data connections.

[0074]} Altemative disconnect schemes can be used. For example, the chatting program
running on the mobile terminal may choose to periodically reconnect with the server complex 204 to
see if there are any messages pending delivery. Ifnot, the chatting program on the mobile unit may
automatically disconnect. Otherwise, the messages are delivered and the program updates the chat
history display as described above and resumes operations until either the user terminates the session
or a timeout occurs as described above.

[0075] FIG. 15 illustrates how the overall system architecture of a wireless communication
system comprising the elements déscribed iﬁ FIG. 2 is extended to integrate with a legacy mobile
terminal 1502. Within the context of the Systérns described herein; a iég’acy mobile terminal 1562 is
capable of transmitting and receiving at least text messages over some well-established conventional
mechanism, such as Short Messaging Service (commonly referred to in the art as SMS meésages or
simply SMS.) However, unlike a mobile terminal 100, the legacy mobile terminal 1501 lacks the
elements required to communicate directly with the chat server complex 204 and or to directly
participate in aﬁy chatting transactions described herein.

[0076] To integrate a legacy terrninai, the chat server complex 204 commuhicates with at
least one SMS aggregator 1501 via the communication network 203 (such as the Internet or World
Wide Web). The SMS aggregator 1501, which can be a commercially-available device, comprises
all those elements needed to allow entities that may not have any direct affiliation with wireless
carriers to inject SMS messages into at least one wireless carrier network 202. The SMS aggregator

1501 takes as input (via its interfaces to the communication network) a description of the SMS. The
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description comprises all the elements needed to send a message to the target mobile terminal 100.
The description comprising at least the originator’s address, such as a mobile terminal’s 100 address,
or a special return address known as a short bode or a long code, the destination address, such as a
terminal 100 address, and the content of the message.

[0077] The SMS aggregator 1501 communicates with the target operator via its wireless
carrier network 202 interfaces and injects an SMS on behalf of the requestor. In this system, the
requestor is the chat server complex 204 or any agents acting on its behalf.

[0078] The mobile terminal 100 ailows a user to enter the address of a legacy mobile™ .
terminal 1502. This can be done in an ad-hoc fashion where theuser is prompted for the address at
the timé of creating the outbound message 400. The address in this context is typically the telephoﬁe
number of the mobile terminal 1502. Alternatively, for a user frequently targe#ing a particular legacy
mobile terminal 1502, the system may provide that user means to build a buddy presence in the
system comprising at least a presence data record 700 and a nickname data record 800. Conventional
data collection and construction methods for the processes of adding a legacy buddy or using ad-hoc
addressing, can be erhployed. »
[0079] The legacy address, be it the actual address or a recipient’s id oflegacy buddy, canbe
used in the same manner as any other recipient id. It is’placed in the list of recipient ids (403 and
50,2)’ in outbound m essages 400 and inbouqd messages 500. In the case where the actual address is A
used, the address preseﬁtation is usually distinguishable from non-légacy addresses. That allows the
syétem to process the address in a different manner than the remaining recipient ids.

[0080] " The legacy address can be a part of a group communication with at least another
legacy mobile terminal 1502 and at least another [non legacy] mobile terminal 100. Altemauively,
the legacy address can be the onlj/ addréss supplied in a one-to-one communication withthe legacy
terminal. The legacy address can be part of initiating a new thread of conversétion, orit can be pért _
of a“reply to an existing thread. ' "‘ ' |
[0081] ‘In the case of ad-hoc entry of legacy address, the system has to establish recipient
fields (503-505) in inbound messages 500. The system may place generic répres‘entation in these
fields.” For example, it can use the address as the recipient’s name 503. Where available, the system

may query public address books to find the actual name. Other techniques may also be deployed.
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For example, in cases where the information is considered private and the system is not permitted to
present it, the mobile terminal 100 (or the server complex 204) may replace the information with
proxy representations. |

[0082] The outbound message 400 cairying a legacy address is sent to the message
broadcaster 303 in the chat server complex 204. The message broadcaster 303 detects the legacy
address of the legacy mobile terminal 1502 (either the actual address or a reference to it using a -
legacy buddyrecipient id). For each non-legacy mobile terminals 100, the message broadcaster 303
builds inbound messages 500 as described above herein.

[0083] . For each of the target legacy terminals 1502, the broadcaster 303 sends an SMS
reques't to the SMS aggregator 1501. To do this, the broadcaster 303 sets the originator address of
the SMS request to the mobile address of the sender’s mobile terminal 100 initiating the message.
The SMS aggregator 1501 sends an SMS on behalf of the chat server complex 204 and the sending
user to the legacy mobile terminal 1502.

[0084] The message sent to the legacy rrlobile terminal 1502 contains at least the original
message. Other information can be included in the message. For exarrxple, the message may
comprise the list of other recipients, the thread identification, the time of delivery, a service provider |
 identity, an advertisement, or the like. In the case of a voice message that can not be delivered vra
the out-of-band messaging scheme, the chat server complex 204 can replace the voice content with
textual contenr. Where speech-to-text service are available, the chat server complex 204 can place.
the derived text message whole or truncated. Otherwise, the chat server complex 204 can place a
representation ofthe discussion. For example, it may drop the voice part and only send the text part
| similar to what is displayed on a chat history display when an inbound voice message is received.
[0085] Once the SMS is delivered to the recipient’s legacy mobile terminal 1502, the SMS
application native to the legacy mobile terminal 1502, which typically resides in an application
storage and is executed on a CPU within terminal 1502 intercepts the SMS and notiﬁes the user
allowing the user to read the contents of the message. The recipient may respond to the message
using the SMS application on the legacy mobile terminal 1502. In that case, the application builds a
reply SMS that targets the sender using the originator address rn the original inbound SMS that was

supplied by the chat server complex 204. In this situation, the messa ge does not go back to the chat
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server complex 204. Instead, the reply SMS goes directly to the target mobile terminal 100 via the
wireless carrier’s network 202. When the response reaches the target mobile terminal 100, the chat
application, intercepts the message and displays it as part of the chat history display as described in
FIG. 11) as inbound message.
-[0086] Some mobile terminals do not allow the chat application to access the out-of-band
messaging system. In that case, the user would either have to respond using the native out-of-band
application, move the message (in part or in whole) between the two applications, or otherwise
manage the message in the application.

[0087] Currently most SMS systems do not comprise the elements necessary to allow the
chat server complex 204 to predictably embed any information that would manifest itself in an SMS
response coming back from the legacy mobile terminal 1502 (such as a thread id, list of recipients, or
the like.) As such, the reply SMS is not guaranteed to have any identification that would allow the
chat appliéation program on the mobile terminal 100 to bind the inbound message to an existing
thread. As a result, the message may appear in the chat history display as a new message in a new
thread. The client on the mobile terminal 100 under these conditions can generate the thread id on
behalf of the legacy mobile terminal 1502. In the event the user replies, the new message and the
legacy mobile terminal’s 1502 address (i.e., the originator address of the reply SMS address) are sent
to the chat server complex 204. B ’

[0088] In an alternate embodiment, the chat servef complex 204 does notplace tﬁe sender’s
mobile address as the SMS originator address as described in the preferred embodiment. Instead, the
chat server complex 204 uses a long code or alternatively, a short code. In this case, the SMS reply
from the legacy mobile terminal 1502 goes back to the server complex 204. Thechat server complex.
204 can de-multiplex the rﬁessages from the legacy mobile fe;minals 1502 over of codes using
vér_ious conventional techniques to bind a reply SMS to an existiﬁg thread. Ih this case, the message
broadcaster 303 in the chat server complex’s 204 can broadcast the méssagé back to all the
particibants inthe thread via the appropriate channels. For example, if anotherlegacy mobile devicé
was participating in the thread, the message broadcaster 303 could send the message via the SMS

aggregator 1501 as described above herein.
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[0089] The legacy integration rolé of fhe message broadcaster 303 can be performed at the
mobile terminal 100 instead ofin the chat server complex 204. In ;this case, the mobile terminal 100.
does not use the SMS aggregator 1501. Instead, the mobile terminal 100 could inject the SMS
directly into at least one wireless carrier network 202 for each of the targeted legacy mobile
terminal(s) 1502. ‘
[0090] Other out-of-band communication mechahisms can be used such as emalil,
Multimedia Messaging Services (MMS), or the like. In such cases, other gateway forms replace the
SMS aggregator 1501. Other delivery mechanisms may allow embedding other information in the -
reply message from the legacy terminal, further allowing the system to bind the replies to the existing.
threads.

[0091] A problem confronted by some mobile terminals 100 is loss of application context
when the user initiates another, non-chat application on the terminal 100. For example, when a user
on a mobile terminal 100 receives an incoming telephony call, the mobile terminal 100 may drop
data connection résources, suspend or halt executing the chat program, and/or otherwise disable the
chat application from communicating and fulfilling chat transactions with the chat server complex

- 204. Inthis case,r the user may shutdown the chat application when there is little perceived activity
or the chatting program may disconnect automatiéally to free up resoufces, as described above
herein. Assuch, what was once considered a valid mobile terminal 100 for chatting according to the -
systems disclosed herein may act in a manner indistinguishable from that of a legacy mobile términél A
1501. The techniques that are described above as methdds to integrate the chat environment with
legacy mobile terminals 1502 can be applied in these situations as well. The out-of-band delivery of
messages (Via SMS for example) acts as a hailing to the user. It informs the recipient that a chat
thread is in progress. The user may then choose to re-activate the chat program and resume the chat
conversation. Alternatively, if resumption is not possible or convenient, the user may still chose to
participate using the available out-of-band mechanism. In cases where the chatﬁng application has
access to the incoming out-of-band message, the chatting application on the mobile tel;minai 100
many extract the contént and place them in the chat history display. It may also allow the recipieﬁt
to reply to the sender. The reply may go back as an out-of-band messaée or it may go through the

chatting system as an outbound messagé 500 band through the chat systems disclosed herein.
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[0092] The presence status 702 represented on the mobile terminal 100 by presence status
indicators 904 and 911 describes what is referred to as availability. Availability in such contexts
indicates that a user is able to receive inbound messages 500 (and optionally the type of inbound
messages 500.) A status that indicates lack of availability in such contexts presents the fact that a
user is unable to receive inbound messages 500 (or a particular type thereof). As such, either the
system will drop messages targeting the unavailable user, or it will store the messages for some time
until the user isavailable again. For example, the system may always attempt to deliver the message
(even to legacymobile terminals 1502). Inaddition, the availability (as defined by the current art) of
legacy mobile terminals 1502 may not be determinable. Furthermore, it could be argued that the
usefulness of availability (as defined by the current art) is somewhat diminished in cases where the
mobile terminal 100 (and 1502) accompany the user the majority of time. .

[0093] The presence status 702 can implement availability as defined above. In addison, the
systems use presence status 702 and presence status indicators 904 and 911 to communicate other
information, such as message delivery type. To accomplish this, the user on the mobile terminal 100
1s presented with arepresentation of the means the system will likely use to deliver the message such
as using in-band communications over the wireless packet data or through an out-of-band method
such as SMS, email, or the like. It may also provide a repfesentation of the subset or type of the
messages that are likely be delivered. For example, an SMS-text-only representation can indicate that
- only the text portions of the message would likely be sent via SMS to the targetrecipient. As such,
any attachments (e.g., pictures) as well as any speech components of outbound messages 400 would
likely be dropped or otherwise not delivered to the target recipient. Such representation is better
suited to the mobile user. For example, it may communicate to the user the cost assoc1ated with the
delivery of the message the expected delays, and or quahty of serv1ce

[0094] _ FIGS.1 6 17 show a chat history/text editor dlsplay combma’lon in accordance w1th a
preferred embodiment of the present invention. '

[0095} FIG. 16 illustrates a terminal screen 1600 in a first display mode. In the first display
mode, the screen 1600 preeents the chat history 1602, as well as graphic user interface (GUI) controls
1604. Other information can also be presented on the screen 1600, as disclosed herein. Asshownin

the example, the chat session history 1602 that includes a seqﬁence of messages posted by
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participants in the current chat group. As described above herein, the displayed messages identify
the sender and show the posted text.

