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METHOD AND APPARATUS FOR ENABLING GLOBAL
TELEPHONY CAPABILITIES IN COMMUNICATION NETWORKS

ABSTRACT OF THE DISCLOSURE

A method and apparatus for enabling a network service provider, e.g., a

VoIP network provider, to create configuration files containing network based
parameters that support global telephony capabilities (e.g., in country services)
such as in country ring tones, dialing patterns, network announcements, and
signaling tones that can be offered to users who want in country telephony
capabilities independent of their location is disclosed. These global telephony
capability configurations can be downloaded to intelligent IP phones or based in

the VolP network for access by subscribers’ telephony devices.
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METHOD AND APPARATUS FOR ENABLING GLOBAL
TELEPHONY CAPABILITIES IN COMMUNICATION NETWORKS

[0001] The present invention relates generally to communication networks
and, more particularly, to a method and apparatus for enabling global telephony

capabilities in packet networks, e.g. Voice over Internet Protocol (VoiP)

networks.

BACKGROUND OF THE INVENTION

[0002] For various reasons, users in one country may desire to have in
country phone numbers in a different country, thereby allowing the users to
appear local in regions anywhere in the world. For example, users who live in
the United States but are expatriates of India may want a telephone number
that appears local to a region in Bangalore. These "in country” local numbers
allow friends and families of subscribers to avoid the high cost of making
International calls when calling the subscribers who are globally dispersed.
[0003] Therefore, a need exists for a method and apparatus for enabling

global telephony capabilities in a packet network, €.g., a VolP network.

SUMMARY OF THE INVENTIO

[0004] In one embodiment, the present invention enables a network service
provider, e.g., a VoIP network provider, to create configuration files containing
network based parameters that support global telephony capabilities (e.q., in
country services) such as in country ring tones, dialing patterns, network
announcements, and signaling tones that can be offered to users who want in
country telephony capabilities independent of their location. These global
telephony capability configurations can be downloaded to intelligent |P phones

or based in the VolP network for access by subscribers’ telephony devices.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0005] The teaching of the present invention can be readily understood by
considering the following detailed description in conjunction with the
accompanying drawings, in which:

[0006] FIG. 1 illustrates an exemplary Voice over Internet Protocol (VolP)
network related to the present invention;

[0007] FIG. 2 illustrates an example of global telephony capabilities in a
VolIP network of the present invention;

[0008] FIG. 3 illustrates a flowchart of a method for enabling global
telephony capabilities in a VolP network of the present invention;

[0009] FIG. 4 illustrates a flowchart of a method for processing a global
telephony call in a VolP network of the present invention; and

[0010] FIG. 5 illustrates a high level block diagram of a general purpose
computer suitable for use in performing the functions described herein.

[0011] To facilitate understanding, identical reference numerals have been
used, where possible, to designate identical elements that are common to the

figures.

DETAILED DESCRIPTION
[0012] To better understand the present invention, FIG. 1 illustrates an
example network, e.qg., a packet network such as a VolP network related to the
present invention. Exemplary packet networks include internet protocol (IP)
networks, asynchronous transfer mode (ATM) networks, frame-relay networks,
and the like. An IP network is broadly defined as a network that uses Internet
Protocol to exchange data packets. Thus, a VolP network or a SolP (Service
over Internet Protocol) network is considered an IP network.
[0013) In one embodiment, the VolP network may comprise various types of
customer endpoint devices connected via various types of access networks to a
carrier (a service provider) VolP core infrastructure over an Internet
Protocol/Multi-Protocol Label Switching (IP/MPLS) based core backbone
network. Broadly defined, a VolP network is a network that is capable of
carrying voice signals as packetized data over an IP network. The present

invention 1S described below in the context of an illustrative VolP network.
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Thus, the present invention should not be interpreted to be limited by this
particular illustrative architecture.

