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1
ROUTING OF TOLL-FREE NUMBERS
USING A TOLL-FREE EXCHANGE

INTRODUCTION

Toll-free telephone systems provide originating callers
with the ability to place free telephone calls. More particu-
larly, toll-free telephone numbers are set up such that the
called party, also referred to as the subscriber of the toll-free
number, pays for each call received rather than the calling/
originating party. In the United States, toll-free numbers
typically begin with a “1° followed by a three-digit code such
as 800, 888, 877, 866, 855, or 844.

Typically, toll-free numbers are assigned by “Responsible
Organizations,” or “RESPORGs.” RESPORGs maintain the
registration and routing of individual toll-free numbers that
are stored in the SMS-800 database. Accordingly, each
RESPORG has access to the SMS-800 database, which is a
central registry of all toll-free numbers. In particular, SMS-
800 is an administrative entity responsible for assigning
RESPORG IDs to RESPORGs and storing toll-free numbers
and routing information related to each toll-free number.
Routing information may include the individual or company
that subscribes to each toll-free number and the carrier
associated with handling direct routing of each toll-free call.

Typically, toll-free calls are routed from the service pro-
vider of the originating caller, wherein the service provider
does a look up of the carrier identification code (CIC)
associated with ultimately handling the toll-free number. A
CIC is a unique code that identifies a telephone service
provider. The call is thereafter connected to the identified
service provider, which routes the call to the toll-free sub-
scriber (sometimes also referred to as the terminating client).
Toll-free subscribers are generally assessed a per minute fee
based on a Local Exchange Carrier (LEC) tariff plus a
margin for each network and service provider that carriers
the call to the subscriber.

ROUTING OF TOLL-FREE NUMBERS USING A
TOLL-FREE EXCHANGE

In general terms, this disclosure is directed to a method of
toll-free routing using a toll-free exchange. By using a
toll-free exchange instead of normal call routing, the method
minimizes the number of hand-offs and reduces the ultimate
cost of the toll-free call. Toll-free subscribers are generally
assessed a per minute fee based on a LEC tariff plus a margin
for each network and service provider that carriers the call
to the subscriber

In a first embodiment, aspects of the present disclosure are
directed to a method for routing toll-free calls through a
toll-free exchange, the method, performed by a policy
router, comprising: receiving, from an originating respon-
sible organization (RESPORG), a toll-free call, wherein the
toll-free call is directed to a toll-free subscriber that is served
by a terminating RESPORG:; querying a database to deter-
mine a RESPORG identification associated with the termi-
nating RESPORG; and routing, to the terminating
RESPORG, the toll-free call based in part on the RESPORG
identification.

In a second embodiment, aspects of the present disclosure
are directed to a method for routing toll-free calls without
using a carrier identification code (CIC), comprising: receiv-
ing, from an originating responsible organization (RE-
SPORG), a toll-free call, wherein the toll-free call is directed
to a toll-free subscriber that is served by a terminating
RESPORG; querying a database to determine a RESPORG
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2

identification associated with the terminating RESPORG:;
and routing, to the terminating RESPORG, the toll-free call
through a protected network based in part on the RESPORG
identification.

In a third embodiment, aspects of the present disclosure
are directed to a system for routing a toll-free call using a
toll-free exchange, the system comprising: at least one
session border controller for routing a data portion of the
toll-free call within the toll-free exchange; a policy router
for determining, based at least on data included within the
data portion, a responsible organization (RESPORG) iden-
tification (ID) associated with a terminating RESPORG; a
service control point for storing the RESPORG ID of the
terminating RESPORG; a database for storing enrollment
information associated with the terminating RESPORG; and
a media gateway server farm having one or more server
computing devices for routing a media portion of the toll-
free call.

These and various other features as well as advantages
which characterize the systems and methods described
herein will be apparent from a reading of the following
detailed description and a review of the associated drawings.
Additional features are set forth in the description which
follows, and in part will be apparent from the description, or
may be learned by practice of the technology. The benefits
and features of the technology will be realized and attained
by the structure particularly pointed out in the written
description and claims hereof as well as the appended
drawings.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the novel aspects of the technology as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a traditional call
connection of a toll-free call.

FIG. 2 is a block diagram illustrating an alternative
embodiment of a traditional call hand-off of a toll-free call.

FIG. 3 is a block diagram illustrating a call hand-off based
on principles of the present disclosure.

FIG. 4 is a block diagram illustrating an example envi-
ronment with which a toll-free exchange interacts according
to principles of the present disclosure.

FIG. 5 is a flow chart illustrating an example method
performed by the policy router of the toll-free exchange.

FIG. 6 illustrates an exemplary architecture of a comput-
ing device that can be used to implement aspects of the
toll-free exchange.

DETAILED DESCRIPTION

Various embodiments will be described in detail with
reference to the drawings, wherein like reference numerals
represent like parts and assemblies throughout the several
views. Reference to various embodiments does not limit the
scope of the claims attached hereto. Additionally, any
examples set forth in this specification are not intended to be
limiting and merely set forth some of the many possible
embodiments for the appended claims.

In general terms, this disclosure is directed to a method of
routing toll-free telephone calls using a toll-free exchange,
thereby minimizing the number of hand-offs and reducing
the ultimate cost of the toll-free call. As described herein,
toll-free subscribers are generally assessed a per minute fee
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based on a LEC tariff plus a margin for each network and
service provider that carriers the call to the subscriber. It is
therefore a benefit of the present disclosure to minimize the
number of networks and simplify the process of directing a
toll-free telephone call by providing a toll-free exchange,
details of which are further provided herein.