[0096] ‘ By activating the GUI controls 1604, a user can selectively place the terminal screen
1600 in second mode, as shown in FIG. 17. For example, in the preferred embodiment, the user may
select a reply to message or a compose new message option from the selection list control 1604. In
the second mode, the screen 1600 presents the chat history 1702 concurrently with a text edit area
1704. The chat history 1702 continues to be updated and can scroll on the screen while the text edit
area 1704 is presented. A text editor resident on the mobile terminal is also activated so that the
user can write one or more text messages in the edit area 1704 while simultaneously viewing the chat
history 1702 as it progresses. The GUI controls 1604 permit thet user to post the messages composed
in the text edit area 1704 to the chat session. They are then displayed in the chat history 1702 in
chronological order. Preferably, once the user sends the message using the GUI control 1604, the text
editor can be deactivated by the user to collapse the text edit area 1704 so that the text edit area 1704
1sremoved and the screen switches back automatically to the first mode. The chat history 1702 can
then be expanded to occupy the entire screen area. A

[0097] Preferably; the screen 1600 can be switched back and forth between the first and
second modes using a user-selectable area of the mobile terminal GUI, such as a button or selection
included in a pull-down menu or toolbar. However, other user-éperable switches, such as a
momentary contact switch, key pad button(s), configurable soft key(s), or the like can be used to

place the terminal display screen into either mode.

[0098] .  The functionality for the display modes illustrated in FIGS. 16-17 can be implemented
by software included in the mobile terminal, and is preferably implemented by the chat client
application. ’ |

[0099] What has been described above is merely illustrative of the application of the

principles of the present invention. Other arrangements and methods can be implemented by those
skilled in the art without départing from the spirit and scope of the present invention.

[00100] ‘What is claimed is:
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CLAIMS

1. A method of presenting a chat session on the display o fa wireless mobile unit, comprising:
showing, on the display, a chat conversation thatis progressively updated so that messages
included in the conversation scroll on the display;
providing a user-operable switch for selectively ac#vating an edit text message function; and
in response to user activation of the edit text message function via the user-operable switch,

presenting a text edit area on a portion of the display while continuing to show the chat conversasion

on another portion of the display.

2. The method of claim 1, wherein the user-operable switch is a user-selectable area of a

graphical user interface presented by the display.

3. The method of claim 1, further comprising:

providing a text edit interface that allows the user to compose a message in the text edit area

while the chat conversation progresses.

4. The method of claim 3, wherein the message is a response to the chat conversation.

5. The method of claim 1, further comprising:

providing a user-operable switch for selectively deactivating an edit text message function;

and

in response to a user deactivation of the edit text message function via the user-operable
switch, removing the text edit area and expanding the chat conversation to reoccupy the removed

text edit area of the displyay.

6. A wireless mobile unit, comprising:

a screen;
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means for displaying on the screen a chat conversation that is updated so that messages in the
conversation progressively scroll on the screen;

a user-operable switch for selectively activating a text edit area;

means, responsive to the user-operableswitch, for presenting the text edit area on a portion of

the screen while continuing to show the chat conversation on another portion of the screen.

7. The wireless mobile unit of claim 6, wherein the user-operable switch is a user-selectable

area of a graphical user interface presented on the screen.

8. The wireless mobile unit of claim 6, further comprising:

- a text editor allowing a user to compose a message in the text edit area while the chat

conversation progresses.

9. The wireless mobile unit of claim 6, wherein the message is a response to the chat .

conversation.
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Double Patenting
1. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).
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2. Claims 44-106 are provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claims 1-46 of
copending Application No. 12/028,400. Although the conflicting claims are not identical,
they are not patentably distinct from each other because for example claim 44 of the
current application is an obvious variation of claim 23 of copending Application No.
12/028,400

This is a provisional obviousness-type double patenting rejection because the
conflicting claims have not in fact been patented.

Claim Rejections - 35 USC § 102

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

4. Claims 44, 46, 50-57, 60-63, 65, 67, 72-78, 81-84, 86, 88, 92-99, 102-105, are
rejected under 35 U.S.C 102(e) as being anticipated by Jennings (US
2006/0160,522A1).

Regarding claim 44, Jennings a computer readable application embedded in a
non-transitory computer readable medium (paragraphs: 0011; 0013) and intended to
run on a client communication device, the application comprising: a network receive

module configured to progressively receive from a sender (106, fig. 1) media of a
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message transmitted over the network (fig. 1) to the communication device, a storage
module (510, fig. 5) configured to progressively store the received media of the
message in the client communication device, a render module (504, fig. 5) configured to
selectively render the media of the message on the communication device, the
rendering options for rendering the media of the message for the first time including
both: (i) progressively as the media of message is progressively received over the
network (fig. 1), (i) some time after the media was received and stored in the client
communication device (figs. 1-5; paragraphs: 0031-0035; 0025-0030).

Regarding claim Jennings discloses a client communication device, comprising:
a network receive element (502, fig. 5) configured to progressively receive from a
sender (106, fig. 1) a media of a message transmitted over a network to the client
communication device (fig. 5; paragraph: 0034), a storage element (510, fig. 5)
configured to progressively store the received media of the message on the client
device as the media is received, and a render element (504, fig. 5) configured to
selectively render the media of the message on the client communication device, the
rendering options for rendering the media of the message for the first time including
both: (i) progressively as the media of message is progressively received over the
network (fig. 1), (i) sometime after the media was received and stored in the client
communication device (figs. 1-5; paragraphs: 0031-0035; 0024-0030).

Regarding claim 86, Jennings discloses a method, comprising: progressively
receiving at a client communication device (fig. 5; paragraph: 0034) of a message from

a sender (106, fig. 5; paragraphs: 0021-0023), progressively storing the received media
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of the message on the client communication device as the media is progressively
received (fig. 5; paragraph: 0034), and selectively rendering the media of the message
on the client communication device, the rendering options for rendering the media of the
message for the first time including both: (i) progressively as the media of message is
progressively received over the network (fig. 1), (ii) sometime after the media was
received and stored in the client communication device (figs. 1-5; paragraphs: 0031-
0035; 0024-0030).

Regarding claims 46, 50-57, 60-62, 67, 71-77, 81-83, 88, 92-99, 102-104,
Jennings further teaches the following: (i) occurs sometime after the media was created
by the sender due to delay, (i) further comprises rendering the media of the message
while creation of the media of a the message by the sender is ongoing, (i) further
comprises progressively rendering the media of the message, behind the head of the
message, while the creation of media of the message by the sender is ongoing, (ii)
occurs after the entire message has been received and stored, (ii) occurs while receipt
and storage of the media message is ongoing, (ii) further comprises progressively
rendering the media of the message, behind the head of the message, while the
creation of the media of the message by the sender is ongoing, render module (504, fig.
5) is further configured to selectively transition the progressive rendering of the media of
the message from (i) to (ii), render module (504, fig. 5) is further configured to
selectively transition the progressive rendering of the media of the message from (ii) to
(i), the media of the message is time-indexed, transmit module (in 106, fig. 1)

configured to transmit messages originating at the client terminal, render module and
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transmit module to cooperate so that the client communication device running an
application may selectively engage in synchronous/asynchronous communication with a
remote communication device that sent the message (figs. 1-5; paragraphs: 0031-0035;
0024-0030).

Regarding claims 63, 84, 105, Jennings teaches: conversation comprise one or
more of the following voice, video, text, etc (abstract).

Claim Rejections - 35 USC § 103

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

6. Claims 45, 66, 87are rejected under 35 U.S.C. 103(a) as being unpatentable
over Jennings in view of Berstis et al. (US 2007/0192427A1, filed 2-16-06, hereinafter
Berstis).

Jennings differs from claim 45 in that he does not specifically disclose: (i) further
comprises progressively rendering the media of the message as the media is created
and transmitted over the network.

However, Berstis discloses ease of use feature for audio communications with
chat conferencing which teaches: (i) further comprises progressively rendering (reads
on streaming) the media of the message as the media is created and transmitted over

the network (paragraph: 0039).
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Thus, it would have been obvious to one of ordinary skill in the art at the time
invention was made to modify Jennigs' system to provide for the following: (i) further
comprises progressively rendering the media of the message as the media is created
and transmitted over the network as this arrangement would give flexibility to the user to
render the media to suite his needs as taught by Berstis.

Claims 66, 87 are rejected in the same basis as claim 45.

7. Claims 47-49, 68-70, 89-91 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Jennings.

Jennings differs from the claims 47-49 in that he does not specifically disclose:
delay is caused by latency on the network, delay is due to the sender not connected to
the network when the media of the message is created, delay is due to the sender
designating the transmission of the message sometime after the media of the message
is created.

However, it would have been obvious to one of ordinary skill in the art at the time
invention was made to modify Jennigs' system to provide for the following: delay is
caused by latency on the network, delay is due to the sender not connected to the
network when the media of the message is created, delay is due to the sender
designating the transmission of the message sometime after the media of the message
is created in order to accommodate various delay situations for while sending and
receiving messages.

Claims 68-70, 89-91 are rejected on the same basis as claims 47-49.
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8. Claims 58-59, 79-80, 10-101 and 63, 84, 105 are rejected under 35 U.S.C.
103(a) as being unpatentable over Jennings in view of Kraft et al. (US 2006/0248149A1,
hereinafter Kraft).

Jennings differ from claims 58-59, in that he does not specifically disclose:
comprising a conversation module configured to associate transmitted and received
messages sharing a common attribute into a conversation, conversation module is
further configured to string together the transmitted and received messages of in time-
index manner.

However, Kraft discloses mobile communication terminal and method which
teaches: comprising a conversation module configured to associate transmitted and
received messages sharing a common attribute (for, e,g., sent or received audio
messages) into a conversation, conversation module is further configured to string
together the transmitted and received messages of in time-index manner (fig. 8,
paragraph: 0147).

Thus, it would have been obvious to one of ordinary skill in the art at the time
invention was made to modify Jennigs' system to provide for the following: comprising a
conversation module configured to associate transmitted and received messages
sharing a common attribute into a conversation, conversation module is further
configured to string together the transmitted and received messages of in time-index
manner as this arrangement would facilitate to keep track of messages sent or received
and play them in chronological order as taught by Kraft.

Claims 79-80, 10-101 are rejected on the same basis as claims 58-59.
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9. Claims 64, 85, 106 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Jennings in view of Crouch et al. (US 2004/0207724A1, hereinafter Crouch).

Jennings differs from claims 64, 85, 106 in that he does not specifically disclose:
render module further includes one or more of the following rendering options: play, play
faster, play slower, catch up to the head of the message, etc.

However, Crouch discloses system and method for real time playback of
conference streams which teaches: render module further includes one or more of the
following rendering options: play, play faster, play slower, catch up to the head of the
message, etc (paragraph: 0032).

Thus, it would have been obvious to one of ordinary skill in the art at the
time invention was made to modify Jennigs' system to provide for the following: render
module further includes one or more of the following rendering options: play, play faster,
play slower, catch up to the head of the message, etc as this arrangement would
provide flexibility to the user render the message to suite his needs as taught by
Crouch.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MELUR RAMAKRISHNAIAH whose telephone number
is (571)272-8098. The examiner can normally be reached on 9 Hr schedule.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Curt Kuntz can be reached on (571) 272-7499. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Melur Ramakrishnaiah/
Primary Examiner, Art Unit 2614
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Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Office Action dated April 6, 2012, please amend the above-identified

patent application as follows:

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims, which begin on page 3 of this
paper.

