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TECHNICAL FIELD OF THE INVENTION
This invention is related in general to the field of
telecommunications. More particularly, the invention is
related to system and method to internetwork
10 telecommunication networks of different protocols.
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BACKGROUND OF THE INVENTION
In the short span of five years, the Internet has

changed inter-personal and inter-organizational
communication. This phenomenon is largely the result of
an open control language of protocol, the Internet
Protocol (IP). The introduction of new control

vocabularies and syntax, such as the Hypertext Transfer

Protocol (HTTP), expanded the Internet into the World
Wide Web (WWW), a multimedia communications distribution
network with any-to-any connectivity. Other

manifestations or generations of IP are evolving, which
will have equally profound impact, such as one that is
transforming the public switched telephone network

(PSTN) .
The command and control of the PSTN is built around

a connection-oriented class structure. Call processing
is completed by a complex array of switches, processors,

and control networks, such as the Signaling System 7 or

SS87. The PSTN is built on a class structure of
specialized devices that perform single-purpose
functions. For example, a Class 5 switch provides local

access and call waiting; a Class 4 switch provides long
distance, toll calls, and billing. Connectivity is also

connection-oriented, where two devices must establish a

discrete, deterministic connection or voice channel
before communication can begin. The voice channel also
must remain in place for the duration of the call. The

PSTN is also a hierarchical one-to-many network that may
result in traffic congestion, or blocking, thus creating
the need for centralized control to proactively re-route
the traffic. New service and feature development on this
complex network is time consuming and strenuous,
requiring 12-18 months of development. Service providers

are spending billions of dollars annually to support this
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specialized infrastructure, as margin continues to erode
and new development has stagnated.

The expanding interest in IP telephony has been
driven by the opportunity to reduce network costs. IpP-
based communication is both classless and connectionless.
IP networks deconstruct the class-based switch hierarchy
into a powerful, any-to-any, class-independent network of
packet transfer devices. Every packet of information

carries all the necessary control information to

"connect" the originating device to the destination
device using only the needed resources. The convergence
of transport and access networks, increased resource
utilization through packet switching, and favorable

regulatory conditions have propelled IP telephony to the
top of many competitive service providers' network
agenda. While technology cost reduction is still
important, the competitive service providers have learned

to focus on service differentiation in order to sustain

competitive advantage. Service differentiation occurs at
a high level than network interconnection. It requires
transparent bridging of the media, control and

application layers between IN (Intelligent Network) and

IP networks.
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SUMMARY OF THE INVENTION

Accordingly, a need has arisen for a device that is
able to seamlessly internetwork networks using different
signaling and transport protocols. The softswitch of the
present invention allows service providers to
interconnect intelligent control and signaling systems

between networks, so that new flexible, open services can

be created, and integrated to generate new revenue
sources.

In an embodiment of the present invention, a
softswitch interconnecting networks of different

transport protocols is provided. The softswitch includes
a signaling agent coupled to the networks and operable to
receive incoming signaling messages, translate the
incoming signaling messages to a call model event, and
route the call model event. The softswitch further
includes a call agent in communication with the signaling
agent and operable to receive the call model event,
request outgoing resources for establishing data
sessions, generate outgoing signaling messages, and send
the outgoing éignaling messages to the signaling agent.
The signaling agent then terminates the data sessions on
the requested outgoing resources.

In another embodiment of the present invention, a
method of internetworking between networks of different
transport protocols is provided. The method includes the
steps of receiving signaling messages from a signaling
network, translating the signaling messages into call
events, and processing the call events. The method
further includes requesting outgoing resources for
establishing data sessions with devices coupled to a
transport network, and terminating the data sessions on
the requested outgoing resources.

In yet another embodiment of the present invention,

a softswitch interconnecting networks of different
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transport and signaling protocols is provided. The
softswitch includes a signaling agent coupled to the
networks and operable to receive incoming signaling
messages, translate the incoming signaling messages to a
call event, and route the call event. The softswitch
further includes a call agent in communication with the
signaling agent and operable to receive the call event,
verify the wvalidity of incoming circuits of inbound
calls, and generate a request for an outgoing resources
for establishing data sessions. The softswitch also
includes a network directory server in communication with
the call agent and operable to receive the request for an
outgoing resource, and provide information on the
outgoing resource. The softswitch also includes a
network gateway agent operable to receive a request to
establish a data session on the selected outgoing
resource, and set up an open session. The call agent is
operable to terminate the data sessions on the requested
outgoing resources, and generate a call detail record in

response to disconnecting the data session.
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BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention,
reference may be made to the accompanying drawings, in
which:

FIGURE 1 is a block diagram of a network topology
based on the softswitch of the present invention;

FIGURE 2 is a block diagram illustrating the present
Internet telephony network architecture;

FIGURE 3 1is a block diagram of the Internet
telephony network architecture using the softswitch of
the present invention;

FIGURE 4 is a simplified top-level block diagram of
an embodiment of the softswitch constructed according to
the teaching of the present invention;

FIGURE 5 is a more detailed block diagram of an
embodiment of the softswitch constructed according to the
teaching of the present invention;

FIGURE 6 is a simplified internal call flow diagram
of an embodiment of the softswitch constructed according
to the teaching of the present invention;

FIGURES 7-13 are call flow diagrams illustrating the
operations of the call logic control subsystem of the
present invention;

FIGURE 14 is a logic diagram of the operations of a
protocol-independent logic engine for processing call
events; and

FIGURE 15 is a more detailed logic diagram of the
operations of the protocol-independent logic engine for

processing call events.
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DETAILED DESCRIPTION OF THE INVENTION
FIGURE 1 is a block diagram of a network topology 5

based on the softswitch of the present invention.
Network topology 5 includes several interconnected
softswitches (8S) 10, 12 and 14, each of which
interconnect several media switches 16. The

communication between the softswitches may be through the

use of ISUP+ (ISDN wuser part+), which is based on
International Telecommunications Union (ITU) broadband
ISDN user part (B-ISUP). Media switches 16 interconnect

various network media, such as PSTN (public switched
telephone network) 18, IP (Internet Protocol) 20, MGCP,
and others thus enabling the transport of calls or
sessions across different network domains. For example,
a call may originate on a PSTN 18 and be routed to a
media switch 16 wvia the SS7 network. Depending on the
session transaction, features may be added to the call
session, such as bandwidth allocation (compression) or
security (encryption), or virtual private network
(authentication) . The call or session may then be
transported across another media network, such as an IP
network, for completion on another media switch across

town, across the country, or in another part of the

world. The softswitch configuration controls the end-to-
end transport of the call through integration of the
network intelligence between the two media switches. The

call session may then be converted back to a PSTN network
for termination at a remote branch office. In this way,
service portability is enabled. The services can be
distributed to any device anywhere in the network over
different media without the limitations of a CLASS-based
network topology.

FIGURE 2 is a block diagram illustrating the present
Internet telephony network architecture 30. In today's

Internet telephony network 30, broadband Internet service

10
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providers 32 and 34, and Internet service providers (ISP)
36 installed high bandwidth access pipes from the
Internet 38 to the users 40. Today's technology utilizes
a number of different transport mechanisms to accomplish
this link to the Internet, including cable modem 42, DSL
modem 44, router 46, and dial-up access (not explicitly
shown) . These modems translate Internet traffic between
the desktop (TCP/IP port) and the transport medium
(cable, DSL, T1).

The telephony interfaces on the modems are supported
by the ISP with interconnect to the PSTN. As a result,
these 1ISPs are known as competitive local exchange
carriers or CLECs. The only entity that can provide
telephony services to users 40 are the ISP/CLEC provider
that installed and own the modems. The users are charged
separated for each provided service. For example,
Internet TCP/IP access is charged separately from
telephony services, which is also charged separately from
cable video services.

The users in this scenario are also forced to make a
technology decision for his telephony services. For
example, if a user subscribes to a cable ISP, he cannot
take his telephony service equipment and change over to a
DSL ISP provider. The current technology does not
provide the user to have geographic portability or fully
take advantage of the flexibility of the Internet.

FIGURE 3 1is a block diagram of the Internet
telephony network architecture 50 using an Internet-based
softswitch 52 of the present invention. Softswitch 52
functions as an Internet central office that provide
traditional central office functions and capabilities to
the Internet user community. Therefore, any IP-enabled
user 40 has access to telephony services, without regard
to the underlying transport technology. Users 40 are

coupled to the Internet central office via a residential

11
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service gateway 56. Residential service gateway 56
provides proxy server, TCP/IP hub, firewall, residential
gateway, and residential service client software
functionality. The proxy server function allows the user
to only require one IP address from the ISP for multiple
devices and improves performance for a group of users.
The TCP/IP hub function allows for connectivity from one
to multiple TCP/IP devices. The firewall function
protects the customer devices from fraudulent access
originating in the Internet. The residential gateway
functions convert the analog telephony services from the
user into TCP/IP for transport through the Internet.
Additionally, the Internet central office is operable to
control and communicate with residential service gateway
client software 56 for call state control. The
residential service client software is a companion client
application to the Internet central office. This client
allows the user (telephony subscriber) to solicit or
initiate service from the Internet central office. This
client provides a secure, encrypted dialog between the
Internet central office and the user's client for call
control (registration, addressing and supervision) .
Another feature of the residential service client
software is that user's service profiles may be uploaded
or downloaded to a database in the residential service
gateway through a local area network (LAN), serial port,
smart card, or an infra-red interface into a third party
application and device. This functionality allows the
user to be fully mobile by connecting to any residential
service gateway, download their profile into the
residential service gateway, and personalize it.
Residential service gateway 56 may be a stand-alone
hardware/software combination equipment or be in the form
of a software application running on a user's personal

computer. As a software application, it has the added

12
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advantage of being downloadable and run locally on the
user's computers.

The Internet central office implemented with
softswitch 52 allows the establishment of CLECs on the
Internet. Users who own residential service gateway
equipment or software can subscribe to telephony services
directly from the Internet central office-enabled CLEC.
The customer's ISP transports this service as though it
were normal IP traffic. The Internet central office and
residential service gateway interoperate at the IP level
and are therefore compatible with any IP transport
medium. The Internet central office can switch telephony
traffic from one Internet-based residential service
gateway to another, or connect calls between the PSTN and
an Internet-based residential service gateway customer.
A subscriber may relocate his/her residential service
gateway, or transfer his/her profile to another
geographical location, and his/her telephone number and
services will follow to any location in the world without
the need for traditional number portability systems.
Internet central office service is completely (carrier,
service, and geographic) portable.

Upon initialization, residential service gateway 56
is assigned an IP address from the ISP. Residential
service gateway 56 then automatically 1locates the
Internet central office on the Internet. Residential
service gateway 56 then registers with an existing
account or i1s directed to an automated provisioning
system to establish new services. New service
provisioning may allow the user to port his/her existing
telephone number, or select an area code for a serving
city where he/she desires service to be established.

Station identifiers or telephone numbers are a
function of the Internet central office's point of

presence. For example, if an Internet central office

13
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were interconnected to city A PSTN, it may offer city A
telephone numbers to its subscribers regardless of the
geographical location of the customer's residential
service gateway. Calls that originate and terminate to
and from Internet central offices can be considered
within the network and thus know no limit to the calling
area. Such a configuration would motivate flat rate
pricing.

It may be seen that the residential service gateway
includes network registration, call control/supervision,
subscriber services, client security, and user profile
database functionalities.

Internet central office providers may negotiate
first tier interconnect agreements with the broadband
ISPs to provide a higher quality of service. An Internet
central office may also interconnect to another Internet
central office using a managed IP network to maintain a
high quality of service.

Therefore, by adopting the network topology shown in
FIGURE 3, a number of advantages are obtained. The
Internet telephony market is opened to competition and
allows for cost reduction of telephony services. The
Internet central office and residential service gateway
interoperate using any broadband Internet technology so
that service is portable from one transport to another.
The user's telephone service becomes geographically and
service portable to any location. The Internet central
office allows existing CLECs to extend the reach of their
telephony network into the broadband wuser's premise
without investment in Dbroadband technology. This
technology also eliminates the need for unbundling the
broadband ISP to telephony carriers. Flat rate calling
service plans become available for calls that stay within

the Internet central office network. Furthermore, the

14
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Internet graphical user interfaces can be leveraged to
automatically provision services.

FIGURE 4 is a simplified top-level block diagram of
an embodiment of the softswitch 100 constructed according
to the teaching of the present invention. Softswitch 100
is based on the session layer of the OSI model. The
session layer is where the network intelligence resides,
not at the transport or application layers. The network
structure for telecommunications is evolving to have
three distinct functional layers: access 102, control
104, and services 106. Access layer 102 is responsible
for media transport of calls and sessions, and includes
PSTN, packet (IP) network 110, wireless 112, CATV
(community antenna television) 114, etc. Control layer
104 is responsible for controlling the elements of the
access level and operating in concert with the service
level as calls or sessions reguire interaction with
services available in the network. Services layer 106 is
responsible for defining the services through databases
and service logic. Examples of services are wunified
messaging 116, operator services 118, local number
portability 120, call center 122, network management 124,
toll call services 126, virtual private network (VPN)
128, specialized routing (time-of-day, «calling party
area, etc.), unified messaging, etc. It may be seen that
softswitch 100 resides in control layer 104.

Softswitch 100 is preferably built on open protocols
to set-up and control media sessions, i.e. any
combination of voice, data and video flows. Some open
protocols used by the media switches 130 are IPDC (IP
device control protocol), MGCP (media gateway control
protocol), and SGCP (simple gateway control protocol).
Softswitch 100 includes six main functional components:

signaling agent 108, call agent 110, resource manager

15
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112, network directory server 114, network gateway 116,
and network management 118.

With reference to FIGURE 5, signaling agent 138
communicates with call agent 140 and access network 102,
such as media switch 130, 887 network, and SIP (session
initiation protocol) end users. Signaling agent 138
translates incoming signaling messages to the appropriate
call model event to be sent to call agent 140. The role
of signaling agent 138 is to receive any type of access
protocol, communicate with call agent 140, and to
terminate the call to the appropriate network using the
applicable protocol as instructed by call agent 140. For
example, signaling agent 138 may receive an SS7 IAM and
be able to terminate the call to an IP network user. To
call agent 140, events from signaling agent 138 appear as
if it 1is just another client/server that is capable of
originating and terminating sessions.

signaling agent 138 is operable to support standard
MTP and physical level interfaces as regquired by the
networks. The processing of the S8SS7/C7 interfaces are
handled within signaling agent 138. The session or call
processing protocol on signaling agent 138 is session
initiation protocol (SIP). By utilizing a native packet-
switch control protocol out of the edge element,
signaling agent 138 are able to represent the control of
the media switch packet capabilities in native form.
Thus, capabilities and interaction of call agent 140 and
signaling agent 138 are not constrained to a legacy
interface as the packet-switched network and services
continue to evolve. A number of existing IP telephony
products are controlled or interoperate with the H.323
protocol. The softswitch provides interoperability
between H.323 and SIP. H.323 can remain configured in
access networks, grouping together several devices into
domains. The softswitch adds the extensibility found in

16
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SIP protocols to provide simplified interaction with the
call session engine, which in turn interacts with the
policy/directory server and feature application servers.
In this way, investments in H.323 are protected without
compromising future development brought about by new
service applications. Multi-network datagram
transmission protocol (MDTP) is an application level
protocol designed to provide a fault-tolerant, real-time
reliable data transfer between endpoints communicating
over an IP network. It is used to provide call control
and signaling for Internet telephony. It is scalable to
support different signaling transport requirements based
on the different interfaces to the telephony network.

Call agent 140 is responsible for managing the end-
to-end control of the sessions or calls between packet-
switched elements. As a central element in the
architecture, call agent 140 1is a focal point of access
to intelligent services as required by the sessions under
its control. Billing data consolidation of services
provided and entities involved in the call will be
performed in call agent 140. Interworking and
translation for the SS7/C7 events to SIP and the
implemented gateway control protocol will be performed
with the relevant state data maintained in call agent
140. The media switch chosen for any particular
implementation of the softswitch is dependent upon the
transport requirements of the service provider's network.
The control of the media switch has the following minimum
criteria for interworking with the softswitch: open
gateway control protocol of MGCP, registration of
configured ports through the gateway control protocol,
SNMP (simple network management protocol) trap support,
web-based configuration mechanism, minimum of E1/T1
support on circuit-switched connectivity. The above

attributes allows signaling agent 138 the capability to
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manage the circuit-switched ports on one or more media
switches. The limit of the ports managed will depend on
the density of ports in each media switch and the
hardware configuration of the signaling agent. The
packet-switched interface of the media switch is directed
by the gateway control protocol. This control allows the
RTP or other streams to be connected between the media
gateway and the other media devices as directed by the
signaling agent.

The IP device control (IPDC) protocol is used

between the media gateway controller call agent 140 and
the media gateway. It is used to provide connection
control, media control, and signaling transport. In
order to support different service provider media
gateways, the softswitch supports MGCP and IPDC to
communicate and control the media gateway.
Call agent 140 provides the raw data to the service
providers down stream billing systems for call detail
records (CDR), and other billing functions. The raw data
can be customized per interface.

The main responsibility of resource manager 142 is
to validate the incoming circuit, and to provide resource
availability information for the outgoing call from the
media switch. Resource manager 142 is responsible for
maintaining circuit state and relative information, for
all circuit-switched entities on the media switches. In
addition, resource manager 142 is responsible for
managing wvirtual ports (DSP, echo cancellers) on the
media switch, depending on the media switch
implementation. Also, resource manager 142 1is operable
to determine aggregated bandwidth allocation on the media
switch. ‘

Network directory server 144 is responsible for
managing user profiles, such as access authorization,

call barring, dial plan, etc. and providing routing

18
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instruction for local and external (local number
portability, 1-800) calls. Network directory server 144
is also operable to provide address vresolution and
translation, and accessing subscriber services (special
tones and treatments) by sending requests to network
functions element 152 and subscriber services element

150. Network directory server 144 also handles scripts
by accepting, acting, and distribution to correct
destinations. Network directory server 144 is accessed

by call agent 140 to receive routing instructions.
Network directory server 144 may reside on the same
platform as call agent 140 or may be distributed.
Network directory server 144 may also provide enhanced
routing function, such as time-of-day zrouting, percent
allocation routing, dial plan, route choice, etc.

Network gateway 146 is responsible for
interconnecting the softswitch network to an external
network. Call agent 140 accesses network gateway 146 to
determine a location of a user and he/her privileges in
order to route the call to the external network. For
example, if a user is not within the softswitch domain,
call agent 140 is prompted by network directory servers
144 to request instructions from network gateway 146. At
this point, call agent 140 requests instructions on where
to route the call, different rate structures associated
with the call, and determine if the external network is
willing to accept the call. If all conditions are
satisfied the external network gateway will provide
network gateway 146 with routing instructions.

Network management 148 is responsible for
provisioning, monitoring, alarm generation, performance
and trouble shooting management, reporting, system
maintenance and administration, configuration management.
The wvarious control elements reside in an IP network.

They utilize SNMP and remote monitoring (RMON) agents to
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collect, store, trap, and monitor data/trends on network
utilization, performance, availability, etc. This
information is combined with configuration attributes

from each device into a user-friendly, browser-enabled

network management interface, using HTML. In this way,
users have control, administrative, and monitoring
capability from anywhere in the network. This format

allows for integration with other web-enabled network
management systems and provides the ability to push
service administration to customers without compromising
operational integrity of the production network.

FIGURE 6 is a more detailed block diagram of an
embodiment of the softswitch 100 constructed accoxrding to
the teaching of the present invention. Signaling agent
138 of softswitch 100 includes a virtual signal interface
(VSI) 160, which provides an interface to call agent 140.
Signaling agent 138 includes a number of signaling agents
162-164 operable to interface with 887 interface, SIP
devices or interface, H.323 devices or interface, Q.931
interfaces and devices, and others. Each signaling agent
includes a respective logic control 166-168 executing
logic control program, filter processor 170-172, and
codecs (coders/decoders) 174-176. Codecs are specialized
communication modules. Network gateway 146 includes
gateway agents 180 for interfacing with MGCP media
gateway switch, IPDC media gateway switch, etc. Each
gateway agent 180 each also includes a logic control 182
executing a logic control program, a filter processor
183, and a codec 184. Network gateway 146 further
includes a virtual media gateway interface (VMI) 186 for
interfacing with call agent 140.

Call agent 140 includes event codecs 190 for
interfacing with network directory server 144, signaling
agent 138, and network gateway 146. Call agent further

includes a logic control 193 executing call logic control
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programs, and filters 192 and 194. Logic controls 166-
168 and 182 and call logic control 193 make up logic
engine 195. Logic engine 195 is a protocol-independent,
data-configurable, multi-threaded state machine
procesgor. The details of logic engine 195 are set forth
below with reference to FIGURES 14 and 15. Call agent
140 also communicates with a billing sub-system 196,
which stores CDRs and other billing information in a
billing server 198. Network directory server 144
includes a network directory service 200 and a virtual
data interface (VDI) 201. Virtual data interface 201
interfaces with call agent 140. Network directory

service 200 accesses in-memory tables 202, which store

user profiles, routing instructions, addresses, and
subscriber services. Network directory sexrvice 200
further accesses external data servers 203. Network

directory service 200 also communicates with resource
manager 142 and network management 148. Network
management 148 includes OA&M (operations, administration
and maintenance) sub-system, which communicates with an
HTML server 206 and a web-based OA&M database 207.

It may be seen that call agent 140 interfaces with
virtual signal interface 160, wvirtual media gateway
interface 186, and virtual data interface 201. Signaling
events are received through VSI 160 and the specific
protocol events are normalized. The key to routing

messages between logic control programs is the message

type (call set up, disconnect, etc.) and subsystem type
(887, sS1IP). The normalized signaling event 1is sent to
call agent 140 for processing. Assuming proper message

formatting, a route is selected, the media gateway agent
is contacted, the call is terminated through the media
gateway agent and the call control processing is complete
until one of the calling parties terminates the call.

21



10

15

20

25

30

35

ATTORNEY DOCKET NUMBER PATENT APPLICATION
065968.0104

19

During the course of processing the event the message

goes through the following stages:

1.
2.

A normalized message is received from the VSI.
The data contained in the message goes through
basic wvalidation to confirm that the contents
have not been modified or lost. The call is
abandoned if the data is invalid.

The inbound circuit is queried, through the
VDI, to confirm the call is being processed
from a circuit in a valid state. This is to
prevent processing a call from a circuit that
has been administratively locked or through
fault management that has been disabled.

Query the VDI to select a route for the call
based on the called number, which may be a 887

circuit or an IP address for SIP.

For a successful route, contact the media
gateway agent and open a session. Send a
CallSetup message to the VSI. If the route

failed, play an announcement and abandon the
call.

Upon receipt of the alert message from the VST,
the media gateway agent is updated to add the
termination leg to the existing call session.
The alert message is sent to the VSI.

Upon receipt of the answer message from the
VSI, the media gateway agent is updated to cut
the voice path between the originator and the
terminator for the existing call session. The
answer message 1s sent to the VSI. The call is
now setup and waiting for one of the calling
parties to disconnect.

Received a message that one of the calling
parties disconnected. Tell the VDI to release
the resource, cut a billing record.

22



10

15

20

25

30

ATTORNEY DOCKET NUMBER PATENT APPLICATION
065968.0104

20
9. When all the calling parties have disconnected,
a final billing record is cut. The call model

logic control program exits.

FIGURES 7-13 are exemplary detailed call £flow
diagrams illustrating the call logic control subsystem of
the present invention. FIGURE 7 is a call flow diagram
of a normal call processing. FIGURE 8 shows the call
flow in which the in bound resource/circuit is in an
invalid state to process the call. The call VSI is
notified that the call has been abandoned. A billing
record is produced to indicate that an error occurred.
FIGURE 9 is a call flow diagram of a route request that
failed. The failure cause code returned from the VDI is
mapped to a normalized cause code that VSI and call
control agree upon. FIGURE 10 is a call flow diagram
illustrating the call flow in which the terminating side
is busy. FIGURE 11 is a call flow diagram showing the
media gateway agent returning a £failure code for the
session setup request. An announcement is played to the
caller and the call is abandoned. FIGURE 12 is a call
flow diagram showing the media gateway returning a
failure code for the add termination request. An
announcement is played to the caller and the call is
abandoned. FIGURE 13 is a call flow diagram showing the
media gateway returning a failure code for the make
connection request. The originator and terminator are
played an announcement and the call is abandoned.

FIGURE 14 1is a logic diagram of logic engine 195
according to the teachings of the present invention.
Logic engine 195 is operable to allow applications 300-
303 to download and retrieve the status of logic control
programs. Logic engine 195 1is a configurable state

machine processor that 1s responsible for carrying out
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the logic control program. This includes sending and
receiving messages on the appropriate communication
links, generating events for the application, maintaining
operating statistics on each logic control program, and
communicating with other logic engines. Logic engine 195
is operable to communicate with many specialized
communicator modules or codecs (162-164, 180). These
codecs are responsible for handling the formatting and
parsing of the messages for the protocol each specializes
as well as dealing with the transmission to and reception
of the messages from the outside world. Furthermore, a
maverick codec may be employed which is responsible for

performing tasks not associated with a standard protocol,

such as billing, statistics, or provisioning. Each logic
engine component (logic controls, codec, £filters) 1is
running in a separate thread. It is therefore possible

to configure what threads are in the logic engine at run
time so that functionality in the form of different
codecs can be easily added.

Logic engine applications 300-303 are external
processes that communicate with logic engine 195. Since
a logic engine 195 has no built in algorithms for
performing any specific process, it is applications 300-
303 that supply application-specific functionality. The
applications may establish and maintain a TCP/IP socket
connection with the logic engine, generate appropriate
logic control programs and downloading them to the logic
engines, and monitoring event and statistic data.

Referring to FIGURE 15, a block diagram of the basic
architecture of a network of logic engines 310-313 is
shown. It may be seen that one single application 316
can communicate with one or more logic engines 310-316

and the logic engines themselves can be grouped 1in a
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hierarchy. When the logic engines are grouped in a
hierarchy, it uses pass-through logic controls to pass
messages that are intended to one logic engine from
another logic engine.

Logic controls 315-321 are the data-configurable
generic state machine processors that execute logic
control programs. A logic control program defines how
the logic engine is to operate. A logic control program
contains actions (i.e. send an event to the application,
transmit a message, etc.), transitions (which define what
to do given a certain external event, i.e. message
received, timer timed out, etc.), and data (i.e. lists of
phone numbers or circuits, application identification on
connection, timer wvalues, etc.). A logic control program
is a series of data items or independent building blocks
that define what a logic engine application is to
perform, such as message definition, data items, when to
send a message, etc. Logic engines 310-313 also includes
filters 324-327 that filter and route messages that
originate from codecs 330-333 destined for logic controls
315-321. The logic engine can be distributed over many
links, in multiple locations, to accomplish the tasks
needed for a given application. In this manner
distributed links can be monitored for one (or more)
application, without the application needing to
distribute itself over the links.

After an application is initiated and connecting to
the logic engine, the application identifies itself by
sending an application item to the logic engine. The
application item identifies the application and specifies
how to handle any downloaded data in the event the
application disconnects. The application item may be the

only item in the packet sent to the logic engine. The
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logic engine then checks to determine whether the
application is allowed to download data to the logic
engine. This requires that the application's identifier
in the application item is not currently in use and is
valid.

The application downloads a logic control program or
multiple logic control programs to the logic engine to
accomplish its desired tasks. The download process
occurs after the application has established a socket
connection with the logic engine. The logic control
program data are preferably sent to the logic engine in
the following order so ID references can be resolved
properly:

1. Network Item(s)

. Debug Item(s)

. Match Item(s)

. Column Item(s)
. Counter Item(s)
. Timer Item(s)

Load Item(s)

o g o0 ok WD

. Key Item(s)

9. Event Data Item(s)

10. Event Item(s)

11. Message Item(s)

12. Action Item(s)

13. Transition Item(s)

14. Logic Item(s)

15. Logic Control Program Item(s)

16. Download Complete Control Item
All items in the download 1list are optional. If an

application has already downloaded a complete set of

logic control program data, only new or changed items
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need to be re-downloaded to the logic engine. If a logic
control program does not use a certain item type, such as
a column or counter, the downloaded data does not need to
include any item of that type.

Control commands are used to instruct the logic
engine what to do with the downloaded data. These
commands will only make sense to the logic engine if all
the logic control program data has been downloaded by the
application. The start command is used to instruct the
logic engine to start executing a given 1logic control
program according to the load rate(s) specified in the
logic control program. The stop command is used to
instruct the logic engine to stop executing a given logic
control program. When this happens, all currently
executing instances of the 1logic control program will
continue to execute until they have completed. No new
instances of the logic control program will be allowed to
start once this command has been received. The continue
command is used to tell the logic engine to start running
a given logic control program from the point at which it
was stopped. In this case the logic engine will start
running the logic control program at the point along the
load curve at which it was stopped. The burst command is
used to instruct the 1logic engine to start running
several instances of a logic control program at once. If
the burst wvalue is set to zero, the burst wvalue stored
from the logic control program download item will be
used. The statistic commands are used to instruct the
logic engine what to do with the current statistical
data. These commands should not be issued until all the
logic control program data has been downlocaded to the
logic engine. With these commands the logic engine can

start the statistical data reporting, stop the
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statistical data reporting, clear the statistical data,
or set the reporting frequency of the logic engine.

When a logic control program has been defined to
transition based on input from the application, the
application must be certain to send this event at the
appropriate time so the logic control program will
transition to the next set of actions. This
transition/event combination 1is mostly wuseful in a
situation that requires user interaction and the logic
control program is the only instance that is running. If
more than one instance of the logic control program is
running, the application must be certain to send the
correct key data to the logic engine so the event is
passed to the correct instance of the logic control
program.

The following describes exemplary types of
communication the logic engine sends to the application.
An acknowledgement message 1is returned for every item
that is sent to the application that has the
acknowledgement flag set in its identifier. The item
that requires acknowledgement will be checked for proper
formatting, and data wvalidity. If there are any errors
the acknowledgement item will return an error code to
indicate the type of error. The acknowledgement may not
be returned immediately if certain data elements cannot
be resolved at the time an item is downloaded. It may be
possible to resolve these items when the download is
complete, if the unresolved data item was simply
downloaded later. Therefore, an application does not
wait on the acknowledgement before continuing with its
download. Rather, the application “remembers” which
items were to be acknowledged and verify that it receives

an acknowledgement for each item.
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An event message item is returned whenever a send
event action item is processed. This item will contain
all the data specified in the event action. In this
manner, an application can retrieve and store pertinent
data from multiple instances of a logic control program
for processing and/or for future reference.

Statistics reporting messages are sent to the
application after a start statistics reporting command is
received. These statistics will indicate the number of

instances of a logic control program that have been

started, how many passed and failed, and how many
completed. A stop reporting command will stop these
messages. These messages will be sent on the interval

defined in either the statistics frequency data item of
the logic control program, or the set frequency command,
whichever was received most recently.

The logic engine provides a rich set of
functionality for the processing of state data necessary
in switching and other systems. This functionality is

provided by a specialized, graphical protocol programming

language. The graphical programming environment is used
to generate the logic control programs. A logic control
program contains actions, transitions, and data. It is

possible to quickly and efficiently build applications
using the graphical programming environment. Similar
with graphically-based service creation environments, the
programmer may drag, drop and link graphical icons
representing logic building Dblocks to create a logic
control program.

It may be seen from the foregoing the softswitch of
the present invention provides an integrated hardware and
software solution set that provides the capability to

receive signaling messages from any type of network and

29



10

15

20

25

30

ATTORNEY DOCKET NUMBER PATENT APPLICATION
065968.0104

27

transmit the messages across a different network, while
keeping the existing customer feature set. This solution
bridges the gap between packet-based networks and
traditional PSTN communications to advance lower cost,
and high revenue value-added services.

This solution set allows for the decoupling of
service intelligence from transport equipment and
unburdens the switch and router hardware of sophisticated
call processing tasks, freeing them to concentrate on
their main task - transmitting information across a
network with minimal transmission delay.

Furthermore, the softswitch of the present invention
allows the telecommunications companies, such as CLECs
and LECs (competitive local exchange companies and local
exchange companies), to use the cheaper Internet
protocol/packet networks for transmission of their voice
traffic while maintaining features and quality of service
where applicable.

In the wireless arena, the softswitch may use multi-
point wireless Tl radios from the traditional CDMA (code
division multiple access) base station system (BSS) radio
to the mobile-service switching center (MSC) or switching
vehicle. The protocol used on the wireless T1 radios
will be TCP/IP (transmission control protocol/internet
protocol) with the wireless gateway located at the CDMA
BSS radio facility. Additionally, the softswitch may
build the switching vehicle (MSC replacement) in an
LAN/WAN (local area network/wide area network)
configuration. PSTN (public switched telephone network)
gateways will be located on the MSC LAN/WAN. The
softswitch allows for a faster radio turn up, seamless

hand over within one providers network as well as long
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distance call capabilities internal to the providers
LAN/WAN network.

The solution set also comprises of network
management, billing, and LDAP (lightweight directory
access protocol) servers. The software development for
the solution set (applications, servers, interfaces,
translation and routing, etc.) may use object oriented
programming software and techniques, such as CORBA, C++,
JAVA, ObjectStore (OODBMS), and VisiBroker (CORBA), and
the like.