[0014] The customer endpoint devices can be either Time Division
Multipiexing (TDM) based or IP based. TDM based customer endpoint devices
122, 123, 134, and 135 typically comprise of TDM phones or Private Branch
Exchange (PBX). IP based customer endpoint devices 144 and145 typically
comprise IP phones or PBX. The Terminal Adaptors (TA) 132 and 133 are
used to provide necessary interworking functions between TDM customer
endpoint devices, such as analog phones, and packet based access network
technologies, such as Digital Subscriber Loop (DSL) or Cable broadband
access networks. TDM based customer endpoint devices access VoIP services
by using either a Public Switched Telephone Network (PSTN) 120, 121 or a
broadband access network via a TA 132 or 133. IP based customer endpoint
devices access VolP services by using a Local Area Network (LAN) 140 and
141 with a VolP gateway or router 142 and 143, respectively.

[0015] The access networks can be either TDM or packet based. A TDM
PSTN 120 or 121 is used to support TDM customer endpoint devices
connected via traditional phone lines. A packet based access network, such as
Frame Relay, ATM, Ethernet or IP, is used to support IP based customer
endpoint devices via a customer LAN, e.g., 140 with a VolP gateway and router
142. A packet based access network 130 or 131, such as DSL or Cable, when
used together with a TA 132 or 133, is used to support TDM based customer
endpoint devices.

[0016] The core VolP infrastructure comprises of several key VolP
components, such the Border Element (BE) 112 and 113, the Call Control
Element (CCE) 111, and VolP related servers 114. The BE resides at the edge
of the VolP core infrastructure and interfaces with customers endpoints over
various types of access networks. A BE is typically implemented as a Media
Gateway and performs signaling, media control, security, and call admission
control and related functions. The CCE resides within the VolIP infrastructure
and is connected to the BEs using the Session Initiation Protocol (SIP) over the
underlying IP/MPLS based core backbone network 110. The CCE is typically

implemented as a Media Gateway Controller and performs network wide call
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control related functions as well as interacts with the appropriate VolP service
related servers when necessary. The CCE functions as a SIP back-to-back
user agent and is a signaling endpoint for all call legs between all BEs and the
CCE. The CCE may need to interact with various VolP related servers in order
to complete a call that require certain service specific features, e.qg. translation
of an E.164 voice network address into an IP address.

[0017] For calls that originate or terminate in a different carrier, they can be
handled through the PSTN 120 and 121 or the Partner |P Carrier 160
iInterconnections. For originating or terminating TDM calls, they can be handled
via existing PSTN interconnections to the other carrier. For originating or
terminating VolP calls, they can be handled via the Partner IP carrier interface
160 to the other carrier.

[0018] In order to illustrate how the different components operate to support
a VolIP call, the following call scenario is used to illustrate how a VolIP call is
setup between two customer endpoints. A customer using IP device 144 at
location A places a call to another customer at location Z using TDM device
135. During the call setup, a setup signaling message is sent from IP device
144, through the LAN 140, the VolP Gateway/Router 142, and the associated
packet based access network, to BE 112. BE 112 will then send a setup
signaling message, such as a SIP-INVITE message if SIP is used, to CCE 111.
CCE 111 looks at the called party information and queries the necessary VolP
service related server 114 to obtain the information to complete this call. If BE

113 needs to be involved in completing the call; CCE 111 sends another call
setup message, such as a SIP-INVITE message if SIP is used, to BE 113.

Upon receiving the call setup message, BE 113 forwards the call setup
message, via broadband network 131, to TA 133. TA 133 then identifies the
appropriate TDM device 135 and rings that device. Once the call is accepted at
location Z by the called party, a call acknowledgement signaling message, such
as a SIP-ACK message if SIP is used, is sent in the reverse direction back to
the CCE 111. After the CCE 111 receives the call acknowledgement message,
It will then send a call acknowledgement signaling message, such as a SIP-
ACK message if SIP is used, toward the calling party. In addition, the CCE 111