Remarks/Arguments begin on page 15 of this paper.
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Amendments to the Specification:

Please amend paragraph [0128] of the substitute specification filed July 8, 2011 as follows:

[0128] The application 78 on each Server 16 potentially serves multiple tenants, meaning it
serves multiple Users of the system 10. The PIMB 85 of the server application 78 is therefore
significantly larger and is used to store the media payloads of multiple Users, as opposed to the
PIMB 30, which is used to store just the generated or received payloads of only a single User.
The main purpose of the Store and Stream module 84 is to receive Messages transmitted by the

Clients 12 and transmit Messages to other Clients 12. When a Client 12 transmits a message,

the message contains an identifier associated with the target recipient. In response, the

Server 16 finds a delivery route to a Client 12 associated with the intended or targeted

recipient. As Messages are received, they are stored in the PIMB 85 and transmitted to the next
Server 16 (i.e., the net “hop”) of the network layer 14 along the path to the intended recipient(s),
or to the recipient(s) directly depending on the system configuration. The archive-retriever 88 is
responsible for archiving the media payloads stored in the PIMB 85 in archive 89. As the
physical space in the PIMB 85 is exhausted, media payloads in the PIMB 85 are moved to the
archive 89, which is a mass storage device. In various embodiments, the payloads stored in the
PIMB 85 may be archived in accordance with User defined criteria and/or any known
replacement algorithm, such as first-in-first-out (FIFO) or least recently used (LRU). It should be
noted that only a single Server 16 is illustrated in Figure 1 for simplicity. It should be understood
that in actual embodiments, multiple servers or a “server farm” may be used for a network with a

large number of Users.
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The listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

1. - 106. (Cancelled)

107. (New) Computer code embedded in a non-transitory computer readable medium and
intended to run on a communication device configured to be connected to a network, the
computer code configured to:

progressively store streaming media created using the communication device, as the
streaming media is created, so that a copy of the streaming media is stored on the
communication device; and

progressively transmit, during a transmission session, the streaming media as the
streaming media is created and stored, using a transmission protocol that:

1) supports near-real-time communication so that the streaming media is delivered
in near real-time to a second communication device associated with a recipient; and

(i1) guarantees delivery of the streaming media to the second communication

device.

108. (New) The computer code of claim 107, wherein the code is further configured to
guarantee the delivery of the streaming media during the transmission session without the need

for a second transmission session.

109. (New) The computer code of claim 107, wherein the code is further configured to
guarantee the delivery of a complete copy of the streaming media by retransmitting streaming
media designated as missing and/or defective so that both the communication device and the

second communication device have identical copies of the streaming media.

110. (New) The code of claim 109, wherein the code is further configured to retransmit, in
response to requests for retransmission, the streaming media designated as missing and/or
defective, the retransmission guaranteeing delivery of the complete copy of the streaming

media to the second communication device associated with the recipient.
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111.  (New) The code of claim 107, wherein the code is further configured to transmit the
streaming media out of storage when conditions on the network are not adequate for

transmitting the streaming media as the streaming media is created.

112. (New) The code of claim 107, wherein the code is further configured to transmit the
streaming media out of storage when:

(1) the streaming media was created when the communication device was
disconnected from the network; and

(i) the communication device reconnects to the network.

113. (New) The code of claim 107, wherein the code is further configured to progressively

transmit the streaming media as fast as conditions on the network permit,

114.  (New) The code of claim 107, wherein the code is further configured to progressively
transmit the streaming media at a bit rate commensurate with the available bit rate on the

network.

115. (New) The code of claim 107, wherein the code is further configured to progressively
store incoming streaming media so that the transmitted streaming media and the incoming

streaming media may be selectively rendered on the communication device from storage.

116. (New) The code of claim 107, wherein the code is further configured to generate
retransmission requests for incoming streaming media noted as missing and/or defective at the
communication device so that a complete copy of the incoming streaming media as transmitted
is received and stored on the communication device when the retransmission requests are

satisfied.

117.  (New) The code of claim 107, wherein the code is further configured to selectively
render incoming streaming media;

1) in a near real-time rendering mode by progressively rendering the incoming
streaming media as the media is progressively received over the network; and

(i1) in a time-shifted mode by retrieving and progressively rendering the incoming

streaming media out of storage.
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118. (New) The code of claim 117, wherein the code is further configured to progressively
render the incoming streaming media in either the real-time mode or the time-shifted mode
without interfering with the progressive storage on the communication device of the incoming

or transmitted streaming media.

119. (New) The code of claim 115, wherein the code is further configured to selectively
render the transmitted streaming media and the incoming streaming media from storage when

the communication device is disconnected from the network.

120. (New) The code of claim 107, wherein the code is further configured to transmit the
streaming media in the form of outgoing messages and to receive incoming streaming media in

the form of incoming messages.

121. (New) The code of claim 120, wherein the code is further configured to thread together
the outgoing messages and the incoming messages sharing a common attribute into a

conversation.

122.  (New) The code of claim 121, wherein the common attribute comprises one of the
following;

1) a conversation name;

(i1) a conversation subject;

(iii)  the name of a participant of the conversation; or

(iv)  aname of a group of participants of the conversation.

123.  (New) The code of claim 121, wherein the conversation includes one or more of the
following types of media:

(1) voice;

(i1) text;

(iii)  photos; and

(iv)  video.

124.  (New) The code of claim 121, wherein the code is further configured to enable a user of

the communication device to participate in multiple conversations.
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125. (New) The code of claim 120, wherein the incoming messages and the outgoing

messages are each asynchronous messages.

126. (New) The code of claim 120, wherein the code is further configured to provide an
asynchronous messaging experience for the user of the communication device when the
incoming messages are received and the outgoing messages are transmitted at different times

with respect to one another.

127. (New) The code of claim 120, wherein the code is further configured to provide a
synchronous communication experience for the user of the communication device when the
incoming messages are received and the outgoing messages are transmitted at substantially the

same time with respect to one another.

128.  (New) The code of claim 107, wherein the code is further configured to transmit an
identifier associated with the recipient when transmitting the streaming media to the recipient

during the session.

129. (New) The code of claim 128, wherein the identifier is a non-IP address identifier.

130. (New) The code of claim 128, wherein the code is further configured to progressively
transmit the streaming media with the identifier during the session to a server located on the
network, the server delivering the streaming media to the recipient using the identifier to find a

delivery route over the network to the recipient.

131.  (New) The code of claim 107, wherein the code is further configured to operate the

communication device in a full-duplex communication mode.

132. (New) The code of claim 107, wherein the streaming media comprise one or more of the
following types of streaming media: voice, video, sensor data, radio signals, position or GPS

information, or any combination thereof.
133.  (New) The code of claim 107, wherein the communication device intended to run the

code comprises one of the following: a land-line phone, a wireless phone, a mobile phone, a

computer, a radio, a satellite phone, a satellite radio, a tactical radio, or a tactical phone.
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134.  (New) A method performed on a communication device configured to be connected to
a network, the method comprising;

progressively storing streaming media created using the communication device, as the
streaming media is created, so that a copy of the streaming media is stored on the
communication device; and

progressively transmitting, during a transmission session, the streaming media as the
streaming media is created and stored, using a transmission protocol that;

1) supports near-real-time communication so that the streaming media is delivered
in near real-time to a second communication device associated with a recipient; and

(i1) guarantees delivery of the streaming media to the second communication

device.

135.  (New) The method of claim 134, wherein progressively transmitting further comprises
guaranteeing the delivery of the streaming media during the transmission session without the

need for a second transmission session.

136. (New) The method of claim 134, wherein progressively transmitting further comprises
guaranteeing the delivery of a complete copy of the streaming media by retransmitting
streaming media designated as missing and/or defective so that both the communication device

and the second communication device have identical copies of the streaming media.

137.  (New) The method of claim 136, further comprising retransmitting, in response to
requests for retransmission, the streaming media designated as missing and/or defective, the
retransmission guaranteeing delivery of the complete copy of the streaming media to the

second communication device associated with the recipient.
138. (New) The method of claim 134, further comprising transmitting the streaming media
out of storage when conditions on the network are not adequate for transmitting the streaming

media as the streaming media is created.

139. (New) The method of claim 134, further comprising transmitting the streaming media

out of storage when:
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(1) the streaming media was created when the communication device was
disconnected from the network; and

(i) the communication device reconnects to the network.

140. (New) The method of claim 134, further comprising progressively transmitting the

streaming media as fast as conditions on the network permit.

141. (New) The method of claim 134, further comprising progressively transmitting the

streaming media at a bit rate commensurate with the available bit rate on the network.

142.  (New) The method of claim 134, further comprising progressively storing incoming
streaming media so that the transmitted streaming media and the incoming streaming media

may be selectively rendered on the communication device from storage.

143.  (New) The method of claim 134, further comprising generating retransmission requests
for incoming streaming media noted as missing and/or defective at the communication device
so that a complete copy of the incoming streaming media as transmitted is received and stored

on the communication device when the retransmission requests are satisfied.

144.  (New) The method of claim 134, further comprising selectively rendering incoming
streaming media;

1) in a near real-time rendering mode by progressively rendering the incoming
streaming media as the media is progressively received over the network; and

(i1) in a time-shifted mode by retrieving and progressively rendering the incoming

streaming media out of storage.

145. (New) The method of claim 144, further comprising progressively rendering the
incoming streaming media in either the real-time mode or the time-shifted mode without
interfering with the progressive storage on the communication device of the incoming or

transmitted streaming media.
146. (New) The method of claim 142, further comprising selectively rendering the

transmitted streaming media and the incoming streaming media from storage when the

communication device is disconnected from the network.
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147. (New) The method of claim 134, further comprising;
(1) creating outgoing messages from the transmitted streaming media; and

(i) receiving incoming messages of streaming media.

148. (New) The method of claim 147, further comprising threading together the outgoing

messages and the incoming messages sharing a common attribute into a conversation.

149. (New) The method of claim 148, wherein the common attribute comprises one of the
following;

(1) a conversation name;

(i1) a conversation subject;

(iii)  the name of a participant of the conversation; or

(iv)  aname of a group of participants of the conversation.

150. (New) The method of claim 148, wherein the conversation includes one or more of the
following types of media:

(1) voice;

(i1) text;

(iii))  photos; and

(iv)  video.

151. (New) The method of claim 148, further comprising enabling a user of the

communication device to participate in multiple conversations.

152.  (New) The method of claim 147, wherein the incoming messages and the outgoing

messages are each asynchronous messages.

153.  (New) The method of claim 147, further comprising providing an asynchronous
messaging experience for the user of the communication device when the incoming messages
are received and the outgoing messages are transmitted at different times with respect to one

another.
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154. (New) The method of claim 147, further comprising providing a synchronous
communication experience for the user of the communication device when the incoming
messages are received and the outgoing messages are transmitted at substantially the same time

with respect to one another.

155. (New) The method of claim 134, further comprising transmitting an identifier
associated with the recipient when transmitting the streaming media to the recipient during the

session.

156. (New) The method of claim 155, wherein the identifier is a non-IP address identifier.

157. (New) The method of claim 155, further comprising progressively transmitting the
streaming media with the identifier during the session to a server located on the network, the
server delivering the streaming media to the recipient using the identifier to find a delivery

route over the network to the recipient.

158. (New) The method of claim 134, further comprising operating the communication

device in a full-duplex communication mode.

159. (New) The method of claim 134, wherein the streaming media comprise one or more of
the following types of streaming media: voice, video, sensor data, radio signals, position or GPS

information, or any combination thereof.

160. (New) The method of claim 134, wherein the communication device for performing the
method comprises one of the following: a land-line phone, a wireless phone, a mobile phone, a

computer, a radio, a satellite phone, a satellite radio, a tactical radio, or a tactical phone.

161. (New) A communication device configured to be connected to a network, the
communication device comprising;

a storage element configured to progressively store streaming media created using the
communication device, as the streaming media is created, so that a copy of the streaming

media is stored on the communication device; and
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a transmission element configured to progressively transmit, during a transmission
session, the streaming media as the streaming media is created and stored, using a transmission
protocol that:

1) supports near-real-time communication so that the streaming media is delivered
in near real-time to a second communication device associated with a recipient; and

(i1) guarantees delivery of the streaming media to the second communication

device.