FIG. 1 is a block diagram illustrating a traditional call
connection of a toll-free call or, indeed, any long distance
call. As illustrated, a caller places a call by dialing a desired
toll-free number using a telephone such as a telephone
connected to a landline or a cellular phone. The call is routed
to the user’s service provider 102 that manages each of the
incoming and outgoing calls of the user. In some embodi-
ments, the service provider 102 is a RESPORG. The service
provider 102, using the toll-free number, performs a look up
of the Carrier Identification Code (CIC) for the dialed
toll-free number. As shown in FIG. 1, in this example, the
service provider 102 sends the call to a tandem switch 104
used to exchange traffic between multiple service providers.
In some example embodiments, the tandem switch 104 is
owned by the incumbent local exchange carrier ILEC) of
the originating caller’s service provider 102. The service
provider 102 provides the tandem switch 104 with the call
and the identified CIC code. The tandem switch 104 there-
after connects the call to the LEC identified by the CIC 106,
who may or may not also act as the RESPORG of the
toll-free subscriber. The service provider 106 thereafter
accepts the call and carries the call to the toll-free subscriber.
Accordingly, the toll-free call is ‘terminated’ to the toll-free
subscriber and a call is established.

FIG. 2 is a block diagram illustrating an alternative
embodiment of a traditional call hand-off of a toll-free call.
As illustrated, a caller places a call by dialing a desired
toll-free number using a telephone such as a telephone
connected to a landline or a cellular phone. The call is routed
to the user’s service provider 102a that handles each of the
incoming and outgoing calls of the user. As illustrated in
FIG. 2, there may be multiple service providers 102a-102x
that are used to connect the call to the tandem 104. In this
embodiment, service provider 102z, using the toll-free num-
ber, performs a look up of the CIC for the dialed toll-free
number. In this example, the service provider 102x then
sends the call and the CIC to a tandem switch 104 used to
exchange traffic between multiple service providers. The
tandem switch 104 thereafter connects the call to the LEC
identified by the CIC 106. In this example, the toll-free
number is not provided to the toll-free subscriber via the
LEC 106, but rather through a service provider and
RESPORG 202a. As illustrated in FIG. 2, there may be
multiple service providers or RESPORGs 202a-2027 that
are used to connect the call to the terminating RESPORG
202n. In such an embodiment, the LEC 106 connects the call
to the service provider or RESPORG 202a, which thereafter
routes the call to service provider or RESPORG 2027n. The
service provider or RESPORG 2027 thereafter routes the
call to the toll-free subscriber. As illustrated in this alterna-
tive embodiment, additional entities (e.g., service provider/
RESPORGS) are used to connect the call from the originat-
ing caller to the toll-free subscriber, thereby adding
additional costs to the toll-free subscriber and additional
complexity to the call exchange process.

The cost structure of toll-free systems is based on a
reverse long distance billing process. As described herein,
toll-free systems provide originating callers with the ability
to place free telephone calls. In other words, it is the called
party—in this case the subscriber of the toll-free number—
who pays for each call received rather than the calling/
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originating party. Accordingly, because service provider 102
is owed compensation—known as the “End Office”— from
the CIC holder for the use of its network to connect the call
to the tandem, and the tandem provider is owed compensa-
tion from the CIC holder for the tandem function, service
provider 102 and tandem provider 104 are paid by the
service provider 106, which is paid by the RESPORG 202,
which is paid by the toll-free subscriber. In some embodi-
ments, each subsequent payment is of a decreasing value due
to, in some examples, regulatory misinterpretation and ram-
pant litigation such that service provider 102 may not recoup
its costs for the use of its network. It is understood that
although a limited number of service providers,
RESPORGS, and tandems are illustrated, it is understood
that there may be one or multiple such service providers,
RESPORGsS, or tandems involved in the call hand-off of a
toll-free call. For example, there may be multiple other
PSTN, SS7 and VoIP networks, RESPORGs, services pro-
viders, and tandems involved in the routing of a toll free call
from the calling to the called party.

FIG. 3 is a block diagram illustrating a different and novel
method of routing a toll-free call using a toll-free exchange
302, thus bypassing one or more exchanges in the traditional
phone network. Generally, the toll-free exchange 302 is a
system used to route calls based on the RESPORG ID of the
RESPORG associated with the toll-free subscriber. More
specifically, the toll-free exchange 302 allows service pro-
vider or RESPORG 102 and 202 to register with the toll-free
exchange 302, thereby providing the necessary information
for the toll-free exchange 302 to terminate the toll-free call
between the two parties without going through any number
of tandem switches, LECs, service providers, or
RESPORGsS. Although service provider 102 may not be
listed as a RESPORG, in embodiments in which the service
provider 102 manages a toll-free number, the service pro-
vider 102 is also a RESPORG that is responsible for
managing calls communicated to and from the toll-free
number. Furthermore, the toll-free exchange 302 allows
registered RESPORGS to set a buy rate, which is the rate at
which that terminating RESPORG will pay the originating
party, such as service provider 102, for routing a call to it.