also provides the necessary information of the call to both BE 112 and BE 113
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so that the call data exchange can proceed directly between BE 112 and BE
113. The call signaling path 150 and the call data path 151 are illustratively
shown in FIG. 1. Note that the call signaling path and the call data path are
different because once a call has been setup up between two endpoints, the
CCE 111 does not need to be in the data path for actual direct data exchange.
[0019] Note that a customer in location A using any endpoint device type
with its associated access network type can communicate with another
customer In location Z using any endpoint device type with its associated
network type as well. For instance, a customer at location A using IP customer
endpoint device 144 with packet based access network 140 can call another
customer at location Z using TDM endpoint device 123 with PSTN access
network 121. The BEs 112 and 113 are responsible for the necessary signaling
protocol translation, e.g., SS7 to and from SIP, and media format conversion,
such as TDM voice format to and from |IP based packet voice format.

[0020] In one embodiment, network service provider, e.g., VolP network
providers, can offer in country numbers for users who desire to appear local in
regions anywhere in the world. For example, users who live in the United
States but are expatriates of India can receive a VolP telephone number that
appears local to a region in Bangalore. These "in country” local numbers allow
friends and families of subscribers to avoid the high cost of making international
calls when calling the subscribers who are globally dispersed.

[0021] To address this need, the present invention enables a VoIP network
provider to create configuration files containing network based parameters that
support global telephony capabilities such as in country ring tones, dialing
patterns, network announcements, and signaling tones that can be offered to
users who want in country telephony capabilities independent of their location.
These global telephony capability configurations can be downloaded to
intelligent IP phones or based in the VolP network for access by subscribers’
telephony devices.

[0022] FIG. 2 illustrates an example of the global telephony capabilities in a
packet network, e.g., a VolP network. In FIG. 2, endpoint 231, endpoint 232,
and endpoint 233 all subscribe to the global telephony capability service feature

(e.g., an in country service) with the same in country options. Endpoint 231 is
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located domestically within the United States, while endpoints 232 and 233 are
located in a foreign country, e.qg., FC1, that corresponds to the in country
options subscribed by endpoints 231, 232, and 233. The network creates
configuration files with the associated “in country” options for each of the
endpoints that subscribes to the global telephony capability service feature. For
each endpoint, the configuration file comprises the in country phone number
assigned, the in country ring tones, the in country dialing patterns, the in
country network announcements, and the in country signaling tones associated
with the selected foreign country FC1 chosen by the subscriber. These
configuration files are stored in the network to be retrieved and used at a later
time. In particular, endpoints 231, 232, and 233 are all assigned phone
numbers that correspond to the selected foreign country, FC1, phone number
format. Endpoints 232 and 233 are connected to the VolP network via their
local Internet Service Provider (ISP) 221 in the corresponding foreign country.
ISP 221 is connected via the public internet backbone 220 to reach VoiP
network 210.

[0023) When endpoint 232 makes a call to endpoint 231, endpoint 232
sends a call setup message to CCE 211 via BEs 213 and 212 using signaling
flow 241. When CCE 211 receives the call setup message, CCE 211
communicates with AS 215, using flow 243, to find out that both the calling and
the called endpoints have subscribed to the global telephony capability service
feature with in country options of foreign country FC1 and retrieves all the

associated service logic, including in country configurations, related to the
global telephony capability service feature subscribed for foreign country FC1.

CCE 211 accepts and uses the calling and the called endpoint phone numbers
with format of foreign country FC1 and translates the called endpoint phone
number into its corresponding terminating IP address. CCE 211 also uses the
appropriate in country ring tone when sending the call setup message to the
called endpoint 231. If necessary, CCE 211 communicates with Media Server
214, using flow 244, to relay the appropriate in country network announcements
to either the calling endpoint or the called endpoint. In this particular example,

the call between endpoints 231 and 232 appears to be a local or regional call
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within foreign country FC1 even though the calling and the called endpoints are
globally dispersed.