This invention may be used by data communication
companies, <voice communication companies, ISPs, CLECs,
LECs, 1long distance providers, wireless communication
companies, etc., to interface to other networks such as
ATM (asynchronous transfer mode), frame relay, SIP,
H.323, Internet, voice, wireless, etc. Although the
description of the invention and claims describe specific
signaling and transport protocols, it is contemplated
that the present invention is designed to interface with
and handle emerging and future protocols. In addition,
the present invention may be implemented in hardware,
software or a combination of hardware and software. It
should Dbe noted that many of the block diagrams
illustrate functional groupings which may be implemented

in alternative embodiments.

Although several embodiments of the present
invention and its advantages have been described in
detail, it should be understood that mutations, changes,
substitutions, transformations, modifications,
variationsg, and alterations can be made therein without
departing from the teachings of the present invention,
the spirit and scope of the invention being set forth by
the appended claims.
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WHAT IS CLAIMED IS:

1. A softswitch interconnecting networks of
different transport protocols, comprising:

a signaling agent coupled to the mnetworks and
operable to receive incoming signaling messages,
translate the incoming signaling messages to a call model
event, and route the call model event; and

a call agent in communication with the signaling
agent and operable to receive the call model event,
request outgoing resources for establishing data
sessions, generate outgoing signaling messages, and send
the outgoing signaling messages to the signaling agent,
the signaling agent further terminating the data sessions

on the requested outgoing resources.

2. The softswitch, as set forth in c¢laim 1,
further comprising a resource manager operable to receive
outgoing resource requests from the call agent, and
provide outgoing resource availability responses to the
call agent.

3. The softswitch, as set forth 1in claim 1,
further comprising a network directory server operable to
receive requests for routing information to establish
data sessions from the call agent, and provide routing

information to the call agent.

4. The softswitch, as set forth in c¢claim 1,
further comprising a network directory server operable to
receive requests for address resolution to establish data
sessions from the «call agent, and provide address

resolution responses to the call agent.
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5. The softswitch, as set forth in c¢laim 1,
further comprising a network gateway operable to receive
requests for address locations of called parties in
external networks to establish data sessions £from the
call agent, and provide the address locations to the call
agent.

6. The softswitch, as set forth in c¢laim 1,
wherein the signaling agent comprises:

a logic control executing a 1logic control program
and operable to process signaling messages of a
particular signaling protocol;

a codec specialized in the signaling protocol of an
access network and operable to parse and format signaling
messages according to the signaling protocol; and

a filter operable to filter and zroute signaling
messages from the codec to the logic control.

7. The softswitch, as set forth in c¢laim &6,

wherein the signaling protocol is SS7.
8. The softswitch, as set forth 1in c¢laim 6,
wherein the signaling protocol 1is session initiation

protocol.

9. The softswitch, as set forth in c¢laim 6,

wherein the signaling protocol is H.323.
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10. The softswitch, as set forth in claim 1,
further comprising a network gateway which comprises:

a logic control executing a logic control program
and operable to process messages of a particular
transport protocol;

a codec specialized in the transport protocol of a
media gateway and operable to parse and format the
messages according to the transport protocol; and

a filter operable to filter and route signaling

messages from the codec to the logic control.

11. The softswitch, as set forth in c<¢laim 10,
wherein the transport protocol is media gateway control

protocol.

12. The softswitch, as set forth in claim 10,
wherein the transport protocol is Internet protocol

device control protocol.

13. The softswitch, as set forth in claim 10,
wherein the transport protocol is simple gateway control

protocol.
14. The softswitch, as set forth in c¢laim 1,
wherein the networks comprise a public switched telephone

network.

15. The softswitch, as set forth in c¢laim 1,

wherein the networks comprise a packet network.

16. The softswitch, as set forth in claim 1,

wherein the networks comprise a wireless network.
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17. The softswitch, as set forth in claim 1,

wherein the call agent comprises a protocol-independent
logic engine operable to execute a

function-specific
logic control program.

18. The softswitch, as set forth in claim 1,

further comprising a billing sub-system in communication

with the call agent and operable to generate call detail
records.
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19. A method of internetworking between networks of
different transport protocols, comprising:

receiving signaling messages from a signaling
network;

translating the signaling messages into call events;

processing the call events;

requesting outgoing resources for establishing data
sessions with devices coupled to a transport network;

terminating the data sessions on the requested

outgoing resources.

20. The method, as set forth in claim 19, further
comprising requesting for and receiving routing

information to establish the data sessions.

21. The method, as set forth in claim 19, further
comprising requests for and receiving address resolution
to establish the data sessions.

22. The method, as set forth in claim 19, further
comprising requesting for and receiving address locations
of called parties in external networks to establish the

data sessions.

23, The method, as set forth in claim 19, further
comprising:

executing a logic control program and processing the
signaling messages of a particular signaling protocol;
and

parsing and formatting signaling messages according

to the signaling protocol.
24. The method, as set forth in c¢laim 19, further

comprising receiving and transmitting SS7 signaling

messages.
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25. The method, as set forth in claim 19, further
comprising receiving and transmitting session initiation

protocol signaling messages.

26. The method, as set forth in claim 19, further
comprising receiving and transmitting H.323 signaling

messages.

27. The method, as set forth in claim 19, wherein
translating the messages comprises:

executing a logic control program and processing
messages of a particular transport protocol;

parsing and formatting the messages according to the
transport protocol; and

filtering and routing the translated messages.

28. The method, as set forth in claim 19, further
comprising receiving and transmitting wmedia gateway
control protocol messages.

29. The method, as set forth in claim 19, further
comprising receiving and transmitting Internet protocol

device control protocol messages.

30. The method, as set forth in claim 19, further
comprising receiving and transmitting simple gateway

control protocol messages.
31. The method, as set forth in c¢laim 19, further

comprising receiving and transmitting public switched
telephone network messages.
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32. The method, as set forth in claim 19, further
comprising receiving and transmitting packet network

messages.

33. The method, as set forth in claim 19, further
comprising receiving and transmitting wireless network

messages.

34. The method, as set forth in claim 19, further
comprising using a protocol-independent logic engine to
execute a function-specific logic control program to
process the call events.

35. The method, as set forth in claim 19, wherein
processing the call events comprises generating call

detail records.
36. The method, as set forth in claim 19, further

comprising verifying an incoming circuit is in a valid

state.
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37. A softswitch interconnecting networks of
different transport and signaling protocols, comprising:

a signaling agent coupled to the networks and
operable to receive incoming signaling messages,
translate the incoming signaling messages to a call
event, and route the call event;

a call agent in communication with the signaling
agent and operable to receive the call event, verify the
validity of incoming circuits of inbound calls, generate
a request for an outgoing resources for establishing data
sessions;

a network directory server in communication with the
call agent and operable to receive the request for an
outgoing resource, and provide information on the
outgoing resource;

a network gateway agent operable to receive a
request to establish a data session on the selected
outgoing resource, and set up an open session; and

the call agent operable to terminate the data
sessions on the requested outgoing resources, and
generate a call detail record in response to

disconnecting the data session.

38. The softswitch, as set forth in claim 37,
further comprising a resource manager operable to receive
outgoing resource requests from the call agent, and
provide outgoing resource availability responses to the

call agent.

39. The softswitch, as set forth in c¢laim 37,
wherein the network directory server is further operable
to receive requests for address resolution to establish
data sessions from the call agent, and provide address

resolution responses to the call agent.
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40. The softswitch, as set forth in claim 37,
wherein the signaling agent comprises:

a logic control executing a logic control program
and operable to process signaling messages of a
particular signaling protocol;

a codec specialized in the signaling protocol of an
access network and operable to parse and format signaling
messages according to the signaling protocol; and

a filter operable to filter and route signaling

messages from the codec to the logic control.

41. The softswitch, as set forth in claim 40,

wherein the signaling protocol is S87.

42. The softswitch, as set forth in claim 40,
wherein the signaling protocol 1is session initiation
protocol.

43. The softswitch, as set forth in claim 40,
wherein the signaling protocol is H.323.

44, The softswitch, as set forth in claim 37,
wherein the network gateway comprises:

a logic control executing a logic control program
and operable to process messages of a particular
transport protocol;

a codec specialized in the transport protocol of a
media gateway and operable to parse and format the
messages according to the transport protocol; and

a filter operable to filter and route signaling

messages from the codec to the logic control.
45. The softswitch, as set forth in claim 44,

wherein the transport protocol is media gateway control
protocol.
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46. The softswitch, as set forth in claim 44,
wherein the transport protocol is Internet protocol

device control protocol.

47. The softswitch, as set forth in claim 44,
wherein the transport protocol is simple gateway control
protocol.

48. The softswitch, as set forth in claim 37,
wherein the networks comprise a public switched telephone

network.

49. The softswitch, as set forth in claim 37,

wherein the networks comprise a packet network.

50. The sgoftswitch, as set forth in claim 37,

wherein the networks comprise a wireless network.

51. The softswitch, as set forth in claim 37,
wherein the call agent comprises a protocol-independent
logic engine operable to execute a function-specific
logic control program.
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SYSTEM AND METHOD TO INTERNETWORK TELECOMMUNICATION
NETWORKS OF DIFFERENT PROTOCOLS

ABSTRACT OF THE INVENTION

A softswitch interconnecting networks of different
transport protocols is provided. The softswitch includes
a signaling agent coupled to the networks and operable to
receive incoming signaling messages, translate the
incoming signaling messages to a call model event, and
route the call model event. The softswitch further
includes a call agent in communication with the signaling
agent and operable to receive the call model event,
request outgoing resources for establishing data
sessionsg, generate outgoing signaling messages, and send
the outgoing signaling messages to the signaling agent.
The signaling agent then terminates the data sessions on

the requested outgoing resources.
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DECLARATION AND POWER OF ATTORNEY

As a below named inventor, I declare that:

My residence, post office address and citizenship are as stated below next to my name,
that I'believe I am the original, first and joint inventor of the subject matter which is claimed and
for which a patent is sought on the invention or design entitled SYSTEM AND METHOD TO
INTERNETWORK TELECOMMUNICATION NETWORKS OF DIFFERENT PROTOCOLS,
the specification of which (check one):

X is attached hereto; or
___was filed on as Application Serial No.

and was amended on (if applicable);

that T have reviewed and understand the contents of the above-identified specification, including
the claims, as amended by any amendment referred to above; and that I acknowledge the duty
to disclose to the U.S. Patent and Trademark Office all information known to me to be material

to patentability as defined in 37 C.F.R. § 1.56.

I hereby claim foreign priority benefits under 35 U.S.C. § 119 of any foreign
application(s) for patent or inventor's certificate listed below and have also identified below any
foreign application(s) for patent or inventor's certificate having a filing date before that of the

application on which priority is claimed:

Priority
Date Claimed
Number Country Filed es [¢)

NA

Ihereby claim the benefit under 35 U.S.C. § 120 of any United States application(s) listed
below and, insofar as the subject matter of each of the claims of this application is not disclosed

in the prior United States application(s) in the manner provided by the first paragraph of

DAILO01:515754.1
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35U.S.C. § 112, I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all
information known to me to be material to patentability as defined in 37 C.F.R. § 1.56 which

became available between the filing date of the prior application(s) and the national or PCT

international filing date of this application:

Application
Serial Number Date Filed
60/127,169 March 30, 1999

I hereby appoint:

Jerry W. Mills Reg. No.
Robert M. Chiaviello, Jr. Reg. No.
Ann C. Livingston Reg. No.
Thomas R. Felger Reg. No.
Charles S. Fish Reg. No.
Wei Wei Jeang Reg. No.
Kevin J. Meek Reg. No.
T. Murray Smith Reg. No.
Barton E. Showalter Reg. No.
David G. Wille Reg. No.
Bradley P. Williams Reg. No.
Terry J. Stalford Reg. No.
Christopher W. Kennerly Reg. No.
Harold E. Meier Reg. No.
Douglas M. Kubehl Reg. No.
Samir A. Bhavsar Reg. No
Thomas R. Nesbitt, Jr. Reg. No.
James J. Maune Reg. No.
Roger J. Fulghum Reg. No.
Rodger L. Tate Reg. No.
Scott F. Partridge Reg. No.
James B. Arpin Reg. No.
James Remenick Reg. No.
Jay B. Johnson Reg. No.
Robert W. Holland Reg. No.
Floyd B. Chapman Reg. No.
Randall W. Mishler Reg. No.
Robert A. King Reg. No.
James L. Baudino Reg. No.
Scott T. Morris Reg. No.
Tara D. Knapp Reg. No.

DALO01:515754.1
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28,842
35,870
33,305
33,738
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William B. Borchers Reg. No. 44,549
Robin A. Brooks Reg. No. 44,563
Darren W. Collins Reg. No. 44,625
Brian W. Oaks Reg. No. 44,981
Luke K. Pedersen Reg. No. 45,003
Matthew B. Talpis Reg. No. 45,152
David M. Doyle Reg.No. 43,596
Patent Agents:
Brian A. Dietzel Reg. No. 44,656
Kevin R. Imes Reg. No. 44,795

all of the firm of Baker Botts L.L.P., my attorneys with full power of substitution and revocation,
to prosecute this application and to transact all business in the United States Patent and
Trademark Office connected therewith, and to file and prosecute any international patent

applications filed thereon before any international authorities.

Send Correspondence To: Direct Telephone Calls To:
Baker Botts L.L.P. Wei Wei Jeang

2001 Ross Avenue at (214) 953-6690

Dallas, Texas 75201-2980 Atty. Docket No. 065968.0104

I declare that all statements made herein of my own knowledge are true and that all statements

made on information and belief are believed to be true; and further that these statements were

made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that
such willful false statements may jeopardize the validity of the application or any patent issuing

thereon.
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Date
Residence (City, County, State)

Citizenship
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APPLICATION FOR U.S. PATENT UNDER 37 C.F.R. § 1.53(b) =3 =N
TRANSMITTAL FORM ¥ —
e 2 =%
Box Patent Application :g;’%‘ __E—'.:g
ASSISTANT COMMISSIONER FOR PATENTS n =
Washington, D.C. 20231
Sir:
Transmitted herewith for filing is the patent application of:
Inventor or Application
Identifier: Casimir M. Kaczmarczyk, et al.
Entitled: SYSTEM AND METHOD TO INTERNETWORK

TELECOMMUNICATION NETWORKS OF DIFFERENT
PROTOCOLS

Enclosed are:

X Specification (39 Total Pages)
X_ Drawing(s) (12 Total Sheet(s) of ___ Formal _X Informal)
X __ Combined Declaration and Power of Attorney (5 Total Pages)

< |

X

_X_ Newly executed (original or copy) (UNSIGNED)
__ Copy from a prior application
(for continuation/divisional only)

An Assignment of the invention to telecom technologies. inc. is attached. A separate
cover sheet in compliance with 37 CF.R. § 3.28 and § 3.31 is included with an
Assignment recordal fee of $40.00 pursuant to 37 C.F.R. § 1.21(h).

Information Disclosure Statement (IDS) PTO-1449 - -
_ Copies of IDS Citations.

Preliminary Amendment
Certificate of Mailing

Return Receipt Postcard

X Other- This application claims the benefit of U.S. Provisional Application No.

60/127,169 filed March 30, 1999.
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Applicant is:
__Large Entity
X_Small Entity
___ Small Entity Statement enclosed
X _ Small Entity Statement filed in prior application.
Status still proper and desired.

The accompanying application is:

X Original
__ Continuation __ Divisional __ Continuation-In-Part (CIP)
of prior application No. which is hereby incorporated by reference
therein.
’Z—: FEE CALCULATION FEE
b Number Basic Fee
Number Extra Rate $ 345.00
= Total Claims: 51 -20= 31 X $9= $279.00
::"j Independent Claims -3= 0 X $39= $ -0-
= TOTAL FILING FEE = $624.00
|
X  Enclosed is a check in the amount of $624.00 to satisfy filing fee requirements under 37

C.F.R. § 1.16. Please charge any additional fees or credit any overpayment to Deposit Account
No. 02-0384 of BAKER BOTTS L.L.P. A duplicate copy of this sheet is enclosed.

FE
HIES

Respectfully submitted,
BAKER BOTTS L.L.P.
Attorneys for Applicant

March 29, 2000

Correspondence Address:
Wei Wei Jeang, Esq.
Baker Botts L.L.P.

2001 Ross Avenue

Dallas, Texas 75201-2980
(214) 953-6690
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Attorney's Docket:

065968.0104

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Casimir M. Kaczmarczyk, et al.
Date Filed: March 29, 2000 )
Title: SYSTEM AND METHOD TO

INTERNETWORK TELECOMMUNICATION
NETWORKS OF DIFFERENT PROTOCOLS

Box Patent Application
Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

CERTIFICATE OF MAILING BY EXPRESS MAIL
I hereby certify that the attached Application Transmittal Form, Verified
Statement Claiming Small Entity Status, Patent Application, Declaration and Power of
Attorney, Drawings, and Check Number 102818 in the amount of $624.00, are being
deposited with the United States Postal Service "Express Mail Post Office to Addressee"
service under 37 C.F.R. 1.10 on this 29th day of March, 2000, addressed to the Assistant
Commissioner for Patents, Washington, D.C. 20231.

Willie Jiles

Express Mail Receipt
No. EL501045506U8
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ATTORNEY DOWKET NUMBER TATENT APPLICATION
065968.0104

SYSTEM AND METHOD TO INTERNETWORK TELECOMMUNICATION
NETWORKS OF DIFFERENT PROTOCOLS

RELATED PATENT APPLICATION

w0

:5?'% This application claims benefit of U.S. S8Serial No.
;‘"i 60/127,169, entitled INtelligentiP, filed on March 30,
~ 1999.

= 5

fr TECHNICAL FIELD OF THE INVENTION

;:; This invention is related in general to the field of
;; telecommunications. More particularly, the invention is
£ related to system and method to internetwork
= 10 telecommunication networks of different protocols.

o

78



10

15

20

25

30

ATTORNEY DOQET NUMBER I:'ATENT APPLICATION
065968.0104

BACKGROUND OF THE INVENTION
In the short span of five years, the Internet has

changed inter-personal and inter-organizational
communication. This phenomenon is largely the result of
an open control language of protccol, the Internet
Protocol (IP) . The introduction of new control

vocabularies and syntax, such as the Hypertext Transfer

Protocol (HTTP), expanded the Internet into the World
Wide Web (WWW), a multimedia communications distribution
network with any-to-any connectivity. Other

manifestations or generations o©of IP are evolving, which
will have equally profound impact, such as one that is
transforming the public switched telephone network

{PSTN) .
The command and controcl of the PSTN is built around

a cconnection-oriented class structure. Call processing
is completed by a complex array of switches, processors,

and control networks, such as the Signaling System 7 or

SS87. The PSTN is built on a class structure of
specialized devices that perform single-purpose
functions. For example, a Class 5 switch provides local

access and call waiting; a Class 4 switch provides long
distance, toll calls, and billing. Connectivity is also

connection-oriented, where two devices must establish a

discrete, deterministic connection or voice channel
before communication can begin. The voice channel also
must remain in place for the duration of the call. The

PSTN is also a hierarchical one-to-many network that may
result in traffic congestion, or blocking, thus creating
the need for centralized contrcl to proactively re-route
the traffic. New service and feature development on this
complex  network is time consuming and strenuous,
requiring 12-18 months of develcpment. Service providers

are spending billions of dollars annually to support this
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specialized infrastructure, as margin continues to erode
and new development has stagnated.

The expanding interest in IP telephony has been
driven by the opportunity to reduce network costs. IP-
based communication is both classless and connectionless.
IP networks deconstruct the class-based switch hierarchy
into a powerful, any-to-any, class-independent network of
packet transfer devices. Every packet of information

carries all the necessary control information to

"connect" the originating device to the destination
device using only the needed resources. The convergence
of transport and access networks, increased resource
utilization through packet switching, and favorable

regulatory conditions have propelled IP telephony to the
top o©of wmany competitive service providers' network
agenda. While\ technology cost reduction is still
important, the competitive service providers have learned

to focus on sgervice differentiation in order to sustain

competitive advantage. Service differentiation occurs at
a high level than network interconnection. It requires
transparent bridging of the media, control and

application layers between IN (Intelligent Network) and

IP networks.
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SUMMARY OF THE INVENTION

Accordingly, a need has arisen for a device that is

able to seamlessly internetwork networks using different
signaling and transport protocols. The softswitch of the
present invention allows service providers to
interconnect intelligent controcl and signaling systems

between networks, so that new flexible, open services can

be c¢reated, and integrated to generate new revenue
sources.

In an embodiment o¢f the present invention, a
softswitch interconnecting networks of different
transport protococls is provided. The softswitch includes

a signaling agent coupled to the networks and operable to
receive incoming signaling messages, translate the
incoming signaling messages to a call model event, and
route the call model event. The softswitch further
includes a call agent in communication with the signaling
agent and operable to receive the call model event,
request cutgoing resources for establishing data
sessions, generate outgoing signaling messages, and send
the outgoing signaling messages to the signaling agent.
The signaling agent then terminates the data sessions on
the requested outgoing resources.

In another embodiment of the present invention, a
method of internetworking between networks of different
transport protocols is provided. The method includes the
steps of receiving signaling messages from a signaling
network, translating the signaling ﬁessages into call
events, and processing the call events. The method
further includes requesting outgoing resources for
establishing data sessions with devices coupled to a
transport network, and terminating the data sessions on
the reguested outgoing resources.

In yet another embodiment of the present invention,

a softswitch interconnecting networks of different
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transport and signaling protocols 1is provided. The
softswitch includes a signaling agent coupled to the
networks and operable to receive incoming signaling
messages, translate the incoming signaling messages to a
call event, and route the call event. The softswitch
further includes a call agent in communication with the
signaling agent and operable to zreceive the call event,
verify the wvalidity of incoming circuits of inbound
calls, and generate a request for an outgoing resources
for establishing data sessions. The softswitch also
includes a network directory server in communication with
the call agent and operable to receive the request for an
outgoing resource, and provide information on the
outgoing resource. The softswitch also includes a
network gateway agent operable to receive a request to
establish a data session on the selected outgoing
resource, and set up an open session. The call agent is
operable to terminate the data sessions on the requested
outgoing regources, and generate a call detail record in

response to disconnecting the data session.
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BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention,

reference may be made to the accompanying drawings, in
which:

FIGURE 1 is a block diagram of a network topology
based on the softswitch of the present invention;

FIGURE 2 is a block diagram illustrating the present
Internet telephony network architecture;

FIGURE 3 is a block diagram of the Internet
telephony network architecture using the softswitch of
the present invention;

FIGURE 4 is a simplified top-level block diagram of
an embodiment of the softswitch constructed accerding to
the teaching of the present invention;

FIGURE 5 1is a more detailed block diagram of an
embodiment of the softswitch constructed according to the
teaching of the present invention;

FIGURE 6 is a simplified internal call flow diagram
of an embodiment of the softswitch constructed according
to the teaching of the present invention;

FIGURES 7-13 are call flow diagrams illustrating the
operations. of the call 1logic control subsystem of the
present invention;

FIGURE 14 1is a logic diagram of the operations of a
protocol-independent logic engine for processing call
events; and

FIGURE 15 is a more detailed logic diagram of the
operations of the protocol—independent logic engine for

processing call events.
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DETAILED DESCRIPTION OF THE INVENTION
FIGURE 1 is a block diagram of a network topology 5

based on the softswitch of the present invention.
Network  topology 5 includes several interconnected
softswitches (88) 10, 12 and 14, each of which
intereonnect several media switches 16. The
communication between the softswitcheé may be through the
use of ISUP+ (ISDN user part+), which is based on
International Telecommunications Union (ITU) broadband
ISDN user part (B-ISUP). Media switches 16 interconnect
various network media, such as PSTN (public switched
telephone network) 18, IP (Internet Protocol) 20, MGCP,
and others thus enabling the transport of calls or
segsions acrogss different network domains. For example,
a call may originate on a PSTN 18 and be routed to a
media switch 16 wvia the S$S7 network. Depending on the
session transaction, features may be added to the call
session, such as bandwidth allocation (compression) or
security (encryption), oxr virtual private network
(authentication) . The call or session may then be
transported across another media network, such as an IP
network, for completion on another media switch across
town, across the country, or in another part of the
world. The softswitch configuration controls the end-to-
end transport of the call through integration of the
network intelligence between the twoc media switches. The
call session may then be converted back to a PSTN network
for termination at a remote branch office. In this way,
service portability is enabled. The services can be
distributed to any device anywhere in the network over
different media without the limitations of a CLASS-based
network topclogy.

FIGURE 2 is a block diagram illustrating the present
Internet telephony network architecﬁure 30. In today's

Internet telephony network 30, broadband Internet service
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providers 32 and 34, and Internet service providers (ISP)
36 installed high bandwidth access pipes from the
Internet 38 to the users 40. Today's technology utilizes
a number of different transport mechanisms to accomplish
this link to the Internet, including cable modem 42, DSL
modem 44, router 46, and dial-up access (not explicitly
shown) . These modems translate Internet traffic between
the desktop (TCP/IP port) and the transport medium
(cable, DSL, T1).

The telephony interfaces on the modems are supported
by the ISP with interconnect to the PSTN. As a result,
these ISPs are known as compétitive local exchange
carriers or CLECs. The only entity that can provide
telephony services to users 40 are the ISP/CLEC provider
that installed and own the modems. The users are charged
separated for each provided service. For example,
Internet TCP/IP access is charged separately from
telephony services, which is also charged separately from
cable video services. ' -

The users in this scenario are also forced to make a
technology decision for his telephony services. For
example, if a user subscribes to a cable ISP, he cannot
take his telephony service equipment and change over to a
DSL ISP provider. The current technology does not
provide the user to have geographic portability or fully
take advantage of the flexibility of the Internet.

FIGURE 3 1is a Dblock diagram of the Internet
telephony network architecture 50 using an Internet-based
softswitch 52 of the present invention. Softswitch 52
functions as an Internet central office that provide
traditional central office functions and capabilities to
the Internet user community. Therefore, any IP-enabled
user 40 has access to telephony serxvices, without regard
to the underlying transport technology. Users 40 are

coupled to the Internet central office via a residential’
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service gateway 56. Residential service gateway 56
provides proxy server, TCP/IP hub, firewall, residential
gateway, and residential service client software
functionality. The proxy server function allows the user
to only reguire one IP address from the ISP for multiple
devices and improves performance for a group of users.
The TCP/IP hub function allows for connectivity from one
to multiple TCP/IP devices. The firewall function
protects the customer devices from fraudulent access
originating in the Internet. The residential gateway
functions convert the analog telephony services from the
user into TCP/IP for transport through the Internet.
Additionally, the Internet central office is operable to
control and communicate with residential service gateway
client software 56 for call state control. The
residential service client software is a companion client
application to the Internet central office. This client
allows the wuser (telephony subscriber) to solicit or
initiate sexrvice from the Internet central office. This
client provides a secure, encrypted dialog between the
Internet central office and the user's client for call
control (registration, addressing and supervision) .
Another feature of the residential service client
software is that user's service profiles may be uploaded
or downloaded to a database in the resgidential gervice
gateway through a local area network (LAN), serial port,
smart card, or an infra-red interface into a third party
application and device. This functionality allows the
user to be fully mobile by connecting to any residential
service gateway, download their profile into the
residential service gateway, and personalize it.
Residential service gateway 56 may be a stand-alone
hardware/software combination equipment or be in the form
of a software applicaticon running on a user's personal

computer. As a software application, it has the added
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advantage of being downloadable and run locally on the
user's computers.

The ‘ Internet central office implemented with
softgwitch 52 allows the establishment of CLECs on the
Internet. Users who own residential service gateway
equipment or software can subscribe to telephony services
directly from the Internet central office-enabled CLEC.
The customer's ISP transports this service as though it
were normal IP traffic. The Internet central office and
residential service gateway interoperate at the IP level
and are therefore compatible with any IP transport
medium. The Internet central office can switch telephony
traffic from one Internet-based residential service
gateway to another, or connect calls between the PSTN and
an Internet-based residential service gateway customer,
A subscriber may relcocate his/her residential service
gateway, or transfer his/her profile to another
geographical location, and his/her telephone number and
services will follow to any location in the world without
the need for traditiocnal number portability systems.
Internet central office service is completely (carrier,
service, and geographic) portable.

Upon initialization, residential service gateway 56
is assigned an IP address from the ISP. Residential
service gateway 56 then automatically locates the
Internet central office on the Internet. Residential
service gateway 56 then registers with an existing
account or is directed to an automated provisioning
system to establish new services. New service
provisioning may allow the user to port his/her existing
telephone number, or select an area code for a serving
city where he/she desires service to be established.

Station identifiers or telephone numbers are a
function of the Internet central office's point of

presence. For example, if an Internet central office
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were interconnected to city A PSTN, it may offer city A
telephone numbers to its subscribers regardless of the
geographical location of the customer's residential
service gateway. Calls that originate and terminate to
and from Internet central offices can be considered
within the network and thus know no limit to the calling
area. Such a configuration would motivate flat rate
pricing.

It may be seen that the residential service gateway
includes network registration, call control/supervision,
subscriber services, client security, and user profile
database functionalities.

Internet central office providers may negotiate
first tier interconnect agreements with the broadband
ISPs to provide a higher guality of service. An Internet
central office may also interconnect to another Internet
central office using a managed IP network to maintain a
high quality of service.

Therefore, by adopting the network topology shown in
FIGURE 3, a number of advantages are obtained. The
Internet telephony market 1is opened to competition and
allows for cost reduction o©of telephony services. The
Internet central office and residential service gateway
interoperate using any broadband Internet technology so
that service is portable from one transport to ancther.
The user's telephone service becomes geographically and
service portable to any location. The Internet central
office allows existing CLECs to extend the reach of their
telephony network into the broadband user's premise
without investment in broadband technology. This
technology also eliminates the need for unbundling the
broadband ISP to telephony carriers. Flat rate calling
service plans become available for calls that stay within

the Internet central office network. Furthermore, the
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Internet graphical user interfaces can be leveraged to
automatically provision services.

FIGURE 4 is a simplified top-level block diagram of
an embodiment of the softswitch 100 constructed according
to the teaching of the present invention. Softswitch 100
ie based on the session layer of the OSI model. The
session layer is where the network intelligence resides,
not at the transport or application layers. The network
structure for telecommunications is evolving to have
three distinct functional layers: access 102, control
104, and services 106. Access layer 102 is responsible
for media transport of calls and sessions, and includes
PSTN, ~” packet (IP) network 110, wireless 112, CATV
(community antenna television} 114, etc. Control layer
104 is responsible for controlling the elements of the
access level and operating in concert with the service
level as calls or sessions require interaction with
services available in the network. Services layer 106 is
responsible for defining the services through databases
and service logic. Examples of services are unified
messaging 116, operator services 118, local number
portability 120, call center 122, network management 124,
toll call services 126, wvirtual private network (VPN)
128, specialized routing (time-=of-day, calling party
area, etc.), unified messaging, etc. It may be seen that
softswitch 100 resides in control layer 104.

Softswitch 100 is preferably built on open protocecls
to set-up and control media sessions, i.e. any
combination of wvoice, data and_video flows. Some open
protocols used by the wmedia switches 130 are IPDC (IP
device control protocol), MGCP (media gateway control
protocol), and SGCP (simple gateway control protocol).
Softswitch 100 includes six main functional components:

signaling agent 108, call agent 110, resource manager
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112, network directéry server 114, network gateway 116,
and network management 118.

With reference to FIGURE 5, signaling agent 138
communicates with call agent 140 and access network 102,
such as media switch 130, 887 network, and SIP (session
initiation protocol) end users. Signaling agent 138
translates incoming signaling messages to the appropriate
call model event to be sent to call agent 140. The role
of signaling agent 138 is to receive any type of access
protocol, communicate with call agent 140, and to
terminate the call to the appropriate network using the
applicable protocol as instructed by call agent 140. For
example, signaling agent 138 may receive an S8S7 IAM and
be able to terminate the call to an IP network user. To
call agent 140, events from signaling agent 138 appear as
if it is just another client/server that is capable of
originating and terminating sessions. '

‘Signaling agent 138 is operable to support standard
MTP and physical 1level interfaces as required by the
networks. The processing of the 8587/C7 interfaces are
handled within signaling agent 138. The session or call
processing protocol on signaling agent 138 is session
initiation protocol (SIP). By utilizing a native packet-
switch control protocol out of the edge element,
signaling agent 138 are able to represent the control of
the media switch packet capabilities in native form.
Thus, capabilities and interaction of call agent 140 and
signaling agent 138 are not constrained to a legacy
interface as the packet-switched network and services
continue to evolve. A number of existing IP telephony
products are controlled or interoperate with the H.323
protocol. The scftswitch provides interoperability
between H.323 and SIP. H.323 can remain configured in
access networks, grouping together several devices into

domains. The softswitch adds the extensibility found in
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SIP protocols to provide simplified interaction with the
call session engine, which in turn interacts with the
policy/directory server and feature application servers.
In this way, investments in H.323 are protected without
compromising future development brought about by new
service applications. Multi-network datagram
transmission protocol (MDTP) is an application level
protocol designed to provide a fault-tolerant, real-time
reliable data transfer between endpoints communicating
over an IP network. It is used to provide call control
and signaling for Internet telephony. It is scalable to
support different signaling transport requirements based
on the different interfaces to the telephony network.