As described in further detail herein, using the disclosed
toll-free exchange 302, toll-free call routing is no longer
based on looking up a CIC of the terminating service
provider or RESPORG, but rather, routing is performed
based simply on looking up the RESPORG ID associated
with the terminating RESPORG. Still further, the toll-free
exchange 302 allows registered RESPORGS to set a buy rate
at which it may pay an originating RESPORG or service
provider for connecting a call. Accordingly, the toll-free
exchange 302 provides terminating RESPORGs with the
ability to set its own rate it is willing to pay an originating
service provider or RESPORG. Aspects of the present
disclosure further allow originating RESPORGs to set a
floor rate, which indicates a minimum rate it will accept in
order to route the call through the toll-free exchange 302 and
to the terminating RESPORG. Accordingly, aspects of the
present disclosure provide RESPORGs with the option to
participate on the toll-free exchange 302 and receive pay-
ment at the terminating provider’s predetermined buy rate
while simultaneously reducing the number of exchanges
involved in terminating the call to the toll-free subscriber,
thus reducing the cost of the call. Although it is noted that
the floor rate is associated with the originating RESPORG
and the buy rate is associated with the terminating
RESPORG, it is understood that any RESPORG may func-
tion as an originating RESPORG and a terminating
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RESPORG. Accordingly, any one RESPORG may have
both a floor rate and a buy rate associated therewith.

As described in further detail herein, the toll-free
exchange 302 monitors call traffic to calculate and provide
an accounting of such payments as based on each
RESPORG’s set buy rate. In some embodiments, the buy
rate or the floor rate is a “per second” rate, and in other
embodiments, it is a “per minute” rate, a fixed fee rate, or a
negotiated fee rate specific to the parties. Thus, in an
embodiment the total payment owed to an originating ser-
vice provider or RESPORG may be calculated based on the
duration of the toll-free call multiplied by the buy rate.

FIG. 4 is a block diagram illustrating an example envi-
ronment 400 with which a toll-free exchange 302 interacts
according to principles of the present disclosure. As illus-
trated, the toll-free exchange 302 communicates with the
originating service provider 102 and the terminating service
provider 202 as well as the SMS 800 Database 402. As
illustrated in these examples, both the originating service
provider 102 and the terminating service provider 202 are
RESPORGs having RESPORG IDs that are registered with
the toll-free exchange. It is understood, however, that in
other examples, one or more of the originating service
provider 102 and the terminating service provider 202 are
not enrolled with the toll-free exchange 302.

As illustrated in this example, the toll-free exchange 302
includes an originating switch 404 and a terminating switch
406. In some examples the originating switch 404 and the
terminating switch 406 are each session border controllers
(SBCs) that function to route communication data packets
and metadata. In this example, the toll-free exchange 302
further includes a policy router 408, which includes the
routing logic and decision-making of the toll-free exchange
302. The toll-free exchange 302 also includes a database 410
for storing RESPORG IDs, buy rates and other data of
RESPORGs that participate in the toll-free exchange 302.
The toll-free exchange 302 further includes a Service Con-
trol Point (SCP) 412 that interacts with the SMS-800 data-
base to obtain RESPORG IDs of registered RESPORGs. In
this example, the toll-free exchange 302 also includes a
media gateway server farm 414, which is configured to
process the media data, such as voice and video data of the
calls routed through the exchange 302. Finally, in this
example, the toll-free exchange 302 includes a thrasher 416
used to collect call detail records (CDRs) for accounting and
administrative purposes. Although the listed elements are
depicted as being part of the toll-free exchange 302, it is
noted that this is merely an illustrative example and any
combination of elements may be used to implement the
toll-free exchange 302. For example, the exchange could be
implemented as a unitary set of equipment housed at a single
location or, alternatively, could be individual elements dis-
tributed over different locations but connected electroni-
cally.

As described herein, the originating caller places a toll-
free call by dialing a toll-free number. As indicated by arrow
1, the call is routed to the user’s service provider. It is
understood that the user’s service provider need not be a
RESPORG, however, for purposes of this illustrative
example, the user’s service provider will be referred to
herein as the originating RESPORG 102, which is the entity
responsible for handling each of the incoming and outgoing
calls of the originating caller. In some embodiments, the
originating RESPORG 102 may be a communications com-
pany such as Verizon Wireless of Basking Ridge, N.J.

Upon receiving the call, the originating RESPORG 102
routes the call to the toll-free exchange 302, as illustrated by
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arrow 2. More specifically, the originating RESPORG 102
routes the call to the originating switch 404 of the toll-free
exchange 302. In this example embodiment, the originating
switch 404, or the SBC, includes control software that routes
the data portion of the call to the policy router 408 (as
indicated by arrow 3). As indicated by the dashed lines, the
media (voice and video) portion of the call is routed directly
to the media server gateway farm 414 using, for example,
the Real-time Transport Protocol (RTP). The toll-free call
includes a data portion, or for example, a header including
various metadata relating to the call. Such metadata may
include the IP address associated with the originating
RESPORG 102 and the originating caller, the floor rate and
buy rate associated with that RESPORG 102, etc. The
originating switch 404 informs the policy router (as indi-
cated by arrow 3) of the incoming call. In particular, the
originating switch 404 queries the policy router 408 regard-
ing whether an IP address associated with the toll-free
number is allowed to access the toll-free exchange 302 as an
initial authentication procedure.