[0024] Similarly, when endpoint 232 makes a call to endpoint 233, endpoint
232 sends a call setup message to CCE 211 via BE 213 using signaling flow
242. When CCE 211 receives the call setup message, CCE 211 communicates
with AS 215, using flow 243, to find out that both the calling and the called
endpoints have subscribed to the global telephony capability service feature
with in country options of foreign country FC1 and retrieves all the associated
service logic, including in country configurations, related to the global telephony
capability service feature subscribed for foreign country FC1. CCE 211 accepts
and uses the calling and the called endpoint phone numbers with format of
foreign country FC1 and translates the called endpoint phone number into its
corresponding terminating IP address. CCE 211 also uses the appropriate in
country ring tone when sending the call setup message to the called endpoint
233. If necessary, CCE 211 communicates with Media Server 214, using flow
244, to relay the appropriate in country network announcements to either the
calling endpoint or the called endpoint. In this particular example, the call
between endpoints 232 and 233 appears to be a local or regional call within
foreign country FC1 even though the call is placed through the VoIP network
located within the United States.

[0025] Note that the global telephony capability service feature can be
subscribed regardless of the location of the endpoint. The endpoint can be in

any countries supported by the VolP network provider.
[0026] FIG. 3 illustrates a flowchart of a method 300 for enabling global

telephony capabilities in a packet network, e.g., a VolP network. Method 300
starts in step 305 and proceeds to step 310.

100271 In step 310, the method 300 registers and assigns a customer who
subscribes to the global telephony capability service feature (e.g., an in country
service) with an in country phone number of a foreign country selected by the
customer. In step 320, the method creates a configuration file associated with
the global telephony capability service feature subscribed by the customer. In
step 330, the method configures the in country options of the selected foreign

country of the global telephony capability service feature including in country
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phone number and associated in country ring tones, dialing patterns, network
announcements, and signaling tones, etc. In step 340, the method saves and
stores the created configuration file in the network for later use. The saved
configuration file can be downloaded and used by the subscribed endpoint if the
endpoint is an intelligent VolP endpoint device capable of supporting the saved
options. The saved configuration file can also be used by the network to
provide the appropriate service logic during call setup on behalf of the
endpoints if the endpoints are not intelligent VolP device capable of supporting
the saved options. In step 350, the method enables the network to recognize
and process calis, according to the selected foreign country in country options,
made or received by the customer who subscribes to the global telephony
capability service feature. The method ends in step 360.

[0028] FIG. 4 illustrates a flowchart of a method 400 for processing a global
telephony call in a packet network, e.g., a VolP network. Method 400 starts in
step 405 and proceeds to step 410.

[0029] In step 410, the method 400 receives a call setup message
originating from and/or destined to an endpoint that has subscribed to the global
telephony capability service feature. In step 420, the method retrieves
subscribed service logic, including in country options of the subscribed foreign
country, related to the global telephony capability service feature from the AS.
In step 430, the method processes call setup message according to retrieved
global telephony capability in country options subscribed. This includes, but is

not limited to, the translation of the calling and the called endpoints in country

phone numbers into their corresponding IP addresses, the sending of ring tones
appropriate to the selected foreign country in country options, and the playing of
network announcements appropriated to the selected foreign country in country
options. In step 440, the method completes the call setup procedures to the
called endpoint according to the retrieved global telephony capability in country
options and service logic. The method ends in step 450.

[0030] FIG. 5 depicts a high level block diagram of a general purpose
computer suitable for use in performing the functions described herein. As
depicted in FIG. 5, the system 500 comprises a processor element 502 (e.g., a

CPU), a memory 504, e.g., random access memory (RAM) and/or read only
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memory (ROM), a global telephony capabilities module 505, and various
input/output devices 506 (e.q., storage devices, including but not limited to, a
tape drive, a floppy drive, a hard disk drive or a compact disk drive, a receiver,
a transmitter, a speaker, a display, a speech synthesizer, an output port, and a
user input device (such as a keyboard, a keypad, a mouse, and the like)).
[0031] It should be noted that the present invention can be implemented In
software and/or in a combination of software and hardware, e.g., using
application specific integrated circuits (ASIC), a general purpose computer or
any other hardware equivalents. In one embodiment, the present global
telephony capabilities module or process 505 can be loaded into memory 504
and executed by processor 502 to implement the functions as discussed above.
As such, the present global telephony capabilities process 505 (including
associated data structures) of the present invention can be stored on a
computer readable medium or carrier, e.g., RAM memory, magnetic or optical
drive or diskette and the like.