Call agent 140 is responsible for managing the end-
to-end control of the sessions or calls between packet-
switched elements. As a central element in the
architecture, call agent 140 is a focal point of access
to intelligent services as required by the sessions under
its control. Biliing data consolidation of services
provided and entities involved in the call will be
performed in call agent 140. Interworking and
translation for the 887/C7 events to SIP and the
implemented gateway control protocol will be performed
with the relevant state data maintained in call agent
140. The media switch chosen for any particular
implementation of the softswitch is dependent upon the
transport requirements of the service provider's network.
The control of the media switch has the following minimum
criteria for interworking with the softswitch: open
gateway control protocol of MGCP, registration of
configured ports through the gateway control protocol,
SNMP (simple network management protocol) trap support,
web-based configuration mechanism, minimum of E1/T1
support on circuit-switched connectivity. The above

attributes allows signaling agent 138 the capability to
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manage the circuit-switched ports on one or more media
switches. The limit of the ports managed will depend on
the density of ports in each media switch and the
hardware configuration of the signaling agent. The
packet-switched interface of the media switch is directed
by the gateway control protocol. This control allows the
RTP or other streams to be connected between the media
gateway and the other media devices as directed by_the
signaling agent.

The 1IP device control (IPDC) protocol is used

between the media gateway controller call agent 140 and
the media gateway. It is used to provide connection
control, media control, and signaling transport. In
order to support different service provider media
gateways, the softswitch supports MGCP and IPDC to
communicate and control the media gateway.
Call agent 140 provides the raw data to the service
providers down stream billing systems for call detail
records (CDR), and other billing functions. The raw data
can be customized per interface.

The main responsibility of resource manager 142 is
to validate the incoming circuit, and to provide resource
availability information for the outgoing call from the
media switch. Resource manager 142 is responsible for
maintaining circuit state and relative information, for
all circuit-switched entities on the media switches. In
addition, resource manager 142 is responsible for
managing virtual ports (DSP, echo cancellers) on the
media switch, depending con the media switch
implementation. Also, resource manager 142 is operable
to determine aggregated bandwidth allocation on the media
switch. ’ ‘

Network directory server 144 1is responsible for
managing user profiles, such as access authorization,

call barring, dial plan, etc. and providing routing
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instruction for local and external (local number
portability, 1-800) calls. Network directory server 144
is also operable to provide address resolution and
translation, and accessing subscriber services (special
tones and treatments) by sending regquests to network
functions element 152 and subscriber services element

150. Network directory server 144 also handles scripts
by accepting, acting, and distribution to correct
destinations. Network directory server 144 i1is accessed

by call agent 140 to receive routing instructions.
Network directory server 144 may reside on the same
platform as call agent 140 or may be distributed.
Network directory server 144 may also provide enhanced
routing function, such as time-of-day routing, percent
allocation routing, dial plan, route choice, etc.

Network gateway 146 is regsponsible for
interconnecting the softswitch network to an external
network. Call agent 140 accesses network gateway 146 to

determine a location of a user and he/her privileges in

order to route the call to the ékternal network. For

example, if a user is not within the softswitch domain,
call agent 140 is prompted by network directory servers
144 to request instructions from network gateway 146. At
this point, call agent 140 requests instructions on where
to route the call, different rate structures associated
with the call, and determine if the external network is
willing to accept the call. If all conditions are
satisfied the external network gateway will provide
network gateway 146 with routing instructions.

Network management 148 is responsible for
provisioning, monitoring, alarm generation, performance
and trouble shooting management, reporting, system
maintenance and administration, configuration management.
The various control elements reside in an IP network.

They utilize SNMP and remote monitoring (RMON) agents to
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17.
collect,,store,.trapf and monitor data/trends on network
utilization, performance, availability, etc. This
information is combined with configuration attributes

from each device into a user-friendly, browser-enabled

network management interface, using HTML . In this way,
users have control, administrative, and monitoring
capability from anywhere in the network. This format

allows for integration with other web-enabled network
management systems and provides the ability to push
service administration to customers without compromising
operational integrity of the production network.

FIGURE 6 1s a more detailed block diagram of an
embodiment of the softswitch 100 constructed according to
the teaching of the present invention. Signaling agent
138 of softswitch 100 includes a virtual signal interface
(VSI) 160, which provides an interface to call agent 140.
Signaling agent 138 includes a number of signaling agents
162-164 operable to interface with 887 interface, SIP
devices or interface, H.323 devices or interface, Q.931
interfaces and devices, and others. Each signaling agent

includes a respective 1logic control 166-168 executing

logic control program, filter processor 170-172, and
codecs (coders/decoders) 174-176. Codecs are specialized
communication modules. Network gateway 146 includes

gateway agents 180 for interfacing with MGCP wmedia
gateway switch, IPDC media gateway switch, etc. Each
gateway agent 180 each also includes a logic control 182
executing a 1logic control program, a filter processor
183, and a codec 184. Network gateway 146 further
includes a virtual media gateway interface (VMI) 186 for
interfacing with call agent 140. .

Call agent 140 includes event codecs 190 for
interfacing with network directory server 144, signaling
agent 138, and network gateway 146. Call agent further

includes a logic contrel 193 executing call logic control
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programs, and filters 192 and 194. Logic controls 166-
168 and 182 and call logic control 193 make up logic
engine 1595. Logic engine 195 is- a protocol-independent;
data-configurable, multi-threaded state machine
processor. The details of logic engine 195 are set forth
below with reference to FIGURES 14 and 15. Call agent
140 also communicates with a billing sub-system 196,
which stores CDRs and other billing information in a
billing server 198, Network directory server 144
includes a network directory service 200 and a virtual
data interface (VDI) 201. Virtual data interface 201
interfaces with call agent 140. Network directory
service 200 accesses 1in-memory tables 202, which store
user profiles, routing instructions, addresses, and
subscriber services. Network directory service 200
further accesses external data sexrvers 203. Network
directory service 200 also communicates with resource
manager 142 and network management 148. Network
management 148 includes OA&M (operations, administration
and maintenance) sub-system, which communicates with an
HTML server 206 and a web-based OA&M database 207.

It may be seen that call agent 140 interfaces with

virtual signal interface 160, +virtual media gateway
interface 186, and virtual data interface 201. Signaling
events are received through VSI 160 and the specific
protocol events are normalized. The key to routing
messages between logic control programs is the message
type (call set up, disconnect, etc.) and subsystem type
(887, 8SIP). The normalized signaling event is sent to
call agent 140 for processing. Assuming proper message

formatting, a route is selected, the media gateway agent
is contacted, the call is terminated through the media
gateway agent and the call control processing is complete

until one of the calling parties terminates the call.
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During the course of processing the event the message

goes through the following stages:

1.
2.

A normalized message is received from the VSI.
The data contained in the message goes through
basic wvalidation to confirm that the contents
have not been modified or lost. The call is
abandoned if the data is invalid.

The inbound circuit 1is queried, through the
VDI, to confirm the call is being processed
from a circuit in a wvalid state. This is to
prevent processing a call from a circuit that
has been administratively 1locked or through
fault management that has been disabled.

Query the VDI to select a route for the call
based on the called number, which may be a 8§S7
circuit or an IP address for SIP,.

For a successful route, contact the media
gateway agent and open a session.  Send a
CallSetup message to the VSI. If the route

failed, play an announcement and abandon the
call.

Upon receipt of the alert message from the VSI,
the media gateway agent is updated to add the
termination leg to the existing call session.
The alert message is sent to the VSI.

Upon receipt of the answer message from the
VSI, the media gateway agent is updated to cut
the wvoice path between the originator and the
terminator for the existing call session. The
answer message is sent to the VSI. The call is
now setup and waiting for one of the calling
parties to disconnect.

Received a message that one of the calling
parties disconnected. Tell the VDI to release

the resource, cut a billing record.
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9. When all the calling parties have disconnected,
a final billing record is cut. The call model

legic control program exits.

FIGURES 7-13 are exemplary detailed call flow
diagrams illustrating the call logic control subsystem of
the present invention. FIGURE 7 is a call flow diagram
of a normal call processing. FIGURE 8 shows the call
flow in which the in bound resource/circuit is in an
invalid state to process the call. The call VSI is
nétified that the call has been abandoned. A billing
record is produced to indicate that an error occurred.
FIGURE 9 is a call flow diagram of a route request that
failed. The failure cause code returned from the VDI is
mapped to a normalized cause code that VSI and call
control agree upon. FIGURE 10 is a call flow diagram
illustrating the call flow in which the terminating side
is busy. FIGURE 11 is a call flow diagram showing the
media gateway agent returning a failure code for the
session setup request. An announcement is played to the
caller and the call is abandoned. FIGURE 12 is a call
flow diagram showing the media gateway returning a
failure <code for the add termination request. An
announcement is played to the caller and the call is
abandoned. FIGURE 13 is a call flow diagram showing the
media gateway returning a failure code for the make
connection request. The originator and terminator are
played an anncuncement and the call is abandoned.

FIGURE 14 is a logic diagram of logic engine 1895
according to the teachings of the present invention.
Logic engine 195 is operable to allow applications 300-
303 to download and retrieve the status of logic control
programs. Logic engine 195 is a configurable state

machine processor that 1is responsible for carrying out
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the logic control program. This includes sending and
receiving messagés on the appropriate communication
links, generating events for the application, maintaining
operating statistics on each logic control program, and
communicating with other logic engines. Logic engine 195
is operable to communicate with many specialized
communicator modules or codecs (162-164, 180). These
codecs are responsible for handling the formatting and
parsing of the messages for the protocol each specializes
as well as dealing with the transmission to and reception
of the messages from the outside world. Furthermore, a
maverick codec may be employed which is responsible for

performing tasks not associated with a standard protocol,

such as billing, statistics, or provisioning. Each logic
engine component (logic controls, codec, filters) is
running in a separate thread. It is therefore possible

to configure what threads are in the logic engine at run
time so that functionality in the form of different
codecs can be easily added.

Logic engine applications 300-303 are external
processes that communicate with logic engine 195. Since
a logic engine 195 has no built in algorithms for
performing any specific process, it is applications 300-
303 that supply application-specific functionality. The
applications may establish and maintain a TCP/IP socket
connection with the logic engine, generate appropriate
logic contreol programs and downloading them to the logic
engines, and monitoring event and statistic data.

Referring to FIGURE 15, a block diagram of the basic
architecture of a network of logic engines 310-313 is
shown. It may be seen that one single appiication 316
can communicate with one or more logic engines 310-316

and the logic engines themselves can be grouped in a
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hierarchy. When the 1logic engines are grouped in a
hierarchy, it wuses pass-through logic controls to pass
messages that are intended to one 1logic engine from
another logic engine.

Logic controls 315-321 are the data-configurable
generic state machine processors that execute logic‘
control programs. A logic control program defines how
the logic engine is to operate. A lecgic control program

contains actions (i.e. send an event to the application,

transmit a message, etc.), transitions (which define what
to do given a certain external event, i.e. message
received, timer timed out, etc.), and data (i.e. lists of

phone numbers or circuits, application identification on
connection, timer values, etc.). A logic control program
is a series of data items or independent building blocks
that define what a 1logic engine application is to
perform, such as message definition, data items, when to
send a message, etc. Logic engines 310-313 also includes
filters 324-327 that filter and route messages that
originate from codecs 330-333 destined for logic controls
315-321. The logic engine can be distributed over many
links, in multiple locations, to accomplish the tasks
needed for a given application. In this manner
distributed 1links can be monitored for one (or more)
application, without the application needing to
distribute itself over the links.

After an application is initiated and connecting to
the logic engine, the application identifies itself by
sending an application item to the logic engine. The
application item identifies the application and specifies
how to handle any downloaded data in the event the
application disconnects. The application item may be the

only item in the packet sent to the logic engine. The
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logic engine then checks to determine whether the

application is allowed to downlocad data to the 1logic

engine. This requires that the application's identifier

in the application item is not currently in use and is
5 valid.

The application downloads a logic control program or
multiple logic control programs to the logic engine to
accomplish its desired tasks. The download process
occurs after the application has established a socket

10 connection with the logic engine. The 1logic control

program data are preferably sent to the logic engine in

the following order so ID references can be resgolved

53

¥ properly:

1. Network Item(s)
15 . Debug Item(s)
. Match Item(s)

. Column Item(s)

AR O O TR

. Counter Item(s)

. Timer Item(s)

20 Load Item(s)

I

i
[+« JRNC R 6 ) T © 2 " N ¥N B N

. Key Item(s)
9. Event Data Item(s)
10. Event Item(s)
11. Message Item(s)
25 12. Action Item(s)
13. Transition Item(s)
14. Logic Item(s)
15. Logic Control Program Item{s)
16. Download Complete Control Item
30
All items in the download 1list are optional. If an
application has already downloaded a complete set of

logic control program data, only new or changed items
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need to be re-downloaded to the logic engine. If a logic
control program does not use a certain item type, such as
a column or counter, the downloaded data does not need to
include any item of that type.

Control . commands are used to instruct the logic
engine what to do with the downloaded data. These
commands will only make sense to the logic engine if all
the logic control program data has been downloaded by the
application. The start command is used to instruct the
logic engine to start executing a given logic control
program according to the load rate(s) specified in the
logic control program. The stop command 1is used ¢to
instruct the logic engine to stop executing a given logic
control program, When this happens, all currently
executing instances of the 1logic control program will
continue to execute until they have completed. No new
instances of the logic control program will be allowed to
start once this command has been received. The continue
command is used to tell the logic engine to start running
a given logic control program from the point at which it
was stopped. In this case the locgic engine will start
running the logic control program at the point along the
lecad curve at which it was stopped. The burst command is
used to instruct the logic engine to start running
several instances of a logic control program at once. If
the burst wvalue is set to zero, the burst wvalue stored
from the logic control program download item will be
used. The statistic commands are used to instruct the
logic engine what to do with the current statistical
data. These commands should not be issued until all the
logic control program data has been downloaded to the
logic engine. With these commands the logic engine can

start the statistical data reporting, stop the
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statistical data reporting, clear the statistical data,
or set the reporting frequency of the logic engine.

When a llogic control program has been defined to
transition based on input from the application, the
application must be certain to send this event at the
appropriate time so the 1logic control program will
transition to the next set of actions. This
transition/event combination is mostly useful 'in a
situation that requires user interaction and the logic
control program is the only instance that is running. If
more than one instance of the logic control program is
running, the application must be certain to send the
correct key data to the logic engine so the event 1is
passed to the correct instance of the 1logic control
program.

The following describes exemplary types of
communication the logic engine sends to the application.
An acknowledgement message is returned for every item
that is sent to the application that has the
acknowledgement flag set in its identifier. The item
that requires acknowledgement will be checked for proper
formatting, and data wvalidity. If there are any errors
the acknowledgement item will return an error code to
indicate the type of error. The acknowledgement may not
be returned immediately if certain data elements cannot
be resolved at the time an item is downloaded. It may be
possible to resolve these items when the downlecad is
complete, if the  unresolved data item was simply
downloaded later. Therefore, an application does not
wait on the acknowledgement before continuing with its
download. Rather, the application ‘“remembers” which
items were to be acknowledged and verify that it receives

an acknowledgement for each item.
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An event message item is returned whenever a send
event action item is processed. This item will contain
all the data specified in the event action. In this
manner, an application can retrieve and store pertinent
data from multiple instances of a logic control program
for processing and/or for future reference.

Statistics reporting messages are sent to the
application after a start statistics reporting command is
received. These statistics will indicate the number of

instances of a logic control program that have been

started, how many passed and failed, and how many
completed. A stop reporting command will stop these
messages. These messages will be sent on the interval

defined in either the statistics frequency data item of
the logic control program, or the set frequency command,
whichever was received most recently.

The logic engine provides a rich set of
functionality for the processing of state data necessary
in switching and other systems. This functionality is

provided by a specialized, graphical protocol programming

language. The graphical programming environment is used
to generate the logic control programs. A logic control
program contains actiocons, transitions, and data. It is

possible to quickly and efficiently build applications
using the graphical programming environment. Similar
with graphically-based serxvice creation environments, the
programmer may drag, drop and link graphical icons
representing logic building blocks to create a logic
control program.

It may be seen from the foregoing the softswitch of
the present invention provides an integrated hardware and
software solution set that provides the capability to

receive signaling messages from any type of network and
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transmit the messages across a different network, while

keeping the existing customer feature set. This solution

bridges the gap between packet-based networks and

traditional PSTN communications to advance lower cost,
S and high revenue value-added services.

This solution set allows for the decoupling of
service intelligence from transport eguipment and
unburdens the switch and router hardware of sophisticated
call processing tasks, freeing them to concentrate on

10 their main task - transmitting information across a
network with minimal transmission delay.

Furthermore, the softswitch of the present invention
allows the telecommunications companies, such as CLECs

and LECs (competitive local exchange companies and local

jé 15 exchange companies) , te use the cheaper Internet
?E protocol/packet networks for transmission of their voice
;% traffic while maintaining features and quality of service
%ﬁ where applicable.

E In the wireless arena, the softswitch may use multi-
; 20 point wireless T1 radios from the traditional CDMA (code

i

division multiple access) base station system (BSS) radio
to the mobile-service switching center (MSC) or switching
vehicle. The protocol used on the wireless T1 radios
will be TCP/IP (transmission control protocol/internet
25 protocol) with the wireless gateway located at the CDMA
BSS radio facility. Additionally, the softswitch may
build the switching wvehicle (MSC replacement) in an
LAN/WAN (local area network/wide area network)
configuration. PSTN (public switched telephone network)
30 gateways will be located on the MSC LAN/WAN. The
softswitch allows for a faster radio turn up, seamless

hand over within one providers network as well as long
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distance call capabilities internal to the providers

LAN/WAN network.
The solution set also comprises of network

management, billing, and LDAP (lightweight directory

access protocol) servers. The software development for
the solution set (applications, servers, interfaces,
translation and routing, etc.) may use object oriented

programming software and techniques, such as CORBA, C++,
JAVA, ObjectStore (CODBMS), and VisiBroker (CCORBA), and
the like.

This invention may be used by data communication
companies, voice communication companies, ISPs, CLECs,
LECs, long distance providers, wireless communication
companies, etc., to interface to other networks such as
ATM (asynchronous transfer mode), frame relay, SIP,
H.323, Internet, voice, wireless, etc. Although the
description of the invention and claims describe specific
signaling and transport protocols, it ig contemplated
that the present invention is designed to interface with
and handle emerging and future protocols. In addition,
the present invention may be implemented in hardware,
software or a combination of hardware and software. It
should be noted that many o©f the block diagrams
illustrate functional groupings which may be implemented

in alternative embodiments.

Although several embodiments of the present
invention and its advantages have been described in
detail, it should be understood that mutations, changes,
substitutions, transformations, modifications,
variations, and alterations can be made therein without
departing from the teachings of the present invention,
the spirit and scope of the invention being set forth by

the appended claims.
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WHAT IS CLAIMED IS:
1. A softswitch interconnecting networks of

different transport protocols, comprising:

a signaling agent coupled to the networks and
operable to receive incoming signaling messages,
translate the incoming signaling messages to a call model
event, and route the call model event; and

a call agent in communication with the signaling
agent and operable to receive the c¢call model event,
request outgoing resources for establishing data
sessions, generate outgoing signaling messages, and send
the outgoing signaling messages to the signaling agent,
the signaling agent further terminating the data sessions

on the requested outgoing resources.

2. The‘ softswitch, as set forth in c¢laim 1,
further comprising a resource manager operable to receive
outgoing resource requests from the call agent, and
provide outgoing resource availability responses to the

call agent.

3. The softswitch, as set forth in c¢laim 1,
further comprising a network directory server operable to
receive requests for routing information to establish
data sessions from the call agent, and provide routing

information to the call agent.

4, The softswitch, as set forth in claim 1,
further comprising a network directory server operable to
receive requests for address resolution to establish data
sessions from the call agent, and provide address

resolution responses to the call agent.
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S. The softswitch, as set forth in claim 1,
further comprising a network gateway operable to receive
requests for address locations of called parties in
external networks to establish data sessions from the

call agent, and provide the address locations to the call

agent.

6. The softswitch, as set forth in c¢laim 1,
wherein the signaling agent comprises:

a logic control executing a logic control program
and operable to process signaling messages of a

particular signaling protocol;
a codec specialized in the signaling protocol of an

access network and operable to parse and format signaling

messages according to the signaling protocol; and
a filter operable to filter and route signaling

messages from the codec to the logic control.

7. The softswitch, as set forth in claim 6,

wherein the signaling protocol is SS7.

8. The softswitch, as set forth in claim 6,
wherein the signaling protocol is session initiation

protocol.

9. The socftswitch, as set forth in c¢laim 6,

wherein the signaling protocol is H.323.
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10. The softswitch, as set forth in claim 1,
further comprising a network gateway which comprises:

a logic control executing a logic control program
and operable to process messages of a particular

5 transport protocol;

a codec specialized in the transport protocol ocf a
media gateway and operable to parse and format the
messages according to the transport protocol; and

a filter operable to filter and route signaling

10 messages from the codec to the logic control.

11. The softswitch, as set forth in c¢laim 10,

P

wherein the transport protocol is media gateway control

protocol.
15
12. The softswitch, as set forth in <¢laim 10,
wherein the transport protocol is Internet protocol
device control protocol.

20 13. The softswitch, as set forth in c¢laim 10,
wherein the transport protocol is simple gateway control
protocol.

14. The softswitch, as set forth in c¢laim 1,

25 wherein the networks comprise a public switched telephone
network.

15. The softswitch, as set forth in claim 1,
wherein the networks comprise a packet network.

30

16. The softswitch, as set forth in claim 1,
wherein the networks comprise a wireless network.
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17. The softswitch, as set forth in c¢laim 1,
wherein the call agent comprises a protocol-independent

logic engine operable to execute a function-specific

logic control program.

18. The softswitch, as set forth in c¢laim 1,
further comprising a billing sub-system in communication

with the call agent and operable to generate call detail

records.
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19. A method of internetworking between networks of
different transport protocols, comprising:

receiving signaling messages from a signaling
network;

translating the signaling messages into call events;

processing the call events;

requesting outgoing resources for establishing data
sessions with devices coupled to a transport network;

terminating the data sessions on the requested

outgoing resources.

20. The method, as set forth in claim 19, further
comprising requesting for and receiving routing

information to establish the data sessions.

21. The method, as get forth in claim 19, further
comprising requests for and receiving address resolution
to establish the data sessions.

22. The method, as set forth in claim 19, further
comprising requesting for and receiving address locations
of called parties in external networks to establish the

data sessions.

23. The method, as set forth in claim 19, further
comprising:

executing a logic control program and processing the
signaling messages of a particular signaling protocol;
and

parsing and formatting signaling messages according
to the signaling protocol.

24 . The method, as set forth in claim 19, further

comprising receiving and transmitting SS7 signaling

messages.
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25. The method, as set forth in c¢laim 19, further
comprising receiving and transmitting session initiation

protocol signaling messages.

26. The method, as set forth in c¢laim 19, further
comprising receiving and transmitting H.323 signaling

messages.

27. The method, as set forth in claim 19, wherein

translating the messages comprises:

executing a 1logic control program and processing
messages of a particular transport protocol;

parsing and formatting the messages according to the

transport protocol; and
filtering and routing the translated messages.

28. The method, as set forth in claim 192, further
comprising receiving and transmitting media gateway

control protocol messages.

29. The method, as set forth in claim 19, further
comprising receiving and transmitting Internet protocol

device control protocol messages.

30. The method, as set forth in claim 19, further
comprising receiving and transmitting simple gateway

control protocol messages.

31. The method, as set forth in claim 19, further
comprising receiving and transmitting public switched

telephone network messages.
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32. The method, as set forth in c¢laim 19, further
comprising receiving and transmitting packet network

messadges.

5 33. The method, as set forth in claim 19, further
comprising receiving and transmitting wireless network

messages.

34. The method, as set forth in c¢laim 19, further
10 comprising using a protocol-independent logic engine to

execute a function-specific 1logic contrcl program to

N

p
ok

process the call events.

i I

P

[

3k

35. The methed, as set forth in claim 19, wherein

15 processing the call events comprises generating call

detail records.

36. The method, as set forth in claim 19, further
comprising verifying an incoming circuit is in a walid
20 state.
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37. A softswitch interconnecting networks of
different transport and signaling protocols, comprising:

a signaling agent coupled to the networks and
operable to receive incoming signaling -messages,
translate the incoming signaling messages to a call
event, and route the call event;

a call agent in communication with the signaling
agent and operable to receive the call event, verify the
validity cf incoming circuits of inbound calls, generate
a request for an outgoing resources for establishing data
sessions;

a network directory server in communication with the
call agent and operable to receive the request for an
outgoing resource, and provide information on the
outgoing resource;

a network gateway agent operable to receive a
request to establish a data session on the selected
ocoutgoing resource, and set up an open session; and

the «call agent operable to terminate the data
sessions on the requested outgoing resources, and
generate a call detail record in response to

disconnecting the data session.

38. The softswitch, as set forth in c¢laim 237,
further comprising a resource manager operable to receive
outgoing resource requests from the call agent, and
provide outgoing resource availability responses to the

call agent.

39. The softswitch, as set forth in claim 37,
wherein the network directory server is further operable
to receive requests for address resolution to establish
data sessions from the call agent, and provide address

resolution responses to the call agent.
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40. The softswitch, as set forth in <¢laim 37,
wherein the signaling agent comprises:

a logic control executing a logic control program
and operable to process signaling messages of a
particular signaling protocol; '

a codec specialized in the signaling protocol of an
access network and operable to parse and format signaling
messages according to the signaling protocol; and

a filter operable to filter and route signaling

messages from the codec to the logic control.

41. The softswitch, as set forth in claim 40,

wherein the signaling protocol is SS7.

42. The softswitch, as set forth in c¢laim 40,
wherein the signaling protocol 1is session initiation

protocol.

43. The softswitch, as set forth in claim 40,

wherein the signaling protocol is H.323.

44. The softswitch, as set forth in claim 37,
wherein the network gateway comprises:

a logic control executing a logic control program
and operable to process messages of a particular
transport protocol;

a codec specialized in the transport protocol of a
media gateway and operable to parse and format the
messages according to the transport protocol; and

a filter operable to filter and route signaling

messages from the codec to the logic control.
45. The softswitch, as set forth in claim 44,

wherein the transport protoccl is media gateway control

protocol.
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46. The softswitch, as set forth in claim 44,

wherein the call agent comprises a protocol-independent

wherein the transport protocol 1s Internet protocol
device control protocol.
5
47. The softswitch, as set forth in claim 44,
wherein the transport protocol is simple gateway control
protocol.

10 48. The softswitch, as set forth in claim 37,
wherein the networks comprise a public switched telephone
network. )

= 49. The softswitch, as set forth in c¢laim 37,
éé 15 wherein the networks comprise a packet network.

:, 50. The softswitch, as set forth in c¢laim 37,
52 wherein the networks comprise a wireless network.

E% 20 51. The softswitch, as set forth in c<¢laim 37,

logic engine operable to execute a function-specific

logic control program.
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SYSTEM AND METHOD TO INTERNETWORK TELECOMMUNICATION
NETWORKS OF DIFFERENT PROTOCOLS

ABSTRACT OF THE INVENTION
interconnecting networks of different

The softswitch includes

A softswitch
transport protococls is provided.
a signaling agent coupled to the networks and operable to
messages, translate the
and

receive incoming signaling
incoming signaling messages to a call model event,

route the call model event. The softswitch further

includes a call agent in communication with the signaling
and operable to receive the call model event,

outgoing resources for establishing data
and send

agent

request
sessions, generate outgoing signaling messages,

the outgoing signaling messages to the signaling agent.
The signaling agent then terminates the data sessions on

the requested outgeoing resources.
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Thomas R. Nesbitt, Jr. Reg. No. 22,075
James J. Maune Reg. No. 26,946
Roger J. Fulghum Reg. No. 39,678
Rodger L. Tate Reg. No. 27,399
Scott F. Partridge Reg. No. 28,142
James B. Arpin Reg. No. 33,470
James Remenick Reg. No. 36,902
Jay B. Johnson Reg. No. 38,193
Robert W. Holland Reg. No. 40,020
Floyd B. Chapman Reg. No. 40,555
Randall W. Mishler Reg. No. 42,006
Robert A. King Reg. No. 42,738
James L. Baudino ' Reg. No. 43,486
Scott T. Morris Reg. No. 43,818
Tara D. Knapp Reg. No. 43,723

DALO1:515754.1
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William B. Borchers Reg. No. 44,549
Robin A. Brooks Reg. No. 44,563
Darren W. Collins Reg. No. 44,625
Brian W. Oaks Reg. No. 44,981
Luke K. Pedersen Reg. No. 45,003
Matthew B. Talpis Reg. No. 45,152
David M. Doyle Reg.No. 43,596
Patent Agents:
Brian A. Dietzel Reg. No. 44,656
Kevin R. Imes Reg. No. 44,795

all of the firm of Baker Botts L.L.P., my attorneys with full power of substitution and revocation,
to prosecute this application and to transact all business in the United States Patent and
Trademark Office connected therewith, and to file and prosecute any international patent

applications filed thereon before any international authorities.

Send Correspondence To: Direct Telephone Calls To:
= Baker Botts L.L.P. Wei Wei Jeang
Z 2001 Ross Avenue at (214) 953-6690
i"-‘a Dallas, Texas 75201-2980 Atty. Docket No. 065968.0104

=

I declare that all statements made herein of my own knowledge are true and that all statements

made on information and belief are believed to be true; and further that these statements were

D e

made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that
such willful false statements may jeopardize the validity of the application or any patent issuing

thereon.

DALOQ1:515754.1
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Full name of the first inventor

Inventor's signature

Date
Residence (City, County, State)

Citizenship

Post Office Address
H;
=

DALO1:515754.1
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Full name of additional joint inventor, if any Sivakumar (NMI) Ravikumar
Inventor's signature
Date
Residence (City, County, State) Dublin, Delaware County, Ohio
Citizenship India
Post Office Address 5711 D Heathstead Dr.
Dublin, Ohio 43016
DALO1:515754.1
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APPLICANTS ’ '
Casimir M. Kaczmarczyk, Plano, TX ;
Sivakumar Ravikumar, Dublin, OH :
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UNITED STATES DEPARTMENT OF
COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENT AND TRADEMARKS

*OC000000005148782°

Washington, D.C. 20231
[ APPLICATION NUMBER ] FILING/RECEIPT DATE l FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER
09/538,040 _ 03/29/2000‘ Casimir M. Kaczmarczyk 065968.0104
Baker & Botts LLP

2001 Ross Avenue
Dallas, TX 75201-2980

Date Mailed: 05/31/2000

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

* The signature of the following inventor(s) is missing from the oath or declaration:
Casimir M Kaczmarczyk et al.

* To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e) of
$65 for a small entity in compliance with 37 CFR 1.27, must be submitted with the missing items identified
in this letter.

* The balance due by applicantis $ 65.

A copy of this notice MUST be returned with the reply.

Customer Service Center

Inittal Patent Examination Division (703) 308-1202
PART 3 - OFFICE COPY

5/31/00 11:00 AM
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Attorney's Docket: ‘ PATENT ﬁ/‘kj
‘a

1
IN THE STATES PATENT AND TRADEMARK OFFICE
In re Application of: Casimir M. Kaczmarczyk, et al.
Serial No.: 09/538,040
Filing Date: March 29, 2000 _
Title: SYSTEM AND METHOD TO INTERNETWORK
TELECOMMUNICATION NETWORKS OF DIFFERENT
PROTOCOLS
I hereby certify that this correspondence is being
deposited with the United States Postal Service as first
Atten: Box Missing Parts class mail in an envelope addressed to: Atin: Box
Missing Parts, Assistant Commissioner for Patents,

Assistant Commissioner for Washington, DC 20231, on the date shown below:

Patents
Washington, DC 20231 _ | -Flizgh€th A. Turlo
é/?ﬁ/an
Dat€ 7
Dear Sir:

RESPONSE TO NOTICE TO FILE MISSING PARTS
OF NONPROVISIONAL APPLICATION

This is in response to the Notice to File Missing Parts of Nonprovisional
Application Under 37 CFR 1.53(b) — Filing Date Granted, mailed May 31, 2000.
Applicant(s) submit herewith:

a) A copy of the Notice to File Missing Parts of Application — Filing Date
Granted,

b) Executed Declaration and Power of Attorney document for the above-
referenced patent application, which was filed March 29, 2000.

c) A check in the amount of $65.00 is enclosed for the payment of the
surcharge as a small entity; and

d) Executed Assignment for the above-referenced patent application. The

Assignment Transmittal Form and filing fee in the amount of $40.00 are included herewith.