The database 410 may store, among other items, an access
control list (ACL) that lists each of the RESPORGs enrolled
on the toll-free exchange 302. In some embodiments, the
ACL includes a list of IP addresses associated with each
enrolled RESPORG, yet in other embodiments, other iden-
tifying information is included on the ACL. As indicated by
arrow 4a, the policy router 408, using the IP address of the
originating RESPORG 102, queries the database 410 regard-
ing whether the originating RESPORG 102 is listed on the
ACL, and therefore granted access to the toll-free exchange
302. In an example embodiment, RESPORG’s that wish to
participate in the toll-free exchange 302 register with the
toll-free exchange 302. Registering with the toll-free
exchange 302 may involve, for example, registering
RESPORG information such as the RESPORG ID, IP infor-
mation and setting appropriate floor and buy rates. In some
embodiments, an administrator of a RESPORG seeking to
register with the toll-free exchange 302 may register via an
enrollment website. Such registration information is stored
in the database 410.

In this example, the policy router 408, which is further
described with reference to FIG. 5, includes the logic of the
toll-free exchange 302. As described herein, the database
410 stores, among other information, data relating to each
RESPORG registered with the exchange such as, for
example, RESPORG IP addresses, and the predetermined
floor and buy rates associated with each registered
RESPORG. In order to determine whether the originating
RESPORG 102 is enrolled with the toll-free exchange 302,
the policy router 408 queries the database 410 to look up, on
the stored ACL, the IP address associated with the originat-
ing RESPORG 102. In an example, the database 410 deter-
mines whether the originating RESPORG 102 is an identi-
fied IP address on the ACL. Determining whether the
originating RESPORG 102 is enrolled with the toll-free
exchange 302 also returns the floor rate set by the originating
RESPORG 102. As described herein, the floor rate set by the
originating RESPORG 102 indicates a minimum rate at
which the originating RESPORG 102 will accept in order to
route the call through the toll-free exchange 302, wherein
the minimum rate is paid by the terminating RESPORG 202.

If, in this example, the originating RESPORG 102 is not
registered with the toll-free exchange 302, the database 410
will return a response (as indicated by arrow 4b) indicating
the RESPORG is not enrolled with the toll-free exchange
302, or returns a null response. As such, the policy router
408 may signal to the originating switch 404 to reject the
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call. The RESPORG 102 then may access the traditional
telephone network and the call is completed using one of the
traditional methods as described with reference to FIGS. 1
and 2. If, however, the originating RESPORG 102 is regis-
tered with the toll-free exchange 302, the database 410
returns a response (as indicated by arrow 44) to the policy
router 408 specifying that the originating RESPORG 202 is
enrolled with the toll-free exchange 302 as well as the floor
rate associated therewith. In some embodiments, the data-
base 410 further returns the RESPORG ID associated with
the enrolled originating RESPORG 102.

The policy router 408 (as indicated by arrow 5a), using
the dialed toll-free number, queries the SCP 412 for the
RESPORG ID of the terminating RESPORG 202 that is
associated with managing the toll-free number. As described
herein, the toll-free exchange 302 uses the RESPORG ID of
the terminating RESPORG 202 to route toll-free telephone
calls to the toll-free subscriber. RESPORG IDs are assigned
by and stored in a national SMS-800 database and accessible
by the toll-free exchange 302 through the utilization of a
Service Control Point (SCP) 412, or other methods. In this
illustrative embodiment, the SCP 412 is a clone of the
SMS-800 database. In other words, the SCP 412 stores each
RESPORG ID that is registered with the SMS-800 database.
In some embodiments, the SCP 412 updates its database
daily, and in other embodiments the SCP 412 updates its
database with RESPORG IDs on a lesser or more frequent
basis. The SCP 412 may initiate a request, such as by a
PUSH request, to the SMS-800 database to receive
RESPORG ID updates. Alternatively or additionally, the
SCP 412 may receive updates, such as by a PULL request,
from the SMS-800 database to receive RESPORG ID
updates.

Accordingly, the policy router 408 provides the SCP 412
with the toll-free number (as indicated by arrow 5a) to look
up the RESPORG ID of the terminating RESPORG 202.
The SCP 412 returns a response (as indicated by arrow 54)
to the policy router 408 providing the RESPORG ID of the
terminating RESPORG 202.

Using the RESPORG 1D of the terminating RESPORG
202, the policy router 408 queries the database 410 (as
indicated by arrow 6a) to determine whether the terminating
RESPORG 202 is registered with the toll-free exchange 302.
If, in an example, the terminating RESPORG 202 is not
registered with the toll-free exchange 302, the database 410
returns a response (as indicated by arrow 65) indicating the
terminating RESPORG 202 is not registered with the toll-
free exchange 302, or a null response. As such, the policy
router 408 signals the originating switch to reject the call and
the call is completed using one of the traditional methods as
described with reference to FIGS. 1 and 2. Alternatively, if
the terminating RESPORG 202 is registered with the toll-
free exchange 302, the database 410 returns a response (as
indicated by arrow 64) to the policy router 408 specifying
the terminating RESPORG 202 is registered with the toll-
free exchange 302, the IP address of the terminating
RESPORG 202, and the predetermined buy rate, and any
additional information relating to the terminating
RESPORG 202. Depending on the embodiment, any addi-
tional information needed by the exchange to complete the
call may also be stored on the database 410 and sent to the
policy router 408.