162. (New) The communication device of claim 161, wherein the transmission element is
further configured to guarantee the delivery of the streaming media during the transmission

session without the need for a second transmission session.

163. (New) The communication device of claim 161, wherein the transmission element is
further configured to guarantee the delivery of a complete copy of the streaming media by
retransmitting streaming media designated as missing and/or defective so that both the
communication device and the second communication device have identical copies of the

streaming media.

164. (New) The communication device of claim 163, wherein the transmission element is
further configured to retransmit, in response to requests for retransmission, the streaming
media designated as missing and/or defective, the retransmission guaranteeing delivery of the
complete copy of the streaming media to the second communication device associated with the

recipient.

165. (New) The communication device of claim 161, wherein the transmission element is
further configured to transmit the streaming media out of storage when conditions on the
network are not adequate for transmitting the streaming media as the streaming media is

created.

166. (New) The communication device of claim 161, wherein the transmission element is
further configured to transmit the streaming media out of storage when:

(1) the streaming media was created when the communication device was
disconnected from the network; and

(i1) the communication device reconnects to the network.
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167. (New) The communication device of claim 161, wherein the transmission element is
further configured to progressively transmit the streaming media as fast as conditions on the

network permit.

168. (New) The communication device of claim 161, wherein the transmission element is
further configured to progressively transmit the streaming media at a bit rate commensurate

with the available bit rate on the network.

169. (New) The communication device of claim 161, wherein the storage element is further
configured to progressively store incoming streaming media so that the wansmitted streaming
media and the incoming streaming media may be selectively rendered on the communication

device from storage.

170. (New) The communication device of claim 161, further comprising a retransmission
request element configured to generate retransmission requests for incoming streaming media
noted as missing and/or defective at the communication device so that a complete copy of the
incoming streaming media as transmitted is received and stored on the communication device

when the retransmission requests are satisfied.

171.  (New) The communication device of claim 161, further comprising a render element
configured to selectively render incoming streaming media:

1) in a near real-time rendering mode by progressively rendering the incoming
streaming media as the media is progressively received over the network; and

(i1) in a time-shifted mode by retrieving and progressively rendering the incoming

streaming media out of storage.

172.  (New) The communication device of claim 171, wherein the render element is further
configured to progressively render the incoming streaming media in either the real-time mode
or the time-shifted mode without interfering with the progressive storage on the

communication device of the incoming or transmitted streaming media.
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173.  (New) The communication device of claim 169, wherein the render element is further
configured to selectively render the transmitted streaming media and the incoming streaming

media from storage when the communication device is disconnected from the network.

174.  (New) The communication device of claim 161, further comprising a message element

configured to:
(1) create outgoing messages from the transmitted streaming media; and

(i) receive incoming messages from incoming streaming media.

175.  (New) The communication device of claim 174, further comprising a conversation
element configured to thread together the outgoing messages and the incoming messages

sharing a common attribute into a conversation.,

176. (New) The communication device of claim 175, wherein the common attribute
comprises one of the following:

@) a conversation name;

(i1) a conversation subject;

(iii)  the name of a participant of the conversation; or

(iv)  aname of a group of participants of the conversation.

177. (New) The communication device of claim 175, wherein the conversation includes one
or more of the following types of media:

(1) voice;

(i1) text;

(iii))  photos; and

(iv)  video.

178. (New) The communication device of claim 175, wherein the conversation element is
further configured to enable a user of the communication device to participate in multiple

conversations.

179.  (New) The communication device of claim 174, wherein the incoming messages and

the outgoing messages are each asynchronous messages.
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180. (New) The communication device of claim 174, wherein the communication device is
configured to provide an asynchronous messaging experience for the user of the
communication device when the incoming messages are received and the outgoing messages

are transmitted at different times with respect to one another.

181. (New) The communication device of claim 174, wherein the communication device is
configured to provide a synchronous communication experience for the user of the
communication device when the incoming messages are received and the outgoing messages

are transmitted at substantially the same time with respect to one another.

182. (New) The communication device of claim 161, wherein the transmission element is
further configured to transmit an identifier associated with the recipient when transmitting the

streaming media to the recipient during the session.

183. (New) The communication device of claim 182, wherein the identifier is a non-IP

address identifier.

184. (New) The communication device of claim 182, wherein the transmission element is
further configured to progressively transmit the streaming media with the identifier during the
session to a server located on the network, the server delivering the streaming media to the

recipient using the identifier to find a delivery route over the network to the recipient.

185. (New) The communication device of claim 161, wherein the communication device is

configured to operate in a full-duplex communication mode.

186. (New) The communication device of claim 161, wherein the streaming media comprise
one or more of the following types of streaming media: voice, video, sensor data, radio signals,

position or GPS information, or any combination thereof.

187. (New) The communication device of claim 161, wherein the communication device
comprises one of the following: a land-line phone, a wireless phone, a mobile phone, a computer,

a radio, a satellite phone, a satellite radio, a tactical radio, or a tactical phone.
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REMARKS

In the Office Action dated April 6, 2012, the Examiner rejected claims 44-106 on the
ground of non-statutory, obviousness type, double patenting in view of the claims of co-pending,
commonly assigned application no. 12/028,400, rejected claims 44-106 as either anticipated by
Jennings in US Publication 2006/0160522 or obvious over various combinations of Jennings and
Berstis in US Publication 2007/0192427 or Kraft in US Publication 2006/0248149. In response

thereto, claims 44-106 have been cancelled. New claims 107-187 have been added.

Amendment to the Specification
The applicants have amended paragraph [0128] of the substitute specification filed July

8, 2011. Support for the amended paragraph is provided in U.S. provisional Patent Application
60/999,619, incorporated into the subject application by reference. See specifically 3.b on page
44 of the provisional application, which describes the use of an “Identifier” of the transmission
target under the description of the “Data Flements” transmitted in messages by the Packet
Quality Manager (element 26g or “PQM” in the subject application) and the description of
“Access Servers”, which recites on page 56 of the provisional that the Access Servers “Provide
RebelVox Routing (RV Routing (finds Home Servers, Access Servers and Clients) ....”: No

new matter has been added.

The Art Rejection

The newly added claims are directed to code, a method and communication device
configured to progressively store streaming media created using the communication device, as
the streaming media is created, so that a copy of the streaming media is stored on the
communication device. The media is also progressively transmitted, during a transmission
session, as the streaming media is created and stored, using a transmission protocol that (i)
supports near-real-time communication so that the streaming media is delivered in near real-
time to a second communication device associated with a recipient and (ii) guarantees delivery
of the streaming media to the second communication device. None of the prior art references

of record, either alone or in combination, teach this combination of features.
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Should the Examiner believe that a telephone conference would expedite the prosecution

of this application, the undersigned can be reached at the telephone number set out below.

Respectfully submitted,

/James W. Rose/
James W. Rose
Reg. No. 34,239

P.O. Box 1687

Cupertino, CA 95015-1687

650-315-8401
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: KATIS et al.

Application No.: 12/037,256

Filed: February 26, 2008

Title:

AND APPARATUS

TELECOMMUNICATION AND
MULTIMEDIAMANAGEMENT METHOD

Attorney Docket No.: REBLP003

Examiner: RAMAKRISHNAIAH,
MELUR

Group: 2614

Confirmation No.: 3519

Mail Stop Amendment
Commissioner for Patents

CERTIFICATE OF EFS-WEB TRANSMISSION
I hereby certify that this correspondence is being transmitted electronically

through EFS-WEB to the Commissioner for Patents, P.O. Box 1450 Alexandria,
VA 22313-1450 on April 25, 2012.

Signed:

_ /Laura M. Dean/

Laura M. Dean

AMENDMENT A TRANSMITTAL

P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Transmitted herewith is an Amendment in the above-identified application.
The fee has been calculated as shown below.
Claims ngh.est Present Small Entity Large Entity
After Previously Ext Rate F Rate F
Amendment Paid For xia ale Tee ale e
. x30 =
Total Claims | 81 MINUS | 63 18 $540.00 x 60 = $0.00
Independent | 5 MINUS | 3 0 x 125 =$000 | x 250 =$0.00
Claims
Multiple Dependent Claim Present and Fee Not Previously Paid
Total $540.00 $0.00
X Applicant(s) believe that no (additional) Extension of Time is required; however, if it is determined

that such an extension is required, Applicant(s) hereby petition that such an extension be granted
and anthorize the Commissioner to charge the required fees for an Extension of Time under 37 CFR
1.136 to Deposit Account No. 50-4481.

X Please charge the required fees, or any additional fees required to facilitate filing the enclosed
response, to Deposit Account No. 50-4481 (Order No. REBLP003).

P.O.Box 1687
Cupertino, CA 95015-1687

Respectfully submitted,

/James W. Rose/
James W. Rose
Reg. No. 34,239
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In re application of: KATIS et al. Attorney Docket No.: REBLP003
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Filed: February 26, 2008
Group: 2614
Title: TELECOMMUNICATION AND
MULTIMEDIAMANAGEMENT METHOD Confirmation No.: 3519

AND APPARATUS
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through EFS-WEB to the Commissioner for Patents, P.O. Box 1450 Alexandria,
VA 22313-1450 on April 25, 2012.

Signed: ~ /Laura M. Dean/
Laura M. Dean

INFORMATION DISCLOSURE STATEMENT
BEFORE FINAL ACTION OR NOTICE OF ALLOWANCE
(37 CFR §§ 1.56 AND 1.97(c))

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The reference(s) identified in the attached PTO Form 1449, (copies of non-U.S.
references are attached), may be material to examination of the above-identified patent
application. Applicants identify the reference(s) in compliance with their duty of disclosure
pursuant to 37 CFR §§1.56 and 1.97. The Examiner is requested to make the identified

reference(s) of official record in this application.

This Information Disclosure Statement is not to be construed as a representation that a
search has been made, that additional information material to the examination of this application

does not exist, or that the reference(s) indeed constitutes prior art.

This Information Disclosure Statement is being filed after the mailing date of the first
Office Action on the merits, or after three months from the filing date of this application,
whichever event occurred last, but it is believed before the mailing date of either: (i) a final

action under §1.113 or (ii) a notice of allowance under §1.311, whichever occurs first.
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Accompanying this Information Disclosure Statement is the fee set forth in 37 CFR

1.17(p).

The Commissioner is hereby authorized to charge Deposit Account 50-4481 (Order No.
REBLP003) for $180.00 in payment of the Information Disclosure Statement Fee. If it is
determined that any additional fees are due, the Commissioner is hereby authorized to charge

such fees to Deposit Account 50-4481 (Order No. REBLP003).

Respectfully submitted,

/James W. Rose/
James W. Rose
Reg. No. 34,239

P.O. Box 1687

Cupertino, CA 95015-1687

650-315-8401
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Application No. Applicant(s)
12/037,256 KATIS ET AL.

Office Action Summary Examiner ArtUnit
MELUR RAMAKRISHNAIAH 2614

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions oftime may be available under the provisions 0f 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period forreply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 25 April 2012.
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
____ ;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 2138.

Disposition of Claims

5[ Claim(s) 107-187is/are pending in the application.
5a) Of the above claim(s) ______is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7)X] Claim(s) 107-187 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

10)J The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJAIl b)[JSome * ¢)[] None of:
1.[J Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. _____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) [ Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ______

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 4-25-12. 6) |:| Other: ___

U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Acti%13s?l;|mmary Part of Paper No./Mail Date 20120524
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1. This application is in condition for allowance except for the following formal
matters:

Terminal Disclaimer to overcome double patenting rejection as set forth below.

Prosecution on the merits is closed in accordance with the practice under Ex
parte Quayle, 25 USPQ 74, 453 O.G. 213, (Comm’r Pat. 1935).

A shortened statutory period for reply to this action is set to expire TWO
MONTHS from the mailing date of this letter.

Double Patenting

2. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., Inre Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and Inre Thorington, 418 F.2d 528, 163

USPQ 644 (CCPA 1969).
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

3. Claims 107-187 are rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 1-39 of U.S. Patent No. 8,180,029.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because for example independent claim 161 combined with dependent claim
169 is an obvious variation of claim 16 of U.S. Patent No. 8,180,029.