[0032] While various embodiments have been described above, it should be
understood that they have been presented by way of example only, and not
limitation. Thus, the breadth and scope of a preferred embodiment should not
be limited by any of the above-described exemplary embodiments, but should

be defined only in accordance with the following claims and their equivalents.
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What is claimed is:

1. A method for providing global telephony capabilities in a communication
network, comprising:

creating at least one configuration file associated with a selected country
registered by a customer; and

enabling said communication network to provide at least one in country
service in accordance with said at least one configuration file associated with

sald selected country.

2. The method of claim 1, wherein said communication network is a Voice

over Internet Protocol (VolP) network.

3. The method of claim 1, further comprising:

assigning an in country phone number to said customer of said selected
country, wherein an endpoint associated with said in country phone number can
be physically located in a country that is different that said selected country or is

physically located in said selected country.

4. The method of claim 3, wherein said at least one configuration file
contains configuration for at least one of: an in country ring tone, an in country
dialing pattern, an in country network announcement, and an in country

signaling tone; wherein said at least one configuration file is associated with

said assigned in country phone number of said selected country.

5. The method of claim 1, wherein said at least one configuration file is
downloaded to a customer endpoint device to support said at least one in

country service.

6. The method of claim 1, wherein said enabling step comprises:
receiving a call setup message originating from and/or terminating to an

endpoint that has subscribed to said at least one in country service; and
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processing said call setup message in accordance with said at least one

configuration file stored in said communication network.

7. The method of claim 6, wherein said call setup message is received and

processed by a call control element (CCE).

8. A computer-readable medium having stored thereon a plurality of
Instructions, the plurality of instructions including instructions which, when
executed by a processor, cause the processor to perform the steps of a method
for providing global telephony capabilities in a communication network,
comprising:

creating at least one configuration file associated with a selected country
registered by a customer; and

enabling said communication network to provide at least one in country
service in accordance with said at least one configuration file associated with

said selected country.

9. The computer-readable medium of claim 8, wherein said communication

network is a Voice over Internet Protocol (VolP) network.

10.  The computer-readable medium of claim 8, further comprising:
assigning an in country phone number to said customer of said selected

country, wherein an endpoint associated with said in country phone number can
be physically located in a country that is different that said selected country or is

physically located in said selected country.

11.  The computer-readable medium of claim 10, wherein said at least one
configuration file contains configuration for at least one of: an in country ring
tone, an in country dialing pattern, an in country network announcement, and an
in country signaling tone; wherein said at least one configuration file is
associated with said assigned in country phone number of said selected

country.
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12.  The computer-readable medium of claim 8, wherein said at least one
configuration file is downloaded to a customer endpoint device to support said

at least one in country service.

13.  The computer-readable medium of claim 8, wherein said enabling step
comprises:
recelving a call setup message originating from and/or terminating to an
endpoint that has subscribed to said at least one in country service; and
processing said call setup message in accordance with said at least one

configuration file stored in said communication network.

14.  The computer-readable medium of claim 13, wherein said call setup

message is received and processed by a call control element (CCE).

15.  An apparatus for providing global telephony capabilities in a
communication network, comprising:

means for creating at least one configuration file associated with a
selected country registered by a customer; and

means for enabling said communication network to provide at least one
In country service in accordance with said at least one configuration file

associated with said selected country.

16. The apparatus of claim 15, wherein said communication network is a

Voice over Internet Protocol (VolP) network.

17.  The apparatus of claim 15, further comprising:

means for assigning an in country phone number to said customer of
said selected country, wherein an endpoint associated with said in country
phone number can be physically located in a country that is different that said

selected country or is physically located in said selected country.