Although the above-described embodiments describe
example scenarios in which a call is completed based on
both the originating RESPORG 102 and terminating
RESPORG 202 being enrolled with the toll-free exchange
302, registration of the terminating RESPORG 202 is not
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necessary for the registered originating RESPORG 102 to
complete a call. Although calls are originated by a regis-
tered/enrolled RESPORG 102, calls my still be routed even
though the terminating RESPORG 202 is not registered/
enrolled with the toll-free exchange 302. If the terminating
RESPORG 202 is not registered/enrolled, the toll-free
exchange 302 may route the call to the PSTN instead of
returning the call to the originating RESPORG 102. This
decision, which is made by the policy router 408, is based on
a pre-defined set of criteria configured by the registered
originating RESPORG 102. In other words, the originating
RESPORG 102 may specify whether it prefers to route a call
through the toll-free exchange 302 regardless if the termi-
nating RESPORG is registered with the toll-free exchange
302. Such an indication may be included in the meta
information, stored in a header of the toll-free call.

As indicated by arrow 7, the policy router 408 informs the
originating switch 404 to attach the IP address of the
terminating RESPORG 202, and any additional information,
if necessary, to a header of the signaling packet for the call,
which is passed to the media gateway server farm 414. In
example embodiments, the originating switch 404 attaches a
Session Initiation Protocol (SIP) header including the IP
address of the terminating RESPORG 202.

As described herein, the media gateway server farm 414
processes the media portion of the call, such as the voice or
video data of the call. In some embodiments, the media
gateway server farm 414 processes the media such as
compressing and configuring the media to be carried over a
network to the terminating RESPORG 202. In an example
embodiment, the toll-free call is placed over a voice over IP
network (VoIP). In such an example, the media gateway
server farm 414 configures the voice data of the call to be
carried over a network to the terminating RESPORG 202
using the Real-time Transport Protocol (RTP).

In some embodiments, the media gateway server farm
414 also provides load balancing in order to process voice
data. Toll-free calls typically occur more often during the
day and gradually decrease during evening and early morn-
ing hours. Accordingly, the media gateway server farm 414
provides the necessary load balancing to distribute voice and
video processing over one or more servers based on the time
of day and call traffic experienced by the media gateway
server farm 414. The media gateway server farm 414 will
expand or contract in size automatically to provide sufficient
computing resources to adapt to call volume.

In some embodiments, the media gateway server farm
414 includes a plurality of computing devices such as one or
more servers, wherein the servers may be located in a single
geographical area and in other embodiments, the servers
may be located across several remote sites. In an embodi-
ment, some or all of the media gateway server farm 414 may
be leased on-demand from a third-party server provider,
such as Amazon or Google, and implemented as a ‘cloud
service.’

As described herein, once the identity of the terminating
RESPORG 202 is determined, the originating switch 404
provides the call signaling to the terminating switch 406 (as
indicated by arrow 7). The processed media data is also
provided to the terminating RESPORG 202 directly by the
media gateway server farm 414. The terminating switch 406
reads the IP address included in the header of the media data
packet and forwards the data packet to the identified termi-
nating RESPORG 202 (as indicated by arrow 8). In the
example of a VoIP call, the call is transmitted to the
terminating RESPORG 202 over a communication network,
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such as the Internet. Finally, the terminating RESPORG 202
terminates the call to the toll-free subscriber (as indicated by
arrow 9).

As described herein, the toll-free exchange 302 monitors
each call sent through the toll-free exchange 302 and pro-
vides administrative and accounting services to the regis-
tered RESPORGs. As such, the toll-free exchange 302
includes a thrasher 416 that monitors each call and provides
a call detail record. In particular, the call detail record
includes, for example, the duration of the call, the parties
involved, the buy rate of the terminating RESPORG 202,
and the resulting cost associated with the call, to be paid by
the terminating RESPORG 202 to the toll-free exchange 302
and in part to the originating RESPORG 102. In some
embodiments, the thrasher saves the call records in a data-
base 418. In embodiments, the database 418 is a cloud-based
database, and in other embodiments, the database is hosted
within the toll-free exchange 302. In an example, the data-
base 418 is accessible by each registered RESPORG, which
allows each RESPORG to view its call records. In some
embodiments, the database 418 further provides each
RESPORG with analytical data as well as data identifying
each RESPORG participating on the toll-free exchange 302.

FIG. 5 is a flow chart illustrating an example method 500
performed by the policy router 408 of the toll-free exchange
302. As described herein, the policy router 408 includes the
logic and decision-making of the toll-free exchange 302.
Generally, the policy router 408 is configured to route calls
to terminating RESPORGsS. As illustrated in the flow chart
of FIG. 5, the policy router 408 begins at start block 500.

The method flows to the authentication step 504. In the
authentication step 504, the policy router 408 determines
whether the originating RESPORG 102 is an authorized
RESPORG (for example, as being listed on an access control
list). In some embodiments, the originating switch 404
communicates with the originating RESPORG 102 via the
Session Initiation Protocol (SIP). In other embodiments,
other protocols may be used. Accordingly, the policy router
408, using meta information (such as an IP address or other
identifying information, depending on the connection pro-
tocol used) of the originating RESPORG 102, queries the
database 410 to determine whether the originating
RESPORG 102 is allowed to access the toll-free exchange
302 as determined by being listed on an access control list.
In an example, the database 410 performs a look up of the
meta information, such as the IP address of the originating
RESPORG 102 to determine whether the originating
RESPORG 102 is listed on a stored access control list. If the
database 410 determines that the originating RESPORG 102
is not listed on the access control list, the database provides
the policy router 408 with a negative response, such as a
“no” response and the call is rejected, as indicated by step
506. If, however, the originating RESPORG 102 is listed on
the access control list, the database 410 provides the policy
router 408 with an affirmative response such as a “yes”
response and the method 500 proceeds to the terminating
RESPORG ID enrollment verification step 508.