DALO01:533730
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Attorney's Docket: I ’ PATENT

065968.0104 09/538,040
2

The Commissioner is hereby authorized to charge any additional fee or credit
any overpayment to Deposit Account No. 02-0384 of Baker Botts L.L.P.
Respectfully submitted,

BAKER BOTTS L.L.P.
Attorneys for Applicants

LoV

Robin A. Brooks
Reg. No. 44,563

/bt

2001 Ross Avenue, 6th Floor
Dallas, Texas 75201-2980
(214) 953-6748

Date: $W W

DALO01:533730
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v" .
. UNITED STATES DEPARTMENT OF
- FORMALITIES LETTER COMMERCE
L L
*0C000000005148782 Address: CWC;S}\;I?\:EIZ'S]I%N(;EIE&I; lPA']'ENT AND TRADEMARKS
l APPLICATION NUMBER l FILING/RECEIPT DATE ] FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER
09/538,040 085980 Casimir M. Kaczmarczyk 065968.0104
(%A
2
Baker & Botts LLP , Ju 062000
2001 Ross Avenue £
Dallas, TX 75201-2980 M
™4

Date Mailed: 05/31/2000

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

* The signature of the following inventor(s) is missing from the oath or declaration:
Casimir M Kaczmarczyk et al.
* To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e) of

$65 for a small entity in compliance with 37 CFR 1.27, must be submitted with the missing items identified
in this letter.

* The balance due by applicant is $ 65.

A copy of this notice MUST be returned with the reply.

Customer Service Center
Initial Patent Examination Division (703) 308-1202
PART 2 - COPY TO BE RETURNED WITH RESPONSE

07/07/2000 VEOROMY: 00000032 ommo
01 FC:205 £5.00 0P

lofl 5/31/00 11:00 AM
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CLARATION AND POWER OF ATTORNEY

named inventor, I declare that:

My residence, post office address and citizenship are as stated below next to my name,
that I believe I am the original, first and joint inventor of the subject matter which is claimed and
for which a patent is sought on the invention or design entitled SYSTEM AND METHOD TO
INTERNETWORK TELECOMMUNICATION NETWORKS OF DIFFERENT PROTOCOLS,
the specification of which was filed on March 29, 2000 as Application Serial No. 09/538,040;
that I have reviewed and understand the contents of the above-identified specification, including
the claims, as amended by any amendment referred to above; and that I acknowledge the duty
to disclose to the U.S. Patent and Trademark Office all information known to me to be material
to patentability as defined in 37 C.F.R. § 1.56.

I hereby claim foreign priority benefits under 35 U.S.C. § 119 of any foreign
application(s) for patent or inventor's certificate listed below and have also identified below any
foreign application(s) for patent or inventor's certificate having a filing date before that of the

application on which priority is claimed:

Priority
Date Claimed
Number Country Filed Yes 0

NA

T hereby claim the benefitunder 35 U.S.C. § 120 of any United States application(s) listed
below and, insofar as the subject matter of each of the claims of this application is not disclosed
in the prior United States application(s) in the manner provided by the first paragraph of
35U.S.C. § 112, I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all
information known to me to be material to patentability as defined in 37 C.F.R. § 1.56 which
became available between the filing date of the prior application(s) and the national or PCT

international filing date of this application:

Application
Serial Number Date Filed Status
NA-----
DALOL:515754

130
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I hereby claim the benefit under Title 35, United States Code, § 119(¢e) of any United

States provisional application(s) listed below:

60/127,169 March 30, 1999
(Application No.) (Filing Date)

I hereby appoint:

Jerry W. Mills Reg. No. 23,005
Robert M. Chiaviello, Jr. Reg. No. 32,461
Ann C. Livingston Reg. No. 32,479
Thomas R. Felger Reg. No. 28,842
Charles S. Fish Reg. No. 35,870
Kevin J. Meek Reg. No. 33,738
T. Murray Smith Reg. No. 30,222
Barton E. Showalter Reg. No. 38,302
David G. Wille Reg. No. 38,363
Bradley P. Williams Reg. No. 40,227
Terry J. Stalford Reg. No. 39,522
Christopher W. Kennerly Reg. No. 40,675
Harold E. Meier ‘ Reg. No. 22,428
Douglas M. Kubehl Reg. No. 41,915
Samir A. Bhavsar Reg. No. 41,617
Thomas R. Nesbitt, Jr. Reg. No. 22,075
James J. Maune Reg. No. 26,946
Roger J. Fulghum Reg. No. 39,678
Rodger L. Tate Reg. No. 27,399
Scott F. Partridge " Reg. No. 28,142
James B. Arpin Reg. No. 33,470
James Remenick Reg. No. 36,902
Jay B. Johnson Reg. No. 38,193
Robert W. Holland Reg. No. 40,020
Floyd B. Chapman Reg. No. 40,555
Robert A. King Reg. No. 42,738
James L. Baudino Reg. No. 43,486
Tara D. Knapp Reg. No. 43,723
William R. Borchers Reg. No. 44,549
Robin A. Brooks Reg. No. 44,563
Darren W. Collins Reg. No. 44,625
Brian W. Oaks Reg. No. 44,981
Luke K. Pedersen Reg. No. 45,003
Matthew B. Talpis Reg. No. 45,152
David M. Doyle _ Reg. No. 43,596
Keiko Ichiye Reg. No. 45,460
Russell W. White Reg. No. 45,691

Jeffery D. Baxter Reg. No. 45,560

DALO1:515754
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Patent Agents:
Brian A. Dietzel Reg. No. 44,656
Kevin R. Imes Reg. No. 44,795

all of the firm of Baker Botts L.L.P., my attorneys with full power of substitution and revocation,
to prosecute this application and to transact all business in the United States Patent and
Trademark Office connected therewith, and to file and prosecute any international patent

applications filed thereon before any international authorities.

Send Correspondence To: Direct Telephone Calls To:
Baker Botts L.L.P. Robin A. Brooks

2001 Ross Avenue at (214) 953-6748

Dallas, Texas 75201-2980 Atty. Docket No. 065968.0104

I declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are believed to be true; and further that these statements were
made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that
such willful false statements may jeopardize the validity of the application or any patent issuing

thereon.

DALO1:515754
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Full name of the first inventor

Inventor's signature

Date
Residence (City, County, State)

Citizenship

Post Office Address

DALOE:515754.1
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Full name of additional joint inventor, if any

Inventor's signature

Date
Residence (City, County, State)

Citizenship

Post Office Address

DALQ1:515754.1
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Attomey's Docket:
065968.0104

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
[ -

In re Application of:
Serial No.:

Filing Date:

Title:

N

\,

Honorable Assistant Commissioner
for Patents

Washington, DC 20231

Dear Sir:

Casimir M. Kaczmarczyk, et al.

RSN

09/538,040 S

March 29, 2000

-

SYSTEM AND METHOD TO INT]\éRNET ORK
[
(x4

DIFFERENT PROTOCOLS

!
3

I hereby certify that this corres Q"A’_:gwxdence: is
being deposited with the United Stifes Postal
Service as first class mail n an envelope
addressed to:  Assistant Commissioner for
Patents, Washington, DC 20231, on the date
shown below:

| o5/

Date

INFORMATION DISCLOSURE STATEMENT

Applicants respectfully request pursuant to 37 C.F.R. §§ 1.56, 1.97 and 1.98, that the

references listed on the attached PTO-1449 form be considered and cited in the examination

of the above-identified application. Copies of the art are enclosed for the convenience of the

Examiner. Pursuant to 37 C.F.R. §§ 1.97(h), no representation is made that these references

qualify as prior art or that these references are material to the patentability of the present

invention.

Applicants believe that this Information Disclosure Statement has been filed before

the mailing date of the first Office Action in this case. Pursuant to 37 C.F.R. § 1.97(b),

DALO1:543221
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067710.0104 » T ./ 09/538,040

2

Applicants believe that no fee is due. The Commissioner is hereby authorized to charge any

fees or credit any overpayments to Deposit Account No. 02-0384 of Baker Botts L.L.P.

Respectfully submitted,

B R BOTTS L.L.P.

Robin A. Brooks
Reg. No. 44,563
Attorneys for Applicants
/bt
2001 Ross Avenue
Dallas, Texas 75201-2980
(214) 953-6748

Date: 8’!%'@

DALQ1:543221
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ATTORNEY DOGKET NO. USSN 09/538,040X7F G~

68.0104 ‘
, MR 3 1z §) IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
3 ]

& i -
& AR AECEIVED

¢
""-”‘m#é Application of: T»m Kaczmarczyk, Casimir M., et al.

Serial No: 09/538,040 ., APR 0 2 2003

Date Filed: March 29,2000 . . . . Technology Center 2600

Group Art Unit: 2349 ] GOY

Title: SYSTEM AND METHOD TO INTERNETWORK
TELECOMMUNICATION ~ NETWORKS  OF
DIFFERENT PROTOCOLS

I hereby certify that this correspondence is being
deposited with the United States Postal Service as first
class mail in an envelope addressed to Assistant
Commissioner of Patents and Trademarks, Washington,
D.C. 20231 on the date shown below.

Assistant Commissioner z,/éﬁggﬂ 6(444/
1

Elaine Bames

of Patents and Trademarks
Date: 3"2‘\‘—0.5
Washington, D.C. 20231

REQUEST FOR STATUS
Please advise the status of the above-identified patent application. The Filing Receipt

was mailed by the Patent Office on March 31, 2000. Applicants are currently awaiting a

response from the Examiner in charge.

REMARKS
Under 37 C.F.R. § 1.702(a)(]), it has been over thirteen months since the filing date of
this Application and a Notification under 35 U.S.C. § 132 has not been received. Thus, a
period of adjustment of patent term due to examination delay is accruing in accordance with

37 C.F.R. § 1.703(a)(l).

TC 2600 CSO
STATUS RESPONSE DATE
TC 2600 csp
STATUS INquiRy
APR 2 1 2003 RECEIvep

e ‘dﬂ%
Y Flrst LyGom pe leef APR 0 8 2003

¥ S-8re
 PHONE MAILED .
PHONE  E5 M Initials:

W

DAL01:727610.1
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ATTORNEY DO&KET NO. USSN 09/538,040
065968.0104 ‘

If there are any matters that can be cleared up through a telephone conversation,

please contact the undersigned attorney for Applicants at the telephone number listed below.

Respectfully submitted,
BOTTS L.L.P.

B
)7, /O%I:L

Bragley P. Williams
Ref. No. 40,227

2001 Rass Avenue, Suite 600
Dallas, Texas 75201-2980
Tel.: 214.953.6447

Date: Marchafr) ,2003

DALO01:727610.1
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protocol })same (telephon$l phone pstn)))

b-isup and (((ip (internet adjl protocol
) )same (telephon$l phone pstn)))

b-isup$

b adjl isup$

{b adjl isup$) b-isup$

{b adjl isup$) and (((ip (internet adjl
protocol ))same (telephon$l phone pstn}))

(b adj1 isup$) and (((ip (internet))same
{telephon$l phone pstn)})

6480493 .pn.

6480493 .pn. and "110"

6480493 .pn. and »i25"

6480493 .pn. and "118"

6480493 .pn. and "125"

USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPC; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPC; JPO;
DERWENT
USPAT;
US-PGPUB;
EPC; JPO;
DERWENT
USPAT;
US-PGPUB;
EPC; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;

US-PGPUB; .

EPO; JPO;
DERWENT
USPAT;
US-PGPUEB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

13

12:

12

12

12

13

13

13

13

13

13

14

14

16:

16:

14

14

121

137

136

:40

: 06

121

:21

:21

:22

:28

;10

:10

18

01

: 40

:41
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- 108

- 879

- 508

- 108

- 208

DMS-250

DMS-250 same (multi adjil protocol )

DMS$-250 same (protocol )

(DMS-250 {(ds adjl "250")) same (DS512 (ds

adj1 "s12"))

6480493.pn. and ("110" same "125")

6480493.pn. and ("110" with "12&6")

6480493 .pn. and (ss7 "110")

ss? same terminat$3

887 same (call with terminat$3)

587 with (call with terminat$3)

6480493.pn.
6480493.pn. and "125"
dms-250

dms-250 same (resource )

kaczmarczyk and ravikumar

(kaczmarczyk and ravikumar).inv.

(kaczmarczyk ).inv.

(ravikumar) .inv.

dms-250 same {bandwidth)

USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUEB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPC; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPQ; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT
USPAT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPQO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/16

2003/12/17
2003/12/17
2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

14:

14:

14:

14:

16:

le:

1l6:

16:

16

16

08

08

08:

08

08

[0}

08

08

53

43

43

53

22

22

123

123

:32

142

144

145

:45

145

:55
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- 1235

1}
N RO R

dms-250 same (manag$)

dms-250 and

dms-250 and

dms-250 and
bandwidth))

(bandwidth)

(switch same bandwidth)

(allocat$4 with(resource

dms-250 same (bod bond (bandwidth with

demand) )

(dms-250 dms-500) same (bod bond

(bandwidth

with demand))

((dms-250 dms$) same (bod bond {bandwidth
with demand))) and nortel

(dms-250 dms$) same (bod bond (bandwidth
with demand))

(dms-250 (dms adjl "250")}

same (bod bond

(bandwidth with demand))

{dms-250

(dms-250 (dms adjl "250"))

(dms-250

(dms-250

6208657 .pn.

dms-250

dms-250

6480493 .pn.
6480493 .pn.
6480493 .pn.
6480493 .pn.
(dms-250

(dms adjl "250"))}

(bandwidth with {(allocat$3

(dms adji "250"))

(dms adjl "250"))

(bandwidth with (allocat$3

same

same

same (bod bond
demand) ) )

same bandwidth

and bandwidth

and (bod bond

demand) ) )

and (resource with manager)

{(resource with avail$)
(resource )
and ("110" same "125")

and (rout$3 same "125")
and (rout$3)
and ( "125")

(dms adjl "250")) same (address)

USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPURB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPBO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US~-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUR;
EPO; JPO;
DERWENT
USPAT
USPAT
USPAT
USPAT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17
2003/12/17
2003/12/17
2003/12/17
2003/12/17

08

08

09:

09:

09:

09:

09:

09:

13:

09:

09:

09:

09:

09:

09:

10:
11:
10:
10:
10:

153

:58
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36
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- 6483
- 361
- 19
- 84

'
=

'
R e

- 1040

- 421

6480493 .pn.
6480493 .pn.
white.inv.
white.inv. and (protocol}

(white.inv. and (protocol)) and bell.asn.
(dms-250 (dms adjl "250")) and gateway

and (wireless cellular radio)

(dms-250 (dms adjl "250")) same gateway
6654366 .pn.

6654366.pn. and "116"

6654366 .pn. and server

h.323 with gateway with server

6480493.pn.
signal$3)
6480493.pn. and ("125" same(set-up setup
(set adjl up) signals$3})

6480493 .pn. and ss7

6480493 .pn. and session

6480493 .pn. and protocol

session adjl initiation adjl protocol
(session adjl initiation adjl protocol) with
ss7

(session adjl initiation adjl protocol) same
(dms-250 (dms adjl "250"))

(session adjl initiation adjl protocol)same
(dms-250 (dms adjl "250"}))

and (set-up setup (set adjl up)

({session adjl
with ss7) same
({session adj1l
s87)

initiation adjl protocol)
internet
initiation adjl protocol)with

({session adjl
887)

initiation adjl protocol) same

(((session adjl initiation adjl
protocol)same ss7)} not (((session adjl
initiation adjl protocol)with ss7))

(dms-250 (dms adjl "250")) same (mgcp (media
adjl gateway))

(mgcp (media adjl gateway))

(mgcp (media adjl gateway adjl control adjl
protocol})

USPAT
USPAT
USPAT
USPAT
USPAT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;

US-PGPUB;

EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT

USPAT

USPAT
USPAT
USPAT
USPAT
USPAT

USPAT

USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT

USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USFAT;
US-PGPUB;
EPC; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT

2003/12/17
2003/12/17
2003/12/17
2003/12/17
2003/12/17
2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17
2003/12/17
2003/12/17
2003/12/17
2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

12:

11:

11

11:

11

11
11
13
11
11

11

11

11

11

11

12

12:

12

19

03

114

14

:15

:19
126
$11
131
134
149
:48

:49

:49

:55

156

:56

:20

21

122
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- 77 | (mgcp (media adjl gateway adjl control adjl USPAT; 2003/12/17 12:41
protocol) }with voip US-PGPUB;

EPO; JPO;

DERWENT
- 1| 6654366.pn. USPAT 2003/12/17 12:42
- 1|6654366.pn. and ip USPAT 2003/12/17 12:42
- 0| 6480493.pn. and pstn USPAT 2003/12/17 13:22
- 1| 6480493.pn. and (phone telephone) USPAT 2003/12/17 13:22
- 1|6480493.pn. and (billing} USPAT 2003/12/17 13:31
- 4 | (Ams-250 {(dms adjl "250")) same (protocol) USPAT; 2003/12/17 15:45

US-PGPUB;

EPO; JPO;

DERWENT
- 1| ("6041109") .PN. USPAT 2003/12/17 15:46
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L Number Hits | Search Text DB Time stamp
1 50 | corvis.asn. USPAT; 2003/12/23 07:28
US-PGPUB
2 1|6614781.pn. USPAT; 2003/12/23 07:28
US-PGPUB
3 1) 6614781.pn. and ((soft-switch$3 softswitch$3 | USPAT 2003/12/23 07:59
(soft adjl switch$3)) same (gateway
gatekeeper) )
4 1| 6614781.pn. and (sips) USPAT 2003/12/23 08:01
5 0| 6614781.pn. and (session adjl initiation) USPAT 2003/12/23 08:01
6 1| 6614781.pn. and (h.323 h323) USPAT 2003/12/23 08:11
7 1| 6614781 .pn. and (filter) USPAT 2003/12/23 08:11
8 1| 6614781.pn. and (filters$3) USPAT 2003/12/23 08:13
9 1| 6614781.pn. and (mgcp) USPAT 2003/12/23 08:17
10 0| 6614781 .pn. and (sgmp) USPAT 2003/12/23 08:17
11 1| 6614781.pn. and (sgcp) USPAT 2003/12/23 08:24
12 1| 6614781.pn. and (pstn) USPAT 2003/12/23 08:29
13 1| 6614781.pn. and (packet) USPAT 2003/12/23 08:32
14 1|6614781.pn. and (wireless cellular mobile USPAT 2003/12/23 08:37
radio satellite)
15 1| 6614781 .pn. and (protocol same (generic$ USPAT 2003/12/23 08:46
independen$) )
16 1|6614781.pn. and (call adjl event) USPAT 2003/12/23 08:50
17 1| 6614781.pn. and (error verif$) USPAT 2003/12/23 09:20
18 1|6614781.pn. and (ip) USPAT 2003/12/23 09:21
- 128 | b-isup USPAT; 2003/12/16 13:21
US-PGPUB;
EPO; JPO;
DERWENT
- 126 | b-isup and (protocol network) USPAT; 2003/12/16 12:34
US-PGPUB;
EPO; JPO;
DERWENT
- 45 | b-isup and (switch same (ip mgcp pstn)) USPAT; 2003/12/16 12:37
US-PGPUB;
EPQO; JPO;
DERWENT
- 1| b-isup and mgcp USPAT; 2003/12/16 12:36
US-PGPUB;
EPO; JPO;
DERWENT
- 13 | b-isup and (switch same (ip same (telephon$l | USPAT; 2003/12/16 12:40
phone pstn))) : US-PGPUB;
EPO; JPO;
DERWENT
- 13 | b-isup and (switch same ((ip (internet adjl USPAT; 2003/12/16 13:06
protocol ))}same (telephon$l phone pstn))) US-PGPUB;
EPO; JPO;
DERWENT
- 24 | b-isup and (((ip (internet adjl protocol USPAT; 2003/12/16 13:21
) )same (telephon$l phone pstn))) US-PGPUB;
EPC; JPO;
DERWENT
- 128 | b-isup$ USPAT; 2003/12/16 13:21
US-PGPUB;
EPO; JPO;
DERWENT
- 135 | b adjl isup$ USPAT; 2003/12/16 13:21
US-PGPUB;
EPO; JPO;
DERWENT
- 135 | (b adjl isup$) b-isup$ USPAT; 2003/12/16 13:22
US-PGPUB;
EPO; JPO;
DERWENT
- 25 | (b adjl isup$) and (((ip (internet adjl USPAT; 2003/12/16 13:28
protocol ))same (telephon$l phone pstn))) US-PGPUB;
EPO; JPO;
DERWENT
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- 1040

- 421

1
N o N

- 1780

- 3080

- 52274

- 194

- 162

((session adjl initiation adjl protocol)with
887)

( (session adjl initiation adjl protocol)same
s§57)

{((session adjl initiation adjl
protocol)same ss7)) not (((session adjl
initiation adjl protocol)with ss7))

(dms-250 (dms adjl "250")) same
adjl gateway))

(mgep (media

(mgcp (media adjl gateway))

{(mgcp (media adjl gateway adjl control adjl
protocol))

(mgcp (media adjl gateway adjl control adjl
protocol) )with veip

6654366 .pn.
6654366.pn. and ip

6480493 .pn. and pstn

6480493 .pn. and (phone telephone)
6480493.pn. and (billing)

(dms-250 {(dms adjl "250")) same (protocol)
("604110S8") .PN.

soft-switch$3 softswitch$3 (soft adjl

switch$3)

isup$ b-isup$ bisup$ (b adjl isup3)

(soft—switch$3 softswitch$3 (soft adjl
switchs$3)) and (isup$ b-isup$ bisup$ (b adjl
isups))

(pstn pbx phone telephon$l pots)same (ip
internet)

(soft-switch$3 softswitch$3 (soft adjl
switch$3)) and ((pstn pbx phone telephon$i
pots)same (ip internet))

((soft-switch$3 softswitch$3 (soft adjl
switch§3)) and ((pstn pbx phone telephon$l
pots)same (ip internet))) not
((soft-switch$3 softswitch$3 (seft adjl
switch$3)) and (isup$ b-isup$ Bisup$ (b adjl
isup$) })

6614781.pn.

6614781.pn. and (resource bandwidth)

USPAT;
US~-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US~PGPUB;
EPQO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPQ; JPO;
DERWENT
USPAT
USPAT
USPAT
USPAT
USPAT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT
USPAT;

US-PGPUB;
EPO; JPO;

DERWENT
USPAT;

US-PGPUB;
EPO; JPO;

DERWENT
USPAT;

US-PGPUB;
EPO; JPO;

DERWENT
USPAT;
US-PGPUB;
EPO; JPQ;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT

USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17

2003/12/17
2003/12/17
2003/12/17
2003/12/17
2003/12/17
2003/12/17

2003/12/17
2003/12/22

2003/12/22

2003/12/22

2003/12/22

2003/12/22

2003/12/22

2003/12/22

2003/12/22

11:

11:

11:

12:

12:

12

12

15:
14:

14:

14

14

14

15:

15:

15

55

56

56

20

21

122
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46
43
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:45

149

:49

02

02

:21
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6614781.pn.

and ((resource

bandwidth) same (soft-switch$3 softswitch$3
(soft adjl switch$3)))

6614781.pn.

6614781.pn.

6614781 .pn.

6614781 .pn.

6614781 .pn.
address$3)

and (terminat$3)

and (address$3)

and (address$3 same network)

and ("238" "240")

and ({"238" "240")same

USPAT;
US-PGPUB;
EPO; JPC;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUEB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT

2003/12/22

2003/12/22

2003/12/22

2003/12/22

2003/12/22

2003/12/22

15:

15

15:

16:

16:

16:

21

:47

58

08

10

10
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softswitch$3 (soft adjl switch$3) (software
adjl switch$3) (software-switchs$3)) ) and
agent) and protocol)

L Number Hits | Search Text DB Time stamp
1 86 | ({(soft-switch$3 softswitch$3. (soft adjil USPAT 2004/01/08 12:37
switch$3) (software adjl
“/ switch$3) (software-switch$3)) ) and agent)
e’ ‘| and protocol
2 ~ ,)200 (((soft-switch$3 softswitch$3 (soft adjl . USPAT; 2004/01/08 13:36
g switch$3) (software adjl US-PGPUB;
.- | switch$3) (software-switch$3)) ) and agent) EPQ; JPO;
and protocol : DERWENT '
3 235 | (((#oft-switch$3 softswitch$3 (soft adjl USPAT; 2004/01/08 13:36
s \ switch$3) (software adjl , US-PGPUB;
vV hod switch$3) (software-switch$3)) ) and agent) EPO; JPO;
ont and protocol DERWENT
4 15 | ({((soft-switch$3 softswitch$3 (soft adjl USPAT 2004/01/08 13:37
switch$3) (software adjl
switch$3) (software-switch$3)) ) and agent)
and protocol) not ((({(soft-switch$3
softswitch$3 (soft adjl switch$3) (software
adjl switch$3) (software-switch$3)) ) and
agent) and protocol)
5 35 {{(((soft-switch$3 softswitch$3 (soft adji USPAT; 2004/01/08 13:37
Aﬂkvz s switch$3) (software adjl US-PGPUB;
4”” switch$3) (software-switch$3)) ) and agent) EPO; JPO;
and protocol) not ((((soft-switch$3 DERWENT
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’ Application No. . | Applicant(s)

’ 09/538,040 KACZMARCZYK ET AL.
Office Action Summary Examiner ArtUnit
Ronald Abelson 2666

-- 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 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 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.
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Claim Rejections - 35 USC § 102

1. 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 internatiocnal
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.

2. Claims 19-24, 26, 28-33, 35, and 36 rejected under 35
U.S.C. 102(e) as being anticipated by Elliott (US 6,614,781).

Regarding claim 19, Elliott teaches a method and apparatus
for of different transport protocols (IPDC, TCP/IP, fig. 4A box
204, col. 31 lines 51-53, fig. 6C box 620, INAP/IP, col. 42
lines 60-62).

The system comprises translating the incoming signaling
messages into call events (call event, col. 60 line 56 - col. 61
line 5).

The system comprises processing the call events (fig. 4C

box 422 getRoute()).
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The system comprises requesting outgoing resources for
establishing data sessions (allocates internal resources, col.

52 lines 57-62).

The system comprises terminating the data sessions on the

requested outgoing rescurces (col. 5 lines 15-24).

Regarding claim 20, requesting (fig. 4C box 422 getRoute())

and receiving routing information (fig. 4C box 430).

Regarding claim 21, requests for and receiving address

resolution to establish the data sessions (col. 52 lines 63-67).

Regarding claim 22, requesting and receiving address
locations of called parties in external networks (col. 204 lines

10-15).

Regarding claim 23, processing signaling messages of a
particular protocol and parsing and formatting the messages

according to the protocol. Elliott teaches a particular protocol
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887 {fig. 4A box 208, 210). The steps of processing, parsing,

and formatting are inherent.
Regarding claim 24, SS7 (fig. 4A box 208, 210).

Regarding claim 26, receiving and transmitting H.323

signaling messages (fig. 6B col. 40 lines 46-47).

Regarding claim 28, receiving and transmitting MGCP

signaling messages (col. 5 lines 22-24).

Regarding claim 29, receiving and transmitting IPDC

signaling messages (col. 5 lines 17-21).

Regarding claim 30, receiving and transmitting SGCP

signaling messages (col. 140 lines 28-33).

Regarding claim 31, receiving and transmitting PSTN network

messages (col. 18 lines 26-29).

Regarding claim 32, receiving and transmitting packet

network messages (col. 4 lines 31-34).
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Regarding claim 33, receiving and transmitting wireless

network messages (GSM, col. 323 lines 55-56).

Regarding claim 35, processing call events to generate

records (col. 5 lines 53-56).

Regarding claim 36, verifying an incoming circuit is in a
valid state (error message information, col. 59 line 64 - col.

60 line 3).

Claim Rejections - 35 USC § 103
3. 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.

4. Claim 25 is rejected under 35 U.S.C. 103(a) as being
unpatentable over Elliott as applied to claim 19 above, and

further in view of Doshi (US 6,529,499).
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Although Elliott teaches IP (col. 19 lines 63-66), the
reference is silent on session initiation protococl 'SIP’

Doshi teaches, in IP, session management is typically
performed using SIP (col. 3 lines 19-20.

Therefore it would have been obvious to one of ordinary
skill in the art, having both Elliott and Doshi before him/her
and with the teachings [a] as shown by Elliott, a method and
apparatus for a softswitch interconnecting networks of different
transport protocols, and [b] as shown by Doshi, in IP, session
management is typically performed using SIP, to be motivated to
modify the system of Elliott by augmenting the signal system to
support SIP. This modification can be performed in software.
This would improve the system since SIP is better suited to

handle IP packet switching than S8S7.

Allowable Subject Matter

5. Claims 1-18 and 37-51 are allowed.

6. Claims 27 and 34 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in
independent form including all of the limitations of the base

claim and any intervening claims.
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Regarding claimg 1, 19, Elliott teaches a method and
apparatus for a softswitch (fig. 4A box 204) interconnecting
networks c¢f different transport protocols (IPDC, TCP/IP, fig. 4A
box 204, col. 31 lines 51-53, fig. 6C box 620, INAP/IP, col. 42
lines 60-62).

The system comprises a signaling agent coupled to the
networks and operable to receive incoming signaling messages
(fig. 4B box 422 receiveMsg()), translate the incoming signaling
messages to a call model event (call event, col. 60 line 56 -
col. 61 line 5), and route the call model event (fig. 4C box 422
getRoute()) .

Although Elliott teaches agents (col. 74 lineg 16-19), none
of the prior art of record teaches the limitations a call agent
in communication with the signaling agent and operable to
receive the call model event, request outgoing resources for
establishing data sessions, generate outgoing signaling
messages, and send the outgoing signaling messages to the
signaling agent.

In contrast, regarding allocation of resocurces, Elliott
teaches the gateway allocates resources and is controlled by the

soft switch (col. 52 lines 57-62, col. 53 lines 12-16).
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Regarding claim 27, nothing in the prior art of the record
teaches or fairly suggests parsing, formatting, filtering, and
routing, in combination with all the other limitations listed in

the claim.

Regarding claim 34, although Ellicott teaches a protocol
independent communication (PIM, col. 78 lines 47-50), nothing in
the prior art of the record teaches or fairly suggests a

protocol-independent logic engine for processing call events.

Conclusion
7. Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Ronald
Abelson whose telephone number is (703) 306-5622. The examiner
can normally be reached on M-F.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Seema Rao can be
reached on (703) 308-5463. The fax phone number for the
organization where this application or proceeding is assigned is

(703) 872-9314.
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Any inquiry of a general nature or relating to the status
of this application or proceeding should be directed to the

receptionist whose telephone number is (703) 305-9600.

Ronald Abelson
Examiner
Art Unit 2666

% % %k
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c issioner fo with the United States Postal Service “Express Mail

P.O. Box 1450 Post Office to Addressee” service under 37 CFR

Alexandria, VA 22313-1450 1.10 on the date indicated below and is addressed to
the Commissioner for Patents, P.O. Box 1450,

Alexandria, VA 22313-1450.

Willice, s

Willie Jiles

Dear Sir: Date: April 21, 2004

RESPONSE PURSUANT TO 37 C.F.R. 1.111
In response to the Office Action mailed January 21, 2004, Applicants respectfully

request the Examiner to reconsider the rejection of the claims in view of the following
amendments thereto, and the comments as set forth below. Please amend the application as

follows:
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Amendments to the Claims

For the convenience of the Examiner, all pending claims of the present Application

are shown below whether or not an amendment has been made.

1. (Original) A softswitch interconnecting networks of different transport
protocols, comprising:

a signaling agent coupled to the networks and operable to receive incoming signaling
messages, translate the incoming signaling messages to a call model event, and route the call
model event; and ’

a call age/nt in communication with the signaling agent and operable to receive the
call model event, request outgoing resources for establishing data sessions, generate outgoing
signaling messages, and send the outgoing signéling messages to the signaling agent, the
signaling agent further terminating the data sessions on the recjuestéd outgoing resources.

2. (Original) The softswitch, as set forth in claim 1, further comprising a
resource manager operable to receive outgoing resource requests from the call agent, and

provide outgoing resource availability responses to the call agent.

3. (Original) The softswitch, as set forth in claim 1, further comprising a
network directory server operable to receive requests for routing information to establish data

sessions from the call agent, and provide routing information to the call agent.

4. (Original) The softswitch, as set forth in claim 1, further comprising a
network directory server operable to receive requests for address resolution to establish data
sessions from the call agent, and provide address resolution responses to the call agent.

5. (Original) The softswitch, as set forth in claim 1, further comprising a
network gateway operable to receive requests for address locations of called parties in
external networks to establish data sessions from the call agent, and provide the address

locations to the call agent.

6. (Original) The softswitch, as set forth in claim 1, wherein the signaling agent
comprises: ™ :

a logic control executing a logic control program and operable to process signaling
messages of a particular signaling protocol;

a codec specialized in the signaling protocol of an access network and operable to
parse and format signaling messages according to the signaling protocol; and

DALO1:791639.1
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a filter operable to filter and route signaling messages from the codec to the logic

control.

7. (Original) The softswitch, as set forth in claim 6, wherein the signaling
protocol is SS7.

8. (Original) The sofiswitch, as set forth in claim 6, wherein the signaling

protocol is session initiation protocol.

9. (Original) The softswitch, as set forth in claim 6, wherein the signaling
protocol is H.323,

10. (Original) The softswitch, as set forth in claim 1, further comprising a
network gateway which comprises:

a logic control executing a logic control program and operable to process messages of
a particular transport protocol;

a codec specialized in the transport protocol of a media gateway and operable to parse
and format the messages according to the transport protocol; and

a filter operable to filter and route signaling messages from the codec to the logic

control.

11, (Original) The softswitch, as set forth in claim 10, wherein the transport

protocol is media gateway control protocol.

12. (Original). The softswitch, as set forth in claim 10, wherein the transport

protocol is Internet protocol device control protocol.