18.  The apparatus of claim 17, wherein said at least one configuration file

contains configuration for at least one of: an in country ring tone, an in country
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dialing pattern, an in country network announcement, and an in country
signaling tone; wherein said at least one configuration file is associated with

said assigned in country phone number of said selected country.

19. The apparatus of claim 18, wherein said at least one configuration file is
downloaded to a customer endpoint device to support said at least one In

country service.

20. The apparatus of claim 15, wherein said enabling means comprises:
means for receiving a call setup message originating from and/or
terminating to an endpoint that has subscribed to said at least one in country
service; and
means for processing said call setup message in accordance with said at

least one configuration file stored in said communication network.



1/5

CA 02540799 2006-03-21

ATT/20040460

19)noy |

Aemaje lallie . 19)noy
~_091
H NV
A

S921A9(]
di
2174 %

}IOM}ON
9100 S 1dIN/dI

— s SN AENEEE NSNS EEES  EEES  wmmmy TS NN E——— — ——

_ juswi9a|3 juswd|y | - ¥IOMISN
AL | ) 4.
| , i) NG . .v~ _ |
HE — e BN e Y o€l _
saolmeg ¢t e “ N\ Uyied m“\v - m _“ S92IA9(
Wd.L \ ¢gieglied / | _ ANd.L
_ / _ * £
et __ a7 S T _
_
m \ K " v
_ _ | _
| _ \' uyed " “
+— JIOM}ON | _ YJOM])SN
A sl (0| b R LR
. 0O | —
S991A2(] m | om_‘/\\ - i | Oct | S99IA9(]
Nal " ,, ) = " “ nNaL
€2l i 2 \/\ = ! 44)
_ 143"

S92IA3( . S)IOM)ON m ﬁ_ﬂwﬁw_nmv_ _ SHI0M}ON S9JIN9(
julodpuz | S$S900Y T qled “ SS90y julodpug
Jawoisny " 7 | puwojisnd

i LLL “
Z uopjedo _ o4 VEOREOT  or



CA 02540799 2006-03-21

ATT/20040460

LO
S —
N

Ayliqeded

- Auoydasj|a]
¢ 9l }10M)aN _men_vm_o._h_m_;
810D S1dIN/dI snsewoq

auoqgyoeyg

awo JUSLLID
et | e | opied 152
Agede) 022 /\ 0 b bugeubs ﬁ
Auoydasja] N T . !././ (A LA @
f_hmm_wucm_ \.\.\.\.... ..... S IR B N ./\ m:»ﬁm_m_w
! : 7 - v\ 7
-/ 7 :
Al3uno9 ubialo / f e L7
£€T ¥ /
4 B
it/
b
] \ ..wEwn_M
A g i I
Angeden ) ] : :o.amom_&d‘ .
Auoydaja] < / \.\ /
|eqo|o m?ﬁabo!wv.\ . s
ynmijujodpug YRS ASET o
Al3unos ublalo JRe ......_‘.NIN........\\
. juswia
e, uowela |
/ led LLC

00¢



CA 02540799 2006-03-21

ATT/20040460
3/5

@T@/\, 305

REGISTER AND ASSIGN A CUSTOMER . 310
WITH IN COUNTRY PHONE NUMBER

$

CREATE GLOBAL TELEPHONY CAPABILITIES CONFIGURATION | 39
FILES FOR THE SELECTED IN COUNTRY PHONE NUMBER

&

CONFIGURE IN COUNTRY PHONE NUMBER AND
ASSOCIATED IN COUNTRY RING TONE, DIALING
PATTERNS, NETWORK ANNOUNCEMENTS, AND [~ 330
SIGNALING TONES ASSOCIATED WITH THE
ASSIGNED IN COUNTRY PHONE NUMBER

l

SAVE GLOBAL TELEPHONY CAPABILITIES |- 340
CONFIGURATION FILES FOR FUTURE USE

i

ENABLE NETWORK TO RECOGNIZE AND PROCESS
IN COUNTRY CAPABILITIES FOR THE SELECTED  t~ 390
IN COUNTRY PHONE NUMBER

|
(EN[D’\“ 360

FIG. 3
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