In the terminating RESPORG ID enrollment verification
step 508, the policy router 408 determines whether the
terminating RESPORG 202 is enrolled with the toll-free
exchange 302. As described with reference to FIG. 4, the
policy router 408 uses the ten digit toll-free number dialed
or requested by the originating RESPORG 102 to query the
SCP 412 for the terminating RESPORG ID. As described,
the SCP 412 stores RESPORG IDs associated with all
RESPORGsS registered with the national SMS-800 database
402. Using the RESPORG ID result from the SCP 412 the
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policy router 408 then queries the database 410 to determine
whether the RESPORG ID of the terminating RESPORG
202 is registered with the toll-free exchange 302. In the
enrollment verification step 508, if the database 410 does not
identify the terminating RESPORG 202 as being registered
with the toll-free exchange 302, the database 410 returns, to
the policy router 408, a “no” response and the method 500
proceeds to the request termination step 510.

In the request termination step 510, the policy router 408
determines whether the originating RESPORG 102
requested the toll-free exchange 302 to terminate calls to the
terminating RESPORG 202 irrespective of the enrollment
status of the terminating RESPORG 202. If, in the request
termination step 510, the policy router 408 determines that
the originating RESPORG 102 requested the toll-free
exchange 302 to terminate calls irrespective of the enroll-
ment status of the terminating RESPORG 202, the method
proceeds to the connect call step 512. In some embodiments,
this request is included in a message header of the toll-free
call.

In the connect call step 512, because the terminating
RESPORG 202 is not enrolled with the toll-free exchange
302, the policy router instead connects the call directly to the
PSTN where traditional CIC based routing and termination
will occur.

If, however, in the request termination step 510, the policy
router 408 determines that the originating RESPORG 102
did not request to terminate calls to a non-participating
terminating RESPORG 202, the method 500 proceeds to
step 506 and the call is rejected.

In the enrollment verification step 508, if the policy router
408 determines that the terminating RESPORG 202 is
enrolled with the toll-free exchange 302, the method 500
flows to the rate comparison step 514. In the rate comparison
step 514, the policy router 408 determines whether the floor
rate of the originating RESPORG 102 is less than the
buy-rate of the terminating RESPORG 202. Effectively, the
policy router 408 determines whether it is cost beneficial for
the originating RESPORG 102 to connect the call to the
terminating RESPORG 202. If the policy router 408 deter-
mines that the floor rate of the originating RESPORG 102 is
less than the buy-rate of the terminating RESPORG 202, the
method 500 proceeds to the connect call step 516. In the
connect call step 516, the policy router 408 uses the
RESPORG ID of the terminating RESPORG 202 to connect
the call.

If, however, the policy router 408 determines that the floor
rate of the originating RESPORG 102 is greater than the
buy-rate of the terminating RESPORG 202, the method 500
proceeds to step 506 and the call is rejected.

Thus, the method described in FIG. 5 routes a toll-free call
using the RESPORG ID and without use or knowledge of
the carrier identification code (CIC) associated with the
terminating traditional public switched networks. The
exchange also allows for modern innovations such as native
video and high-definition voice calls that are not possible on
traditional public switch networks. In addition, the method
can connect calls using only one exchange and also main-
tains a single accounting of the cost associated with con-
necting the call. These features distinguish it over the prior
art method that may utilize multiple exchanges in which
each exchange maintains its own switching infrastructure
and accounting of the portion it handles.

FIG. 6 illustrates an exemplary architecture of a comput-
ing device that can be used to implement aspects of the
toll-free exchange 302. In this disclosure, a laptop or per-
sonal computer 140, tablet computing device 140, phone
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140, and servers 150 are example computing devices. FIG.
6 can be used to implement aspects of the present disclosure
including any of the plurality computing devices, such as the
policy router 408 as illustrated in and described with refer-
ence to FIG. 4. The computing device described in FIG. 6
can be used to execute the operating system, application
programs, and software modules (including the software
engines) described herein. By way of example, the comput-
ing device will be described below as the computing device
650. To avoid undue repetition, this description of the
computing device will not be separately repeated herein for
each of the other computing devices, including policy router
408, but such device can also be configured as illustrated and
described with reference to FIG. 6.

The computing device 650 includes, in some embodi-
ments, at least one processing device 602, such as a central
processing unit (CPU). A variety of processing devices are
available from a variety of manufacturers, for example, Intel
or AMD. In this example, the computing device 650 also
includes a system memory 604, and a system bus 606 that
couples various system components including the system
memory 604 to the processing device 602. The system bus
606 is one of any number of types of bus structures including
a memory bus, or memory controller; a peripheral bus; and
a local bus using any of a variety of bus architectures.

Examples of computing devices suitable for the comput-
ing device 650 include a server computer, a desktop com-
puter, a laptop computer, a tablet computer, a mobile com-
puting device (such as a smart phone, an iPod® or iPad®
mobile digital device, or other mobile devices), or other
devices configured to process digital instructions.