Conclusion
4. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.

--(2005/0210394A1) to Crandall et al. discloses method for providing concurrent
audio-video and audio instant messaging sessions which teaches: Methods and
systems for allowing users to participate in concurrent real-time audio or audio-video
communication sessions over the Internet, the public telephone networks, and other
networks. A user may switch among two or more conversations, and upon doing so, can

play back the conversational content that was created while the user was engaged in
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other conversations or other tasks. After playing back part or all of the new
conversational content, the user can reply with an audio or audio-video instant message
that can then be played by the other conversation participants. Temporary storage of
the conversation content (the instant messages) can occur on network servers, on the
sender's terminal or on the recipient's terminal, depending upon preferences and the
capacity of the terminal devices.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MELUR RAMAKRISHNAIAH whose telephone number
is (571)272-8098. The examiner can normally be reached on 9 Hr schedule.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Curt Kuntz can be reached on (571) 272-7499. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Melur Ramakrishnaiah/
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Primary Examiner, Art Unit 2614
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: KATIS et al.

Application No.: 12/037,256

Filed: February 26, 2008

Title:

TELECOMMUNICATION AND

MULTIMEDIAMANAGEMENT METHOD
AND APPARATUS

Attorney Docket No.: REBLP003

Examiner; RAMAKRISHNAIAH,
MELUR

Group: 2614

Confirmation No.: 3519

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

CERTIFICATE OF EFS-WEB TRANSMISSION

I hereby certify that this correspondence is being transmitted electronically
through EFS-WEB to the Commissioner for Patents, P.O. Box 1450 Alexandria,

VA 22313-1450 on June 12, 2012.

Signed:

_/Natasha L. Marciel/

Natasha L. Marciel

AMENDMENT B TRANSMITTAL

Transmitted herewith is an Amendment in the above-identified application.

The fee has been calculated as shown below.

Claims

Highest

After Previously Ere;sent [S{mtallFEntlty Iﬁaige; Entity
Amendment Paid For xia ale Tee ale e
Total Claims | 81 MINUS | 81 0 x 30 =$0.00 x 60 = $0.00
Independent | 5 MINUS | 3 0 x 125=$000 | x 250 =$0.00
Claims
Multiple Dependent Claim Present and Fee Not Previously Paid
Total $0.00 $0.00

X

Applicant(s) believe that no (additional) Extension of Time is required; however, if it is determined

that such an extension is required, Applicant(s) hereby petition that such an extension be granted
and authorize the Commissioner to charge the required fees for an Extension of Time under 37 CFR
1.136 to Deposit Account No. 50-4481.

response, to Deposit Account No. 50-4481 (Order No. REBLP003).

P.O.Box 1687
Cupertino, CA 95015-1687

Respectfully submitted,
BEYER LAW GROUP LLP

/Steve D Beyer/
Steve D Beyer
Reg. No. 31,234
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: KATIS et al. Attorney Docket No.: REBLPO003
Application No.: 12/037,256 Examiner;: RAMAKRISHNAIAH,
MELUR
Filed: February 26, 2008
Group: 2614
Title:  TELECOMMUNICATION AND
MULTIMEDIAMANAGEMENT METHOD Confirmation No.: 3519

AND APPARATUS

CERTIFICATE OF EFS-WEB TRANSMISSION

I hereby certify that this correspondence is being transmitted electronically
through EFS-WEB to the Commissioner for Patents, P.O. Box 1450 Alexandria,
VA 22313-1450 on June 12, 2012.

Signed: ~ /Natasha L. Marciel/
Natasha L. Marciel

RESPONSE TO EX PARTE QUAYLE ACTION
AMENDMENT B

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Ex Parte Quayle Office Action dated June 1, 2012, please enter the

following remarks. No amendments have been made to the claims.

Listing of the Claims — a listing of claims begins on page 2 of this paper. No amendments are

being made herein.

Remarks/Arguments begin on page 15 of this paper.
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The listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

1. - 106. (Cancelled)

107.  (Previously Presented) Computer code embedded in a non-transitory computer
readable medium and intended to run on a communication device configured to be connected
to a network, the computer code configured to;

progressively store streaming media created using the communication device, as the
streaming media is created, so that a copy of the streaming media is stored on the
communication device; and

progressively transmit, during a transmission session, the streaming media as the
streaming media is created and stored, using a transmission protocol that:

1) supports near-real-time communication so that the streaming media is delivered
in near real-time to a second communication device associated with a recipient; and

(i1) guarantees delivery of the streaming media to the second communication

device.

108.  (Previously Presented) The computer code of claim 107, wherein the code is further
configured to guarantee the delivery of the streaming media during the transmission session

without the need for a second transmission session.

109. (Previously Presented) The computer code of claim 107, wherein the code is further
configured to guarantee the delivery of a complete copy of the streaming media by
retransmitting streaming media designated as missing and/or defective so that both the
communication device and the second communication device have identical copies of the

streaming media.

110. (Previously Presented) The code of claim 109, wherein the code is further configured
to retransmit, in response to requests for retransmission, the streaming media designated as
missing and/or defective, the retransmission guaranteeing delivery of the complete copy of the

streaming media to the second communication device associated with the recipient.
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111.  (Previously Presented) The code of claim 107, wherein the code is further configured
to transmit the streaming media out of storage when conditions on the network are not

adequate for transmitting the streaming media as the streaming media is created.

112.  (Previously Presented) The code of claim 107, wherein the code is further configured
to transmit the streaming media out of storage when:

(1) the streaming media was created when the communication device was
disconnected from the network; and

(i) the communication device reconnects to the network.

113.  (Previously Presented) The code of claim 107, wherein the code is further configured

to progressively transmit the streaming media as fast as conditions on the network permit,

114.  (Previously Presented) The code of claim 107, wherein the code is further configured
to progressively transmit the streaming media at a bit rate commensurate with the available bit

rate on the network.

115.  (Previously Presented) The code of claim 107, wherein the code is further configured
to progressively store incoming streaming media so that the transmitted streaming media and
the incoming streaming media may be selectively rendered on the communication device from

storage.

116.  (Previously Presented) The code of claim 107, wherein the code is further configured
to generate retransmission requests for incoming streaming media noted as missing and/or
defective at the communication device so that a complete copy of the incoming streaming
media as transmitted is received and stored on the communication device when the

retransmission requests are satisfied.

117.  (Previously Presented) The code of claim 107, wherein the code is further configured
to selectively render incoming streaming media;

(1) in a near real-time rendering mode by progressively rendering the incoming
streaming media as the media is progressively received over the network; and

(ii) in a time-shifted mode by retrieving and progressively rendering the incoming

streaming media out of storage.
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118. (Previously Presented) The code of claim 117, wherein the code is further configured
to progressively render the incoming streaming media in either the real-time mode or the time-
shifted mode without interfering with the progressive storage on the communication device of

the incoming or transmitted streaming media.

119.  (Previously Presented) The code of claim 115, wherein the code is further configured
to selectively render the transmitted streaming media and the incoming streaming media from

storage when the communication device is disconnected from the network.

120.  (Previously Presented) The code of claim 107, wherein the code is further configured
to transmit the streaming media in the form of outgoing messages and to receive incoming

streaming media in the form of incoming messages.

121.  (Previously Presented) The code of claim 120, wherein the code is further configured
to thread together the outgoing messages and the incoming messages sharing a common

attribute into a conversation.

122.  (Previously Presented) The code of claim 121, wherein the common attribute
comprises one of the following:

(1) a conversation name;

(i1) a conversation subject;

(iii)  the name of a participant of the conversation; or

(iv)  aname of a group of participants of the conversation.

123.  (Previously Presented) The code of claim 121, wherein the conversation includes one
or more of the following types of media:

(1) voice;

(i1) text;

(iii)  photos; and

(iv)  video.

124.  (Previously Presented) The code of claim 121, wherein the code is further configured

to enable a user of the communication device to participate in multiple conversations.
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125.  (Previously Presented) The code of claim 120, wherein the incoming messages and the

outgoing messages are each asynchronous messages.

126.  (Previously Presented) The code of claim 120, wherein the code is further configured
to provide an asynchronous messaging experience for the user of the communication device
when the incoming messages are received and the outgoing messages are transmitted at

different times with respect to one another.

127.  (Previously Presented) The code of claim 120, wherein the code is further configured
to provide a synchronous communication experience for the user of the communication device
when the incoming messages are received and the outgoing messages are transmitted at

substantially the same time with respect to one another.

128.  (Previously Presented) The code of claim 107, wherein the code is further configured
to transmit an identifier associated with the recipient when transmitting the streaming media to

the recipient during the session.

129.  (Previously Presented) The code of claim 128, wherein the identifier is a non-IP

address identifier.

130.  (Previously Presented) The code of claim 128, wherein the code is further configured
to progressively transmit the streaming media with the identifier during the session to a server
located on the network, the server delivering the streaming media to the recipient using the

identifier to find a delivery route over the network to the recipient.

131.  (Previously Presented) The code of claim 107, wherein the code is further configured

to operate the communication device in a full-duplex communication mode.
132.  (Previously Presented) The code of claim 107, wherein the streaming media comprise
one or more of the following types of streaming media; voice, video, sensor data, radio signals,

position or GPS information, or any combination thereof.

133.  (Previously Presented) The code of claim 107, wherein the communication device

intended to run the code comprises one of the following: a land-line phone, a wireless phone, a
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mobile phone, a computer, a radio, a satellite phone, a satellite radio, a tactical radio, or a tactical

phone.

134.  (Previously Presented) A method performed on a communication device configured to
be connected to a network, the method comprising:

progressively storing streaming media created using the communication device, as the
streaming media is created, so that a copy of the sweaming media is stored on the
communication device; and

progressively transmitting, during a transmission session, the streaming media as the
streaming media is created and stored, using a transmission protocol that:

1) supports near-real-time communication so that the streaming media is delivered
in near real-time to a second communication device associated with a recipient; and

(i1) guarantees delivery of the streaming media to the second communication

device.

135.  (Previously Presented) The method of claim 134, wherein progressively transmitting
further comprises guaranteeing the delivery of the streaming media during the transmission

session without the need for a second transmission session.

136.  (Previously Presented) The method of claim 134, wherein progressively transmitting
further comprises guaranteeing the delivery of a complete copy of the streaming media by
retransmitting streaming media designated as missing and/or defective so that both the
communication device and the second communication device have identical copies of the

streaming media.

137.  (Previously Presented) The method of claim 136, further comprising retransmitting, in
response to requests for retransmission, the streaming media designated as missing and/or
defective, the retransmission guaranteeing delivery of the complete copy of the streaming

media to the second communication device associated with the recipient.
138.  (Previously Presented) The method of claim 134, further comprising transmitting the

streaming media out of storage when conditions on the network are not adequate for

transmitting the streaming media as the streaming media is created.
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139.  (Previously Presented) The method of claim 134, further comprising transmitting the
streaming media out of storage when:

(1) the streaming media was created when the communication device was
disconnected from the network; and

(i) the communication device reconnects to the network.

140. (Previously Presented) The method of claim 134, further comprising progressively

transmitting the streaming media as fast as conditions on the network permit.

141.  (Previously Presented) The method of claim 134, further comprising progressively
transmitting the streaming media at a bit rate commensurate with the available bit rate on the

network.

142.  (Previously Presented) The method of claim 134, further comprising progressively
storing incoming streaming media so that the transmitted streaming media and the incoming

streaming media may be selectively rendered on the communication device from storage.

143.  (Previously Presented) The method of claim 134, further comprising generating
retransmission requests for incoming streaming media noted as missing and/or defective at the
communication device so that a complete copy of the incoming streaming media as transmitted
is received and stored on the communication device when the retransmission requests are

satisfied.