13. (Original) The softswitch, as set forth in claim 10, wherein the transport

protocol is simple gateway control protocol.

14 (Original) The softswitch, as set forth in claim 1, wherein the networks

comprise a public switched telephone network.

15. (Original) The softswitch, as set forth in claim 1, wherein the networks

comprise a packet network.

DALO1:791639.1
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16. (Original) The softswitch, as set forth in claim 1, wherein the networks

comprise a wireless network.

17. (Original) The softswitch, as set forth in claim 1, wherein the call agent
comprises a protocol-independent logic engine operable to execute a function-specific logic

control program.

18. (Original) The softswitch, as set forth in claim 1, further comprising a billing

sub-system in communication with the call agent and operable to generate call detail records.
19. (Canceled)

20. (Currently Amended) The method, as set forth in elaim319 claim 27, further
comprising requesting for and receiving routing information to establish the data sessions.

21. (Currently Amended) The method, as set forth in elaima19 claim 27, further

comprising requests for and receiving address resolution to establish the data sessions.

22. (Currently Amended) The method, as set forth in elaim19 claim 27, further
comprising requesting for and receiving address locations of called parties in external

networks to establish the data sessions.

23. (Currently Amended) The method, as set forth in elatm19 claim 27, further
comprising:

executing a logic control program and processing the signaling messages of a
particular signaling protocol; and

parsing and formatting signaling messages according to the signaling protocol.

24, (Currently Amended) The method, as set forth in elaim—19 claim 27, further
comprising receiving and transmitting SS7 signaling messages.

25. (Currently Amended) The method, as set forth in ela19 claim 27, further
comprising receiving and transmitting session initiation protocol signaling messages.

26. (Currently Amended) The method, as set forth in elaim19 claim 27, further

comprising receiving and transmitting H.323 signaling messages.

DALO1:791639.1
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27. (Currently Amended) ; i i : A method of

internetworking between networks of different transport protocols, comprising:

receiving signaling messages from a signaling network;

translating the signaling messages into call events;

processing the call events;
requesting outgoing resources for establishing data sessions with devices coupled to a

transport network;

terminating the data sessions on the requested outgoing resources:

wherein translating the messages comprises:

executing a logic control program and processing messages of a particular transport
protocol;

parsing and formatting the messages according to the transport protocol; and

filtering and routing the translated messages.

28. (Currently Amended) The method, as set forth in elai#m39 claim 27, further

comprising receiving and transmitting media gateway control protocol messages.

29, (Currently Amended) The method, as set forth in elaim—39 claim 27, further

comprising receiving and transmitting Internet protocol device control protocol messages.

30. (Currently Amended) The method, as set forth in elaim19 claim 27, further

comprising receiving and transmitting simple gateway control protocol messages.

31. (Currently Amended) The method, as set forth in elaim—19 claim 27, further
comprising receiving and transmitting public switched telephone network messages.

N

32. (Currently Amended) The method, as set forth in elaim—39 claim 27, further
comprising receiving and transmitting packet network messages.

33. (Currently Amended) The method, as set forth in elai#—19 claim 27, further
comprising receiving and transmitting wireless network messages.

34. (Currently Amended) The—method;—as—set—forth—in—-elaim—19; A method of
internetworking between networks of different transport protocols, comprising:

receiving signaling messages from a signaling network;

translating the signaling messages into call events;
processing the call events;

DALO01:791639.1
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requesting outgoing resources for establishing data sessions with devices coupled to a

transport network;
terminating the data sessions on the requested outgoing resources; and

further comprising using a protocol-independent logic engine to execute a function-

specific logic control program to process the call events.

3s. (Currently Amended) The method, as set forth in elaim-19 claim 34, wherein

processing the call events comprises generating call detail records.

36. (Currently Amended) The method, as set forth in elaim19 claim 34, further

comprising verifying an incoming circuit is in a valid state.

37. (Original) A softswitch interconnecting networks of different transport and
signaling protocols, comprising:

a signaling agent coupled to the networks and operable to receive incoming signaling
messages, translate the incoming signaling messages to a call event, and route the call event,

a call agent in communication with the signaling agent and operable to receive the
call event, verify the validity of incoming circuits of inbound calls, generate a request for an
outgoing resources for establishing data sessions;

a network directory server in communication with the call agent and operable to
receive the request for an outgoing resource, and provide information on the outgoing
resource;

a network gateway agent operable to receive a request to establish a data session on
the selected outgoing resource, and set up an open session; and

the call agent operable to terminate the data sessions on the requested outgoing
resources, and generate a call detail record in response to disconnecting the data session.

38. (Original) The softswitch, as set forth in claim 37, further comprising a
resource manager operable to receive outgoing resource requests from the call agent, and
provide outgoing resource availability responses to the call agent.

39. (Original) The softswitch, as set forth in claim 37, wherein the network
directory server is further operable to receive requests for address resolution to establish data
sessions from the call agent, and provide address resolution responses to the call agent.

40. (Original) The softswitch, as set forth in claim 37, wherein the signaling
agent comprises:

DALO1:791639.1

166



‘ ATTORNEY DOCKE" . PATENT
065968.0104 09/538,040
7

a logic control executing a logic control program and operable to process signaling
messages of a particular signaling protocol;

a codec specialized in the signaling protocol of an access network and operable to
parse and format signaling messages according to the signaling protocol; and

a filter operable to filter and route signaling messages from the codec to the logic

control.

41. (Original) The softswitch, as set forth in claim 40, wherein the signaling
protocol is SS7.

42, (Original) The sofiswitch, as set forth in claim 40, wherein the signaling

protocol is session initiation protocol.

43. (Original) The softswitch, as set forth in claim 40, wherein the signaling
protocol is H.323.

44. (Original) The softswitch, as set forth in claim 37, wherein the network
gateway comprises:

a logic control executing a logic control program and operable to process messages of
a particular transport protocol; .

a codec specialized in the transport protocol of a media gateway and operable to parse
and format the messages according to the transport protocol; and

a filter operable to filter and route signaling messages from the codec to the logic

control.

45. (Original) The softswitch, as set forth in claim 44, wherein the transport

protocol is media gateway control protocol.

46. (Original) The softswitch, as set forth in claim 44, wherein the transport

protocol is Internet protocol device control protocol.

47. (Original) The softswitch, as set forth in claim 44, wherein the transport

protocol is simple gateway control protocol.

438. (Original) The softswitch, as set forth in claim 37, wherein the networks

comprise a public switched telephone network.
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49. (Original) The softswitch, as set forth in claim 37, wherein the networks

comprise a packet network.

50. (Original) The softswitch, as set forth in claim 37, wherein the networks

comprise a wireless network.

51. (Original) The softswitch, as set forth in claim 37, wherein the call agent
comprises a protocol-independent logic engine operable to execute a function-specific logic

control program.
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REMARKS

This application has been carefully reviewed in light of the Office Action mailed
January 21, 2004. Claims 1-18 and 37-51 have been allowed. Claims 27, 34, 20-26, 28-33,
and 35-36 have been amended. Claim 19 has been canceled. Applicants respectfully request

reconsideration and favorable action of all pending claims in view of the following remarks.

Allowable Subject Matter
Applicants appreciate the indication by the Examiner that Claims 1-18 and 37-51 are

allowed, and that Claims 27 and 34 would be allowable if rewritten in independent form. In
response, Applicants rewrite Claims 27 and 34 to include all of the limitations of independent
Claim 19. Further, dependent Claims 20-26 and 28-33 have been amended to depend from
rewritten Claim 27, and dependent Claims 35-36 have been amended to depend from
rewritten Claim 34.

The Office Action also offers a statement of reasons why Claims 1, 27, and 34 are
considered to recite allowable subject matter. Applicants agree that Claims 1, 27, and 34,
along with Claims 2-18 and 37-51, recite allowable subject matter. However, Applicants do
not agree with the statement of reasons for allowance to the extent that it attempts to
paraphrase the claimed subject matter using terminology and/or language which differs in
some respects from the specific terminology and language that was selected for use in
Applicants' claims. Applicants believe that the scope and interpretation of the claims should
be determined by the terminology and language of the claims themselves, rather than
language selected by the PTO to attempt to paraphrase the recited subject matter. Further,
Applicants believe that the statement of reasons for allowance should not be interpreted to
mean that the Examiner's stated reasons are the only reasons supporting allowance and that
there are no other reasons supporting the allowance of various claims. Favorable action is

requested.

Section 102 and 103 Rejections
The Office Action rejects Claims 19-24, 26, 28-33, 35, and 36 under 35 U.S.C. §

102(e) as being anticipated over U.S. Pat. No. 6,614,781 to Elliott (“Elliort”’), and Claim 25
under 35 U.S.C. § 103. To advance the prosecution of this case, Claim 19 has been canceled.

As suggested by the Examiner, Claims 27 and 34 have been rewritten to include all of the
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limitations of independent Claim 19. Dependent Claims 20-26 and 28-33 have been
amended to depend from rewritten Claim 27, and dependent Claims 35-36 have been
amended to depend from rewritten Claim 34. Thus, the rejections of Claims 19-26, 28-33,

35, and 36 are considered moot. Favorable action is requested.
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CONCLUSION

Applicants have now made an earnest attempt to place this case in condition for

immediate allowance. For the foregoing reasons and for other apparent reasons, Applicants

respectfully request allowance of all pending claims.

If the Examiner feels that prosecution of the present Application may be advanced in
any way by a telephone conference, the Examiner is invited to contact the undersigned

attorney at 214-953-6447.

Applicants do not believe that any fees are due. However, the Commissioner is
hereby authorized to charge these fees and any extra fee or credit any overpayments to

Deposit Account No. 02-0384 of Baker Botts L.L.P.

Respectfully submitted,

BAKER BOTTS L.LF.
Attorneys for Applicants

Bradley/R. Williams
Reg. N/ 40, 227

Date: April 21, 2004

Correspondence Address:
2001 Ross Avenue, Suite 600
Dallas, Texas 75201-2980
Phone: (214) 953-6447

Customer Number: 0 50 73
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CONCLUSION

Applicants have now made an eamest attempt to place this case in condition for
immediate allowance. For the foregoing reasons and for other apparent reasons, Applicants
respectfully request allowance of all pending claims.

If the Examiner feels that prosecution of the present Application may be advanced in
any way by a telephone conference, the Examiner is invited to contact the undersigned
attorney at 214-953-6447.

Applicants do not believe that any fees are due. However, the Commissioner is
hereby authorized to charge these fees and any extra fee or credit any overpayments to
Deposit Account No. 02-0384 of Baker Botts L.L.P.

Respectfully submitted,

BAKER BOTTS LLe.
Attomeys for Applicants
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Applicants respectfully submit that the claims of Applicants’ above-referenced patent
application are patentably distinguishable from these references.

This Information Disclosure Statement is being submitted pursuant to 37 C.F.R.
§ 1.97(c). The stipulated fee of $180.00 is enclosed herewith. The Commissioner is hereby
authorized to charge any fees or credit any overpayments to Deposit Account No. 02-0384 of
Baker Botts L.L.P.

Respectfully submitted,

BAKER BOTTS L.L.P.
Attorneys for Applicants
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09/538,040 KACZMARCZYK ET AL.4
Office Action Summary Examiner AR UnKt
Ronald Abelson 2666

. - 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 3 MONTH(S) FROM -
THE MAILING DATE OF THIS COMMUNICATION.
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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).
11)[] 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

12)J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJAl b)[JSome * c)[] None of:
1. Certified copies of the priority documents have been received.
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application from the International Bureau {(PCT Rule 17.2(a)).
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Claim Rejections - 35 USC § 102
1. 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 Bnglish language.

2. Claims 1, 7, 9, 14-18, 20-24, 26-35 are rejected under
35 U.S.C. 102(e) as being anticipated by Elliott (US
6,614,781).

Regarding claim 1, Elliott teaches a method and
apparatus for a soft switch (fig. 4A box 204)
interconnecting networks of different transport protocols
(IPDC, NMI, MGCP, col. 19 lines 41-43).

The system comprises a signaling agent (fig. 2B box
204) coupled to the networks and operable to receive
incoming signaling messages (signaling information is
processed by soft switch, col. 32 lines 51-54), translate
the incoming signaling messages to a call model event

(establish the originating call-half, determine the
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identity of terminating soft switch, col. 32 lines 51-56),

and route the call model event (col. 32 lines 58-60).

The system comprises a call agent (fig. 2B box 304) in
communication with the signaling agent and operable to '
receive the call model event (col. 32 lines 54-57), request
outgoing resources for establishing data sessions (fig. 62:
see connection between soft switch box 204 and resource
management box 6204), generate outgoing signaling messages
(signaling information is processed by soft switch, col. 32
lines 51-54), and send the outgoing signaling messages to
the signaling agent (note bi-directional flow of signaling
messages between soft switches 204 and 304), the signaling
agent further terminating the data sessions on the
requested outgoing resources (tear down, col. 32 lines 5-

7).

Regarding claim 27, Elliott teaches a method and
apparatus for interconnecting networks cf different
transport protocols (IPDC, NMI, MGCP, col. 19 lines 41-43).

The system comprises receiving incoming signaling
" messages (signaling information is processed by soft

switch, col. 32 lines 51-54).
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The system comprises translating the incoming
signaling messages to a call model event (establish the
originating call-half, determine the identity of
terminating soft switch, col. 32 lines 51-58)

The system comprises processing / routing the call
model events (col. 32 lines 58-60).

The system comprises requesting outgoing resources for
establishing data sessions (fig. 62: see connection between
soft switch box 204 and resource management box 6204).

The system comprises terminating the data sessions on
the requested outgoing resources (tear down, col. 32 lines
5-7).

The system comprises executing a logic control program
and processing messages of a particular transport protocol.
Note, as stated previously, the system processes messages a
multiple protocols (IPDC, NMI, MGCP, col. 19 lines 41-43).,

The system parses and formats the messages according
to the transport protocol (IPDC, NMI, MGCP, col. 19 lines
41-43). Note, if this were not the case, the soft switch
would not understand the messages.

The system filters {col. 226 lines 49-50) and routes

the translated messages. Regarding routing, the soft switch
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is an interconnection between gateways (fig. 1, col. 19

lines 41-43).

Regarding claim 34, Elliott teaches a method and
apparatus for interconnecting networks of different
transport protocols (IPDC, NMI, MGCP, col. 19 lines 41-43).

The system comprises receiving incoming signaling
messages (signaling information is processed by soft
switch, col. 32 lines 51-54).

The system comprises translating the incoming
signaling messages to a call model event (establish the
originating call-half, determine the identity of
terminating soft switch, col. 32 lines 51-56)

The system comprises processing / routing the call
model event (ccl. 32 lines 58-60).

The system comprises requesting outgoing resources for
establishing data sessions (fig. 62: see connection between
soft switch box 204 and resource management box 6204) .

The system comprises terminating the data sessions on
the requested cutgoing rescurces (tear down, col. 32 lines

5-7).
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The system comprises using a protocol-independent
logic engine to execute a function specific logic control
program to process the call events. Elliott teaches
processing of the call events is protocol dependent (ISSC
protocol, col. 32 lines 58-60). Note, the examiner
maintains that the ISSC protocol is protocol-independent
since it is only used for transmitting messages between
soft switches and is not used for communication with

external networks.

Regarding claims 7 and 24, the signaling protocecl is

887 (col. 4 lines 66-67).

Regarding claims 9 and 26, the signaling protocol is

H.323 (col. 40 lines 46-47).

Regarding claims 14 and 31, the networks comprise a

PSTN (col. 4 lines 31-34).

Regarding claims 15 and 32, the networks comprise a

packet network {(col. 4 lines 31-34).
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Regarding claims 16 and 33, the networks comprise a

wireless network (cellular (col. 226 lines 45-48).

Regarding claim 17, the call agent / soft switch
comprises using a protocol-independent logic engine to
execute a function specific logic control program to
process the call events. Elliott teaches processing of the
call events is protocol dependent (ISSC protocol, col. 32
lines 58-60). Note, the examiner maintains that the ISSC
protocol is protocol-independent since it is only used for
transmitting messages between soft switches and is not used

for communication with external networks.

Regarding claims 18 and 35, the soft switch comprises
a billing sub-system in communication with the call agent /
soft switch and operable to generate call detail records

(cel. 21 lines 11-15).

Regarding claim 20, requesting and receiving routing

information to establish data sessions (fig. 62 box 212).

Regarding claim 21, requesting and receiving address

resolution to establish data sessions (fig. 62 box 212).
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Regarding claim 22, requesting and receiving address
locations of called parties in external networks to

establish data sessions (fig. 62 box 212).,

Regarding claim 23, executing a logic control program
and processing the signaling messages of a particular
signaling protocol (signaling information is processed by
soft switch, col. 32 lines 51-54) and parsing and
formatting signaling messages according to the signaling
protocel (signaling information is processed by soft
switch, col. 32 lines 51-54). Note, given the soft switch
processes the signaling information, the examiner maintains
the soft switch is performing the steps of parsing and

formatting.

Regarding claim 28, receiving and transmitting MGCP

messages (col. 5 lines 23-25).

Regarding claim 29, receiving and transmitting IPDC

messages (col. 5 lines 17-21).
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Regarding claim 30, receiving and transmitting SGCP

messages {(col. 140 lines 28-33).

3. Claim 2 is rejected under 35 U.S.C. 103(a) as being
unpatentable over Elliott as applied to claim 1 above, and
further in view of Hayter (GB 2,326,054).

4. Thié application currently names joint inventors. In
considering patentability of the claims under 35

U.S.C. 103(a), the examiner presumes that the subject
matter of the various claims was commonly owned at the time
any inventions covered therein were made absent any
evidence to the contrary. Applicant is advised of the
obligation under 37 CFR 1.56 to-point out the inventor and
invention dates of each claim that was not commonly owned
at the time a later invention was made in order for the
examiner to consider the applicability of 35 U.S.C. 103 (c)
and potential 35 U.S8.C. 102(e), (f) or (g) prior art under

35 U.S.C. 103(a).

Regarding claim 2, although Elliott teaches a soft
switch (fig. 62 box 62) in communication with an external
resource manager (fig. 62 box 6204) operable to receive

outgoing resource requests from the call agent / soft
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switch, and provide outgoing resource availability to the
call agent / soft switch, Elliott fails to teach the soft
switch comprises a resource manager.

Hayter teaches a switch comprising a resource manager
/ bandwidth allocator operable to receive requests and
provide availability responses (fig. 1 box 24, pg. 12 lines
19-26) .

Therefore it would have been obvicus to one of
ordinary skill in the art, having both Elliott and Hayter
before him/her and with the teachings [a] as shown by
Elliott, a scoft switch interconnecting networks of
different transport protocols, and [b] as shown by Hayter,
a switch comprising a resocurce manager / bandwidth
allccator operable to receive requests and provide
availability responses, to be motivated to modify the
system of Elliott by integrating the resource manager
(Elliott: fig. 62 box 6204) within the soft switch., This
modification can be performed in scoftware. This would
improve the system since information regarding the resource
management would be obtained internally and would no longer

be dependent on an external source.
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5. Claims 8 and 25 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Elliott as applied to claim 1 and
27 above, and further in view of Schuster (US 6,650,619).

Elliott is silent on signaling protocol is session
initiation protocol.

Schuster teaches session initiation protocol (col. 1
lines 40-42).

Therefore it would have been obvious to one of
ordinary skill in the art, having both Elliott and Schuster
before him/her and with the teachings [a)] as shown by
Elliott, a soft switch interconnecting networks of
different transport protocols, and [b] as shown by
Schuster, session initiation protocol, to be motivated to
modify the system of Elliott by performing a software
upgrade to the soft .switch to allow the soft switch to
process session initiation protocol. This would improve the
system since session initiation protocol can support

Internet telephony.

6. Claim 36 is rejected under 35 U.S.C. 103(a) as being

unpatentable over Elliott as applied to claim 34 above, and

further in view of Capers (US 6,418,205).
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Elliott is silent on verifying an incoming circuit is
in a valid state.

Capers teaches verifying an incoming circuit is in a
valid state (col. 9 lines 21-24),

Therefore it would have been obvious to one of
ordinary skill in the art, having both Elliott and Capers
before him/her and with the teachings [a] as shown by
Elliott, a soft switch interconnecting networks of
different transport protocols, and [b] as shown by Capers,
general validation to ensure that the SS7 ISUP message does
not include a CIC of a circuit not equipped for the
platform, to be motivated to modify the system of Elliott
by incorporating a software routine to the soft switch to
ensure that the 887 ISUP message does not include a CIC of
a circuit not equipped for the goft switch. This would
improve the system by ensuring that the soft switch is

capable of processing the SS7 ISUP messages sent to it.
Allowable Subject Matter
7. Claims 37-51 are allowed.

8. Claims 3-6 and 10-13 are objected to as being

dependent upon a rejected base claim, but would be
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allowable if rewritten in independent form including all of
the limitations of the base claim and any intervening
claims.

Regarding claim 3, although Elliott teaches an
external network directory server operable to receive
request for routing information (fig. 62 box 212) in
communication with the soft switch, nothing in the prior
art of the record teaches or fairly suggests the soft
switch comprises a network directory server operable to
receive requests for routing information to establish data
sessions from the call agent, and provide routing

information to the call agent.

Regarding claim 4, although Elliott teaches an
external network directory server operable to receive
request for address resolution (fig. 62 box 212) in
communication with the soft switch, nothing in the prior
art of the record teaches or fairly suggests the soft
switch comprises a network directory server operable to
receive requests for address resolution to establish data
sessions from the call agent, and provide address

resolution responses to the call agent.
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Regarding claim 5, although Elliott teaches an
external network gateway operable to receive requests for
address locations of called parties in external networks to
establish data sessions and provide address locations (fig.
2B box 232, 234), nothing in the prior art of the record
teaches or fairly suggests the scoft switch comprises a
network gateway operable to receive requests for address
locations of called parties in external networks to
establish data sessions from the call agent, and provide

address locations to the call agent.

Regarding claims 6 and 10, although Elliott teaches
parsing and formatting signaling messages according to the
signaling protocol, (IPDC, NMI, MGCP, col. 19 lines 41-43),
nothing in the prior art of reference teaches or fairly
suggests the soft switch comprising a codec specialized in
the signal protocol of an access network and operable to
parse and format signaling messages according to the
signaling protocol and a filter operable to route signaling

'messages from the codec to the logic control.
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Regarding claiﬁ 37, Elliott teaches a method and
apparatus for interconnecting networks of different
gsignaling protocols (SS7, ISDN, col. 32 lines 7-10).

The system comprises a signaling agent (fig. 2B box
204) receiving incoming signaling messages (signaling
information is processed by soft switch, col. 32 lines 51-
54), translating the incoming signaling messages to a call
model event (establish the originating call-half, determine
the identity of terminating soft switch, col. 32 lines 51-
56), and routing the call model event (col. 32 lines 58-
60) .

The system comprises a call agent (fig. 2B box 304) in
communication with the signaling agent and operable to
receive the call model event (col. 32 lines 54-57),
generate a request outgoing resources for establishing data
sessions (fig. 62: see connection between soft switch box
204 and resource management box 6204).

The network gateway agent operable to receive a
request to establish a data session on the selected
outgoing resource, and set up an open session (set up, col.

32 lines 5-7).
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The call agent is operable to terminate the data
sessions on the requested outgoing resources (tear down,
col. 32 lines 5-7).

Although Elliott teaches a soft switch (fig. 62 box
204) server (fig. 62 box 254), nothing in the prior art of
the record teaches or fairly suggests a softwsitch
comprising a network directory server in communication with
the call agent and operable tc receive the request for an
outgoing rescurce, and provide information on the outgoing
resource in view of the prior art teachings of Elliott, in
combination with all the other limitations listed in the
claim. Note, the prior art does not teach a soft switch

comprising a server.
Conclusion

9. Any inquiry concerning this communication or earlier
communications from the examiner should be directed to
Ronald Abelson whose telephone number is (703) 306-5622.
The examiner can normally be reached on M-F.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Seema Rao can be

reached on (703) 308-5463. The fax phone number for the
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organization where this application or proceeding is
assigned is 703-872-9306.

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://bair—
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).

A
Ronald Abelson

Examiner
Art Unit 2666
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BROADBAND TELECOMMUNICATIONS SWITCH

The present invention relates to broadband tele-
communications switches which operate to switch packets or cells
of data from a plurality of input ports to a plurality of output
ports. In particular, but not exclusively, the present invention
relates to broadband telecommunications switches which operate
in accordance with Asynchronous Transfer Mode (ATM) principles.

Telecommunications systems which communicate data at
rates in the order of mega bits per second are known as
broadband telecommunications systems. In order to effect
communication of data at such high rates between a plurality of
sources and a plurality of receivers, telecommunications systems
are adapted to make optimum use of an amount of data
communications bandwidth provided by a telecommunications
network. To this end, broadband telecommunications systems .
operate to communicate data in a form of discrete packets or cells
which carry a predetermined amount of information. An example
of such a broadband telecommunications system is an
Asynchronous Transfer Mode (ATM) telecommunications system,
wherein data is conveyed in ATM cells. Each ATM cell comprises a
predetermined quantity of data as well as a cell header, which
contains a virtual channel identifier and a virtual path identifier
which are used by nodes or switches of a telecommunications
network to route the ATM cells between sources and receivers.

To achieve an efficient utilisation of a data communications
bandwidth provided by a telecommunications network, tele-
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communications systems may further operate to provide a
predetermined series of data transport media characterised by
predefined data transmission parameters such as delay, integrity
and cell rate. The telecommunications system is therefore
arranged to provide a series of virtual communications paths, each
of which is arranged to communicate data in accordance with the
predetermined transmission parameters. Such communications
paths are known as bearers, each of which is defined by the
attributes of the data which it is to communicate. Hence, by
selecting an appropriate bearer, a user of the telecommunications
network is provided with a cost effective means for
communicating broadband data in accordance with the type and
attributes of data the user is generating.

Bearer types may include Constant Bit Rate (CBR) which may
be delay and integrity critical. An example of a service carried by
a CBR bearer is voice or speech data. Other bearer types include
Variable Bit Rate (VBR) which is provided for data sensitive to
losses and some tolerance to delay, and Available Bit Rate (ABR)
which is loss sensitive but comparatively delay insensitive. There
is also a data bearer type for data which is insensitive to both
delay and integrity, which is known as Unspecified Bit Rate (UBR).
CBR, ABR, VBR and UBR are defined for ATM in accordance with
the ATM Forum.

In order to switch data received on an input port of a
broadband telecommunications switch to a plurality of output
ports, the broadband telecommunications switch must operate at a
substantially higher rate than the rate at which data is received
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on the input port. To effect the switching operation, a core of the
broadband telecommunications switch operates to interrogate
packets of data received from an input port to determine which of
the plurality of output ports the data packets should be sent, and
routes the packets from the input port to the corresponding
output port. If there are n output ports associated with a
broadband telecommunications switch, then the core must operate
at a rate of n multiplied by the bit rate or bandwidth associated
with any input port, if no delay or loss of data is to be incurred in
association with the switching operation. Furthermore, if there
are n input ports, then the rate of processing of the switch core
must be 22 multiplied by the bit rate or bandwidth of receiving
data on any one input port.

In order to reduce the processing rate required of the switch
core, known ATM switches are provided with data buffers which
are operatively associated with each of the input ports, and which
operate to store ATM cells at the input port until an output port to
which they are to be switched has sufficient capacity to receive
these ATM cells. This allows for a substantial reduction in the
processing rate of the switch core. An example of a known ATM
switch is disclosed in granted UK patent number 2272820B.

As with the input ports, a data rate or bandwidth limit for
communicating data is associated with each of the output ports.
Typically, but not exclusively, the data rate of the input ports is
equal to the data rate of the output ports which are also equal to
each other. As such, communications bandwidth associated with
the output port is bandwidth limited, so that a technical problem
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exists in arranging for data packets received on the input port to
be switched between the output ports whilst accommodating the
bandwidth limit associated with each output port, and insuring
that no data packet is lost in communication between the input
ports and the output ports.

The technical problem of switching data packets from a
plurality of input ports to a plurality of output ports, which output
ports are bandwidth limited, is addressed by the present
invention.

According to the present invention there is provided a
broadband telecommunications switch for switching packets of
data received on a plurality of input ports to a plurality of
bandwidth limited output ports, said switch comprising for each
input port a control processor which operates to communicate
request data for each of a plurality of switching periods to each of
a plurality of bandwidth allocators operatively associated with
said output ports, which request data is representative of a
request for communications bandwidth from said output ports
sufficient to accommodate packets of data received at said input
ports during a corresponding switching period, wherein each of
said bandwidth allocators responds to said request data by
generating bandwidth allocation data appertaining to an allocation
of a share of the bandwidth of the output port to the input port
and communicates bandwidth allocation data to each of said input
ports, which share of bandwidth said input port uses to switch
said data packets from said input ports to said output ports.
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The request data may represent a number of data packets
received at the input port during the corresponding switching
period.

Each of said input ports may further include for each output
port a data store for buffering data packets received at the input
port before being communicated to a respective output port via
said switch core. The control processor associated with each input
port may operate to generate request data in accordance with a
number of data packets present in said data stores for
communication to said output ports.

Switching of data packets between input ports and the
output ports of a broadband telecommunications switch
represents a task of some considerable complexity. This is
because there is not only a wide variation in data rates of data
arriving at the input ports of the switch, but also a plurality of
bearer types with different integrity and delay sensitivities. By
arranging for a control processor associated with each input port
to periodically transmit to each of the output ports request data
representative of a bandwidth requirement from the
corresponding output port sufficient to egress the data received at
the input port for a given switching period, the allocation of the
bandwidth of the output ports to the input ports may be effected
in a quasi synchronous manner, the effect of which is to
substantially reduce the complexity of the switch compared to a
switch where bandwidth allocation is executed asynchronously.
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Although allocation of the bandwidth of the output ports is
effected in a quasi synchronous manner, switching of data packets
is effected asynchronously.

The switching period is a period of time for which the
bandwidth allocation of the output ports to each of the input ports
is substantially constant. Determination of the bandwidth
allocation of the output ports to the input ports for the associated
switching period may be determined in correspondence with a
predetermined temporal position within the corresponding
switching period. The corresponding switching period and the
associated switching period may be the same switching period.

The temporal position within the corresponding switching
period at which the bandwidth of the output ports is allocated to
the input ports, may be determined by a polling event.

The polling event may be determined by an common clock
which generates synchronisation signals fed to each of said
control processors.

Each input port may be co-located with an associated output
port so that the control processor of an input port may be
operatively associated with a bandwidth allocator of a
corresponding output port. The polling events may be determined
by a temporal position at which each of the plurality of bandwidth
allocators receives a request data communication from one of said
control processors, in response to which each of the control
processors operatively associated with the bandwidth allocators

also communicate a request data.
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Each of the bandwidth allocators may further include a data
store for storing limit table data appertaining to a predefined
relationship between an amount of data to be switched from an
input port to an output port for a switching period in
correspondence with a bandwidth of the output port to be
allocated to the input port for switching said data. Each of the
control processors associated with the output ports may
furthermore operate in combination with the limit table data to
generate a limited bandwidth allocation determined in
dependence upon a number of data packets to be communicated
from the input port to the output port.

Advantageously, the telecommunications switch may further
operate to switch data from a Constant Bit Rate bearer across the
switch core in preference to other data and to the request data.

The bandwidth of the output ports allocated to the input
ports for switching Variable Bit Rate and Available Bit Rate (ABR)
data, may be that which remains when bandwidth allocated to CBR
bearers is subtracted from a total link bandwidth associated with
the output ports. _

The telecommunications switch may further operate to
allocate surplus bandwidth to Unspecified Bit Rate bearers
appertaining to the bandwidth of the output ports which has not
been allocated to the input ports, as a result of a bandwidth
allocation limit determined in dependence upon the limit table.

Advantageously, the control processors may operate to
weight each share of the allocated bandwidth from the output
~ ports, so that a total of each share of the bandwidth of the output
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ports does not exceed a total link bandwidth of a link
communicating the input port to the switch core.

According to an aspect of the present invention there is
provided a method of switching data packets from a plurality of
input ports to a plurality of output ports across a switch core,
comprising the steps of,

(i) for each input port generating request data representative of
a number of data packets to be switched by said input port to
respective output ports, )

(ii) for each input port contemporaneously switching the request
data generated in step (i) across the switch to said respective
output ports,

(iii) for each output port determining a share of the bandwidth
of the output port to provide said input ports in accordance with
said request data received from the input ports, and conveying
bandwidth allocation data corresponding to the bandwidth of the
output port allocated to each input port across the switch core to
each of the input ports, thereby allocating the bandwidth of the
output ports to the input ports for a predetermined switching
period to effect egress communication of the data packets.

One embodiment of the present invention will now be
described by way of example only with reference to the
accompanying drawing, wherein,

FIGURE 1 shows a schematic conceptual diagram of a
broadband tele-communications switch;

FIGURE 2 shows a schematic timing diagram of events which
occur during a switching period.
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The example embodiment provided is a broadband
telecommunications switch operating in accordance with
Asynchronous Transfer Mode (ATM) principles. To this end,
Figure 1 shows a schematic block diagram of an ATM
telecommunications switch, designated generally as 1.