The system memory 604 includes read only memory 608
and random access memory 610. A basic input/output sys-
tem 612 containing the basic routines that act to transfer
information within computing device 650, such as during
start up, is typically stored in the read only memory 608.

The computing device 650 also includes a secondary
storage device 614 in some embodiments, such as a hard
disk drive, for storing digital data. The secondary storage
device 614 is connected to the system bus 606 by a second-
ary storage interface 616. The secondary storage devices 614
and their associated computer readable media provide non-
volatile storage of computer readable instructions (including
application programs and program modules), data struc-
tures, and other data for the computing device 650.

Although the exemplary environment described herein
employs a hard disk drive as a secondary storage device,
other types of computer readable storage media are used in
other embodiments. Examples of these other types of com-
puter readable storage media include magnetic cassettes,
flash memory cards, digital video disks, Bernoulli car-
tridges, compact disc read only memories, digital versatile
disk read only memories, random access memories, or read
only memories. Some embodiments include non-transitory
media. Additionally, such computer readable storage media
can include local storage or cloud-based storage.

A number of program modules, such as executable com-
puter programs, can be stored in secondary storage device
616 or memory 604, including an operating system 618, one
or more application programs 198, other program modules
622 (such as the software engines described herein, includ-
ing one or more of the user accounts management engine
202, spending rules engine 204, merchant communication
engine 206, transaction communication engine 208, and
reporting engine 210), and program data 624. The comput-
ing device 650 can utilize any suitable operating system,
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such as Microsoft Windows™, Google Chrome™, Apple
OS, and any other operating system suitable for a computing
device.

In some embodiments, a user provides inputs to the
computing device 650 through one or more input devices
626. Examples of input devices 626 include a keyboard 628,
mouse 630, microphone 632, and touch sensor 634 (such as
a touchpad or touch sensitive display). Other embodiments
include other input devices 626. The input devices are often
connected to the processing device 602 through an input/
output interface 636 that is coupled to the system bus 606.
These input devices 626 can be connected by any number of
input/output interfaces, such as a parallel port, serial port,
game port, or a universal serial bus. Wireless communica-
tion between input devices and the interface 636 is possible
as well, and includes infrared, BLUETOOTH® wireless
technology, 802.11a/b/g/n, cellular, or other radio frequency
communication systems in some possible embodiments.

In this example embodiment, a display device 638, such
as a monitor, liquid crystal display device, projector, or
touch sensitive display device, is also connected to the
system bus 606 via an interface, such as a video adapter 640.
In addition to the display device 638, the computing device
650 can include various other peripheral devices (not
shown), such as speakers or a printer.

When used in a local area networking environment or a
wide area networking environment (such as the Internet), the
computing device 650 is typically connected to the network
644 through a network interface 642 as an Ethernet inter-
face. Other possible embodiments use other communication
devices. For example, some embodiments of the computing
device 650 include a modem for communicating across the
network.

The computing device 650 typically includes at least
some form of computer readable media. Computer readable
media includes any available media that can be accessed by
the computing device 650. By way of example, computer
readable media include computer readable storage media
and computer readable communication media.

Computer readable storage media includes volatile and
nonvolatile, removable and non-removable media imple-
mented in any device configured to store information such as
computer readable instructions, data structures, program
modules or other data. Computer readable storage media
includes, but is not limited to, random access memory, read
only memory, electrically erasable programmable read only
memory, flash memory or other memory technology, com-
pact disc read only memory, digital versatile disks or other
optical storage, magnetic cassettes, magnetic tape, magnetic
disk storage or other magnetic storage devices, or any other
medium that can be used to store the desired information and
that can be accessed by the computing device 650. Computer
readable storage media does not include computer readable
communication media.

Computer readable communication media typically
embodies computer readable instructions, data structures,
program modules or other data in a modulated data signal
such as a carrier wave or other transport mechanism and
includes any information delivery media. The term “modu-
lated data signal” refers to a signal that has one or more of
its characteristics set or changed in such a manner as to
encode information in the signal. By way of example,
computer readable communication media includes wired
media such as a wired network or direct-wired connection,
and wireless media such as acoustic, radio frequency, infra-
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red, and other wireless media. Combinations of any of the
above are also included within the scope of computer
readable media.

The computing device illustrated in FIG. 6 is also an
example of programmable electronics, which may include
one or more such computing devices, and when multiple
computing devices are included, such computing devices
can be coupled together with a suitable data communication
network so as to collectively perform the various functions,
methods, or operations disclosed herein.

The various embodiments described above are provided
by way of illustration only and should not be construed to
limit the claims attached hereto. Those skilled in the art will
readily recognize various modifications and changes that
may be made without following the example embodiments
and applications illustrated and described herein, and with-
out departing from the true spirit and scope of the following
claims. For example, rather using a general purpose proces-
sor with an operating system executing software programs,
one of skill in the art will recognize that some or all of the
functionality described above could be equally implemented
on a purpose-built piece of hardware, in embedded systems
in which the logic is stored on read only memory as
firmware, or as an integrated circuit.