144,  (Previously Presented) The method of claim 134, further comprising selectively
rendering incoming streaming media;

1) in a near real-time rendering mode by progressively rendering the incoming
streaming media as the media is progressively received over the network; and

(ii) in a time-shifted mode by retrieving and progressively rendering the incoming

streaming media out of storage.

145.  (Previously Presented) The method of claim 144, further comprising progressively
rendering the incoming streaming media in either the real-time mode or the time-shifted mode
without interfering with the progressive storage on the communication device of the incoming

or transmitted streaming media.
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146.  (Previously Presented) The method of claim 142, further comprising selectively
rendering the transmitted streaming media and the incoming streaming media from storage

when the communication device is disconnected from the network.

147.  (Previously Presented) The method of claim 134, further comprising;
1) creating outgoing messages from the transmitted streaming media; and

(i) receiving incoming messages of streaming media.

148.  (Previously Presented) The method of claim 147, further comprising threading together
the outgoing messages and the incoming messages sharing a common attribute into a

conversation.

149.  (Previously Presented) The method of claim 148, wherein the common attribute
comprises one of the following:

(1) a conversation name;

(i1) a conversation subject;

(iii)  the name of a participant of the conversation; or

(iv)  aname of a group of participants of the conversation.

150. (Previously Presented) The method of claim 148, wherein the conversation includes
one or more of the following types of media:

(1) voice;

(i1) text;

(iii))  photos; and

(iv)  video.

151. (Previously Presented) The method of claim 148, further comprising enabling a user of

the communication device to participate in multiple conversations.

152.  (Previously Presented) The method of claim 147, wherein the incoming messages and

the outgoing messages are each asynchronous messages.

153.  (Previously Presented) The method of claim 147, further comprising providing an

asynchronous messaging experience for the user of the communication device when the
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incoming messages are received and the outgoing messages are transmitted at different times

with respect to one another.

154. (Previously Presented) The method of claim 147, further comprising providing a
synchronous communication experience for the user of the communication device when the
incoming messages are received and the outgoing messages are transmitted at substantially the

same time with respect to one another.

155. (Previously Presented) The method of claim 134, further comprising transmitting an
identifier associated with the recipient when transmitting the streaming media to the recipient

during the session.

156.  (Previously Presented) The method of claim 155, wherein the identifier is a non-IP

address identifier.

157. (Previously Presented) The method of claim 155, further comprising progressively
transmitting the streaming media with the identifier during the session to a server located on
the network, the server delivering the streaming media to the recipient using the identifier to

find a delivery route over the network to the recipient.

158.  (Previously Presented) The method of claim 134, further comprising operating the

communication device in a full-duplex communication mode.

159.  (Previously Presented) The method of claim 134, wherein the streaming media comprise
one or more of the following types of streaming media; voice, video, sensor data, radio signals,

position or GPS information, or any combination thereof.

160. (Previously Presented) The method of claim 134, wherein the communication device for
performing the method comprises one of the following: a land-line phone, a wireless phone, a
mobile phone, a computer, a radio, a satellite phone, a satellite radio, a tactical radio, or a tactical

phone.

161.  (Previously Presented) A communication device configured to be connected to a

network, the communication device comprising;
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a storage element configured to progressively store streaming media created using the
communication device, as the streaming media is created, so that a copy of the streaming
media is stored on the communication device; and

a transmission element configured to progressively transmit, during a transmission
session, the streaming media as the streaming media is created and stored, using a transmission
protocol that:

1 supports near-real-time communication so that the streaming media is delivered
in near real-time to a second communication device associated with a recipient; and

(i1) guarantees delivery of the streaming media to the second communication

device.

162. (Previously Presented) The communication device of claim 161, wherein the
transmission element is further configured to guarantee the delivery of the streaming media

during the transmission session without the need for a second transmission session.

163. (Previously Presented) The communication device of claim 161, wherein the
transmission element is further configured to guarantee the delivery of a complete copy of the
streaming media by retransmitting streaming media designated as missing and/or defective so
that both the communication device and the second communication device have identical

copies of the streaming media.

164. (Previously Presented) The communication device of claim 163, wherein the
transmission element is further configured to retransmit, in response to requests for
retransmission, the streaming media designated as missing and/or defective, the retransmission
guaranteeing delivery of the complete copy of the streaming media to the second

communication device associated with the recipient.

165.  (Previously Presented) The communication device of claim 161, wherein the
transmission element is further configured to transmit the streaming media out of storage when
conditions on the network are not adequate for transmitting the streaming media as the

streaming media is created.
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166.  (Previously Presented) The communication device of claim 161, wherein the
transmission element is further configured to transmit the streaming media out of storage
when:

(1) the streaming media was created when the communication device was
disconnected from the network; and

(i) the communication device reconnects to the network.

167. (Previously Presented) The communication device of claim 161, wherein the
transmission element is further configured to progressively transmit the streaming media as fast

as conditions on the network permit.

168. (Previously Presented) The communication device of claim 161, wherein the
transmission element is further configured to progressively transmit the streaming media at a

bit rate commensurate with the available bit rate on the network.

169. (Previously Presented) The communication device of claim 161, wherein the storage
element is further configured to progressively store incoming streaming media so that the
transmitted streaming media and the incoming streaming media may be selectively rendered on

the communication device from storage.

170. (Previously Presented) The communication device of claim 161, further comprising a
retransmission request element configured to generate retransmission requests for incoming
streaming media noted as missing and/or defective at the communication device so that a
complete copy of the incoming streaming media as transmitted is received and stored on the

communication device when the retransmission requests are satisfied.

171.  (Previously Presented) The communication device of claim 161, further comprising a
render element configured to selectively render incoming streaming media:

(1) in a near real-time rendering mode by progressively rendering the incoming
streaming media as the media is progressively received over the network; and

(ii) in a time-shifted mode by retrieving and progressively rendering the incoming

streaming media out of storage.
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172.  (Previously Presented) The communication device of claim 171, wherein the render
element is further configured to progressively render the incoming streaming media in either
the real-time mode or the time-shifted mode without interfering with the progressive storage on

the communication device of the incoming or transmitted streaming media.

173.  (Previously Presented) The communication device of claim 169, wherein the render
element is further configured to selectively render the transmitted streaming media and the
incoming streaming media from storage when the communication device is disconnected from

the network.

174.  (Previously Presented) The communication device of claim 161, further comprising a
message element configured to:
(1) create outgoing messages from the transmitted streaming media; and

(i1) receive incoming messages from incoming streaming media.

175.  (Previously Presented) The communication device of claim 174, further comprising a
conversation element configured to thread together the outgoing messages and the incoming

messages sharing a common attribute into a conversation.

176.  (Previously Presented) The communication device of claim 175, wherein the common
attribute comprises one of the following:

(1) a conversation name;

(i1) a conversation subject;

(iii)  the name of a participant of the conversation; or

(iv)  aname of a group of participants of the conversation.

177.  (Previously Presented) The communication device of claim 175, wherein the
conversation includes one or more of the following types of media:

(1) voice;

(i1) text;

(iii))  photos; and

(iv)  video.
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178.  (Previously Presented) The communication device of claim 175, wherein the
conversation element is further configured to enable a user of the communication device to

participate in multiple conversations.

179.  (Previously Presented) The communication device of claim 174, wherein the incoming

messages and the outgoing messages are each asynchronous messages.

180.  (Previously Presented) The communication device of claim 174, wherein the
communication device is configured to provide an asynchronous messaging experience for the
user of the communication device when the incoming messages are received and the outgoing

messages are transmitted at different times with respect to one another.

181.  (Previously Presented) The communication device of claim 174, wherein the
communication device is configured to provide a synchronous communication experience for
the user of the communication device when the incoming messages are received and the

outgoing messages are transmitted at substantially the same time with respect to one another.

182.  (Previously Presented) The communication device of claim 161, wherein the
transmission element is further configured to transmit an identifier associated with the recipient

when transmitting the streaming media to the recipient during the session.

183.  (Previously Presented) The communication device of claim 182, wherein the identifier

i1s a non-IP address identifier.

184.  (Previously Presented) The communication device of claim 182, wherein the
transmission element is further configured to progressively transmit the streaming media with
the identifier during the session to a server located on the network, the server delivering the
streaming media to the recipient using the identifier to find a delivery route over the network to

the recipient.

185.  (Previously Presented) The communication device of claim 161, wherein the

communication device is configured to operate in a full-duplex communication mode.
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186. (Previously Presented) The communication device of claim 161, wherein the streaming
media comprise one or more of the following types of streaming media: voice, video, sensor

data, radio signals, position or GPS information, or any combination thereof.

187. (Previously Presented) The communication device of claim 161, wherein the
communication device comprises one of the following: a land-line phone, a wireless phone, a

mobile phone, a computer, a radio, a satellite phone, a satellite radio, a tactical radio, or a tactical

phone.
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REMARKS

In the Ex Parte Quayle Action dated June 1, 2012, a double patenting rejection was made
over co-assigned U.S. patent No. 8,180,029. That double patenting rejection is respectfully
traversed. In the Office Action, claim 161 (in combination with dependent claim 169) of the
application was highlighted as being an obvious variation of claim 16 of the ‘029 patent. It is
respectfully submitted that claim 161 of the present application specifically requires features of
the transmission element that are patentably distinct from any of the claims of the ‘029 patent

including (but not limited to) the requirements that the transmission element:

1) supports near-real-time communication so that the streaming
media is delivered in near real-time to a second communication device
associated with a recipient; and

(i1) guarantees delivery of the streaming media to the second
communication device,

To help highlight the differences, the table below presents claim 16 of the ‘029 patent
next to claim 161 of the present application with an effort being made to align roughly similar
claim elements. As can be seen therein, the claims have very different scopes. In view of the
foregoing, it is respectfully submitted that the double patenting rejection should be withdrawn

and that this case is now in condition for allowance.
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TABLE I

Claim 16 of the ‘029 Patent

Claim 161 of Present Application

16. A communication device, comprising:

161. A communication device configured to
be connected to a network, the communication
device comprising:

a storage element configured to
progressively and persistently store media
created on the communication device as the
media is created;

a storage element configured to
progressively store streaming media created
using the communication device, as the
streaming media is created, so that a copy of
the streaming media is stored on the
communication device; and

a network receive element configured
to progressively receive media over the
network at the communication device;

a transmission element configured to
progressively transmit the media over a
network as the media is created and
persistently stored;

a transmission element configured to
progressively transmit, during a transmission
session, the streaming media as the streaming
media is created and stored, using a
transmission protocol that:

1) supports near-real-time
communication so that the streaming media is
delivered in near real-time to a second
communication device associated with a
recipient; and

(i1) guarantees delivery of the
streaming media to the second communication
device.

the storage element further configured
to progressively and persistently store the
received media as the received media is
received over the network without having to
first render the received media; and

a rendering element configured to
provide rendering options to selectively render
the received media in both a real-time mode as
the media is received over the network and in a
time-shifted mode by retrieving and
progressively rendering the retrieved media
from persistent storage.
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Should the Examiner have any remaining questions concerning this matter, he is

respectfully requested to contact Jim Rose at (650) 315-8401 or the undersigned at (408) 255-
8001.