In Figure 1, four input transmission means represented as
lines 2, are shown to feed each of four input ports designated
generally 5. Each of the input ports 5, are coupled to an ATM
switch core 6, by conductors 8. Data traversing the switch core 6
is fed to one of the four output ports designated generally 10,
which is thereafter egressed on an output transmission line 9,
which communicates with the rest of a broadband
telecommunications system.

In this example embodiment of the invention, each of the
transmission lines 2, on the input side of the switch, and the
output side of the switch 9, communicate ATM cells at a rate of
150 mega bits per second. As such it is the function of the switch
1, to switch ATM cells from the input conductors 2 to the output
conductors 9, in accordance with the connection identifying
information provided in the header of the ATM cells, which
header contains the virtual path and virtual channel identifiers.
Within the ATM switch 1, the switch core 6 operates to switch the
ATM cells between the input conductors 8 and the output
conductors 12, in accordance with the switching operation. As
hereinbefore explained, the switch core 6, acts as a routing or
switching processor. The switch core 6, is provided with some
data storage capacity (not shown) for storing data packets to be
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switched to output ports, in a situation in which input ports send
data packets to the same output port contemporaneously. The
data storage capacity of the switch core 6, therefore operates to
de-couple the switching of data packets between input ports and
output ports.

Each of the output transmission lines 9, has a data capacity
of 150 mega bits per second and are therefore bandwidth limited.
Each output port further includes a data store 14, which acts as a
buffer for ATM cells which are egressed from the output port 10.
The data stores 14, serve to re-shape ATM cell traffic which is
egressed from the output port 10.

As has been previously explained, in order to arrange for the
ATM cells received on each of the input lines 2, to be switched to
the output ports 10 without loss of ATM cells or delay, the switch
core 6, would have to be arranged to switch ATM cells at a rate
proportional to the square of the number of input lines 2,
multiplied by the communication data rate bandwidth on any one
of the input ports. This is because in order to switch data from all
of the input ports to one of the output port, the ATM switch port
6, would have to operate at a rate proportional to 2 multiplied by
the data rate of the input line, where n is the number of input
ports, and this data rate would have to be provided for each of the
output ports, hence, the rate of switching of the ATM switch core
6, would be proportional to n2 multiplied by the data rate on any
one of the input lines. However, in each of the input ports 5, there
is provided a data store 18, for each of the output ports 10.
Furthermore, there is also provided a switching node 20, which
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serves to switch ATM cells received on the input line 2, to each of
the buffers 18, in accordance with the output port to which the
ATM cells are to be switched. This arrangement of the switching
node 20 and the data stores 18, for each of the output ports, has
an effect such that switching of data from the input port to each of
the output ports need only be performed at a rate which is on
average proportional to the data rate of the input line 2.
Therefore, in this case, the rate of operation of the switch core
may be reduced to n multiplied by the communications data rate
bandwidth of any of the input lines 2, and since n = 4, the rate in
this case is 600 mega bits per second.

The ATM switch 1, thus far described, is provided with a
means to separate ATM cells destined for each of the output ports,
into a corresponding number of data stores 18, at each of the
input ports 5. The arrangement by which the ATM switch 1,
switches the ATM cells present in the input buffers of the input
port 5, to the output ports 10, whilst accommodating the
bandwidth limitation of the output ports 10 will now be described.

Each of the input ports 5, is provided with a control
processor 22, which operates to interrogate each of the input data
stores 18, to'assess the number of cells present in the data stores
at the start of a switching period. The switching period may, for
example, be in the order of 7ms. The control processor 22,
determines the number of cells stored in data stores 18, which are
to be switched for the current switching period. After
determining the number of cells present in each of the input data
stores 18, the control processor 22 generates an ATM cell which
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contains request data representative of the number of ATM cells s

in the data stores 18, at a predetermined temporal position within
the corresponding switching period. This ATM cell containing
request data, hereafter referred to as the request data cell, is fed
via conductor 8, to the ATM switch core 6, which thereafter
performs a multicast operation, wherein the request data cell is
replicated and switched to each of the output ports 10. This
operation is repeated by each of the control processors 22 in each
of the input ports 5.

At each of the output ports 10, a bandwidth allocator 24,
receives the request data cells via conductor 12, from each of the
input ports 5. As hereinbefore mentioned, the bandwidth of the
output port is limited to the link bandwidth of the conduct 12,
which is 150 mega bits per second. However, a portion of this
bandwidth may be allocated to a Constant Bit Rate (CBR) bearer
and so the bandwidth of the link 12, remaining, after subtraction
of the portion allocated to CBR bearers is that which is available to
be shared amongst the input ports in accordance with the request
data cell. The bandwidth allocator 24, operates to apportion the q
share of this available bandwidth between the respective input
ports 5, in accordance with the request data cells received
therefrom. The bandwidth allocator 24, then transmits a
bandwidth allocation ATM cell containing data representative of
the bandwidth allocated to each of the input ports S, by the output
ports (10), and the bandwidth allocation cell is multicast across
the ATM switch core 6, so that the same cell is communicated to
each of the input ports 5. This operation is performed by each
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bandwidth allocator 24, for each of the output ports 10. The
bandwidth allocation cells are received by each of the input ports
5, and fed to the control processor 22.

After receiving the bandwidth allocation cells, the control
processors 22, are in receipt of the necessary information to
switch the ATM cells in the input data buffers 18, across the ATM
switch for an associated switching period which may be a next
subsequent switching period. However, the control processor 22,
must perform one further operation before configuring the input
port to switch ATM cells at a desired rate appertaining to the
bandwidth allocation. The further operation is required to ensure
that a total of the shares of allocated bandwidth from each output
port does not exceed a total link bandwidth of the communication
links 8, between the input ports 5 and the switch core 6. To do
this the control processors 22, sum each share of the bandwidth
allocations from the output ports, and when the sum exceeds the
total link bandwidth, scales the bandwidth share so that the total
link bandwidth is not exceeded. For example, if three output ports
operate to provide an input port with a share of 75 mega bits per
second, then the total bandwidth allocated to the input port would
be 225 mega bits per second. Therefore, in this example, the
control processor 22, would be configured in combination with
switching node 26, so that the rate of transmitting ATM cells
across the switch core 6, to each of these output ports is reduced
to 50 mega bits per second. This, of course, will result in some
surplus bandwidth being unused at the output ports. However, it
would present a further level of complexity to re-allocate this
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bandwidth, and since this will only remain unused for one
switching period, this wasted capacity is minimised.

In accordance with the bandwidth allocation, the control
processor 22, operates to feed ATM cells from each of the input
data stores 18, via a switching node 26, to the ATM switching core
6, which thereafter switches the ATM cells to the respective
output ports.

The process of allocating bandwidth of the output ports to
the input ports hereinbefore described is performed for each of a
plurality of switching periods. During a current switching period a
polling event at a predetermined temporal position synchronises
the transmission of the request data by each of the control
processors 22, to the bandwidth allocators 24. This is indicated
conceptually by a timing diagram shown in Figure 2. In Figure 2,
line 30 represents time which increases from left to right. The
time line 30, is divided into a plurality of switching periods of
which switching period 31 is one example. Switching period 31, is
also shown in Figure 2 in an expanded form, in which four events
designated A, B, C and D are indicated conceptionally. Event A is
representative of the transmission of request data by each of the
input ports to each of the output ports. Event B is representative
of the sharing by the bandwidth allocators 24, of the available
bandwidth of the output port amongst the input ports, and the
transmission of the allocation data to the control processors 22,
within the input ports S. Event C is representative of the new
allocation of bandwidth to input ports becoming established,
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whereas event D is representative of the new allocation being
effective for the subsequent switching period.

The arrangement for switching ATM cells between a
plurality of input ports and a plurality of output ports, as herein-
before described with reference to Figure 1, is suitable for ATM
cells which are tolerant to delay. As such, if ATM cells are being
communicated in association with a Constant Bit Rate (CBR) bearer,
which are therefore delay sensitive, the ATM switch operates to
switch these ATM cells, through the switch core 6, to the
corresponding output ports 10, without buffering in any of the
input ports 5 or the output ports 10. It is for this reason that
bandwidth allocated to CBR bearers is subtracted from the total
link bandwidth of the output port to establish the bandwidth
available for sharing with the input ports. The arrangement of
buffering data at the input ports and output ports as hereinbefore
described, is therefore only appropriate for ATM cells conveyed in
association with a Variable Bit Rate (VBR) or Available Bit Rate
(ABR) bearers, wherein the bearer provides for a degree of delay
insensitivity. Furthermore, ATM cells conveyed in association
with an Unspecified Bit Rate (UBR) bearer, will be both delay and
loss insensitive. Therefore, ATM cells conveyed in association
with VBR and ABR bearers will be given priority over ATM cells
conveyed in association with a UBR bearer. As such, the
arrangement for allocating bandwidth of the output ports 10, to
the input ports 5, may be extended to allocating bandwidth to UBR
ATM cells, where surplus bandwidth is available at an output port
10. Surplus bandwidth may be made available by an output port
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10 in a situation in which there is a demand for a share of the
bandwidth of an output port from one or more of the input ports,
for only a comparatively small number of ABR or VBR ATM cells
for a switching period. If the entire bandwidth of the output port
10, were to be allocated to these input ports 5, then the ATM cells
in the input data stores 18, of each input port would be switched
to the output port in a comparatively small portion of the
switching period. Therefore, in this situation, the capacity of the
output port would remain unused for a substantial portion of a
switching period, whereas it could in fact be used for switching
UBR ATM cells.

To utilise the available surplus bandwidth at any of the
output ports 10, each of the bandwidth allocators 24, is further
provided with a date store 28, which is shown by example for one
of the bandwidth allocators only. Each data store 28, is provided
with data representative of a limit table. The limit table is a
predetermined relationship between an amount of bandwidth of
the output ports to be allocated to the input ports 5, and the
amount of data present in the input data buffers 18, to be
switched to the output ports 10, such that in the event that a
substantial portion of the bandwidth of an output port is to be
allocated to an input port for which only a relatively small amount
of data is to be switched during a switching period, the limit table
determines a limited bandwidth to be allocated to the input port
5, in proportion to the amount of data to be switched. So, for
example, where the bandwidth of 150 mega bits per second
associated with an output port is to be shared equally between
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two input ports, then without the operation of the limit table, each
port would have a share of 75 mega bits per second. However,
where a relatively small number of cells are present at the input
buffer associated with the input port, the limit table operates to
reduce the 75 mega bits per second to, for example, 10 mega bits
per second, thus freeing a further 65 mega bits per second for
allocation to UBR data services.

An arrangement of input data buffers 18, associated with
the input ports 5, is also provided for switching UBR ATM cells in
a substantially similar manner to that described for VBR and ABR
ATM cells, although input data buffers 18, for switching UBR ATM
cells are not shown in Figure 1.

As an alternative arrangement, the output ports may be
provided with a common data store, wherein the limit table data
is stored and accessed by each bandwidth allocator 24.

As will be appreciated by those skilled in the art, various
modifications may be made to the embodiments hereinbefore
described without departing from the scope of the present
invention. In particular, the broadband ATM switch may be any
broadband telecommunications switch which requires packetised
data to be switched between a plurality of input ports to a
plurality of output ports, wherein the bandwidth at the output
port is substantially limited.
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CLAIMS

1. A broadband telecommunications switch for switching
packets of data received on a plurality of input ports to a plurality
of bandwidth limited output ports, said switch comprising for each
input port a control processor which operates to communicate
request data for each of a plurality of switching periods to each of
a plurality of bandwidth allocators operatively associated with

said output ports, which request data is representative of a
request for communications bandwidth from said output ports
sufficient to accommodate packets of data received at said input
ports during a corresponding switching period, wherein each of
said bandwidth allocators responds to said request data by
generating bandwidth allocation data appertaining to an allocation
of a share of the bandwidth of the output port to the input port
and communicates bandwidth allocation data to each of said input
ports, which share of bandwidth said input port uses to switch
data from said input ports to said output ports.

2. A broadband telecommunications switch as claimed in

Claim1l, wherein each of said input ports further includes for each
output port a data store for buffering data packets received at the
input port before being communicated to a respective output port

via said switch core.

3. A broadband telecommunications switch as claimed in Claim

2, wherein the request data is generated in accordance with an
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amouﬁt of data packets present in said data stores of said input
ports for communication to said output ports, at a first
predetermined temporal position within said corresponding
switching period.

4. A broadband telecommunications switch as claimed in any
preceding Claim, wherein said bandwidth allocation data is
generated by said bandwidth allocators in correspondence with a
second predetermined temporal position within said
corresponding switching period.

5. Abroadband telecommunications switch as claimed in any
preceding Claim, wherein said input ports are configured in
accordance with said bandwidth allocation data substantially for
the duration of an associated switching period.

6. A broadband telecommunications switch as claimed in Claim
5, wherein said corresponding switching period and said
associated switching period are contiguous.

7. A broadband telecommunications switch as claimed in Claim
5, wherein said corresponding switching period and said

associated switching period are the same switching period.

8 A broadband telecommunications switch as claimed in any of
Claims 3 to 7, wherein said first predetermined temporal position
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within said corresponding switching period is determined by a
polling event.

9. A broadband telecommunications switch as claimed in Claim
8, wherein said polling event is determined by a common clock
coupled to said control processors, which operates to generate a
synchronised polling signal.

10. A broadband telecommunications switch as claimed in any
preceding Claim, wherein each input port is co-located with an
output port, so that each control processor of an input port is
operatively associated with a bandwidth allocator of a
corresponding output port.

11. A broadband telecommunications switch as claimed in Claim
10, wherein the poling event is determined by a temporal position
at which each of said bandwidth allocators receives request data
from one of said control processors, in response to which each of
the other of said control processors operatively associated with
said bandwidths allocators generate and communicate request
data.

12. A broadband telecommunications switch as claimed in any
preceding Claim, wherein each of said bandwidth allocators
further includes a data store for storing limit table data
appertaining to a predefined relationship between an amount of
data to be switched from an input port to an output port in
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correspondence with a bandwidth of the output port to be
allocated to the input port for switching said data.

13. A broadband telecommunications switch as claimed in any of
Claims 1 to 11, further comprising a common data store coupled to
each of said bandwidth allocators in which limit table data is
stored, which limit table data appertaining to a predefined
relationship between an amount of data to be switched from an
input port to an output portin correspondence with a bandwidth
of the output port to be allocated to the input port for switching
said data, thereby providing a common limit table.

14. A broadband telecommunications switch as claimed in
Claims 12 or 13, wherein each of said bandwidth allocators
associated with said output ports operates in combination with
said limit table data to generate a limited bandwidth allocation
determined in dependence upon an amount of data to be switched
from said data stores of said input ports and a share of the
bandwidth of said output ports to be allocated to said input ports,
so that a situation where an inordinate amount of bandwidth of
the output port is allocated to one of said input port for switching
a substantially small quantity of data packets is obviated.

15. A broadband telecommunications switch as claimed in any

preceding Claim, wherein said switch further includes means to
switch data packets from a Constant Bit Rate bearer across said
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switch core in priority to other data packets and to said request
data.

16. A broadband telecommunications switch as claimed in any
preceding Claim, wherein the bandwidth of the output ports
allocated to the input ports for switching Variable Bit Rate and
Available Bit Rate data packets, is calculated by subtracting from a
total link bandwidth of the output port, bandwidth allocated to
Constant Bit Rate bearers.

17. A broadband telecommunications switch as claimed in any
preceding Claim, wherein the bandwidth allocators associated with
said output ports further operate to allocate surplus bandwidth of
said output ports to input ports for switching data packets
conveyed in accordance with an Unspecified Bit Rate (UBR) service

across said switch.

18. A broadband telecommunications switch as claimed in any
preceding Claim, wherein the bandwidth allocators operate to
calculate surplus bandwidth appertaining to the bandwidth of the
output ports which has not been allocated to the input ports as a
result of an allocation limited in accordance with said limit table.

19. A broadband telecommunications switch as claimed in Claim
18, wherein the bandwidth allocators associated with said output
ports further operate to allocate said surplus bandwidth of said
output ports to input ports for switching data packets conveyed in
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accordance with an Unspecified Bit Rate (UBR) service across said
switch.

20. A broadband telecommunications switch as claimed in any
preceding Claim, further comprising for each output port a data
store operatively associated therewith for buffering data packets
to be egressed from said switch from said output ports.

21. A broadband telecommunications switch as claimed in any
preceding Claim, wherein each of said control processors further
operates to weight each share of the allocated bandwidth from
each of the output ports, so that a total of each of share of the
bandwidth of the output ports does not exceed a total link
bandwidth of a link communicating the input port to said switch

core.

22, A broadband telecommunications switch as claimed in any
preceding Claim, wherein said broadband telecommunications
switch is an Asynchronous Transfer Mode (ATM) tele-
communications switch, and said data packets are ATM cells.

23. A broadband telecommunications switch as hereinbefore

described with reference to the accompanying drawing.

24. A method of switching data packets from a plurality of input
ports toa plurality of output ports across a switch core,

comprising the steps of,
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(i) for each input port generating request data representative of
a number of data packets to be switched by said input port to
respective output ports,

(ii) for each input port contemporaneously switching the request
data generated in step (i) across the switch to said respective
output ports,

(iii) for each output port determining a share of the bandwidth
of the output port to provide said input ports in accordance with
said request data received from the input ports, and conveying
bandwidth allocation data corresponding to the bandwidth of the
output port allocated to each input port across the switch core to
each of the input ports, thereby allocating the bandwidth of the
output ports to the input ports for a predetermined switching
period to effect egress communication of the data packets.

25. A method of switching data packets as claimed in Claim 24,
further comprising the steps of,

(iv) for each input port, consequent upon receipt of bandwidth
allocatons from said output ports, weighting the bandwidth
allocated so that a total link bandwidth for communicating data
packets from the input port to the output port is not exceeded,
and,

(v) communicating data packets to said output ports from said
input ports in accordance with bandwidth allocated in step (iv).

26. A method of switching data packets as claimed in Claim 25,
further comprising the steps of,
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(vi) repeating steps (i) to (v), for each of a plurality of switching
periods.

27. A method of switching data packets as claimed in any of
Claims 24 or 26, wherein step (i) of said method includes the step
of storing data packets received at said input ports in each of a
plurality of data stores associated with each of said input ports,
each of which data stores corresponds to one of said output ports.

28. A method of switching data packets as claimed in any of
Claim 27, wherein said request data generated in step (ii) of said
method is representative of a number of data packets present in
said data stores at a predetermined temporal position within one
of said switching periods.

29. A method of switching data packets as claimed in any of
Claims 24 to 28, wherein said switching period is determined with
reference to a time when request data from one of said input
ports is received at said output ports.

30. A method of switching data packets as claimed in any of
Claims 25 to 29, wherein step (iv) further includes the steps of,
(vii) comparing the bandwidth of said output ports allocated to
said input ports and the number of data packets to be switched in
the switching period, with a predetermined relationship in a form '
of a limit table representative of a predetermined limited

225



-26-

allocated bandwidth of said output ports and numbers of data
packets to be switched from said input ports, and

(viii) where the bandwidth of said output ports to be allocated to
said input ports exceeds said predetermined relationship, limiting
said bandwidth allocation in accordance with said limit table.

31. A method of switching data packets as claimed in Claim 30,
further including the steps of,

(ix) for each output port calculating surplus bandwidth
representative of a difference between the bandwidth allocated to
said input ports in accordance with step (viii) and a total available
bandwidth of said output port, and,

(x) allocating said surplus bandwidth to switch data packets
associated with Unspecified Bit Rate (UBR) bearer.

32. A method of switching data packets as claimed in Claim 31,
wherein said total available bandwidth in step (ix) of said method
is calculated by subtracting bandwidth allocated to constant Bit
Rate bearers from a total link bandwidth of said output ports.

33. A method of switching data packets as claimed in any of

Claims 24 to 32, wherein the data packets are ATM cells, said
method being performed by an ATM switch.
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Claims /
1. (Canceled)
2. (Currently Amended) The softswitch, as set forth in claim 15 3, further

comprising a resource manager operable to receive outgoing resource requests from the call

agent, and provide outgoing resource availability responses to the call agent.

3. (Currently Amended) A softswitch interconnecting networks of different

transport protocols, comprising:

a signaling agent coupled to the networks and operable to receive incoming signaling

messages, translate the incoming signaling messages to a call model event, and route the call

model event; and

a call agent in communication with the signaling agent and operable to receive the

call model event, request outgoing resources for establishing data sessions, generate outgoing
signaling messages, and send the outgoing signaling messages to the signaling agent, the

signaling agent further terminating the data sessions on the requested outgoing resources; and

The-softswitch;-asset-forth-inclaim-1; further comprising a network directory server
operable to receive requests for routing information to establish data sessions from the call

agent, and provide routing information to the call agent.

4. (Currently Amended) A softswitch interconnecting networks of different

transport protocols, comprising:
a signaling agent coupled to the networks and operable to receive incoming signaling

messages. translate the incoming signaling messages to a call model event, and route the call

model event; and

a call agent in communication with the signaling agent and operable to receive the

call model event, request outgoing resources for establishing data sessions, generate outgoing

signaling messages, and send the outgoing signaling messages to the signaling agent, the

signaling agent further terminating the data sessions on the requested outgoing resources; and
TFhe-seftswitchas—setforth-in-elaim1; further comprising a network directory server

operable to receive requests for address resolution to establish data sessions from the call

agent, and provide address resolution responses to the call agent.

5. (Currently Amended) A softswitch interconnecting networks of different
transport protocols, comprising:

DALO1:815460.1
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a signaling agent coupled to the networks and operable to receive incoming signaling

messages, translate the incoming signaling messages to a call model event, and route the call

model event; and

a call agent in communication with the signaling agent and operable to receive the
call model event, request outgoing resources for establishing data sessions, generate outgoing

signaling messages, and send the outgoing signaling messages to the signaling agent, the
signaling agent further terminating the data sessions on the requested outgoing resources; and

The—sefiswitch,—as—set—forth—in—claim—1; further comprising a network gateway
operable to receive requests for address locations of called parties in external networks to

establish data sessions from the call agent, and provide the address locations to the call agent.

6. (Currently Amended) A softswitch interconnecting networks of different

transport protocols, comprising:
a signaling agent coupled to the networks and operable to receive incoming signaling

messages, translate the incoming signaling messages to a call model event, and route the call

model event; and

a call agent in communication with the signaling agent and operable to receive the
call model event, request outgoing resources for establishing data sessions, generate outgoing -
signaling messages, and send the outgoing signaling messages to the signaling agent, the

signaling agent further terminating the data sessions on the requested outgoing resources; and
Thesofiswitch;-asset-forth-in-elaim-1; wherein the signaling agent comprises:

a logic control executing a logic control program and operable to process signaling

messages of a particular signaling protocol;

a codec specialized in the signaling protocol of an access network and operable to
parse and format signaling messages according to the signaling protocol; and

a filter operable to filter and route signaling messages from the codec to the logic

control.

7. (Original) The softswitch, as set forth in claim 6, wherein the signaling
protocol is SS7.

8. (Original) The sofiswitch, as set forth in claim 6, wherein the signaling
protocol is session initiation protocol.

9. (Original) The softswitch, as set forth in claim 6, wherein the signaling
protocol is H.323.
DALOL:815460.1
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10. (Currently Amended) A softswitch interconnecting networks of different

transport protocols, comprising:

a signaling agent coupled to the networks and operable to receive incoming signaling
messages, translate the incoming signaling messages to a call model event, and route the call

model event; and

a call agent in communication with the signaling agent and operable to receive the

call model event, request outgoing resources for establishing data sessions, generate outgoing

signaling messages, and send the outgoing_signaling messages to the signaling agent, the

signaling agent further terminating the data sessions on the requested outgoing resources; and
The-sefiswitch;,-as-set-forth-in-elaim—1; further comprising a network gateway which

comprises:

a logic control executing a logic control program and operable to process messages of
a particular transport protocol;

a codec specialized in the transport protocol of a media gateway and operable to parse
and format the messages according to the fransport protocol; and

a filter operable to filter and route signaling messages from the codec to the logic
control.

11. (Original) The softswitch, as set forth in claim 10, wherein the transport
protocol is media gateway control protocol.

12. (Orniginal) The softswitch, as set forth in claim 10, wherein the transport

protocol is Internet protocol device control protocol.

13. (Original) The softswitch, as set forth in claim 10, wherein the transport
protocol is simple gateway control protocol.

14. (Currently Amended) The softswitch, as set forth in claim 45 3, wherein the
networks comprise a public switched telephone network.

15. (Currently Amended) The softswitch, as set forth in claim 4 3, wherein the

networks comprise a packet network.

16. (Currently Amended) The softswitch, as set forth in claim 45 3, wherein the

networks comprise a wireless network.
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17. (Currently Amended) The softswitch, as set forth in claim 4 3, wherein the
call agent comprises a protocol-independent logic engine operable to execute a function-

specific logic control program.

18. (Currently Amended) The softswitch, as set forth in claim 1 3, further
comprising a billing sub-system in communication with the call agent and operable to

generate call detail records.
Claims 19.-36. (Canceled)

37. (Original) A softswitch interconnecting networks of different transport and
signaling protocols, comprising: \

a signaling agent coupled to the networks and operable to receive incoming signaling
messages, translate the incoming signaling messages to a call event, and route the call event;

a call agent in communication with the signaling agent and operable to receive the
call event, verify the validity of incoming circuits of inbound calls, generate a request for an
outgoing resources for establishing data sessions;

a network directory server in communication with the call agent and operable to
receive the request for an outgoing resource, and provide information on the outgoing
resource;

a network gateway agent operable to receive a request to establish a data session on
the selected outgoing resource, and set up an open session; and

the call agent operable to terminate the data sessions on the requested outgoing
resources, and generate a call detail record in response to disconnecting the data session.

38. (Original) The softswitch, as set forth in claim 37, further comprising a
resource manager operable to receive outgoing resource requests from the call agent, and
provide outgoing resource availability responses to the call agent.

39. (Original) The softswitch, as set forth in claim 37, wherein the network
directory server is further operable to receive requests for address resolution to establish data
sessions from the call agent, and provide address resolution responses to the call agent.

40. (Original) The softswitch, as set forth in claim 37, wherein the signaling
agent comprises:

a logic control executing a logic control program and operable to process signaling
messages of a particular signaling protocol;
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a codec specialized in the signaling protocol of an access network and operable to
parse and format signaling messages according to the signaling protocol; and
a filter operable to filter and route signaling messages from the codec to the logic

control.

41, (Original) The softswitch, as set forth in claim 40, wherein the signaling
protocol is SS7.

42, (Original) The softswitch, as set forth in claim 40, wherein the signaling

protocol is session initiation protocol.

43, (Original) The softswitch, as set forth in claim 40, wherein the signaling
protocol is H.323.

44. (Original) The softswitch, as set forth in claim 37, wherein the network
gateway comprises:

a logic control executing a logic control program and operable to process messages of
a particular transport protocol;

a codec specialized in the transport protocol of a media gateway and operable to parse
and format the messages according to the transport protocol; and

a filter operable to filter and route signaling messages from the codec to the logic

control.

45. (Original) The softswitch, as set forth in claim 44, wherein the transport

protocol is media gateway control protocol.

46. (Original) The softswitch, as set forth in claim 44, wherein the transport

protocol is Internet protocol device control protocol.

47. (Original) The sofiswitch, as set forth in claim 44, wherein the transport

protocol is simple gateway control protocol.

48, (Original) The softswitch, as set forth in claim 37, wherein the networks
comprise a public switched telephone network.

49, (Original) The softswitch, as set forth in claim 37, wherein the networks

comprise a packet network.
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50. (Original) The softswitch, as set forth in claim 37, wherein the networks

comprise a wireless network.

51. (Original) The softswitch, as set forth in claim 37, wherein the call agent
comprises a protocol-independent logic engine operable to execute a function-specific logic

control program.
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REMARKS
This application has been carefully reviewed in light of the Office Action mailed July
19, 2004. Claims 1-18 and 20-52 are pending in the application. Claims 37-51 have been .
allowed. Claims 2-6, 10, and 14-18 have been amended. Claims 19-36 have been canceled.
Applicants respectfully request reconsideration and favorable action of all pending claims in

view of the following remarks.

Rejections Under 35 U.S.C. § 102
The Office Action rejects Claims 1, 7, 9, 14-18, 20-24, 26-35 under 35 U.S.C. §
102(e) as being anticipated over U.S. Pat. No. 6,614,781 to Elliott (“Elliott”’). Applicants’

amendments to the claims have rendered these rejections moot.

Allowable Subject Matter
Applicants appreciate the indication in the Office Action that Claims 37-51 are

allowed.

Claim Objections
Applicants further thank the Examiner for indicating that Claims 3-6 and 10-13

"would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims.” Applicants have rewritten Claims 3-6 and 10 in
independent form, which makes these claims, and the claims that now depend from these

claims, allowable, including Claims 10-13. Favorable action is respectfully requested.

Information Disclosure Statement

Applicants submitted an Information Disclosure Statement on April 22, 2004.
Applicants did not receive a completely initialed form PTO-1449. In particular the
documents corresponding to items P through U on that form were marked through.
Applicants respectfully requ’est that the Examiner confirm consideration of all documents
listed in the Information Disclosure Statement submitted April 22, 2004, by returning a
completely initialed PTO-1449 form. A clean copy of the PTO Form 1449 and copies of the
references corresponding to items P through U are provided for the convenience of the

Examiner.
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CONCLUSION

Applicants have now made an earnest attempt to place this case in condition for

immediate allowance. For the foregoing reasons and for other apparent reasons, Applicants

respectfully request allowance of all pending claims.

If the Examiner feels that prosecution of the present Application may be advanced in
any way by a telephone conference, the Examiner is invited to contact the undersigned

attorney at 214-953-6447.