What is claimed is:

1. A method for routing toll-free calls through a toll-free
exchange, the method, performed by a policy router of the
toll-free exchange, comprising:

receiving, from an originating responsible organization

(RESPORG), a toll-free call, wherein the toll-free call
is directed to a toll-free subscriber that is served by a
terminating RESPORG;

querying a database to determine a RESPORG identifi-

cation associated with the terminating RESPORG,
wherein the database is associated with the toll-free
exchange and stores the RESPORG identification asso-
ciated with the terminating RESPORG; and

routing, to the terminating RESPORG, the toll-free call

based in part on the RESPORG identification.

2. The method of claim 1, wherein the originating
RESPORG and the terminating RESPORG are enrolled in
the toll-free exchange.

3. The method of claim 1, wherein the RESPORG iden-
tification is obtained by a service control point.

4. The method of claim 1, further comprising:

monitoring the toll-free call to generate a call detail

record, wherein the call detail record includes at least
one of: a time duration of the toll-free call, an identi-
fication of the originating RESPORG and the terminat-
ing RESPORG, buy-rate of the terminating RESPORG,
a floor rate of the originating RESPORG, and a cost
associated with the toll-free call.

5. The method of claim 4, wherein routing to the termi-
nating RESPORG further comprises:

determining that the floor rate of the originating

RESPORG is less than the buy rate of the terminating
RESPORG.

6. The method of claim 1, further comprising:

determining whether the terminating RESPORG is

enrolled with the exchange;

based on a determination that the terminating RESPORG

is not enrolled with the exchange, rejecting the toll-free
call; and

based on a determination that the terminating RESPORG

is enrolled with the exchange, connecting the toll-free
call to the terminating RESPORG.
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7. The method of claim 6, wherein based on a determi-
nation that the terminating RESPORG is not enrolled with
the exchange, further comprises:

determining whether the originating RESPORG requested

to connect the toll-free call to a public switched tele-
phone network.

8. The method of claim 1, wherein a carrier identification
code (CIC) of the terminating RESPORG is not used by the
method.

9. The method of claim 1, further comprising routing a
media portion of the toll-free call through a media server
farm, wherein the media server farm configures the media
portion of the toll-free call for routing.

10. A method for routing toll-free calls without using a
carrier identification code (CIC), comprising:

receiving, from an originating responsible organization

(RESPORG), a toll-free call, wherein the toll-free call
is directed to a toll-free subscriber that is served by a
terminating RESPORG:;

querying a database to determine a RESPORG identifi-

cation associated with the terminating RESPORG,
wherein the database is associated with the toll-free
exchange and stores the RESPORG identification asso-
ciated with the terminating RESPORG; and

routing, to the terminating RESPORG, the toll-free call

through a protected network based in part on the
RESPORG identification.

11. The method of claim 10, further comprising:

determining whether the terminating RESPORG is

enrolled with the exchange;

based on a determination that the terminating RESPORG

is not enrolled with the exchange, rejecting the toll-free
call; and

based on a determination that the terminating RESPORG

is enrolled with the exchange, connecting the toll-free
call to the terminating RESPORG.

12. The method of claim 10, further comprising:

monitoring the toll-free call to generate a call detail

record, wherein the call detail record includes at least
one of: a time duration of the toll-free call, an identi-
fication of the originating RESPORG and the terminat-
ing RESPORG, buy-rate of the terminating RESPORG,
a floor rate of the originating RESPORG, and a cost
associated with the toll-free call.

13. The method of claim 12, wherein routing to the
terminating RESPORG further comprises:

determining that the floor rate of the originating

RESPORG is less than the buy rate of the terminating
RESPORG.

14. The method of claim 10, further comprising routing a
media portion of the toll-free call through a media server
farm, wherein the media server farm configures the media
portion of the toll-free call for routing.

15. The method of claim 10, wherein receiving, from an
originating RESPORG, a toll-free further comprises:

receiving, at a session border controller, a data portion of

the toll-free call; and

receiving, at a media gateway server farm, a media

portion of the call.

16. The method of claim 15, wherein routing, to the
terminating RESPORG further comprises:

routing, from a second session border controller to the

terminating RESPORG, the data portion of the toll-free
call;

routing, from the media gateway server farm to the

terminating RESPORG, the media portion of the call.
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17. A system for routing a toll-free call using a toll-free border controller is further configured to read data from
exchange, the system comprising: a header of the data portion of the toll-free call and to
at least one session border controller for routing a data write data to the header of the data portion of the
portion of the toll-free call within the toll-free toll-free call; and
exchange; 5 a second session border controller for routing the data

a policy router for determining, based at least on data
included within the data portion, a responsible organi-
zation (RESPORG) identification (ID) associated with
a terminating RESPORG;

portion of the toll-free call to the terminating
RESPORG based in part on the data read from the data
portion of the toll-free call.

a service control point for storing the RESPORG ID of the o 20. The system of claim 17, wherein the database stores
terminating RESPORG; at least one of:

a database for storing enrollment information associated enrollment status information of one or more enrolled
with the terminating RESPORG; and RESPORGs;

a media gateway server farm having one or more server payment information of each of the one or more enrolled
computing devices for routing a media portion of the RESPORGS, comprising:

toll-free call based in part on the RESPORG ID of the *° a buy rate; and
terminating RESPORG.
18. The system of claim 17, further comprising a thrasher
component for storing a call data record of the toll-free call.
19. The system of claim 17, further comprising
a first session border controller for receiving the data
portion of the toll-free call, wherein the first session ook kK

a floor rate;

identification information of each of the one or more
enrolled RESPORGs; and

20 an access control list for listing each enrolled RESPORG.
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