Respectfully submitted,
BEYER LAW GROUP LLP

/Steve D Beyer/
Steve D Beyer

Reg. No. 31,234
P.O. Box 1687

Cupertino, CA 95015-1687
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WWWw.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
76743 7590 06/26/2012
BEYER LAW GROUPLLP/VOXERIP RAMAKRISHNAIAH, MELUR
P.O. BOX 1687
Cupertino, CA 95015-1687 | ART UNIT PAPER NUMBER |
2614
DATE MAILED: 06/26/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
12/037,256 02/26/2008 Thomas E. Katis REBLP003/VOX-P003 3519

TITLE OF INVENTION: TELECOMMUNICATION AND MULTIMEDIA MANAGEMENT METHOD AND APPARATUS

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEEDUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional YES $870 $300 $0 $1170 09/26/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

[II. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-288S

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through S should be completed where
ap(fropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
ﬁapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

76743 7590 06/26/2012
BEYERLAWGROUPLLP/VOXERIP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
P.0. BOX 1687 States Postal Service with sufficient postage for first class mail in an envelope
Cupertino, CA 95015-1687 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/037,256 02/26/2008 Thomas E. Katis REBLPO003/VOX-P003 3519
TITLE OF INVENTION: TELECOMMUNICATION AND MULTIMEDIA MANAGEMENT METHOD AND APPARATUS
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEEDUE | PREV.PAIDISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $870 $300 $0 $1170 09/26/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
RAMAKRISHNAIAH, MELUR 2614 379-093010
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ) . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A checkis enclosed.
[ Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies o [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Oftice.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
12/037,256 02/26/2008 Thomas E. Katis REBLP003/VOX-P003 3519
| EXAMINER |
76743 7590 06/26/2012
BEYER LAW GROUPLLP/VOXERIP RAMAKRISHNAIAH, MELUR
P.O. BOX 1687
Cupertino, CA 95015-1687 | ART UNIT PAPER NUMBER |
2614

DATE MAILED: 06/26/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 1076 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 1076 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 35
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/037,256 KATIS ET AL
Notice of Allowability Examiner Art Unit
MELUR RAMAKRISHNAIAH 2614

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [ This communication is responsive to 6-12-12.

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on __
the restriction requirement and election have been incorporated into this action.

—

3. ] The allowed claim(s) is/are 107-187, now renumbered 1-81.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)dJ Al b)[OJ Some* c¢)[JNone of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ___
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date ____.

(b) [ including changes required by the attached Examiners Amendment / Comment or in the Office action of
Paper No./Mail Date ___ .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. ¥ Information Disclosure Statements (PTO/SB/08), 7. [0 Examiner's Amendment/Comment

Paper No./Mail Date 6-12-12
4. [ Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statement of Reasons for Allowance

of Biological Material

9.[] other ______

U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Noticsﬁllowability Part of Paper No./Mail Date 20120619




Application/Control Number: 12/037,256 Page 2
Art Unit: 2614

Allowable Subject Matter
1. The following is an examiner’s statement of reasons for allowance: This invention
pertains to telecommunications, and more particularly, to a telecommunication and
multimedia management method and apparatus that enables users to review the
messages of conversations in either a live mode or a time-shifted mode and to transition
the conversation back and forth between the two modes, participate in multiple
conversations and to archive the messages of conversations for later review or
processing.

The prior art of record in combination or alone fails to teach or suggest these
elements of independent claims 107, 134, 161in combination with other elements. For
example independent claim 107 has claim limitations such as progressively store
streaming media using the communication device, as the media stream is created, so
that a copy of the streaming media is stored on the communication device,
progressively transmit, during a transmission session, streaming media as the
streaming media is created and stored, using a transmission protocol that: (i) supports
near-real time communication so that streaming media is delivered in real-time to a
second communication device associated with a recipient, and (ii) guarantees delivery
of streaming media to the second communication device. Independent claim 134 has
similar limitation as claim 107. Independent 161 has claim limitations such as a storage
element configured to progressively store streaming media created using the
communication device, as the streaming media is created, so that a copy of the

streaming media is stored on the communication device, and a transmission element
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Application/Control Number: 12/037,256 Page 3
Art Unit: 2614

configured to progressively transmit, during a transmission session, the streaming
media as the streaming media is created and stored, using a transmission protocol that:
(i) supports near-real time communication so that streaming media is delivered in real-
time to a second communication device associated with a recipient, and (ii) guarantees
delivery of streaming media to the second communication device. For the above
reasons independent claims 107, 134, 161 and their dependent claims 108-133, 135-
160, 162-187 are allowable.

2. Claims 107-187 (now renumbered 1-81) are allowed.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MELUR RAMAKRISHNAIAH whose telephone number
is (571)272-8098. The examiner can normally be reached on 9 Hr schedule.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Curt Kuntz can be reached on (571) 272-7499. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/037,256 Page 4
Art Unit: 2614

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Melur Ramakrishnaiah/
Primary Examiner, Art Unit 2614
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Information Disclosure Applicant KATIS et al.
Statement By Applicant Filing Date February 26, 2008
Group 2614
(Use Several Sheets if Necessary) Page 1 of 1

U.S. Patent Documents

Examiner | No. | Patent No. Date Patentee Class Sub- | Filing

Initial class | Date
1. |8,121,270 02/21/12 | Katis et al. 05/16/08
2. (8,130,921 03/06/12 | Katis et al. 04/25/08
3. 18,180,029 05/05/12 | Katis et al. 02/08/08
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Foreign Patent or Published Foreign Patent Application
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Other Documents
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Initial No. | Author, Title, Place (e.g. Journal) of Publication, Date
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Examiner ) ‘ o Date Considered I
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
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BIB DATA SHEET
CONFIRMATION NO. 3519

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORN"IJE(\)I.DOCKET
12/037,256 02/26/2008 379 2614 REBLP003/VOX-P003
RULE
APPLICANTS

Thomas E. Katis, Jackson, WY;
James T. Panttaja, Healdsburg, CA,
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Issue Classification | |,55705¢ KATIS ET AL.

MELUR RAMAKRISHNAIAH 2614

ORIGINAL INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED

379 93.01 Hlo| 4 |m /11/00 ()

CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
379 88.13. 88.16 8817
O Claims renumbered in the same order as presented by applicant O CPA O T.. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 26 51 76 101 20 126 45 151 70 176
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/MELUR RAMAKRISHNAIAH/

Primary Examiner.Art Unit 2614 6-19-12 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office Part of Paper No. 20120619
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MELUR RAMAKRISHNAIAH 2614
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Total Claims Allowed:
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-288S

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through S should be completed where
ap(fropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
ﬁapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

76743 7590 06/26/2012
BEYERLAWGROUPLLP/VOXERIP Certificate of Mailing or Transmission
P.0. BOX 1687 States Postal Service with softiciont postage or it class mail i an cavelope
Cupertino, CA 95015-1687 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/037,256 02/26/2008 Thomas E. Katis REBLPO003/VOX-P003 3519
TITLE OF INVENTION: TELECOMMUNICATION AND MULTIMEDIA MANAGEMENT METHOD AND APPARATUS
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEEDUE | PREV.PAIDISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $870 $300 $0 $1170 09/26/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
RAMAKRISHNAIAH, MELUR 2614 379-093010
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

1 Beyer Law Group LLP

CFR 1.363). .
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. . ' . 2
(2) the name of a single firm (having as a member a

[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A)NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Voxer IP LLC San Francisco, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividual ﬂCorporation or other private group entity [ Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

KI Issue Fee [ A checkis enclosed.

Q Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.

K Advance Order - # of Copies 1 [JThe Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

S. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Oftice.

Authorized Signature /James W. Rose/ Date June 26, 2012

2
Typed or printed name ___ James W. Rose Registration No. 34"3 9 -

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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Electronic Patent Application Fee Transmittal

Application Number: 12037256

Filing Date: 26-Feb-2008

. . TELECOMMUNICATION AND MULTIMEDIA MANAGEMENT METHOD AND
Title of Invention:

APPARATUS
First Named Inventor/Applicant Name: Thomas E. Katis
Filer: James W. Rose/Laura Dean
Attorney Docket Number: REBLP003/VOX-P003
Filed as Small Entity
Utility under 35 USC 111 (a) Filing Fees
Description Fee Code Quantity Amount Suz_s.r;(t:)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 2501 1 870 870
Publ. Fee- early, voluntary, or normal % 1504 1 300 300




Description

Fee Code Quantity

Amount

Sub-Total in
UsD(S)

Extension-of-Time:

Miscellaneous:

Printed copy of patent - no color

8001 1

Total in USD ($)

1173
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Electronic Acknowledgement Receipt

EFS ID: 13108496
Application Number: 12037256
International Application Number:
Confirmation Number: 3519

Title of Invention:

TELECOMMUNICATION AND MULTIMEDIA MANAGEMENT METHOD AND
APPARATUS

First Named Inventor/Applicant Name:

Thomas E. Katis

Customer Number:

76743

Filer:

James W. Rose/Laura Dean

Filer Authorized By:

James W. Rose

Attorney Docket Number:

REBLP003/VOX-P003

Receipt Date: 26-JUN-2012
Filing Date: 26-FEB-2008
Time Stamp: 19:20:39

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1173

RAM confirmation Number 10458

Deposit Account 504481

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section698(Patent application and reexamination processing fees)




File Listing:

Document . .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
596230
1 Issue Fee Payment (PTO-85B) Issue_Fee-Transmittal.pdf no 1
e536c6931f2ede0224125d613f495773315¢
136b
Warnings:
Information:
33566
2 Fee Worksheet (SB06) fee-info.pdf no 2
b7ea7d665dcd613c8802c583acecfd1fb04f]
Warnings:
Information:
Total Files Size (in bytes); 629796

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Form 1449 (Modified)

Information Disclosure

Statement By Applicant

(Use Several Sheets if Necessary)

Atty Docket No. REBLP003/VOX-P003
Application No.: 12/037,256
Applicant KATIS et al.
Filing Date February 26, 2008
Group 2614

Page 1 of 1

U.S. Patent Documents

Examiner | No. | Patent No. Date Patentee Class Sub- | Filing
Initial class | Date
1.
2.
3.
4.
5.
6.
Foreign Patent or Published Foreign Patent Application
Examiner | No. | Document No. Publicati | Country or | Class |Sub- | Translation
Initial on Date | Patent Office Class |Yes |No
7.
8.
Other Documents
Examiner
Initial No. | Author, Title, Place (e.g. Journal) of Publication, Date
9, | Office Action in Chinese Application No. 2008800216649, mailed May 3, 2012
with English translation.
10. | Office Action in Chinese Application No. 2008800215538, mailed May 17, 2012
with English translation.
11. | Office Action in Chinese Application No. 2008800217251, mailed May 17, 2012
with English translation.
12. | Office Action in Chinese Application No. 2008800160450, mailed June 26, 2012
with English translation.
13.
14.
15.
Examiner Date Considered

Examiner: Initial citation considered. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant,
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: KATIS et al. Attorney Docket No.: REBLP003
Application No.: 12/037,256 Examiner: RAMAKRISHNAIAH, MELUR
Filed: February 26, 2008 Group: 2614

Title: TELECOMMUNICATION AND Confirmation No.: 3519
MULTIMEDIAMANAGEMENT METHOD

AND APPARATUS

CERTIFICATE OF EFS-WEB TRANSMISSION

I hereby certify that this correspondence is being transmitted electronically
through EFS-WEB to the Commissioner for Patents, P.O. Box 1450 Alexandria,
VA 22313-1450 on July 12, 2012.

Signed: ~ /lLaura M. Dean/
Laura M. Dean

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §§1.56 AND 1.97

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The issue fee in the above-identified patent application was paid on June 26, 2012. Under their
duty of disclosure, Applicants hereby submit copies of the cited references. Although it is discretionary at
this point, Applicants respectfully request that the Examiner consider these references and make these
references of official record in this application.

The undersigned hereby states that each item of information contained in the Information
Disclosure Statement was first cited in a communication from a foreign patent office in a counterpart
foreign application no more than three months prior to the filing of the Information Disclosure Statement.

This Information Disclosure Statement is not to be construed as arepresentation that a search has
been made, that additional information material to the examination of this application does not exist, or
that this reference indeed constitutes prior art.

If it is determined that any fees are due, the Commissioner is hereby authorized to charge such
fees to Deposit Account 50-4481 (Order No. REBLP003).