Applicants enclose a check in the amount of $88.00 as filing fees. However, the
Commissioner is hereby authorized to charge any extra fee or credit any overpayments to

Deposit Account No. 02-0384 of Baker Botts L.L.P.
Respectfully submitted,

BAKER BOTTS L.Lr.
Attotneys for Applicants

Bradley [P. Williams
Reg. Nol 40, 227

Date: October 19, 2004

Correspondence Address:

Customer Number: 05 0 73

DALO01:815460.1

238



‘(\ e - 6 Page 1 of 2

i,.v :}
Application No. . Applicant(s)
09/538,040 Kaczmarczyk, Casimir M., et al.
N DlSCl(.)Sl.ll:e Citation Docket Number Group Art Unit Filing Date
in an Application 065968.0104 2666 M (29&0:
i?E LINErY
U.S. PATENT DOCUMENTS OCT 2 5 2004
DOCUMENT NO. DATE NAME CLASS BYBCLASS | FILING DATE
A 6,704,287 03/09/2004 Moharram 370 270U LeRier/f6e)
B. 6,134,589 10/17/2000 Hultgren 709 227 05/06/1998~
C. 6,373,817 04/16/2002 Kung et al 370 217 12/30/1999
D. 6,252,952 06/26/2001 Kung et al 379 114 12/30/1999
E. 6,570,855 05/27/2003 Kung et al 370 237 12/30/1999
F. 6,301,609 10/09/2001 Aravamudan et al. 709 207 09/08/1999
G. 5,022,024 06/04/1991 Paneth et al 370 50 05/08/1989
H. 6,459,708 10/01/2002 Cox et al 370 537 12/21/1999
L 6,522,876 02/18/2003 Weiland et al 455 414 10/04/1999
J. 6,185,292 02/06/2001 Miloslavsky 379 265 02/10/1997
K. 6,445,784 B2 09/03/2002 Uppaluru et al 379 220.01 02/27/2001
L. 2003/0058277 03/27/2003 Bowman-Amuah 345 765 08/31/1999
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. DATE COUNTRY CLASS SUBCLASS TRANSLATION
YES NO
N.
0.
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
P. Casimer M. Kaczmarczyk, /ntelligence Engine, USSN 09/821,507; pending. 3/29/2001
Q. Casimer M. Kaczmarczyk, et al., System And Method To Internetwork Wireless 3/29/2001
Telecommunication Networks, USSN 09/821,508; pending.
R.- e . 03/29/2001
James J. Lu, Method And System For Inhibiting Softswitch Overload, USSN 09/821,509;
pending.
S.. Doan, Tuan, Method And System For Providing Fail-Over Redundancy in a Network, USSN 08/30/2001
09/944,775; pending.
T. Henning Schulzrinne and Jonathan Rosenberg, Signaling for Internet Telephony
uU. XTML: Extensible Telephony Mark-Up Language, 4 Unified Framework for Delivery Next- | 2000
Generation-Enhanced Telecommunication Services, Pactolus Communication Software
EXAMINER DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

DAL01:792890.1
U.S. Patent and Trademark Office

239



Page 2 of 2

Am’r(s)

PTO-1449 Application No.
09/538,040 Kaczmarczyk, Casimir M., et al.
Docket Number Group Art Unit Filing Date
065968.0104 2666 March 29, 2000
" U.S. PATENT DOCUMENTS
DOCUMENT NO. DATE NAME CLASS SUBCLASS FILING DATE
2002/0120691 08/29/2002 Patil et al 709 206 02/23/2001
B. 2001/0054085 12/20/2001 Kurganov 709 218 02/06/2001
C. 2003/0140121 07/24/2003 Adams 709 219 09/27/2002
D. 2003/0028561 02/06/2003 Gounares et al 707 513 05/19/1999
E. 6,434,143 08/13/2002 Donovan 370 356 11/08/1999
F.
+ IE D
G.
peCGEN
H.
oet2(s W
1.
T. Technolcd
K.
L.
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. DATE COUNTRY CLASS SUBCLASS TRANSLATION
YES NO
M.
N.
0.
P.
NON-PATENT DOCUMENTS
P. DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
Q.
S.
T.
EXAMINER DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

DAL01:7928%0.1

U.S. Patent and Trademark Office

240




Application or Docket Number

PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 1, 2001 (0955% Oy

3 / 89 / __ CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
fo@ (Column 1) Column 2 TYPE OR SMALL ENTITY
TOTAL CLAIMS RATE FEE: RATE | FEE
FOR NUMBER FILED NUMBER EXTRA BASIC FEE -00 |oR[BASIC FEE] 740.00
TOTAL CHARGEABLE CLAIMS 5 ' minus 20= |* 6 l X$ 0= gqq OR X$1 8=
. *
INDEPENDENT CLAIMS /2y minus 3 = X42= or| X84=
MULTIPLE DEPENDENT CLAIM PRESENT D
+140= OR +280=
N . . . wpn
If the difference in column 1 is less than zero, enter “0” in column 2 TOTAL 2 E(J OR TOTAL
OTHER THAN
Column 2)  (Column 3) SMALL ENTITY OR SMALLENTITY
< REMAINING ADDI- ADDI-
= AFTER previovsty | caen’ | | RATE |TIONAL RATE | TIONAL
& AMENDMENT PAID FOR “FEE FEE
= i > I ~
= inus - 5 = X$ 9= oRrl x$18=
w i . -
3 Independent Minus SN 6 = | X42< 49 onl xes-
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM I |
' +140= | |or]| +2e0-
TOTAL TOTAL
ADDIT. FEE PA' OR aporr. Fee
Column 2) (Column 3)
HIGHEST
o REMAINING NUMBER PRESENT ADDI- ADDI-
E AFTER PREVIOUSLY EXTRA RATE |TIONAL RATE | TIONAL
%" AMENDMENT PAID FOR FEE FEE
g Minus ** 5' = X$ 9= oRr| X$18=
wl o ; - =
<Er_ independent |« (_0 Minus revy S = é\ Y42~ “ % orl xea-
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM [:]
+140= OR| +280=
TOTAL TOTAL
ADDIT. FEE .'.#é'dﬂ ADDIT. FEE
Column 1 (Column 2)  (Column 3)
CLAIMS HIGHEST
0 REMAINING NUMBER | PRESENT ADDI- ADDI-
; , AFTER PREVIOUSLY - | EXTRA RATE JTIONAL RATE ] TIONAL
qu AMENDMENT PAID FOR FEE . ‘'FEE
% Total * Minus ** e X$ 9= . or | xs18=
“s’ independent |+ ' Minus ok =
< X42= or| X84=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D
+140= OR | +280=
* If the entry in column 1 is less than the entry in column 2, write *0" in column 3. s
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter *20.” ADDI?OIZD?E OR ADDITFOF!?E
*+=if the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter *3.” ’ :
The “Highest Number Previously Paid For" (Total or independent) is the highest number found in the appropriate box in column 1.
FORM PTO-875 (Rev. 8/01) . Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

Yru.s GPO.2001 482.124 7 59197

241



Ref Hits Sc;" Query D Default | Plurals | Time Stamp
Operator
(2003005827 US-PGPUB; |:
| "20c7 2540 U
"20(.1285 E- 7 IPO; -
o BENT
1 an~ {softswitch$3 soft-switch$3 | UZ -23PUB; | OR ON 2005/01/28 11:08

(sofi - 111 switch$3)) g

('570°287
"6257232"
"E027. 74"
"erE 2 :
"‘665‘- '._11||).pn. : :

3 an softswitch$3 soft-switch$3
(sofic - i1 switch$3))

:PUB; | OR ON 2005/01/28 11:22

Sl w1 el o

(370 2°370/401.370/
| 370/ 4,.5-467).ccls
5an softswitch$3 soft-switch$3

“25PUB; | OR ON 2005/01/28 11:22

U

(safi ~ ;1 switch$3)) _hueenn
c . JPO;
D7 V/ENT

(40" SIaDIDAY 1598

Search History 1/28/05 11:.2:33 AM Page 1
C:\APPS\EAST\Workspaces\C" “38040.wsp

242



Ref Hits | Search Query DBs

Default Plurals
Operator

Time Stamp

| 1 and (softswitch$3 soft-switch$3 US-PS!’UB;

(soft adjl switch$3)) USP/ T,
EPC. 3°0;

DER'W/ENT

SPAT

(soft adj1 switch$3)) USP T,
EPC. 170;
DERWENT

PO; JPO;
ERVENT -
S2 126 | b-isup and (protocol network) US-P35PUB;
USP/ 7
EPO; 1°0;
DER'*ENT

S4 1 | b-isup and mgcp US-F3PUB;

USP-T;

EPC: 3°0;
DER. ‘=NT

13 | b-isup and (switch same ((ip US-F57°UB;
(internet adj1 protocol ))same
(telephon$1 phone pstn)))

3 and (softswitch$3 soft-switch$3 | US-I 5.°UB;

OR ON

OR ON

OR ON

OR ON

OR ON

2005/01/28 11:08

2005/01/28 11:09

2003/12/16 12:34

2003/12/16 12:36

2003/12/16 13:06

Search History 1/28/05 11:17:23 AM  Page 1
C:\APPS\EAST\Workspaczas\09538040.wsp

243




S8

S10

S12

S14

S16

S18

128 | b-isup$

135 | (b adjl isup$) b-isup$

30 | (b adjl isup$) and (((ip
(internet))same (telephon$1
phone pstn)))

1.| "6480493".pn. and "115"

108 | ©MS-250

DER/ENT
-US-:32U8B; | €

US-"GPUB;

DERINT

US--7:PUB;
USP/T;

EPC; 1°0;
DER"iENT

S 3PUB; |

US-PGPUB;
USP:.T;
EPC; 320;
DER'WENT

IS-E2PUB;:
SP: T

PO; J20;
ERWENT:

US-PGPUB;
USPAT;
EPC: 320,

USPAT;
EPO; JP0;
DER'WENT

US-FGPUB;
USPAT;

EPQO; JPO;
DERWENT

Us- =PUB;
Usk.:v;
EPC. JP0;
DERWENT

OR

OR

OR

OR

OR

OR

OFF

ON

ON

ON

ON

ON

2003/12/16 13:21.

2003/12/16 13:22

2003/12/16 14:10

2003/12/16 16:18

2003/12/16 14:40

2003/12/16 14:53.

Search History

1/28/05 11:17:23 AM  Page 2

C:\APPS\EAST\Workspaces\09538040.wsp

244



520 3

DMS-250 same (protocol )

S22 1

l|125")

S24 1 | "6480493".pn. and (ss7 "110")

S26 508 | s57 same (call with terminat$3)

S28 1

$30 108

US-7"22UB;
USFAT,;
EPO: 5P0;

USPAT;
:EPO; IPO;

UsSk:
EPC; JP0;
DER'WENT

T
Q; IPO;

DERVENT

DERWENT .
UsP. 1

Us-.32U8;

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

OFF

ON

2003/12/16 14:43

2003/12/16 16:08

2003/12/16 16:22

2003/12/16 16:23

2003/12/17 08:32

2003/12/17 08:42.

2003/12/17 08:44.

ZPUENT

Search History 1/28/05 11:17:23 AM  Page 3
C:\APPS\EAST\Workspaces\09538040.wsp

245



S38

S34 78 | (kaczmarczyk ).inv.

S36 0 | dms-250 same (bandwidth)

S40 33 | dms-250 and (allocat$4
with(resource bandwidth))

S42 0 | (¢dms-250 dms-500) same (bod
bond (bandwidth with demand))

S44 1235 | (dms-250 dms$) same (bod bond
{bandwidth with demand))

US-"3°UB;
Usr' ™5

ERPC: JP0;
CrERCINT

usr
ESC320;

US-7GPUB;

usr-

EPC. 2P0,
ZOVINT

USPAT,;
EPC, J20;
DEFIENT

ESC, JPO;
DERWENT

Us- "UB;
LS ey
ERC; PO,
DZRWENT

Us- 2UB; [

“DETVENT

US- 5PUB;

TS

5 5-UB; [

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

2003/12/17 08:45

2003/12/17 08:55

2003/12/17 08:58

2003/12/17 09:09

2003/12/17 09:10

2003/12/17 09:12

Search History 1/28/05 11:17:23 AM  Page 4

C:\APPS\EAST\Workspaces\09538040.wsp

246



546

S48

S50

S52

S54

Eandwidth

manager)

1 | ¢ms-250 same (resource )

154804¢
25!

(white.inv. and (protocol)) and
ball.asn.

47 | (dms-250 (dms adjl "250")) and

1| "5208657".pn. and (resource with

0 | "5180493".pn. and (rout$3 same

0 | (ims-250 (dms adj1 "250")) same | U=-" =713
(~~od bond (bandwidth with '
(cllocat$3 demand)))

E .20
DEENT

USPAT:

EC 10

S U UUB;

US- LPUB; |G

D= NT

OR

OR

OR

OR

OR

ON

ON

ON

ON

OFF

2003/12/17 09:13

2003/12/17 09:14

2003/12/17 09:27

2003/12/17 09:28

2003/12/17 11:19

2003/12/17 10:03

2003/12/17 10:19

2003/12/17 10:46

2003/12/17 10:47

Search History

1/28/0% 11:17:23 AM Page 5

C:\APPS\EAST\Workspac '5\09538040.wsp

247




S63

S65

567

S69

S71

S73

S75

577

84

sianals:

(dms-250 (dms adjl "250")) and
gateway

"2654366".pn. and server

"5480493".pn. and (set-up setup
(set adjl up) signal$3)

£oto

(session adjl initiation adjl
. otocol) with ss7

(cassion adj1 initiation adjl1
protocol)same (dms-250(dms adjl
IIZSOII))

US-PGPUB;

EaINT
US-:PUB:
USPAT:
ET 0,

Dz INT

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

.2003/12/17 11:03.

2003/12/17 10:48

2003/12/17 11:14.

2003/12/17 11:19.

2003/12/17 13:11

2003/12/17 11:34

2003/12/17 11:49,

2003/12/17 11:49

Search History

1/28/05 11:17:23 AM

Page 6

C:\APPS\EAST\Workspac=5\09538040.wsp

248



S79

581

583

S85

S93

38

23

1040

77

(“sassion adjl initiation adj1 (I
r-otocol)with ss7) ' uo

Ty
'

(({session adjl initiation adj1l
p-otocol)same ss7)) not (((session

L

SR
27j1 initiation adjl protocol)with E-

fo

(iagcp (media adjl gateway adjl | Ui~
control adj1 protocol))with voip LsSe
Fi

(dms-250 (dms adjl "250")) same

s -switch$3 softswitch$3 (soft Ue-
aciji switch$3) (&
s

3PUB; |iC

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

2003/12/17 11:55,

2003/12/17 11:56

2003/12/17 12:21

2003/12/17 12:41

2003/12/17 12:42

2003/12/17 13:22

2003/12/17 15:45

2003/12/22 14:43

Search History

1/28/0C 11:17:23 AM  Page 7
C:\APPS\EAST\Workspac5\09538040.wsp

249



595 34 | (coft-switch$3 softswitch$3 (soft | LS 5°UB; | OR ON | 2003/12/22 14:45
2:.31 switch$3)) and (isup$ b-isup$ | US .1
bisup$ (b adjl isup$)) Fooomen;

S97 194 | (sort-switch$3 softswitch$3 (soft Us- 27UB; | OR ON 2003/12/22 14:49

a7l switch$3)) and ((pstn pbx (HCREN

piione telephon$l pots)same (ip- | EP; JPO;
intarnet)) CEMVENT

S99 3| ".514781".pn. ' U5--5PUB; | OR .| ON 2003/12/22 15:02

| E=ndwidt

S10 1| " 514781".pn. and ((resource L. 22UB; | OR ON 2003/12/22 15:21
1 bandwidth)same(soft-switch$3 (ST AN
sortswitch$3 (soft adjl switch$3)))

S10 1| "0514781".pn. and (address$3) L.« 2OUB; | OR ON 2003/12/22 15:58'
3 T

| B, JPO;
DE WENT

LU PUB;
e

510 1| "514781".pn. and ("238" "240") | i. . U3; | OR ON | 2003/12/22 16:10.
5 T ‘
[ ENT

Search History 1/28/0% 11:17:23 AM Page 8
C:\APPS\EAST\Workspac :\09538040.wsp

250



3265

50| ¢

S

1| "5514781".pn. and ((soft-switch$3 '

- iation)
el 17

1 ne

. '147'_81[',.'pn;.::-;‘:: Lo

i "o

’14781" pn. and (protocol same
(¢ ~neric$ independen$))
"£314781 1d(ca
eont).

 Sft-switch$3 softéy
f L switch$3)(software a

r‘:(_nr\yf\

vis.asn. b

"switch$3 (soft adj1 switch$3))
ne (gateway gatekeeper))

114781".pn. and (session adjl

514781".pn. and (filter) T

1" ’14781" pn. and (mgcp) "

1 | "{514781".pn. and (sgcp) DI

(et-switch$3 softswitch$3 (soft P
2’1 switch$3)(software adjl i
switch$3)(software-switch$3)) R

ch$3)(soﬁware switch$3)))
agent S

-

Search History

1/28/0%

1:17:23 AM  Page 9

C:\APPS\EAST\Workspac:."\09538040.wsp

251

PUB;

JPO;

e

OR

OR

OR

OFF

ON

ON

ON

ON

OFF

2003/12/23 07:59

2003/12/23 07:28

2003/12/23 08:01

2003/12/23 08:11

2003/12/23 08:17

2003/12/23 08:32

2003/12/23 08:46

2003/12/23 09:20

2004/01/08 12:27




S12

S12

S13

S13

S13

200

200

2354 (¢

3 | (oot

323

e ch$3)(soﬁ:ware-swi

15

(" -oft-switch$3 softswitch$3 (soft | *
a: % switch$3)(software adji o
s {ch$3)(software-switch$3)) ) el
v+ agent) and protocol

(4 .

(¢ soft- SW|tch$3 softswntch$3 (soft | !
¢ 17 switch$3)(software adjl o
sviich§3)(software-switch$3)) ) | ©
e agent) and protocol '

swrtch$3)(softwa I

(7. {soft-switch$3 softswitch$3 |
(¢ % adjl switch$3)(software adjl
switch$3)(software-switch$3)) )

ar = agent) and protocol) not
({"/soft-switch$3 softswitch$3

(¢ 7t adjl switch$3)(software adjl1
s rich$3)(software-switch$3)) )

2' " agent) and protocol)

(¢ - adjl swutch$3)(softwa
g ch$3)(sof‘t_ are:swit
e agent) and protocol)

(f*:~czmarczyk ravikumar).inv.)
¢ ' (call with model) v

Search History

1/28/0:Z
C:\APPS\EAST\Workspac-

1:17:23AM Page 10
'109538040.wsp

252

-3,

PO,

s WENT

CNT

apy -

L. 20
COENT

OR

OR

OR

OR

OR

OFF

OFF

OFF

ON

ON

2004/01/08 12:32

2004/01/08 13:36

2004/01/08 13:37

2004/07/01 14:08

2004/07/01 14:08




513 0| (- ' adjl model adjl eventyand | !~ “UB; | OR ON | 2004/07/01 14:12
7 (scitswitch$ soft-switch$3 (soft IRTA '
: acil switch$3)) £ 20,

"£~14781".pn. L' »7UB; | OR ON | 2004/07/01 15:48

Lz ;
| O,
{ "IN

1) siaz8L uB;
. ’:O}
CNT |
S14 2014 | st 'switch$3 soft-switch$3 (soft bo-5PU3; | OR ON 2004/07/01 16:22:
1 e 77 switch$3) pEon f

S14 © 207 | (¢ “tswitch$3 soft-switch$3 (soft ' TRUB; | OR ON 2004/07/01 16:05
71 switch$3)) and ((multiple USTET; '
~rality different several second) | E= "0,
"~ protocol) o

S14 285 | (siware adjl switch$3) and v L2UB; | OR ON 2004/07/01 16:19

(
5 (¢ ~uitiple plurality different
: s:..zral second) with protocol) L, IPG
©tITENT
"JB; |
O
N
B reral secon:dv W|th
S14 203 | (scfiswitch$3 soft- swntch$3 (soft 1'S-PGPUB; 2004/07/01 16:22
7 a1 switch$3)) and (isp (service vt
a: 't provider)) oo 00,
1T NT
S’ 5w1tch'$3 UB; _'
7. switch$ :
p .o
=N

Search History  1/28/05 1:17:23 AM_ Page 11
C:\APPS\EAST\Workspac--\09538040.wsp

253



514 60 | (= “switch$3 soft-switch$3 [ o ON [ 2004/07/01 16:23
9 I %4 adjl switch$3)) same (isp - :

(s - vice adjl provider)) | “0; i

({2 70/352 370/401 370/410 Lo 2004/07/07 08:47
1 2 ./465-467).ccls.) and '
(- switch$3 soft-switch$3 :
(5 $4 adjl switch$3)) :
53 (1 ©70/352:370/401 37
L] 370/465:-467
S (= switch$
o (€ 34adil:

~A procol o
S15 34 | (7. 704287" "6134589" "6373817" | i’ “J3; 1 OR ON 2004/07/07 08:41
3 . 2952" "6570855" "6301609" |
"l 22024" "6459708" "6522876" <
"t 115292" "6445784" T UNT ‘
"7 730058277" "20020120691" i . !
t

"...~210054085" "20030140121"

“T130028561" "6434143").pn.

i3

7 430028561" %6434143").pn.

S15 1| ({"5704287" "6134589" "6373817" | i. ~5PUB; | OR ON 2004/07/07 08:42
5 "€ ~2952" "6570855" "6301609" g ‘
"E.2024" "6459708" "6522876"
"€, 55292" "6445784"
"2.:030058277" "20020120691"
"2.,310054085" "20030140121"
"7 '30028561" "6434143").pn.)
ar  {((370/352 370/401 370/410
37 /465-467).ccls.) and

5 T switch$3 soft-switch$3
(s %4 adjl switch$3)))

116 | % -marczyk ravikumar)i

515 116 | {k ~zmarczyk ravikumar).inv. g OR ON | 2004/07/07 08:45

LSUB; L
220
P TWENT

Search History 1/28/C5  :i7:23 AM Page 12
C:\APPS\EAST\Workspac: ,.2538040.wsp

254



1

Us-PGPUB;

S15 ((l-;:zmarczyk ravikumar).inv.)
9 ar " ’{(370/352 370/401 370/410 | 'Jc> "
37 /65-467).ccls.) and P C;
‘e " owitch$3 soft-switch$3 A
‘s - $4 adjl switch$3))) |
o tzmarczy‘kﬁravikumaf)ifinv;) ! " s
“r softswitch$3 soft-switch$3 :
(s "4 adjl switch$3)) B C;
gt LINT
"9,70089".pn. Us-F3EPUB,
e,
O
I3 T
(n
"€ 14781".pn
"€ “£781"pn. a
"€ 4781".pn
"€ 4781".pn. a
sc | :
S16 "6 1478i".pn. and ("6200") i o3
7 0es,
PO,
NDEVYFENT
"g 14781"p
¢ ©al")
516 "S 7 4781".pn. and ("6204") ; 3
9 v
"6 14781".pn;and ('re e
W ovgement”) e
2o .
B}

OR

OR

OR

OR

ON

ON

| 2004/07/07 10:5

2004/07/07 08:46

2004/07/08 13:25

2004/07/08 15:12

2004/07/08 15:15

Search History

1/28/C5 :17:23 AM

Page 13

C:\APPS\EAST\Workspace\":9538040.wsp

255



517 3| "6..14781".pn.

OR ON 2004/07/09 09:32

S17 0 | "€-14781".pn. and (soft same yor o o 1 OR ON 2004/07/09 10:05 |
3 “rt seurce adjl management)) Hoe ;
oo ;

"6 1781".pn;
1 1y n2gement)

S17 1| "6°14781".pn. and (switch with Ue-r.oUB; | OR ON 2004/07/09 10:54
5 se vey) e

[t B —

{{c ¥"switch 50|
| sv. ) wit
| int~grat$3

S17 1] "€ 14781".pn. and (ISSC) USF=7uB; | OR ON 2004/07/09 10:46

1| e 14781" pn..ar

Sim -

S17 93 | ((sofiswitch soft-switch (soft adjl | US-P5PUB; | OR ON 2004/07/09 10:54

9 ew’ch)) with server) (MR
EF 70,
DEY T

SEEENE O
AL TINT

S18 1} "6°14781".pn. and (ss7) UE-1 ZPUB; | OR ON . 2004/07/09 11:31.
1 Us>rT;

FrY T70;
D ONT

1| "€ 14781"pn. and (25 Ul L L
. e : T
‘ |
Search History 1/28/05 ::17:23 AM Page 14 o

C:\APPS\EAST\Workspace. \>2538040.wsp

256



S18 1 | "6414781".pn. and (soft with L Fa U3 | OR ON | 2004/07/09 13:08
3 "2.4") U :
£ 3 PC;
DI UVENT

17 "6 7781"p

518 3 "€7L781 pn. (% 2US; | OR ON 2004/07/09 13:14

S18 1] "&.74£781".pn. and ("6204" U Uz, 2004/07/09 13:14
7 LoouTee) RN ;

w4;3)(software sw;tch$3))

S18 49 1 (( ':oft—switch$3 softswitch$3 (soft | '+ " .2UB; | OR OFF 2004/07/10 10:51

9 2d*1. switch$3)(software adjl U ) |
s g3 ) software-switch$3)) ) £ PO;
wi 3 {resource bandwndth) o VVEINT
1000 | {( “oft-switchs switch: gk
S uC' :
S19 56 | (ot :wntch$3 softSW|tch$3 (soft | !z " "PUB; | OR ON 2004/07/10 10:51
1 ~c"7. switch$3)(software adj1 e

sweng3)(software-switch$3)) ) B .. PO, ;
et resource bandwidth) T UENT !

. -switch$ 3. so‘tsmtch$3 (soﬁ'- i
e.' : w1tch$3)(sof’cware%-ad;1

sviiwh$3)(software-switch$3))
4 s2°1e (resource bandwi

S19 89 | ((; sait-switch$3 softswitch$3 s 2UB; | OR ON 2004/07/10 10:58
3 (s~ adj1 switch$3)(software adj1 | V.o . 7
swiich$3)(software-switch$3)) ) =R PO;
sama (resource bandwidth)) not D= UENT
(7 s~®-switch$3 softswitch$3

S .t edjl switch$3)(software adji
sw'ien$3)(software-switch$3)) )
wi™y {resource bandwidth))

Search History 1/28/05 . 2:.7:23 AM__ Page 15
C:\APPS\EAST\Worksp=-= "\".2335040.wsp

257



S19

S19

S20

S20

601 37 Vt;v .‘T:'

23

| L ':.‘,781"..

: with ((resource
- idth)adjl (controller
7y ager allocat$3))

sv o with ¢
Wisuuice b
ctoller m

sw gy with contain$3 with
- ~ource bandwidth)adjl
‘c nooller mananger allocat$3))

e2linv.

a0 .~hinv. and broadband

"6 581" pni

"&-12781".pn. and rout$3

SsC. )

"6714781".pn. and (eb)

P OENT

)5 =5PUB; | OR

USokT;
E? 2. JPO;

ON

ON

ON

2004/07/10 10:59°

2004/07/10 11:43

[
‘

2004/07/10 11:13

2004/07/10 13:38

2004/07/10 12:06

Search History

1/28/C5 :1:17:23 AM  Page 16
C:\APPS\EAST\Workspace:\03538040.wsp

258



520

S21

S21

S21

S21

1575

3639

ui
~

| "e14781"pn. ar

287113

; LL0 Wi (Slgnal$3adj1

R ) B

"6+17781".pn. and ss7

"e T 481".pn, and (sip)

e )G:i.";pnff:’
Toomaly e

2 . with initiation protocol b PUB;
( p

'c2r: 29 initiation protoce

750 7 awitch$3 softswitch$3 (soft
~j. ~witch$3)(software adjl

s 53)(software-switch$3))

acF vica$3 softswitch$3 (so

£oj.. witen$3)(software:adjl

s hG3)(software-switch$3))
“s=2z:'2n initiation nrotocol” same
2 " switch$3 softswitch$3 (soft |

witen$3)(sofiware adjl |

AN :-?‘.)(software—switch$3)) )

- jho;

B

JENT
', "3PUB;
1PO;

" ENT

OR

OR

OR

OR

OR

520 117 /3:"pn. and (codecsame | ' PUB; | OR ON | 2004/07/10 12:31
° 3 o

ON

ON

ON

ON

ON

2004/07/10 12:40

2004/07/10 12:46

2004/07/10 12:47'

2004/07/10 12:48

t

2004/07/10 12:49

Search History

172871

123 AM  Page 17

C:\APPS\EAST\Workspzzs\C'.338040.wsp

259



S21 77 (’Session initiation protocol" and (( | 7 -*GPUB; | OR ON 2004/07/10 12:59°
7 soft-c-uitch$3 softswitch$3 (soft UEAT, :

a”j" ~wicch$3)(software adjl . 1PO;

| uit 3)(software-switch$3)))) | T /ENT

| sat “izssion initiation protocol” |

I ez ({ soft-switch$3 softswitch$3 i

' .27 1 switch$3)(software adjl | [

N ‘ h
. 'e ..rwn initiation protocol” and - ‘PUB;

i © s =awiten$3 sofiswitch$3 (soft T

| aljn switch$3)(software adjl | 7P,
swit 3)(software-switch$3)) ‘ENT

-t . sassioniinitiation protoco
cama (£ soft-switch$3's

{507 =gjl switch$3)(software
it a3)(software-switch$3))
e ogn S

{"e" zcion initiation protocol" and

"' - ZPUB; | OR ON 2004/07/10 13:03
L7 s -switch$3 softswitch$3 (soft o
| edj”. switch$3)(software adjl =, IPO; ;

i swit . F3)(software-switch$3)) )) v VENT
rat “z-ssion initiation protocol”
suine [ soft-switch$3 softswitch$3

’

I {zov. - 711 switch$3)(software adjl
{ 5 u$3)(software-switch$3)) )))
Peo¢omragt

520 - -2 - initiation protocol” 1

PUB; | OR-

Jl’?b;
522 1 "*5"".%i".pn. and pstn .- ‘PUB; | OR ON 2004/07/10 13:42-
1 B

'
1 ‘ "75 ¥21".pn. and (wireless -
|
|
|

Ueall s mobi[é Sat?”ité) i
; oo - ‘IENT
1 : 3517 pn. and (bllng) < 3pUB: | OR ON | 2004/07/10 13:50
[

| "26" *781".pn. and (billing's: '
S22 17 7.8 .7731"pn. and (mgcp) i " :'GPUB; OR ON 2004/07/10 14:31-
5 ) vt F‘;
PO .
| ' ENT | |

Search History 1/28/C. i :.:23 AM Page 18
C:\APPS\EAST\Workspac=s\"4538040.wsp

260



S22

S23

523

S23

25

[y

S

&77 v !mrcuu near2 (va d$

: (50| 2y swntch$3)(so
| it

"6 731" pn. and (valid$5)

"f6.-7721".pn. and (soft same
(el

»n1".pn. and (70a)

(o _antCh$3 softSW|tch$3
(coi* z4j1 switch$3)(software adjl
switcis3)(software-switch$3)) ) )

mimz {circuit with (vahd$6 error))

B W|tn (cnrcmt

switr with (circuit near2

(val 53))

(1( soit-switch$3 soft

T1$3)(sof Lware-sm
Vl'. I m..\J$3)

OR

OR

OR

OR

OR

ON

ON

OFF

OFF

OFF

2004/07/10 14:32

2004/07/10 14:57

2004/07/12 08:52

2004/07/12 08:32'

2004/07/12 08:32

Search History

1/28/0=
C:\APPS\EAST\Workspac s\..

17 7:23AM  Page 19
>>8040.wsp

261



Inventor Name Search Result http//EXPOWEB1:8002cgi-bi- ‘lnvnf..y pl2FAM NAM=RAVIKUMAR&GIV_NAM=SIVAKUM

~.
Day : Friday
& Date: 1/28/2005
Ko Time: 10:18:46

Inventor Nam~ Szarch Result
Your Search w:'s:

Last Name = RAVIKUMAR
First Name = SIVAKUMAR

Inventor Name 7 g

60583794 106/30/2004 :PROFIL~ MANAGEMENT &
" ) 'DATA :TOVERY ON A SIVAKUMAR

MOBIL™ "SRMINAL DEVICE

OVER "~ -

: * /MUNICATIONS

09539171 . » 03/29/2000 . ~aND SYSTEM FOR
/ iROUT! " "ELEPHONE CALLS iSIVAKUMAR

'BETWE .4 A PUBLIC
'SWITC" > TELEPHONE
‘ < . AND AN INTERNET

103/29/2000

ssued

(SIS T, T T ek

leted: No Records

262



Inventor Name Search Result http://EXPOWEB1:8002/cgi-bis» « . pov/ Invint...y. pl?FAM_NAM=RAVIKUMAR&GIV_NAM=SIVAKUM

~.
Last Name First Name
Search Annther: {RAVIKUMAR o {STVAKUMAR
Inventc™ : Search !

To go back use Back button on your browser toolbar.

Back to PALM | ASSIGNMENT | OASIS | Home page

263



Inventor Name Search Result http://EXPOWEB1:8002/cgi-bi: -ro/nvinf...y.pI?FAM_NAM=KACZMARCZYK&GIV_NAM=CASI

i

Day : Friday
Date: 1/28/2005
Time: 10:18:15

Inventor Nan 2 Search Result

Your Search wes:

Last Name = KATZMARCZYK
First Name = CAGIMIR

ventor Name 4

| -INDEPENDENT KACZMARCZYK,
CESSING LOGIC ~ |{CASIMIR M

09538627

:03/29/2000 PROTOC

| Issued ICALL PRC:

1KACZMARCZYK,

£03/29/2000 {SYSTEM D METHOD TO
{CASIMIR M.

issued INTERN.: "WORK

% TELECC. - MUICATION
NETWO:: S OF DIFFERENT
PROTOC" S

09535040

Search A: : “rer: { KACZMARCZYK

Invent. =

To go back use Back button on your browser toolbar.

Back to PALM | ASSIGNMENT | OASIS | Home page

264



This Page is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

_. BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

‘Defects in the images include but are not limited to the items checked:

[il BLACK.BORDERS
O IMAGE CUT OFF AT TOP, BOTTOM OR SIDES
W FADED TEXT OR DRAWING
'O BLURRED OR ILLEGIBLE TEXT OR DRAWING
0 SKEWED/SLANTED IMAGES
O COLOR OR BLACK AND WHITE PHOTOGRAPHS
O GRAY SCALE DOCUMENTS
QO LINES OR MARKS ON ORIGINAL DOCUMENT
O REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

O] OTHER:

IMAGES ARE BEST AVAILABLE COPY.
As rescanning these documents will not correct the image

problems checked, please do not report these problems to
the IFW Image Problem Mailbox.

265



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

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 03/07/2005 | EXAMINER J
Baker & Botts LLP ABELSON, RONALD B
2001 Ross Avenue
Dallas, TX 75201-2980 | ART UNIT [ paPER NUMBER J

2666
DATE MAILED: 03/07/2005

[ APPLICATION NO. l FILING DATE l FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. I

09/538,040 03/29/2000 Casimir M. Kaczmarczyk 065968.0104 6127
TITLE OF INVENTION: SYSTEM AND METHOD TO INTERNETWORK TELECOMMUICATION NETWORKS OF DIFFERENT PROTOCOLS

[ APPLN. TYPE | svaLLEnTITY l ISSUE FEE | PUBLICATION FEE | TOTAL FEE(S) DUE [ DATE DUE |
nonprovisional YES $700 $0 $700 06/07/2005

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

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 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

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. St

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 should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. 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.

III. 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.

Page 1 of 3

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007.
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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 (703) 746-4000

INSTRUCTIONS: This form should be_ used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
insicated 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
Eapers. Each additional paper, such as an assignment or formal drawing, must

7590 03/07/2005 ave its own certificate of mailing or transmission.
Baker & Botts LLP Certificate of Mailing or Transmission
[ hereby certify that this Fee(s) Transmittal is being deposited with the United
2001 Ross Avenue States Postal Service with sufficient postage for first class mail in an envelope
Dallas, TX 75201-2980 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (703) 746-4000, on the date indicated below.
(Dcpositor's name)
(Signature)
(Date)
[ APPLICATION NO. FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. I
09/538,040 03/29/2000 Casimir M. Kaczmarczyk 065968.0104 6127

TITLE OF INVENTION: SYSTEM AND METHOD TO INTERNETWORK TELECOMMUICATION NETWORKS OF DIFFERENT PROTOCOLS

I APPLN. TYPE l SMALL ENTITY | ISSUE FEE | PUBLICATION FEE I TOTAL FEE(S) DUE DATE DUE ]
nonprovisional YES $700 R ] $700 06/07/2005
| EXAMINER | ART UNIT [ cLass-suscLass |
ABELSON, RONALD B 2666 370-466000

1. Cha]m}g:;;f correspondence address or indication of "Fee Address" (37 " 2. For printing on the patent front page, list

CFR (1) the names of up to 3 registered patent attorneys 1
(1 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a membera 2

() "Fee Address” indication (or "Fee Address" Indication form registered attomey 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 attomeys 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 O Corporation or other private group entity [ Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
( Issue Fee [ A check in the amount of the fee(s) is enclosed.
(1 Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
(1) Advance Order - # of Copies d The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above) C
1 PY Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTQ is requested to agply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

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 Office.

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.

lB\?x 1430, A\l]qxap 1 3,2 \S/ir iln‘;g 0223]3-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia - X

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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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| appLICATION NO. | FILING DATE [ FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO. | CONFIRMATION NO. |
09/538,040 03/29/2000 Casimir M. Kaczmarczyk 065968.0104 6127
7590 03/07/2005 | EXAMINER |
Baker & Botts LLP ABELSON, RONALD B

2001 Ross Avenue
Dallas, TX 75201-2980

[ ART UNIT
2666

|  papernumBER |

DATE MAILED: 03/07/2005

Determination of Patent Term Extension under 35 U.S.C. 154 (b)
(application filed after June 7, 1995 but prior to May 29, 2000)

The Patent Term Extension is 0 day(s). Any patent to issue from the above-identified application will include an
indication of the 0 day extension on the front page.

If a Continued Prosecution Application (CPA) was filed in the ‘above-identified application, the filing date that
determines Patent Term Extension 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) WERB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
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Application No. Applicant(s)
!
. . ' 09/538,040 KACZMARCZYK ET AL.4
Ronald Abelson 2666

-- 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. X This communication is responsive to 10/19/2004.

2. X The allowed claim(s) is/are 3,2,4-18, and 37-51; renumbered as 1-32.

3. [X] The drawings filed on 3/29/2000 are accepted by the Examiner.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).

a)[] Al b)[J Some* c¢)[ None 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. [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)).
* 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. [J 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.

6.1 CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O 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) 1 including changes required by the attached Examiner's 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.[J 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. [0 Notice of References Cited (PTO-892) 5. [0 Notice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date ______.
3. X information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. 0 Examiner's Amendment/Comment
Paper No./Mail Date 10/19/2004
4. [J Examiner's Comment Regarding Requirement for Deposit 8. [0 Examiner's Statement of Reasons for Allowance
of Biological Material 9. [J Other .
CHI PHAM
SUPERVISORY PATENT EXAMN! / »
TCCHNN NV cmr~ MJ O.I/—
U.S. Patent and Trademark Office 4
PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mail Date
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(X R e . . . o

EXE : 4
Application No. . Applicant(s)
09/538,040 Kaczmarczyk, Casimir M., et al.
- Dlsc}?sure Citation Docket Number Group Art Unit Flling Date
in an Application 065968.0104 2666 Mﬁg(wig_
N AV =i
=V
‘ U.S. PATENT DOCUMENTS OCT 2 5 2004
DOCUMENT NO. DATE NAME CLASS Eg@qmss_ | FILING DATE
o]~ 6,704,287 03/09/2004 Moharram 370 “ZPIg) Canlerdggy
B. 6,134,589 10/17/2000 Hultgren 709 227 05/06/1998~
f C. 6,373,817 04/16/2002 Kung et al 370 217 12/30/1999 :
D. 6,252,952 06/26/2001 Kung et al 379 114 12/30/1999
E. 6,570,855 05/27/2003 Kung et al 370 237 12/30/1999
F. 6,301,609 10/09/2001 Aravamudan et al. 709 207 09/08/1999
G. 5,022,024 06/04/1991 Paneth et al 370 50 05/08/1989
H. 6,459,708 10/01/2002 Cox et al 370 537 12/21/1999
I 6,522,876 02/18/2003 Weiland et al 455 414 10/04/1999
J. 6,185,292 02/06/2001 Miloslavsky 379 265 02/10/1997
K. 6,445,784 B2 09/03/2002 Uppaluru et al 379 220.01 02/27/2001.
\ L. 2003/0058277 03/27/2003 Bowman-Amuah 345 765 08/31/1999
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. DATE COUNTRY CLASS SUBCLASS TRANSLATION
YES NO
N.
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
K‘L P. Casimer M. Kaczmarczyk, /ntelligence Engine, USSN 09/821,507; pending. 3/29/2001
K i e .| Casimer M. Kaczmarczyk, et al., System And Method To Internenwork Wireless 3/29/2001
a Telecommunication Networks, USSN 09/821,508; pending. :
R.- s . 03/29/2001
James J. Lu, Method And System For Inhibiting Softswitch Overioad, USSN 09/821,509;
A di ' '
pending. .
% S-. Doan, Tuan, Method And System For Providing F ail-Over Redundancy in a Nenwork, USSN 08/30/2001 -
N 09/944,775: pending.
7
KL T. Henning Schulzrinne and Jonathan Rosenberg, Signaling for Interner Telephony
ﬂ il u. XTML: Extensible Telephony Mark-Up Language, 4 Unified Framework for Delivery Next- | 2000
Generation-Enhanced Telecommunication Services, Pactolus Communication Software
EXAMINER DATE CONSIDERED
Aon /ml»/» 1/[2z/p5
EXAMINER: Initial if citation considered, whether or not citatioff is in/conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

DAL01:792890.1
U.S, Patent and Trademark Office

270



Page 2 of 2

PTO-1449 ' Application No. Applilgg(s)
,09/538,040 Kaczmarczyk, Casimir M., et al.
OI fi ion Discl Citation
nlorm A o D1s¢ ?sul:e Docket Number Group Art Unit Filing Date
g, oqui BAN Application 065968.0104 2666 March 29, 2000
Lo S
A Ly
Y & . ‘
Pe & U.S. PATENT DOCUMENTS i
& ZRagewt ;
DOCUMENT NO. DATE NAME CLASS SUBCLASS FILING DATE
‘ﬂ a A 2002/0120691 08/29/2002 Patil et al 709 206 02/23/2001
B. 2001/0054085 12/20/2001 Kurganov 709 218 02/06/2001 .
J
C. 2003/0140121 07/24/2003 Adams 709 219 09/27/2002
/ D. 2003/0028561 02/06/2003 Gounares et al 707 513 05/19/1999
o E. 6,434,143 08/13/2002 Donovan 370 356 11/08/1999
F.
. IED
G.
peCtElY
H.
oe2s 0
1
J. T
Techn0l09
K.
L.
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. DATE COUNTRY CLASS SUBCLASS TRANSLAT[ON
] YES NO
M. :
N.
0.
P.
NON-PATENT DOCUMENTS
P. DOCUMENT (Including Author, Title, Source, ar-ld Pertinent Pages) DATE
Q.
R.
S.
T.
EXAMINER %ﬁ d% DATE CONSIDERED
- p——
‘ Lo //23 /0%
EXAMINER: Initial if citation considered, whether or not citation is/An corformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

DALO01:792890.1

U.S. Patent and Trademark Office
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A Application No. Applicant(s)
Issue Classification 09/538,040 KACZMARCZYK ET AL .4
H“ |H‘ || m Examiner Art Unit
Ronald Abelson 2666

Final
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ADDRESS
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Search Notes Application No. Applicant(s)
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Examiner Art Unit ’
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35 L
Y 74 - : " .
3 01,410 // 251/0; 2 C—t WM /1310’5’__ 2
U656 —
f P
‘ sy Bowrnid opilided ¢ 2ov 4
& eond /ufﬁy L 7€A/ 2[2s/05
L | 225005
INTERFERENCE SEARCHED
Class Subclass Date Examiner

U.S. Patent and Trademark Office

275

Part of Paper No. 9




K /
UNITED STATES PATENT AND TRADEMARK OFFICE M/

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

[ APPLICATION NO. ] FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. l CONFIRMATION NO. I
09/538,040 03/29/2000 Casimir M. Kaczmarczyk 065968.0104 6127
7590 03/16/2005 ( EXAMINER ]
Baker & Botts LLP ABELSON, RONALD B
2001 Ross Avenue
Dallas, TX 75201-2980 [ arrunr [ papernumBER |
2666

DATE MAILED: 03/16/2005

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Supplemental
Notice of Allowability

Application No. Applicant(s)

09/538,040 KACZMARCZYK ET AL.4
Examiner Art Unit

Ronald Abeison 2666

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
Al} 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. [X] This communication is responsive to 10/19/2004.

2. X The allowed claim(s) is/are 3,2,4-18, and 37-51; renumbered as 1-32.

3. X The drawings filed on 29 March 2000 are accepted by the Examiner.

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)d Al b)[d Some* c)[J] None 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.

3.0 Copiés 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 °£ this application.

THIS THREE-MONTH PERIOD 1S NOT EXTENDABLE.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Ngte 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 Pa,tent Drawing Review ( PTO-948) attached

1) [ hereto or 2)[J to Paper No./Mail Date ) 3

B

(b) [ including changes required by the attached Examiner's Amenédment / Comment or in the Office action of

Paper No./Mail Date .

e

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. [J Notice of References Cited (PTO-892)

2. [0 Notice of Draftperson's Patent Drawing Review (PTO-948)

3. X Information Disclosure Statements (PTO-1449 or PTO/SB/08),

Paper No./Mail Date 3/29/2000

4. [ Examiner's Comment Regarding Requirement for Deposit

of Biological Material

5. [ Notice of Informal Patent Application (PTO-152)

9. [] Other

CHI PHAM
SUPERVISORY PATENT EXAMINET
"SOMNOLOGY CENTER 2800 < /7 /or ™

6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
7. [0 Examiner's Amendment/Comment

8. [ Examiner's Statement of Reasons for Allowance

U.S, Patent and Trademark Office ]
PTOL-37 (Rev. 1-04)

Notice of Allowability
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. P:l'0-1 449 Application No. App!-cai;\"trsf
09/538,040 Kaczmarczyk, et al.
lnf_orma.tion Disclc.)sure Citation e —— Srous ATURT | TG DaTe T "
in an Application A6 <
065968.0104 2749 03/29/2%0 ﬁ
U.S. PATENT DOCUMENTS ‘C{ZBADﬂE
DOCUMENT NO. DATE NAME CLASS SUBCLASS . FILING DATE
A 6,041,109 03/21/00 Cardy, et al. 379 201 12/29/95
an
Cc
D
E
F
G
H
]
J
K
L
M
. FOREIGN PATENT DOCUMENTS
. TRANSLATION
DOCUMENT NO. DATE COUNTRY CLASS SUBCLASS
YES NO
N
P ¥ - : 1
Q el s m
" -
NON-PATENT DOCUMENTS = :
DOCUMENT (Including Author, Title, Source, and Pertinent' Pages) o -, § DATE ;l
ﬂ&/' § | "Cisco and Motorola Form Strategic Alliance to Build Internet-Based Wireless Networks" iiegss - 02/08/99¢% i
3’ q /6 Release .
g T . }
U
EXAMINER DATE CONSIDERED
12/1/03
EXAMINER: Initial if citation-considered, whether or not citation is in confom'wnce(witlﬁdPEP § 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to the applicant.

U.S. Patent and Trademark Office

DAL01:540526
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RECEIVED
CENTRAL FAX CENTER

APR 2.6 2005

Attorney Docket No.: SNS-013

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Kaczmarczyk

SERIAL NO.: 09/538,040 GROUP NO.: 2666

FILED: March 29, 2000 EXAMINER: Abelson, Ronald B.
TITLE: SYSTEM AND METHOD TO INTERNETWORK

TELECOMMUNICATION NETWORK.S OF DIFFERENT PROTOCOLS

CERTIFICATE OF FACSIMILE TRANSMISSION

I hereby certify that this correspondence, and any document(s) referred to as enclosed herein, are
being faxed to Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 at Facsimile No.

(703) 872-9306 on this_2b day of April, 2005.
/ W-—-M

Jamie Crystal-Lowry

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Submitted herewith are:
-Revocation of Attorney with new Power of Atiomey and Change of Correspondence Address (2 pages)
-Certificate of Facsimile Transmission under 37 C.F.R. 1.8 (1 page)
-Transmittal Foroa (1 page)

LKOVVIARATI AT BNIT TR1/1 1068021

PAGE 114 * RCVD AT 41262005 3:53:40 PM [Eastern Dayfight Time] * SVR:USPTO-EFXRF-1/1 * DNIS:8729306 * CSID: * DURATION (mm-5s):0148
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TRANSMITTAL
FORM

Application Serial Number 09/538,040

Filing Date March 29, 2000
First Named Inventot Kaczmarczyk
Group Ast Unit 2666

Examiner Name Abelson, Ronald B.
Attorney Docket No, SNS-013

Patent No. Not yet assigned
Issue Date Not yet assigned

- ENCJ[}OSURES (check all that apply)

Direct all correspondence to:

] Fee Transmitta] Form L] Copy of Notice to File Missing Request for Certificate of
) Parts of Application (PTO-1553) Correction

O Check Amached 3 Certificate of Correction
3 Copy of Fee Formal Drawing(s) (in duplicate)

Transmital Form

O Notice of Appeal to Board
Amendment/Response ] Request For Continued of Patent Appeals and Interferences
Examination (RCE)

O pretiminary Trangrittal O Appea) Brief (in triplicate)
3 After Final
[J Affidavits/declaration(s) | B3 Power of Attorney O Status Inquiry
[J Letter to Official (Revocation of Prior Powers)

Draftsperson O Retumn Receipt Postcard
including Drawings
[Tota) Sheets ____] O Terminal Disclaimer X Certificate of Facsimile

: Transmission under 37 CF.R. 1.8
Petition for Extension of O Executed Declaration and Power
Time . of Attorney for Utility or Design O Additional Enclosure(s)
Patent Application (please identlfs below)
Information Disclosure [} Small Entity Statement
Statement
| Form PTO-1449
O Copies of IDS ] CDX(s) for large table or computer
Citations program :

Certified Copy of Priority J Amendment After Allowance
Document(s)
Sequence Listing submission
3 Paper Copy/CD
[ Computer Readable Copy
[ Statement verifying

identity of above

CORRESPONDENCE ADDRESS SIGNATURE BLOCK

22 Foor

Patent Administrator
Proskauer Rose LLP
Qunc International Place

Reg. No.: 42,898

Boston, MA 02110-2600
Tel. No.: (617) 526-9600
Fax No.: (617) 526-9899

Tel. No.: (617) 526-9620
Fax No.: (617) 526-9899

R PalINA
Date: April 26, 2005 .h

Batid G. Miranda

Attorney for the Applicant(s)
Proskauer Rose LLP

One Intemnational Place

22" Floor

Boston, MA 02110-2600

6913/65672-027 BNUB1/119712v1
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'REVOCATION OF POWER OF CENTRAL FAX CENTER
ATTORNEY WITH
NEW POWER OF ATTORNEY APR 2 & 2005
AND

CHANGE OF CORRESPONDENCE ADDRESS

| 1 hereby revoke all previous powers of attorney gliven In connection with the application and patents identified in
Appendix A:

D A Pawer. of Attorney is submitted herewith,
OR .

: ‘ 42532
@ | hereby appoint the practitioners associated with at Customer Number:

D Please change the correspondence address for the above-identified application to;

@ The address assoclated with 42532
Customer Number:
OR

D :T':;Tvi?i:.lal Nama Proskauer Rose LLP

Address One Intemational Place

Address .

City Boston T State LMA l Zip I 02110

Country

Telephone 617-526-9600 | Fax | e17-526-9899
1 am the: '

ApplicanVinventor.

. Asslgnee of record of the entire interest.

The assignee of recard of the entire right, title, and interest of the patents identified in Appendix A, in accordance wnth 37
C.F.R. § 3.73(b), is Telecom Technologies, Inc., organized and existing under the laws of the state of Texas, having a usual place
of business at 1791 N, Colling BLVD. Richgrdson, Texas 75080.

SIGNATURE of Applicant or Aasignee of Record

Name and Title cnag% Gr;qy, "Secfpiary

Signature

Date o U 15 Dol | Telophone | 978-614-8505

NOTE: Signatures of all the inventors or assigness of record of the entire intarest or thelr representative(s) are required. Submil multiple
forms if more than one signature s required, see below*.

@ *Appendix A is included as an additional sheet.
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APPENDIX A

Attorney | Application | Filing Date/ | First Named | Group Art | Examiner Recordation
Docket No./Patent | Issue Date | Inventor Unit Name Information
No. No. _
SNS-009 | 09/821,507 03/29/2001 | Kaczmarczyk | 2664 Shew, John Recorded
03/29/2001 on:
Reel No. 011672
Frame No. 0608
SNS-010 | 09/821,509 03/29/2001 | Lu 2642 Tieu, Benny | Recorded
Quoc 03/29/2001 on:
Reel No. 011672
Frame No. 0593
SNS-011 | 09/821,508 03/29/2001 | Kaczmarczyk | 2662 Not yet Recorded
assigned 03/29/2001 on:
Reel No. 011672
Frame No. 0614
SNS-012 | 6,775,269 08/10/2004 | Kaczmarczyk | 2661 Sam, Phirin | Recorded
07/06/2000 on:
Reel No. 010891
A Frame No. 0184
SNS-013 | 09/538,040 03/29/2000 | Kaczmarczyk | 2666 Abelson, Recorded
Ronald B. 07/06/2000 on:
Reel No. 010891
Frame No. 0138
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P (<} Commissioner for Patents
0B % P.O. Box 1450
. JWo3 Alexandria, Virginia 22313-1450
-, K or Fax _ (703) 746-4000
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PATENT
Attorney Docket Nos. SNS-009

SNS-010
SNS-011
SNS-012

SNS-013
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
ASSIGNORS: Telecom Technologies, Inc.
‘ ASSIGNEE: Sonus Networks, Inc.

SERIAL NO.: 09/821,507 FILING DATE: March 29, 2001
SERIAL NO.: 09/821,509 FILING DATE: March 29, 2001
SERIAL NO.: 09/821,508 FILING DATE: March 29, 2001
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SERIAL NO.: 09/538,040 FILING DATE: March 29, 2000
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Alexandria, VA 22313-1450 at Facsimile No. (703) 306-5995 on this 17" day of May, 2005.

H._
>

Jyén Gomez
Mail Stop Assignment Recordation Services
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
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1. Certificate of Facsimile Transmission under 37 C.F.R. 1.8 (1 pg.);
2. Recordation Form Cover Sheet (2 pgs); and a
3. Copy of Executed Assignment (3 pgs).
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Application Serial Number 09/538,040
F‘iling Date March 29, 2000

‘ ', First Named Inventor Kaczmarczyk
Group Art Unit 2666
Examiner Name Abelson, Ronald B.
Attorney Docket No. SNS-013
Patent No. Not yet assigned
Issue Date Not yet assigned

ENCLOSURES (check all that apply)
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Tel. No.: (617) 526-9620 Attorney for the Applicant(s)
Fax No.: (617) 526-9899 Proskauer Rose LLP

One International Place

22™ Floor

Boston, MA 02110-2600

Boston, MA 02110-2600
Tel. No.: (617) 526-9600
Fax No.: (617) 526-9899
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C O P ii Attorney Docket No.: SNS-013

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Kaczmarczyk

SERIAL NO.: 09/538,040 GROUP NO.: 2666

FILED: March 29, 2000 EXAMINER: Abelson, Ronald B.
-TlTLE: SYSTEM AND METHOD TO INTERNETWORK

TELECOMMUNICATION NETWORKS OF DIFFERENT PROTOCOLS

CERTIFICATE OF FACSIMILE TRANSMISSION

I hereby certify that this correspondence, and any document(s) referred to as enclosed herein, are
being faxed to Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313- 1450 at Facsimile No.

(703) 872-9306 on this_2b__ day of April, 2005.
/ﬂm L W’M

Jamie Crystal-Lowry

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

 Submitted herewith are:
-Revocation of Attorney with new Power of Attorney and Change of Corrgspondence Address (2 pages)
-Certificate of Facsimile Transmission under 37 C.F.R. 1.8 (1 page)
-Transmittal Form (1 page)
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Address (line 1) | Proskauer Rose LLP ]
Address (line 2) | One International Place ]
Address (line 3) [ 14" Floor |
Address (line 4) | Boston, MA 02110-2600 ]
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Patent Cooperation Treaty (PCT)
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Assignment - TTI, Inc. to Sonus Networks, Inc.
Page 1 of 3

ASSIGNMENT

WHEREAS, Telecom Technologies. Inc. (hereinafter "ASSIGNOR"), a corporation organized
and existing under the laws of the state of Texas and having a usual place of business at 1701 N. Collins
Bivd., Richardson, Texas 75080, owns and has legal title to one or more inventions described in an
application (or provisional application) for Letters Patent of the United States identified in attached
Schedule A; and

WHEREAS, Sonus Networks. Inc. (hereinafter "ASSIGNEE"), a corporation organized and
existing under the laws of the state of Delaware and having a usual place of business at 250 Apollo Drive,
Chelmsford, MA 01824, desires to acquire an interest therein, in accordance with agreements duly
entered into with us;

NOW, THEREFORE, to all whom it may concern be it known that for and in consideration of
said agreements and of other good and valuable consideration, the receipt of which is hereby
acknowledged, ASSIGNOR HAS sold, assigned and transferred and by these presents do hereby sell,
assign and transfer unto said ASSIGNEE, its successors, assigns, and legal representatives, ASSIGNOR'S
entire right, title and interest in and throughout the United States of America, its temitories and all foreign
countries, in and to the invention(s) described in said application, together with ASSIGNOR'S entire
right, title and interest in and to said application and such Letters Patent as may issue thereon or claim
priority under United States law or international convention, including but not limited to non-
provisionals, continuations, divisionals, reissues, reexaminations, extensions, and substitutions of said
application or such Letters Patent, and any right, title and interest ASSIGNOR may have in provisional
applications to which said application claims priority; said invention(s), applications and Letters Patent to
be held and enjoyed by said ASSIGNEE for its own use and behalf and for its successors, assigns and
legal representatives, to the full end of the term for which said Letters Patent may be granted as fully and
entirely as the same would have been held by ASSIGNOR had this assignment and sale not been made;
ASSIGNOR hereby conveys all of ASSIGNOR'S rights arising under or pursuant to any and all United
States laws and international agreements, treaties or laws relating to the protection of industrial property
by filing any such applications for Letters Patent, including but not limited to any cause(s) of action and
damages accruing prior to this assignment. ASSIGNOR hereby acknowledges that this assignment, being
of ASSIGNOR'S entire right, title and interest in and to said invention(s), carries with it the right in
ASSIGNEE to apply for and obtain from competent authorities in all countries of the world any and all
Letters Patent by attorneys and agents of ASSIGNEE's selection and the right to procure the grant of all
Letters Patent to ASSIGNEE in its own name as assignee of ASSIGNOR'S entire right, title and interest
therein;

AND, ASSIGNOR hereby further agrees for ASSIGNOR and ASSIGNOR'S executors and
administrators to execute upon request any other lawful documents and likewise to perform any other
Jawful acts which rmay be deemed necessary to secure fully the aforesaid invention(s) to said ASSIGNEE,
its successors, assigns, and legal representatives, but at its or their expense and charges, including the
execution of non-provisional, substitution, continuation, divisional, reissue, reexamination, or
corresponding foreign or international patent applications;
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Assignment - TTI, Inc. to Sonus Networks, Inc.
Page 2 of 3

AND, ASSIGNOR hereby further agrees to provide statements or testimony in any interference
or other proceeding in which said invention(s) or any application or patent directed thereto may. be
involved;

AND, ASSIGNOR hereby authorizes ASSIGNEE or its attorneys or agents to insert the correct
serial number and filing date into this assignment, if none is indicated on the date of ASSIGNOR'S
execution of this assignment;

AND, ASSIGNOR hereby authorizes and requests the Director of the United States Patent and

Trademark Office to issue such Letters Patent as shall be granted upon said appllcatlon, or applications
based thereon, to said ASSIGNEE, its successors, assigns, or legal representatives.

IN TESTIMONY WHEREOF, ASSIGNOR has set ASSIGNOR'S seal on the date set forth
below, .

Assignor's Authorized Agent:

y
Secretary, Telecom Technologies, Inc.

State/Commonwealth of /l'@g )
County of  /I4, ) 5§

On this /& day of M Lo 2003, before me, the undersigned notary public,
personatly appeared Charles i Gray p‘oved to me through satisfactory evidence of identification, which
were PZAS V=) , to be the person whose name is signed on the preceding or.

attached document in my presence. _
vy L /Z( Qg%

Notary Public e
My Commission Expires: Cj* an | @ 2o/ .}\

LEILA M. AIELLO
NOTARY PUBLIC
Ny conmission sxpites Jan, 19, 2012
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Schedule A
Title Application | Filing Date/ | First Named Recordation
No./ Patent | Issue Date | Inventor Information o
No. ASSIGNOR'S
ownership interest
Intelligence Engine | 09/821,507 | 03/29/2001 ' | Kaczmarczyk | Recorded 03/29/2001
on: Reel No. 011672

_ Frame No. 0608
Method and System | 09/821,509 | 03/29/2001 | Lu Recorded 03/29/2001
for Inhibiting on: Reel No. 011672
Softswitch Overload Frame No. 0593
Method and System | 09/821,508 | 03/29/2001 | Kaczmarczyk | Recorded 03/29/2001
to Intermetwork on: Reel No. 011672
Wireless Frame No, 0614
Telecommunication
Networks
Method and System | 09/538,040 | 03/29/2000 | Kaczmarczyk | Recorded 07/06/2000
to Internetwork on: Reel No. 010891
Telecommunication Frame No. 0138
Networks of
Different Protocols
Mcthod and System | 6,775,269 08/10/2004 | Kaczmarczyk | Recorded 07/06/2000
For Routing on: Reel No. 010891
Telephone Calls Frame No. 0184
Between a PSTN
and an JP Network 4

6913/65672-002 BNLIB1/120845v1
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o < REVOCATION OF POWER OF
' <, ATTORNEY WITH
! Y LT NEW POWER OF ATTORNEY
. W 2 AND

1 ! hereby revoke all previous powers of attorney given in connection with the application and patents identified in
Appendix A:

D " A Power of Attorney is submitted herewith.

OR .
42532
& | hereby appoint the practitioners associated with at Customer Number:
D Please change the correspondence address for the above-identified application to:
@ The address associated with 42532
Customer Number:
OR
Firm or
D Individual Name Proskauer Rose LLP
Address One International Place
Address .
City Boston | state [ma | Zip | 02110
Country
Telephone 617-526-9600 | Fax | 617-526-9899
| am the: '

D Applicant/Inventor.

Xl Assignee of record of the entire interest.

The assignee of record of the entire right, title, and interest of the patents identified in Appendix A, in accordance with 37
C.F.R. § 3.73(b), is Telecom Technologies, Inc., organized and existing under the laws of the state of Texas, having a usual place
of business at 1701 N. Collins BLVD. Richardson, Texas 75080.

SIGNATURE of Applicant or Assignee of Record

Name and Title Chaﬂe% Gwy' §ecmt_ary

Signature

(et ‘
Date /4 D U7 T 2 o { | Telephone | 978-614-8505

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple
forms if more than one signature is required, see below*.

VA *Appendix A is included as an additional sheet.

6913/65672-019 BNLIB1/32235v1
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APPENDIX A

Attorney | Application | Filing Date/ | First Named | Group Art | Examiner Recordation
Docket No./ Patent | Issue Date | Inventor Unit Name Information
No. No.
SNS-009 | 09/821,507 03/29/2001 | Kaczmarczyk | 2664 Shew, John Recorded
03/29/2001 on:
Reel No. 011672
Frame No. 0608
SNS-010 | 09/821,509 03/29/2001 | Lu 2642 Tieu, Benny | Recorded
Quoc 03/29/2001 on:
Reel No. 011672
Frame No. 0593
SNS-011 | 09/821,508 03/29/2001 | Kaczmarczyk | 2662 Not yet Recorded
assigned 03/29/2001 on:
Reel No. 011672
Frame No. 0614
SNS-012 | 6,775,269 08/10/2004 | Kaczmarczyk | 2661 Sam, Phirin Recorded
07/06/2000 on:
Reel No. 010891
_ Frame No. 0184
SNS-013 | 09/538,040 03/29/2000 | Kaczmarczyk | 2666 Abelson, Recorded
Ronald B. 07/06/2000 on:

Reel No. 010891
Frame No. 0138

294




Express Mail Mailing Label No. EV573027541US

PATENT
Attorney Docket No.: SNS-013

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANTS: Kaczmarczyk et al. GROUP NO.: 2666

SERIAL NO.: 09/538,040 EXAMINER: Ronald Abelson

FILING DATE: March 29, 2000

TITLE: System And Method To Internetwork Telecommunication Networks Of Different
Protocols

Mail Stop Issue Fee

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

CORRESPONDENCE ACCOMPANYING ISSUE FEE
Sir:

Please note a Revocation of Power of Attorney with New Power of Attorney and Change of
Correspondence Address was submitted on April 26, 2005 to the U.S. patent office. A copy of the

submission is attached herewith. .

In addition, a Recordation Form Cover sheet with the executed assignment was submitted via
facsimile on May 17, 2005 to the U.S. Patent Office, Assignment Recordation Services. The assignment
conveys the rights to Sonus Networks, Inc. A copy of the submission is attached herewith. Please ensure
that the name of the new owner appear on the front cover of the issued patent. This correspondence also
serves as notification of loss of entitlement to small entity status with this ownership change. As

indicated on form PROL-85, please deduct the Issue fee using the large entity fee of $1400.00.

Respectfully submitted,

Date: June 3, 2005
Reg. No.: 42,898 David G. Miranda
Attorney for the Applicants
Tel. No.: (617) 526-9620 Proskauer Rose LLP
Fax No.: (617) 526-9899 One International Place 22nd Floor
Boston, MA 02110
6913/65672-027 BNLIB1/131891v1
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Tracking #:

DOCCODE | DOC DATE MISCELLANEOUS
[ ]1449 [] Continuing Data
[11DS [_] Foreign Priority
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. i;;"a;zﬁfsf,(W 539 ﬁ 70 US. DEPARTMENT OF COMMERCE
NOTICE OF DRAF TSPERSON'S PATENT DRAWING REVIEW

4 The drawing(s) filed (insert date) 3 /9\4 ZO ﬁd are:
A. sapprovcd by the Draftsperson under 7 CFR 1.84 or 1.152.
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categorics of drawings: Black ink or ___Words do not appear on a horizontal, left-to-right
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when used to represent the color black as well as
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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.

/ PATENT - POWER OF ATTORNEY

OR

AND

Patent Number

6,950,441

\

Issue Date

09/27/2005

REVOCATION OF POWER OF ATTORNEY

First Named Inventor

Casimir M. Kaczmarczyk

WITH A NEW POWER OF ATTORNEY

Title

SYSTEM AND METHOD TO
INTERNETWORK

T AARBILINIAATIAM MNFETUATIARIZA

Q-IANGE OF CORRESPONDENCE ADDRESS

Attorney Docket Number| SNS-013

/

| hereby revoke all previous powers of attorney given in the above-identified patent.

OR

OR

I:‘ A Power of Attorney is submitted herewith.

| hereby appoint Practitioner(s) associated with the following Customer Number as my/our
attorney(s) or agent(s) with respect to the patent identified above, and to transact all business in
the United States Patent and Trademark Office connected therewith:

101957

I:‘ | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect to the patent identified
above, and to transact all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name

Registration Number

OR

OR

The address associated with Customer Number:

Please recognize or change the correspondence address for the above-identified patent to:

D The address associated with the above-mentioned Customer Number.

101957

Firm or

Individual Name

Address

City

| State |

|Zip|

Country

Telephone

[ Email |

| am the:

OR
Patent owner.
W

I:‘ Inventor, having ownership of the patent.

Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitted herewith or filed on

SIGNATURE of Inventor or Patent Owner

Signhature

[Jeffrey M. Snider/

Date December 7, 2011

Name

Jeffrey M. Snider

Telephone |1-978-614-8100

Title and Company

Senior V.P. and General Counsel of Sonus Networks, Inc.

NOTE: Signatures of all the inventors or patent owners of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below*.

[] *Totalof

forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. 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 1.11 and 1.14. This collection is estimated to take 3 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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:

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 settiement 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 5 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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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.

STATEMENT UNDER 37 CFR 3.73(b)
Applicant/Patent Owner: SONUS NETWORKS, INC.

Application No./Patent No.: 6,950,441 Filed/Issue Date: 09/27/2005

Titled:  SYSTEM AND METHOD TO INTERNETWORK TELECOMMUNICATION NETWORKS OF DIFFERENT
PROTOCOLS

SONUS NETWORKS, INC. _a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2. |:| an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or

3. |:| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a
copy therefore is attached.

OR

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Casimir M. Kaczmarczyk, Sivakumar Ravikum: T1o. Telecom Technologies, Inc.

The document was recorded in the United States Patent and Trademark Office at

Reel 010891 ,  Frame 0138 , or for which a copy thereof is attached.
2. From: Telecom Technologies, Inc. To: Sonus Networks, Inc.

The document was recorded in the United States Patent and Trademark Office at

Reel 016245 , Frame 0172 or for which a copy thereof is attached.
3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orfor which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Jeffrey M. Snider/ December 7, 2011
Signature Date

Jeffrey M. Snider Senior Vice President and Ge
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). 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 1.11 and 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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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 5 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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