Respectfully submitted,

/James W. Rose/
James W. Rose
Registration No. 34,239
P.O. Box 1687
Cupertino, CA 95015-1687
408-255-8001
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Electronic Acknowledgement Receipt

EFS ID: 13242269
Application Number: 12037256
International Application Number:
Confirmation Number: 3519

Title of Invention:

APPARATUS

TELECOMMUNICATION AND MULTIMEDIA MANAGEMENT METHOD AND

First Named Inventor/Applicant Name:

Thomas E. Katis

Customer Number:

76743

Filer:

James W. Rose/Laura Dean

Filer Authorized By:

James W. Rose

Attorney Docket Number:

REBLP003/VOX-P003

Receipt Date: 12-JUL-2012
Filing Date: 26-FEB-2008
Time Stamp: 21:25:03

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (if appl.)
) _ 25969
1 Information Disclosure Statement (IDS) [ REBLP003_1449 Form_IDS_07 no 1
Form (SB08) _13_12.pdf
3cd552354b1365cbf4b0b3eca8e056b15d¢
227a5

Warnings:

Information:
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This is not an USPTO supplied IDS fillable form

CN_2008800216649_0OA_5_3 8013791
2 Non Patent Literature - - = no 12
12.pdf
2b4014091ce4be3d09d859d15e6642ec0b
1ccc92
Warnings:
Information:
CN_2008800215538_OA_5_17 4529351
3 Non Patent Literature - T no 15
_12_1.pdf
6d3f0e2adec7b0b45162fd478d95d00a3c0
bd10d
Warnings:
Information:
CN_2008800217251_OA_5_17 3408394
4 Non Patent Literature - T no 12
_12_1.pdf
853f78ec9ae8a571714a4228c61f8b 126865
4174
Warnings:
Information:
CN_2008800160450_OA_6_25 6618340
5 Non Patent Literature - T no 18
_12_2.pdf
60694471292f0c47ab5da%e36a3c581dc74|
190fc
Warnings:
Information:
IDS_Ti ittal_After_| F 22878
6 Transmittal Letter —Iransmittal_After_lssue_ no 1
ee.pdf
a4c5ca92346cd905d 1e35fbb20b9945840b)|
1c694
Warnings:
Information:
Total Files Size (in bytes); 22678723

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR }\TTORNEY DOCKET NO.| CONFIRMATION NO. I
12/037,256 02/26/2008 Thomas E. Katis REBLP003/VOX-P003 3519
7590 07/18/2012 l EXAMINER I
BEYER LAW GROUP LLP/VOXER IP RAMAKRISHNAIAH, MELUR
P.O. BOX 1687
Cupertino, CA 95015-1687 |  ARTUNT | PAPERNUMBER |
2614
l NOTIFICATION DATE I DELIVERY MODE |
07/18/2012 ELECTRONIC

NOTICE OF NON-COMPLIANT INFORMATION DISCLOSURE STATEMENT

An Information Disclosure Statement (IDS) filed '7 2~ in the above-identified application fails to
meet the requirements of 37 CFR 1.97(d) for the reason(s) specified below. Accordingly, the IDS will be
placed in the file, but the information referred to therein has not been considered. — g

The IDS is not compliant with 37 CFR 1.97(d) because:
U The IDS lacks a statement as specified in 37 CFR 1.97(e).
QA The IDS lacks the fee set forth in 37 CFR 1.17(p).

® The IDS was filed after the issue fee was paid. Applicant may wish to consider filing a petition to
withdraw the application from issue under 37 CFR 1.313(c) to have the IDS considered. See
MPEP 1308.

571-272-4200 or 1-888-786-0101
Application Assistance Unit
Office of Data Management

Page/(4 1

FORM PTOM327-8 (Rev. 02/08)



Form 1449 (Modified) Atty Docket No. REBLPO003
Application No.: 12/037,256
Information Disclosure Applicant KATIS et al.
Statement By A pplicant Filing Date February 26, 2008
Group 2614
(Use Several Sheets if Necessary) Page 4 of 11
U.S. Patent Documents
Examiner| No. | Patent No. Date Patentee Class | Sub- Filing
Initial class Date
IMEY 82. |6,104,757 8/15/00 Rhee 05/15/98
83. 16,233,389 5/15/01 Barton, et al. 07/30/98
84. ]6,262,994 7/17/01 Dirschedl, et al. 11/14/97
85. 6,378,035 4/23/02 Parry, et al. 04/06/99
86. |6,480,783 11/12/02 | Myr 03/17/00
87. 16,507,586 1/14/03 Satran, et al. 08/24/98
88. 16,577,599 6/10/03 Gupta, et al. 06/30/99
89. |6,580,694 6/17/03 Baker 08/16/99
90. |6,671,732 12/20/03 | Weiner 07/24/00
91. |6,717,925 4/6/04 Leppisaari, et al. 08/10/98
Change(s) aP\I"li"’s 92. 6,791,949 %B/14/04 Ryu, et al. 04/28/00
to document, 93. |6,807,578 10/19/04 | Satran, et al. 03/14/01
/S H/ 94, (6,829,473 12/7/04 Raman, et al. 12/17/02
7/3/2012 95. |6,834,039 12/21/04 | Kelly, et al. 11/27/00
96. |6,850,965 2/1/05 Allen 06/26/01
97. (6,912,544 06/28/05 | Weiner 08/31/00
98. [6,970,926 11/29/05 | Needham, et al. 10/03/00
99. 6,973,309 12/6/05 Rygula, et al. 03/14/02
100. | 6,993,009 1/31/06 Kelly, et al. 12/08/00
101. | 6,996,624 2/7/06 LeCroy, et al. 09/27/01
102. | 7,002,913 2/21/06 Huang, et al. 01/18/01
103. | 7,117,521 10/3/06 Puthiyedath 08/31/01
104. | 7,139,371 11/21/06 | McElvaney 12/13/05
105. | 7,171,491 1/30/07 O'Toole, et al. 05/24/01
106. | 7,187,941 3/6/07 Siegel 11/14/02
i 107. | 7,218,709 #4404 | Garg, et al. May 15, 2po7 12/22/03
v 108. | 7,233,589 6/19/07 Tanigawa, et al. 08/30/02
Examiner o Ramakrishnaiahy Date Considered 09/16/2010

Examiner: Initial citation considered. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant.
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Form 1449 (Modified) Atty Docket No. REBLPO003
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The projected patent number and issue date are specified above.
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(application filed on or after May 29, 2000)

The Patent Term Adjustment is 1206 day(s). Any patent to issue from the above-identified application will
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If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.
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Retrieval (PAIR) WEB site (http://pair.uspto.gov).
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Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
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(ODM) at (571)-272-4200.
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Matthew J. Ranney, Oakland, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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12/037,256 02/26/2008 Thomas E. Katis REBLP003/VOX-P003 156347

I certity, in accordance with 37 CFR 1.4(d)(4), that  am one of the signatories making the entity status change.

Signature Name Registration #

/James W Rose/ James Rose 34239

708



	76743_12037256_07-08-2011_Specification
	76743_12037256_07-08-2011_Fee Worksheet (SB06)
	76743_12037256_07-08-2011_Electronic Filing System Acknowledgment Receipt
	76743_12037256_07-08-2011_Transmittal Letter
	76743_12037256_07-08-2011_Fee Worksheet (SB06)
	76743_12037256_11-16-2011_Information Disclosure Statement (IDS) Form (SB08)
	76743_12037256_11-16-2011_Electronic Filing System Acknowledgment Receipt
	76743_12037256_11-16-2011_Transmittal Letter
	76743_12037256_01-11-2012_Information Disclosure Statement (IDS) Form (SB08)
	76743_12037256_01-11-2012_Electronic Filing System Acknowledgment Receipt
	76743_12037256_01-11-2012_Transmittal Letter
	76743_12037256_02-10-2012_Information Disclosure Statement (IDS) Form (SB08)
	76743_12037256_02-10-2012_Electronic Filing System Acknowledgment Receipt
	76743_12037256_02-10-2012_Transmittal Letter
	76743_12037256_03-26-2012_Information Disclosure Statement (IDS) Form (SB08)
	76743_12037256_03-26-2012_Foreign Reference
	76743_12037256_03-26-2012_Electronic Filing System Acknowledgment Receipt
	76743_12037256_03-26-2012_Transmittal Letter
	76743_12037256_04-06-2012_Non-Final Rejection
	76743_12037256_04-06-2012_List of references cited by examiner
	76743_12037256_04-06-2012_List of References cited by applicant and considered by examiner
	76743_12037256_04-06-2012_List of References cited by applicant and considered by examiner
	76743_12037256_04-06-2012_List of References cited by applicant and considered by examiner
	76743_12037256_04-06-2012_List of References cited by applicant and considered by examiner
	76743_12037256_04-06-2012_List of References cited by applicant and considered by examiner
	76743_12037256_04-06-2012_List of References cited by applicant and considered by examiner
	76743_12037256_04-06-2012_List of References cited by applicant and considered by examiner
	76743_12037256_04-06-2012_Search information including classification, databases and other search related notes
	76743_12037256_04-06-2012_List of References cited by applicant and considered by examiner
	76743_12037256_04-06-2012_Index of Claims
	76743_12037256_04-06-2012_Bibliographic Data Sheet
	76743_12037256_04-06-2012_List of References cited by applicant and considered by examiner
	76743_12037256_04-25-2012_Amendment/Request for Reconsideration-After Non-Final Rejection
	76743_12037256_04-25-2012_Specification
	76743_12037256_04-25-2012_Claims
	76743_12037256_04-25-2012_Applicant Arguments/Remarks Made in an Amendment
	76743_12037256_04-25-2012_Fee Worksheet (SB06)
	76743_12037256_04-25-2012_Electronic Filing System Acknowledgment Receipt
	76743_12037256_04-25-2012_Information Disclosure Statement (IDS) Form (SB08)
	76743_12037256_04-25-2012_Transmittal Letter
	76743_12037256_04-25-2012_Transmittal Letter
	76743_12037256_04-25-2012_Fee Worksheet (SB06)
	76743_12037256_06-01-2012_Ex Parte Quayle Action
	76743_12037256_06-01-2012_List of references cited by examiner
	76743_12037256_06-01-2012_Search information including classification, databases and other search related notes
	76743_12037256_06-01-2012_List of References cited by applicant and considered by examiner
	76743_12037256_06-01-2012_Index of Claims
	76743_12037256_06-01-2012_Bibliographic Data Sheet
	76743_12037256_06-12-2012_Information Disclosure Statement (IDS) Form (SB08)
	76743_12037256_06-12-2012_Transmittal Letter
	76743_12037256_06-12-2012_Response after Ex Parte Quayle Action
	76743_12037256_06-12-2012_Claims
	76743_12037256_06-12-2012_Applicant Arguments/Remarks Made in an Amendment
	76743_12037256_06-12-2012_Fee Worksheet (SB06)
	76743_12037256_06-12-2012_Electronic Filing System Acknowledgment Receipt
	76743_12037256_06-12-2012_Transmittal Letter
	76743_12037256_06-12-2012_Fee Worksheet (SB06)
	76743_12037256_06-26-2012_Notice of Allowance and Fees Due (PTOL-85)
	76743_12037256_06-26-2012_List of References cited by applicant and considered by examiner
	76743_12037256_06-26-2012_Examiner's search strategy and results
	76743_12037256_06-26-2012_Bibliographic Data Sheet
	76743_12037256_06-26-2012_Issue Information including classification, examiner, name, claim, renumbering, etc.
	76743_12037256_06-26-2012_Index of Claims
	76743_12037256_06-26-2012_Search information including classification, databases and other search related notes
	76743_12037256_06-26-2012_Issue Fee Payment (PTO-85B)
	76743_12037256_06-26-2012_Fee Worksheet (SB06)
	76743_12037256_06-26-2012_Electronic Filing System Acknowledgment Receipt
	76743_12037256_07-12-2012_Information Disclosure Statement (IDS) Form (SB08)
	76743_12037256_07-12-2012_Transmittal Letter
	76743_12037256_07-12-2012_Electronic Filing System Acknowledgment Receipt
	76743_12037256_07-18-2012_Miscellaneous Communication to Applicant - No Action Count
	76743_12037256_07-18-2012_List of References cited by applicant and considered by examiner
	76743_12037256_07-25-2012_Issue Notification
	76743_12037256_02-01-2024_Notification of loss of entitlement to small entity status via PC



